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Relationship between Hamstring Muscle Thickness and Knee Flexion Torque and
Rate of Torque Development

Eunwook Chang', Soul Cheon', Hyung-Pil ]un2

'Department of Kinesiology, Inha University, Busan, zDepartment of Physical Education, Dong-A University, Busan, Korea

Purpose: The purpose of this study was to examine the relationships between hamstring muscle thickness and knee
flexion peak torque, and rate of torque development (RTD) calculated during 0—-50 ms (RTD50) and 0-200 ms

(RTD200).

Methods: Thirty-six active individuals’ dominant side hamstring thickness were measured using portable ultrasound
device. Participants performed maximal isometric voluntary contraction (MVIC) of knee flexion. Peak torque was
identified as the maximum torque during MVIC testing. RTD was calculated initial 50 ms and 200 ms after the
onset of joint torque. Pearson’s correlation (r) coefficients were utilized to assess relationships between muscle
thickness and knee flexion peak torque, RTD50 and RTD200. The significant level of hypothesis verification is set-up

as «a =0.05.

Results: Greater peak torque and RTD200 was associated with greater muscle thickness of semitendinosus and
semimembranosus (p<0.05). Greater RTD50 was associated with greater muscle thickness of semitendinosus only.
Biceps femoris thickness was not associated with knee flexion peak torque, RTD50, and RTD200.

Conclusion: These results suggest that the training specific hamstring muscle (medial hamstrings) for improving
muscle thickness would be effective for increasing knee flexion peak torque and RTD.
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Fig. 2. Hamstring muscle thickness measurement location.
SM: semimembranosus, ST: semitendinosus, BF: biceps
femoris, M: medial, L: lateral.

Hamstring thickness

. ultrasonic measurement

(10—15 min)

4

Warm-up exercise
(5 min)

Fig. 1. Experimental design.

Fig. 3. Measurement of ham-
string muscle thickness using
Image J. ST: semitendinosus, SM:
semimembranosus, BF: biceps
femoris.
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Table 1. Average thickness of each hamstring

. Biceps Semi- Semimem-—
Variable | i

femoris tendinosus  branosus

Muscle 19.71+£83.14 21.52+4.49 17.96+3.70

thickness (mm)

Values are weighted population, estimated meanzstan—
dard deviation.

Table 2. Knee maximum flexural muscle strength and
instantaneous muscle force ratio

Variable Peak torque RTD50 RTD200
(Nm/kg) (Nm/s/kg)  (Nm/s/kg)
Knee flexion 41.30+£0.26 40.34+0.31 42.31+0.32

Values are weighted population, estimated mean=+stan—
dard deviation.

RTD: rate of torque development, RTD50: RTD calculated
during 0-50 ms, RTD200: RTD calculated during 0-200
ms.
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Table 3. Pearson (r) correlation coefficient between each
hamstring thickness and maximum andinstantaneous
strength rate

. Biceps Semi- Semimem-
Variable . .
femoris tendinosus branosus
Peak torque 0.246 0.534~* 0.414~
RTD50 0.174 0.590%* 0.211
RTD200 0.211 0.599** 0.426%*

RTD: rate of torgue development, RTD50: RTD calculated
during 0-50 ms, RTD200: RTD calculated during 0-200
ms.

*p<0.05, **p<0.001.
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