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Differences in the muscle activation level
of hamstrings between knee flexion and
hip extension exercises during maximum

voluntary isometric contraction

Graduation school of Sports and Health Science, Ritsumeikan University

Munetaka Ono

Abstract
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[Purpose]

The hamstrings, a posterior articular muscle of the lower extremity, straddle the
knee and hip joints and are known to be involved in knee flexion and hip extension.
However, this argument is based on the structural characteristics of the
hamstrings, and there have been a few studies comparing hamstring muscle
activity between knee flexion and hip extension. Thus, this study aimed to identify
the differences of the muscle activation level of hamstrings between hip extension

and knee flexion exercises during maximal voluntary isometric contraction.

[Methods]

Fourteen healthy adults sat on the Biodex with the knee flexed at 90° and the
ankle in mid-position and randomly performed three trials of maximum isometric
knee flexion and hip extension for 3 seconds under each hip joint angle: 90°, 45°,
0°, and -20° (hip extended). Surface electromyography (EMG) data during each

trial were obtained from the biceps femoris long head, semitendinosus and gluteus



maximus. Repeated two-way ANOVA was used to evaluate the main effects of task

(knee flexion vs. hip extension) and joint angle, and these interaction.

[Results]
There was a significant main effect of the task on the muscle activation level of
the biceps femoris (p < 0. 001), semitendinosus (p < 0. 001), and gluteus
maximus(p = 0.014). On the other hand, no significant main effect of joint angle (p

=0. 091) and interaction (p =0. 188).

[Discussion]

The results showed that the muscle activation levels of hamstring muscles were
significantly lower during hip extension than those of knee flexion at all hip joint
angles. The reasons of the lower muscle activation level in hip extension would be
the inhibition by a task-dependent neural control mechanism to the hamstrings and
the muscle activation level may differ depending on the different tasks .
Furthermore, the increased muscle activation in the gluteus maximus muscle
would attribute to the lower muscle activation of hamstring muscles during hip

extension.

[Conclusion]
The results of the present study found that the muscle activation level of the
hamstring muscles were lower during hip extension than those knee flexion,

regardless of the hip flexion angle.
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+ MVIC: Maximum Voluntary Isometric Contraction (i KfE 2 RAEIHE)
- sSEMG: Surface Electromyography (Fff5EX)

- RMS: Root Mean Square (3 5HR)
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