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Purpose: The purpose of this study was to investigate the effects of posterior oblique sling activation on the muscle activities of the glu-
teus maximus (GM), multifidus (MF), and biceps femoris (BF) during three different prone hip extension exercises in healthy male individ-
uals.

Methods: Twenty healthy subjects participated in this study. An electromyography device was used to measure the muscle activities of
the GM, MF, and BF. Each subject was asked to perform three different prone hip extensions as follows: [1) Prone hip extension with knee
flexion + hip abduction 30°; PHE1, 2) Prone hip extension with knee flexion + hip abduction 30° and shoulder abduction 125°; PHE2, 3)
Prone hip extension with knee flexion + hip abduction 30° and shoulder abduction 125° with 1kg loading; PHE3, in random order. A one-
way repeated measures analysis of the variance and a Bonferroni post hoc test were used to analyze the results. The statistical signifi-
cance was set at a=0.01.

Results: The muscle activity of the GM was significantly different between the three positions (P.;< 0.01). The muscle activity of the GM
was significantly greater during PHE3 compared with PHE1 and PHE2 (P.gj< 0.01). The BF muscle activity was significantly lower during
PHE3 compared with PHE1 and PHE2 (P.;< 0.01). There was no significant difference in the muscle activity of the MF (P.gj<0.01). The
ratio of the muscle activity (ratio = GM/BF) during PHE3 was significantly greater compared to PHE1 and PHE2 (P.gj< 0.01).

Conclusion: The GM activity and GM/BF ratio during the PHE3 exercise were significantly greater compared to that during PHE1 and
PHE2. Therefore, the PHE3 exercise could be recommended as a selectively effective GM activation exercise while decreasing the muscle
activity of the BF.
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Figure 1. A: Prone hip extension with knee flexion + hip abduction 30°, B: Prone hip extension with knee flexion + hip abduction 30° and shoulder
abduction 125°, C: Prone hip extension with knee flexion + hip abduction 30° and shoulder abduction 125° with 1kg loading.
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Table 1. Changes of muscle activity during three different prone hip
extension exercises

Byeong-Hun Hwang, et al.

Table 2. Changes of GM/BF electromyography amplitude ratio during
three different prone hip extension exercises

Mean+SD (%MVIC) Ratio
Muscles F p Muscles F p
PHE1 PHE2 PHE3 PHET PHE2 PHE3
MF 40.54+15.74 53.77+2299 56.74+2337 4213 0.057 GM/BF 1.34£089  220+1.29° 464x1.72° 1221 0.004
Non-MF 4541+14.74 63.13£1893 67.00£1877 5137 0.035 “Significant difference between PHE1 and PHE2 and between PHE2 and PHE3
GM 17224817 2237968 3692+10.75° 1174 0.004 exercises (P <0.01). A ‘ .
BE 12874914 10.18+7.50 7954624 1062 0.005 PHE1: Prone hip extension with knee flexion + hip abduction 30°, PHE2: Prone

*Significant difference between PHE1 and PHE3 and between PHE2 and PHE3
exercises (P<0.01).

PHE1: Prone hip extension with knee flexion + hip abduction 30°, PHE2: Prone
hip extension with knee flexion + hip abduction 30° and shoulder abduction
125°, PHE3: Prone hip extension with knee flexion + hip abduction 30° and
shoulder abduction 125° with 1kg loading, MF: Dominant side of multifidus,
MF: Non-Dominant side of multifidus, GM: Dominant side of gluteus maximus,
BF: Dominant side of biceps femoris, SD: Standard deviation, MVIC: Maximum
voluntary isometric contraction.
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hip extension with knee flexion + hip abduction 30° and shoulder abduction
125°, PHE3: Prone hip extension with knee flexion + hip abduction 30° and
shoulder abduction 125° with 1kg loading, GM/BF: Muscle activity of gluteus
maximus/biceps femoris.
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