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Activation and Onset Time of the Gluteus Maximus Muscle
during Three Different Prone Table Hip Extension Exercises

In-Cheol Jeon

Department of Physical Therapy, College of Life and Health Science, Hoseo University, Research Institute for Basic Sciences, Hoseo University, Asan,

Republic of Korea

Purpose: The purpose of this study was to compare the electromyographic activity and onset time of the gluteus maximus (GM) and
hamstring (HAM), lumbopelvic kinematics during three different prone table hip extension exercises in healthy individuals.

Methods: Twenty subjects were participated. Electromyography device was used to measure the muscle activities and onset time of the
GM and HAM muscles. An electromagnetic tracking motion device was used to measure lumbopelvic compensations. The subjects were
asked to perform three different prone table hip extension [Prone table hip extension with the abdominal drawing-in maneuver on a
chair (PTHEA), PTHEA with the ipsilateral knee flexion (PTHEAF), PTHEAF with hip 30 abduction (PTHEAFA)]. One-way repeated measures

analysis of the variance and a Bonferroni post hoc test were used.

Results: The electromyographic activity and onset time were significantly different among three conditions (PTHEA vs. PTHEAF vs.
PTHEAFA)(p <0.01). The GM muscle activity and onset time were significantly greater and reduced during the PTHEAFA compared to
PTHEA and PTHEAF (p<0.01). However, The HAM muscle activity and onset time were significantly smaller and delayed during the

PTHEAFA compared to PTHEA and PTHEAF (p < 0.01).

Conclusions: PTHEAFA exercise can be recommended to facilitate the muscle activity and efficient muscle firing time of GM without

HAM dominance.
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2) PTHEA with the ipsilateral knee flexion (PTHEAF)
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3) PTHEAF with hip 30 abduction (PTHEAFA)
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Figure 3. A: PTHEA (Prone table hip extension with the abdominal drawing-in
maneuver on a chair), B: PTHEAF (Prone table hip extension with the abdominal
drawing-in maneuver with the ipsilateral knee flexion on a chair, C: PTHEAFA
(Prone table hip extension with the abdominal drawing-in maneuver with the
ipsilateral knee flexion with hip 30 abduction on a chair).
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Table 1. EMG amplitudes of the various muscles

Mean=SD (% MVIC)

Muscles Fvalue p value
PTHEA PTHEAF PTHEAFA

GM 25.01+£13.74 4524+16.22* 57.12£17.24* 17.41 <0.01*

HAM 59.38+20.01 31.35+11.72* 25.15+£13.40* 1452 <0.01*

PTHEA: Prone table hip extension with the abdominal drawing-in maneuver on
a chair, PTHEAF: Prone table hip extension with the abdominal drawing-in ma-
neuver with the ipsilateral knee flexion on a chair, PTHEAFA: Prone table hip ex-
tension with the abdominal drawing-in maneuver with the ipsilateral knee flex-
jon with hip 30 abduction on a chair, GM (dominant): Gluteus maximus on
dominant side, HAM (dominant): Hamstring on dominant side, SD: Standard
deviation.

*Significant difference between conditions (Pa;<0.017).
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Table 2. Lumbopelvic kinematics during three different exercises

Mean=SD (°)

kinematics Fvalue pvalue
PTHEA PTHEAF  PTHEAFA

Anterior tilting 6.2+14 6.8£09 55+1.1 3.64 >0.01

Rotation 3.5+05 44+0.7 46+09 2.79 >0.01

PTHEA: Prone table hip extension with the abdominal drawing-in maneuver on
a chair, PTHEAF: Prone table hip extension with the abdominal drawing-in ma-
neuver with the ipsilateral knee flexion on a chair, PTHEAFA: Prone table hip ex-
tension with the abdominal drawing-in maneuver with the ipsilateral knee flex-
ion with hip 30 abduction on a chair, SD: Standard deviation.
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Table 3. The onset time between GM and HAM

Mean= SD (ms)

Onset time Fvalue pvalue
PTHEA PTHEAF PTHEAFA

GM 0.86+0.18 0.65+0.23* 0.45+0.19* 1594 <0.01*

HAM 0.69+0.25 0.69+0.19 0.78+0.18* 12.76 <0.01*

PTHEA: Prone table hip extension with the abdominal drawing-in maneuver on
a chair, PTHEAF: Prone table hip extension with the abdominal drawing-in ma-
neuver with the ipsilateral knee flexion on a chair, PTHEAFA: Prone table hip ex-
tension with the abdominal drawing-in maneuver with the ipsilateral knee flex-
jon with hip 30 abduction on a chair, GM (dominant): Gluteus maximus on
dominant side, HAM (dominant): Hamstring on dominant side, Mean + standard
deviation (ms).

*Significant difference between conditions (Pa;<0.017).
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