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Objective: This study aimed to identify the effects of assuming different knee angles and hip abduction during bridge exercise and
hip thrust exercise on lower body muscle activity.

Design: Cross-sectional study

Methods: Thirty-three healthy adults (18 men and 15 women) were instructed to perform the bridge and hip thrust exercises while
randomly assuming 120°, 90° and 60° of knee flexion and 0° and 30° of hip abduction. EMG data (%maximum voluntary
isometric contraction) were recorded three times from the erector spinae (ES), gluteus maximus (GM) and biceps femoris (BF)
muscles of participant’s dominant side and the mean values were analyzed.

Results: The results showed that, during the hip thrust compared to the bridge exercise, there was significantly greater gluteus
maximus muscle activity in all hip conditions while the biceps femoris activity was significantly less, and the erector spinae
muscle activity was significantly greater with 30° of hip abduction (p < 0.05). With all exercises, the erector spinae and the biceps
femoris exhibited significantly greater muscle activity with 60° of knee flexion compared to 90° and 120° of knee flexion (p
< 0.05), and significantly greater muscle activity with 90° compared to 120° of knee flexion (p < 0.05). In the case of the gluteus
maximus, greater muscle activity was exhibited with 120° compared to 60° of knee flexion with all hip abduction conditions (p
<0.05).

Conclusions: It was effective for muscle activation of main agonists such as the gluteus maximus and erector spinae during thrust
exercise, and the change in knee flexion angle was effective for muscle activation of the gluteus maximus. Therefore, it is
considered that this study can be used as a selective indicator of the target movement angle during hip strengthening exercise for
specific muscles.
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Table 1. Muscle activation according to posture change at 0 degrees of hip abduction (n=33)
Main Main Interaction

Muscle activation effect effect (EXERCISE
(EXERCISE) (KNEE) KNEE)

KNEE120° KNEE 90° KNEE 60° F (p) F (p) F (p)

ES BR 4551 =+ 1450 4695 = 14.90° 49.16 = 15.05® 0.018 11.621 0.398

(%MVIC) HT 44.89 + 17.43 4599 + 1491° 4990 + 19.58° (0.895) (<0.001%*) (0.673)

GM BR 2231 + 14.16 21.10 + 12.88 18.18 + 13.73® 21851 4.803 1.319

(%MVIC) HT 24.77 + 1444 2644 + 1556 2294 + 16.78" (<0.001%)  (0.011*) (0.274)

BF BR 9.64 + 6.18 15.15 + 7.03* 31.52 + 14.45® 5888 82.594 5.739

(%MVIC) HT 10.92 + 5.65 10.75 + 6.95° 28.74 + 15.46® (0.021%) (<0.001*) (0.005%)

ES: Erector Spinae, GM: Gluteus Maximus, BF: Biceps Femoris, BR: Bridge Exercise, HT: Hip Thrust Exercise.

Significant difference with knee 120 (p <0.05).
°Significant difference with knee 90 (p <0.05).
*p<0.05
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Table 2. Muscle activation according to posture change at 30 degrees of hip abduction (n=33)
Main Main Interaction
Muscle activation effect effect (EXERCISE
(EXERCISE) (KNEE) KNEE)
KNEE 120° KNEE 90° KNEE 60° F (p) F (p) F (p)
ES BR 48.76 + 15.69 48.19 =+ 1594 5299 + 14.88" 5.45 13.001 0.576

(%MVIC) HT 51.69 +
GM BR 29.77 + 20.26° 23.97
(%MVIC) HT 37.97 +

(%MVIC) HT 11.15 + 6.08 11.23 + 7.86%

14.65 5298 + 16.59 56.18
+ 16.47° 2545
21.39° 35.52 + 20.45* 35.97
BF BR 894 + 458 17.05 + 1031 3041

+ 17.44% (0.026%) (<0.001%) (0.565)

+ 18.13% 40.394 6.023 1.142

£ 19.02° (<0.001%)  (0.004%) (0.325)

+ 13.98% 9.252 84.176 16.019
24.17 + 13.68® (0.005%) (<0.001%) (<0.001%*)

ES: Erector Spinae, GM: Gluteus Maximus, BF: Biceps Femoris, BR: Bridge Exercise, HT: Hip Thrust Exercise.

Significant difference with knee 120 (p <0.05).
°Significant difference with knee 90 (p <0.05).
*p<0.05
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