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Effect of hip positions in frontal plane on abdominal muscle activities
during bridging exercise
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Abstract The purpose of this study is to investigate the effect of the hip positions in frontal plane on abdominal
muscle activities during bridging exercise. Twenty six subjects who have healthy conditions were asked to perform
bridging exercise in three starting positions which are hip abduction, neutral and hip adduction. We used surface
electromyography to compare the activities of both external oblique, internal oblique and rectus abdominis muscle.
We analyzed the data by using repeated one way ANOVA, The alpha level was set at 0.05. The results showed that
the muscle activities of both sides of external oblique, and internal oblique were significantly different among three
starting positions. The activity of both sides of rectus abdominis were insignificantly different among three positions.
The muscle activities of both sides of external oblique muscle and left internal oblique in bridging exercise with hip
adduction position were significantly greater than hip neutral positions. The muscle activity of right internal oblique
in bridging exercise with hip abduction positions. Our results suggest that bridging exercise with hip adduction
position is recommended to lumbar stabilization exercise and the factor of hip position is important for controlling
exercise intensity when designing bridging exercise program.
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Table 1. General characteristics of subjects

Gender Male(n=17) Female(n=9)

23.47+2.35°
171.18+6.51
68.71+4.87

21.68+2.92
165.82+3.45
55.15£7.34

0.19
0.09
0.06

Age(year)
Height (cm)
Weight (kg)

*Mean+Standard deviation,
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2.2 FHIAMTA|AE(Surface electromyogram)
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System(100RT))¢] AP1180-3 AF&-atgl o, ¥4
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Fig. 1. Various hip positions during bridging exercise
(a)Neutral bridging (b)Adduction bridging
(c)Abduction bridging
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[o

AE ool v“ir/}}-“ir“(repeated one-way ANOVA)S A}
L3tk A}E 2A] Wb o 2= Bonferroni A4S A}
J‘lé}‘f}dr. EAA oS AFE] AT FoATE()

£ 0.05 3} 2L SPSS 18.0 for window EZ 1S A&
315

3.1 WZ2SA| O|OtHUAM JHEE 2x|o
2 22| 2EMx Hlw

WZEEEA] olubHl A P el wE S
o] S L AT} QEZT} Y% HF2LL ofupHdA
PR YA we f-o gk 2ol G I(p>0.05) £
EZ3} A% wjupPAul 23} v EHITE olnpa A g
A4 $1A] e whgl f-ofsk xfo]7h AATHp<0.05)(Table
2)(Fig. 2).

Table 2. Comparison of abdominal muscle activities

during bridging exercise according to hip
positions in frontal plane
Hi Muscle
Muscle .l.p . F p
positions activity
Right Neutral 10.94+8.40"
rectus Adduction 12.3549.78 0.97: 0.39
abdominis Abduction 12.47+9.96
Left Neutral 10.73£9.17
rectus Adduction 12.34+11.26 2.25: 0.12
abdominis Abduction 11.44+9.02
Right Neutral 31.68+22.12
external Adduction 36.66+26.82 4.62: 0.02*
oblique Abduction 33.27+23.88
Left Neutral 29.06+22.93
external Adduction 33.78+23.13 4.28: 0.02*
oblique Abduction 32.99+£27.07
Right Neutral 21.80+18.70
internal Adduction 26.01£22.36 4.77: 0.02*
oblique Abduction 21.80+16.62
Left Neutral 20.63+18.97
internal Adduction 25.33+21.47 381 0.04*
oblique Abduction 22.934+21.27
“Mean=Standard deviation, *p<0.05
804
'}3 60
£ 0 m— RiRA
3 = LRA
E m= Rt EO
5 20 == L EO
= RO
= LtI0
04

NBABAB NBAdBADB NBAdBAbB  NB AdBA

NBAdBABB  NB AdBAbB

Fig. 2. Comparison of abdominal muscle activities
during bridging exercise according to hip
positions in frontal plane
Rt. RA: Right rectus abdominis, Lt. RA: Left
rectus abdominis, Rt. EO: Right external
oblique, Lt. EO: Left external oblique, Rt. 10:
Right internal oblique, Lt. 10: Left internal
oblique NB: neutral bridging, AdB: adduction
bridging, AbB: abduction bridging, *p<0.05
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