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| Abstract |

PURPOSE: This study aims to determine the optimal knee
joint angle and hip joint angle for minimizing the cervical
muscle tension and maximizing the muscle activity of the
trunk during the bridging exercise for trunk stabilization.
METHODS: The bridging exercise in this study included
seven forms of exercise: having a knee joint flexion angle of
120°,90°, 60°,45° and hip joint abduction angle of 15°, 10°,
5°. The posture of the bridging exercise was as follows. To
prevent the increase of hyper lumbar lordosis during the
bridging exercise, the exercise was practiced after maintaining
the lumbar neutral position through the pelvic posterior tilting
exercise.

RESULTS: The abduction angles did not result in
statistically significant effects on the cervical erector, external
oblique, rectus abdominis and erector spinae muscles.
However, in relation to the knee joint angles, during the
bridging exercise, statistically significant results were
exhibited.

CONCLUSION: The knee joint angle affected the

tCorresponding Author : daeun0122@hanmail.net

muscle activity of the neck muscle. The greater the knee joint
angle, the lower the load placed on the neck muscle. In
contrast, the load increased as the knee joint angle decreased.
In addition, the muscle activity of the neck muscle and trunk

muscle increased as the knee joint angle decreased.
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Fig 1. leg positionon in bridging exercise
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Table 1. The result of CE muscle activation among the
various bridging exercise positions

Unit : RMS

Angle hip all);illction hip ai)gllction hip at;((i)uction
hle‘“*l;;"ion 01250015 .0124+0022 .0122+.0011
knee9gf"i°“ 0118+0186 01110177 .0116+.0180
kneeégf"i"“ 01730074 .0166+.0069 01850101
nee TEXION 01650094 017850104 017620115

Mean+SD, CE : Cervical Elector Spinae.

Table 2. Comparison of CE muscle activation among the
various bridging exercise positions

Sourse  Type III SS  df MS F p

Flexion .001 3 .000 6.796 .000
Abduction 2.068 2 1.034 205 815
Flexion *

Abduction 4.668 6 7.780 .154 988
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Fig 2. Comparison of CE muscle activation among the various bridging exercise positions

2. CHEl9IR0l 2 ejuizURol BNE 2] a2l oIS Holx] gton, F
cEI9IAe] e BERY 2UHE WS MY 3 WYo] tehill RO 4EAE-S HolX) gkt
MR B9 BRRE FHot YT WY (Table 3, 4)p>05).

v =

Table 3. The result of EO muscle activation among the various bridging exercise positions

Unit : RMS
Angle hip abduction 15° hip abduction 10° hip abduction 5°
knee flexion 120° .0142+.0012 .0143+.0014 .0144+.0012
knee flexion 90° .0144+.0013 .0145+.0003 .0146+.0026
knee flexion 60° .0145+.0008 .0147+.0052 .0162+.0064
knee flexion 45° .0146+.0054 .0146+.0038 .0147+.0045
Mean+SD, EO : External Oblique.
Table 4. Comparison of RA muscle activation among the various bridging exercise positions
Sourse Type III SS df MS F p
Flexion 2.227 3 7.422 1.990 117
Abduction 1.056 2 5.282 1.416 245
Flexion * Abduction 2.175 6 3.625 972 445
3. OE|Yx(of ME 222 H#ME ston, Jeid Heztwo| webi= TIZ o l%
che] Ao w2 vjEote] T8 E HsE B Holx] ¢ghorom, wila Ho HJrEW frolgt 4
S0 Hilo]l AT E 2gAEE Yl & -85 Holx| ¢rgltH(Table 5, 6., Fig 3. )(p< 05).
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Table 5. The result of RA muscle activation among the various bridging exercise positions
Unit : RMS
Angle hip abduction 15° hip abduction 10° hip abduction 5°
knee flexion 120° .0131£.0025 .0132+.0031 .0132+.0014
knee flexion 90° .0133+.0002 .0133+.0024 .0134+.0003
knee flexion 60° .0135+.0003 .0135+.0006 .0135+.0042
knee flexion 45° .0136+.0004 .0135+.0013 .0136+.0003
Mean+SD, RA : Rectus Abdominis.
Table 6. Comparison of RA muscle activation among the various bridging exercise positions
Sourse Type III SS df MS F p
Flexion 5.935 3 1.978 17.947 .000
Abduction 2.592 2 1.296 1.176 311
Flexion * Abduction 1.243 6 2.071 .188 .980
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Table 7. The result of ES muscle activation among the various bridging exercise positions

Unit : RMS
Angle hip abduction 15° hip abduction 10° hip abduction 5°
knee flexion 120° .0221+.0163 .0259+.0155 .0264+.0163
knee flexion 90° .0318+.0186 .0311+.0177 .0316+.0180
knee flexion 60° .0411+.0219 .0397+.0212 .0395+.0227
knee flexion 45° .0442+.0237 .0427+.0217 .0430+.0239
Mean+SD, ES : Erector Spinae
Table 8. Comparison of ES muscle activation among the various bridging exercise positions
Sourse Type III SS df MS F p
Flexion 011 .004 9.111 .000
Abduction 4.084 2.042 .005 .995
Flexion * Abduction .000 4.125 .099 .996
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Fig 4. Comparison of ES muscle activation among the various bridging exercise positions
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