WG TE A < A9 ALE, 2011 39
J. of the Korean Proprioceptive Neuromuscular Facilitation Association
Vol.9, No.1, March 2011. pp.21~29

s34 7= BE 2750 A
2 A= HAE

7]

o

p

gk 71784 - &l

HLU T Qo2 x|EHMIE]

The Effect of Lower Extremity Muscle Activity on
Bridging Exercise According to the Knee Joint Angle
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ABSTRACT

Purpose : The purpose of this study was to assess the effects of the lower extremity muscle activity on bridging exercise
according to the knee joint angle.

Methods : Twenty-five healthy adults volunteered to participate in this study. Subjects were required to complete following
four bridging exercises; knee joint flexion 120°, 90°, 60°, 45°. Surface electromyography from selected lower extremity
muscles was normalized to maximum voluntary isometric contraction. Muscle activity was measured by QEMG-4 system
(LXM 3204, Laxtha Korea). A repeated measures of one-way ANOVA was used to determine the influence of bridging
exercise on muscle activity for each muscle and descriptive statistics was used to determine muscle ratio.

Results : The biceps femoris of all bridging exercises showed significantly(p<.05). The vastus medialis and lateralis of all
bridging exercises showed significant excepted 120°(p<.05). The rectus femoris of all bridging exercises showed no
significant. Median of vastus medialis/rectus femoris ratio of 120° was 2.03, 90° was 2.16, 60° was 2.67, 45° was 4.10.
Median of vastus lateralis/rectus femoris ratio of 120° was 1.70, 90° was 1.70, 60° was 2.08, 45° was 2.58. Median of
vastus medialis/vastus lateralis ratio of 120° was 1.26, 90° was 1.50, 60° was 1.52, 45° was 1.47.

Conclusion : Angular motion decreasing with knee joint flexion made increase biceps femoris and vastus medialis
activation. This result will be use knee joint stabilizing exercises during bridging or unstable surface training and biceps

femoris strength training.
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Table 1. Characteristics of the subjects (N=25)
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Sex Age(yr)

Height(cm)

Weight(kg) BMI*

Men 25.44+4.97°

174.37£4.31

67.97+9.35 22.37%£3.10

BMI?% Body Mass Index
Mean=Standard deviation”
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Table 2. Electromyography Position

Muscle Position
at 50% on the line from the anterior spina iliaca superior to the superior part of the
patella

at 80% on the line between the anterior spina iliaca superior and the joint space in
front of the anterior border of the medial ligament.

rectus femoris

vastus medialis

. at 2/3 on the line from the anterior spina iliaca superior to the lateral side of the
vastus lateralis

patella.
biceps femoris ?itbiSaO% on the line between the ischial tuberosity and the lateral epicondyle of the
9 AT W =aupy F& =o17] Sl Ao HE Ak dae
g anse

Aol wzhe-s Al Yehs AR 24 A58 Ag—AgCl AE o] 438 19 A= (Electrode
3= A7) 98ke] QEMG—4(LXM 3204, Laxtha, 2237, 3M, iuth& AF88i o, d=3te] A=
gt A systeme ARSI, FHE ARE B 3em ol fIASH=S skglor, X (ground) A=
A7) 8l 2w AZEY o] Telescan 2.89(Laxtha, 41 5% 8412] 2155 (lateral malleolus) 4-91°1
)& ARESIGITE S W5 (electrode) ] T)5- A A8tk

Fig 1. A; Knee joint 120° flexion, B; Knee joint 90° flexion,
C; Knee joint 60° flexion, D; Knee joint 45° flexion
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Table 3. Relative activity of the different lower extremity muscles during exercises
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Joint angle rectus femoris

vastus medialis

vastus lateralis biceps femoris

120° 5.056%3.22+ 11.34£9.73 9.78+9.57 21.60£17.61
90° 4.82+2.84 10.90£5.91 7.7614.15 46.64+25.83
60° 4.76£2.53 16.20%£11.94 10.32£6.80 80.41%33.40
45° 5.02£2.90 18.88+12.09 12.19£7.59 101.52+37.17
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Table 4. Relative activity ratio of lower extremity muscle during exercises

Joint angle

vastus medialis/rectus femoris vastus lateralis/rectus femoris vastus medialis/vastus lateralis

120° 2.03(1.44~3.44)
90° 2.16(1.37~4.29)
60° 2.67(1.77~6.20)
45° 4.10(2.03~6.70)

1.70(1.11~2.68)
1.70(1.15~2.99)
2.08(1.25~3.35)
2.58(1.52~3.67)

1.26(0.82~1.62)
1.50(0.87~1.84)
1.52(1.08~2.22)
1.47(1.09~2.46)

median (Inter—Quartile Range; IQR)*.
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