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Comparison of Muscle Activity of Lower Limbs in Bridging Exercise
according to Thigh Adduction-Abduction and Tibia Internal-External

Rotation
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ABSTRACT
Background: This study tried to
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identify the bridge exercise posture for efficient exercise
application by comparing muscle activity of buttocks and thighs according to internal-external
rotation and pronation & supination in bridge exercise. Method: Nine males in their 20s living
in D city were randomly selected as subjects. Muscles such as vastus medialis oblique (VMO),
vastus lateralis (VL), semitendinosus (ST), biceps femoris (BF), gluteus maximus (GMAX), gluteus

medius (GMED), tensor fasciae latae(TFL), and adductor longus (ADL) were measured using eight
channel surface electromyogram (MyoSystem 1400A, Noraxon, USA) to measure muscle activity.

Statistics process was

electromyogram signals according to

performed through paired t test.

Results: In the changes in

internal-external rotations according to internal-external

rotation of shinbones, in most cases muscle activity was higher in external rotation than in

internal rotation, but there was no statistical significance (p>.05). In particular, it was lower in

TFL and ADL. There was no statistical significance in the comparison between two groups

(p>.05). In the changes in electromyogram signals according to internal-external rotations
according to pronation & supination of thighs, GMED showed significantly higher value in
supination than in pronation (p>.05), and in ADL pronation is significantly higher than supination

(p<.05). Conclusion: In internal-external rotation of shinbone and pronation & supination of

thighs in bridge exercise, changes in muscle length can make effects on muscle activity of

buttocks and thighs. Therefore, muscle strength enforcement program on buttocks and thighs

through bridge exercise can make effects on patients with lower limb functional damages in

clinical situations.
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Table 1. General characteristics of subjects

Group Age(yrs) Height(cm) Weight(kg)

Subject(n=9) 26.33+.86° 175.55+3.57 73.00+6.44

®mean+SD, *p<.05
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Table 2. Electomyography attachment position

Muscle attechment position
At 80% on the line between the anterior
VMO superior iliac spinae and the joint space in

front of the anterior border of the medial
ligament
At 2/3 on the line from the anterior
vL® superior iliac spinae to the lateral side of
the patella
At 50% on the line between the ischial
ST tuberosity and the medial epicondyle of
the tibia
At 50% on the line between the ischial
BF* tuberosity and the lateral epicondyle of
the tibia
At 50% on the between the sacral
vertebrae and the greater trochanter
At 50% on the line from the crista iliaca
to the trochanter
On the line from the anterior superior iliac
TFL®  spinae to the lateral femoral condyle in
the proximal 1/6
At 1/3 on the line from symphysis pubis
to medial side of the patella
®/MO: vastus medialis oblique, "VL: vastus lateralis,

GMAX®

GMED'

ADL"

ST: semitendinosus, BF: biceps femoris,
*GMAX: gluteus maximus, ‘GMED: gluteus medius,
STFL: tensor faciae latae, "ADL: adductor longus
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Fig 4. Lateral rotation

Fig 1. Neutral position

Fig 5. Abdution

Fig 2. Neutral position Fig 6. Adduction
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Table 3. Muscle activity of lower limbs in bridging
exercise according to tibia internal-external rotationl

Intenal rotation External rotation T-value

vMO? 7.10+6.65 10.18+15.62 483
vL° 3.25+195 7.25+7.17 1421
ST 21.96+29.40 22.82+24.67 .062
BF¢ 20.83+£23.95 18.38+17.91 .226
GMAX® 17.22+11.45 19.87+14.94 381
GMED" 1197947 16.35+13.87 702
TFLS 12.22+14.64 9.40+8.07 470
ADL" 8.25+6.35 7.70+4.64 .193

il\/lean(mm)iSD, *p<.05

*/MO: vastus medialis oblique, ®VL: vastus lateralis, “ST:
semitendinosus, “BF: biceps femoris,

*GMAX: gluteus maximus, ‘GMED: gluteus medius, °TFL:
tensor faciae latae, "ADL: adductor longus
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Table 4. Muscle activity of lower limbs in bridging
exercise according to thigh adduction-abduction

Adduction Abduction T-value
VMO* 8.08+10.66 12.31+24.18 452
VL® 3.36+1.38 499+7.12 635
ST 12.92+9.94 19.59+12.91 1156
BF 11.90+7.80 12.59+5.41 .185

GMAX®

10.61+6.61 18.74+12.22 1655

GMED'  7.28+351 1684+1054  2433*
TF® 10071097  13.40+13.68 538

ADL" 1068580 5441317 2.239*

®WMO: vastus medialis oblique, °VL: vastus lateralis, “ST:
semitendinosus, “BF: biceps femoris,

*GMAX: gluteus maximus, ‘GMED: gluteus medius, STFL:
tensor faciae latae, "ADL: adductor lonqus
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