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Comparison of Muscle Activity of Trunk Muscles According to
the Weight Shift Distance in Quadruped Exercise
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ABSTRACT

Background: Exercise in the quadruped position is performed to improve body and shoulder stability.
This study examined the muscle activity of the trunk muscles according to the distance of the
weight shift when lifting one leg in the quadruped position.

Methods: Ten healthy 20 to 40 years old males were tested as subjects. All subjects moved their body
weight to 0, 5, and 10cm on the opposite side of the leg lifter while maintaining the quadruped
position. The surface electrodes recorded the electromyography data during the one leg lifting.

Results: As the weight shift distance was increased, there was a significant difference in muscle
activity of both serratus anterior, multifidus and internal oblique muscles (p<.05).

Left and right serratus anterior and right internal oblique were most activated when weight shift
distance was Ocm (p<.05).

Conclusion: Shoulder and lumbar stabilization exercises should be applied in the absence of a weight

shift distance during quadruped exercise.
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Table 1. General characteristics of subjects.

Variables Mean=SD Range
(malei(fe;(male) 10/0

Age (yrs) 29.73+7.07 23~46
Height (cm) 177.45+£5.10 169~187
Weight (kg) 72.64+9.05 62~89
BMI (kg/m) 22.97+1.67 20.3~25.2
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Figure 5. Comparison of the RSA
between the 3 exercise(Ocm, 5cm, 10cm)
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Figure 7. Comparison of the RIO
between the 3 exercise(Ocm, 5cm, 10cm)
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Figure 8. Comparison of the LIO
between the 3 exercise(Ocm, 5cm, 10cm)
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Table 2.
Electromyographic activity of the various muscles groups (n=10)
Group Ocm 5cm 10cm F p
RSA 56.15+£23.95% 43.82+19.33 40.16+16.13 57.704 .000
LSA 41.21+25.63 30.89+25.32 26.60+21.12 19.154 .002
RMT 31.46+25.24 39.41+£25.98 40.30+£28.70 20.643 .001
LMT 14.24+14.79 18.35+21.64 23.52+28.15 7.660 .022
RIO 28.71+13.62 20.78+11.98 19.35+12.59 33.742 .000
LIO 33.65£13.64 23.78+11.02 18.92+11.50 51.356 .000

"Mean(%MVIC)£SD, by one way repeated analysis of variance

RSA: Right serratus anterior muscle, LSA: Left serratus anterior muscle, RMT: Right multifidus muscle
LMT: Left multifidus muscle, RIO: Right internal oblique muscle, LIO: Left internal oblique muscle
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