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| Abstract |

PURPOSE: This study examined the difference in muscle
activity of the trunk and legs during flat walking with or
without an abdominal drawing-in maneuver.

METHODS: This study was conducted on 15 healthy males
and eight females who were attending D University in Busan.
This experiment was conducted after 15 minutes of
abdominal drawing-in training using a pressure biofeedback
unit before the experiment, and the difference in the muscle
activity of the trunk and legs during flat walking with or
without an abdominal drawing-in technique was investigated.
Surface electromyography was used, and the electrode

attachment site was the right sternocleidomastoid muscle,
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splenius capitis muscle, rectus abdominis muscle, external
abdominal oblique muscle, transverse abdominis muscle,
erector spinae muscle, vastus medialis muscle, and vastus
lateralis muscle (TM DTS, Noraxon, USA). The data were
analyzed statistically using a paired t-test on SPSS version
18.0 (IBM).

RESULTS: The muscle activity of the rectus abdominis
muscle, external abdominal oblique muscle, transverse
abdominis muscle, vastus medialis muscle were increased
significantly and maintained more than walking without
maintaining an abdominal drawing-in maneuver (p <.05).
Moreover, muscle activity of the erector spinae muscle was
decreased significantly and maintained more than walking
without maintaining an abdominal drawing-in maneuver (p <
.05).

CONCLUSION: Maintaining an abdominal drawing-in
maneuver during flat walking is more effective during

walking training.

Key Words: Abdominal drawing-in maneuver, Biofeedback

unit, Flat walking, Muscle activity
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Fig. 1. EMG attachment site.

Fig. 2. Abdominal drawing-in maneuver.
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Table 1. General Characteristics of the Subjects

Variables Values

Sex (Male / Female) 15/ 8
Age (year) 22.57 £ 2.02
Height (cm) 169.57 + 9.77
Weight (kg) 63.57 £ 13.26

3ttt oln] EAgtA GofFe 0582 AT Mmean (+ Standard Deviation)
Table 2. Comparison of Muscle Activity with Abdominal Drawing-in During Flat Walking (unit : % RVC)
Muscle Pre Post V4 P
RTA 2403.43 + 354.40 2992.05 £ 549.86 -2.346 .019*
EO 2823.20 + 372.25 4044.87 £ 816.45 -2.589 .010*
TRA 3654.55 + 496.54 6505.63 + 894.22 -3.806 .000*
ES 5533.96 + 748.55 3611.94 + 456.29 -2.589 .010*
VMO 12031.18 + 1999.35 14047.14 + 2386.83 -2.346 .019*
VLO 11440.51 + 2214.20 11576.41 = 2226.37 -3.330 741

Mean (+ Standard Error), *P < .05

RTA: Rectus abdominis, EO: External abdominal oblique, TRA: Transverse abdominis, ES: Erector spinae, VM: Vastus medialis,

VL: Vastus lateralis
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