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Abstract

Lumbopelvic stabilization exercise has become the most popular treatment method in lumbar
rehabilitation since its effectiveness was shown in some aspects of pain and disability. The abdominal
drawing-in maneuver (ADIM) has been extensively implemented to promote lumbopelvic —stability.
However, performing ADIM correctly is difficult even for healthy subjects, and it is time consuming to
train people in ADIM. Thus, the purpose of this study was to compare abdominal muscle [rectus
abdominalis (RA), external oblique (EO), and transverse abdominis/internal oblique (TrA/IO)] activity
during lumbopelvic stabilization exercises (ADIM only, ADIM with a ball, maximum exhalation only, and
maximum exhalation with a ball) performed in a supine position with feet against a wall. Fifteen healthy
subjects were recruited for this study. Surface electromyography was used to measure abdominal muscle
activity during lumbopelvic stabilization exercises. A one-way repeated-measures analysis of variance was
used to determine the statistical significance of RA, EO, and TrA/IO muscle activity during four
lumbopelvic  stabilization exercises. Both-side TrA/IO muscle activity was significantly greater with
maximum exhalation with a ball than with ADIM only or ADIM with a ball (p<.008). The results of this
study suggest that maximum exhalation with a ball can be used as an effective lumbopelvic stabilization
exercise to increase TrA/IO muscle activity in healthy subjects.
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Table 1. General characteristics of subjects (N=15)

Characteristics Mean=SD*
Age (year) 20.3+1.7
Height (cm) 173.5+7.6
Weight (kg) 62.8£8.2
BMI" (kg/m’) 20.8+1.7

meantstandard deviation, "body mass index.
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Table 2. Activity of abdominal muscles among lumbopelvic stabilization exercises (N=15)
L . Transverse abdominis/
Rectus abdominalis External oblique .
Internal oblique
Right Left Right Left Right Left
ADIM* .
b 7.84+5.66 8.45+7.88 18.19+13.51 17.91+16.41 42.63%£13.30 42.25+£11.65
(%MVIC)
ADIM+ball 8.18+4.41 8.11+6.98 19.85+18.13 18.01+15.27 46.51+17.40 48.02+14.00
(%6MVIC)
EXHAL®
(%MVIC) 7.88+4.34 7.37+5.04 19.55+13.88 16.93+10.63 55.67+25.85 60.39+19.78
EXHAL +ball 9.03+£5.12 8.95+7.12 20.03+£13.38 18.95+11.12 65.12+26.76"  66.56+20.21"
(%MVIC)

“abdominal drawing-in maneuver, P maximal voluntary isometric contraction, ‘meantstandard deviation dabdominal
drawing—in maneuver with a ball, “maximum exhalation, ‘maximum exhalation with a ball, *significance differences
between ADIM and EXHALL+ball and ADIM+ball and EXHALL+ball (p<.008).
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