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| Abstract |

Purpose: This study examined the effects of the abdominal drawing-in maneuver (ADIM) on muscle activity in the trunk and
legs while subjects walk on a ramp.

Methods: The subjects were healthy adult males (n=15) and females (n=8) in their twenties. The subjects were asked to maintain
the ADIM contraction for 15 minutes using a pressure biofeedback unit. Their muscle activity was then measured while ascending
or descending the ramp with or without the ADIM contraction maintained. Activity in the sternocleidomastoid, splenius capitis,
rectus abdominis, external oblique abdominal, transversus abdominis, erector spinae, vastus medialis, and vastus lateralis muscles
was measured using surface electromyography (TM DTS, Noraxon, USA). A paired t-test was conducted using SPSS 18.0 (IBM)
for statistical data processing.

Results: Maintaining the ADIM contraction during ascension led to a significant increase (p<0.05) in muscle activity for the
rectus abdominis, transversus abdominis, vastus medialis, and vastus lateralis, but a significant decrease (p<0.05) in muscle
activity for the erector spinae, when compared to the same activity without the ADIM maintained. Furthermore, maintaining the
ADIM contraction during descent led to a significant increase (p<0.05) in muscle activity for the rectus abdominis, external
abdominal oblique, transversus abdominis, vastus medialis, and vastus lateralis, but a significant decrease (p<0.05) in muscle
activity for the erector spinae, when compared to the same activity without the ADIM maintained.

Conclusion: As a result of this study, it maintains the ADIM and reduces lumbar muscle activity at the waist and increases
muscle activity in the legs when walking on a ramp. Therefore, maintaining the ADIM contraction during ramp walking is

recommended as training to improve the function of patients’ muscular skeleton.
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Table 1. General characteristics of subjects (n=23)

Characteristics

Sex (geneder) Male (15)/Female (8)

Age (yerars) 22.57+2.02
Height (cm) 169.57+9.77
Weight (kg) 63.57+13.26
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Table 2. Comparison of muscle activity according to abdominal drawing-in maneuver with ascending ramp

(n=23, unit: %RVC)

Muscle Pre Post t P
SCM 651.17+127.25 814.10+181.65 1.48 0.15
SC 764.07+140.52 614.23+87.97 -1.70 0.10
ABD 835.04+151.82 1219.73+248.47 2.70 0.01*
EOB 1180.69+285.94 1553.93.£395.56 1.86 0.08
TRA 1212.65+208.43 3049.15+874.06 2.39 0.03*
ES 2532.38+541.27 1250.11+188.79 -2.79 0.01*
VMO 4552.05+£1267.24 8818.56+2309.85 3.47 0.00*
VLO 4782.78+1265.16 7122.00+1807.74 2.58 0.02*

SCM: sternocleidomastoid, SC: splenius capitis, ABD: rectus abdominis, EOB: external abdominal oblique, TRA: transverse
abdominis, ES: erector spinae, VMO: vastus medialis, VLO: vastus lateralis

*p<0.05, Mean+SE

Table 3. Comparison of muscle activity according to abdominal drawing-in maneuver with descending ramp

(n=23, unit: %RVC)

Muscle Pre Post t P
SCM 620.90+104.29 821.86+183.91 -1.18 0.25
SC 637.04+93.33 697.23+99.73 -0.63 0.54
ABD 854.17+165.34 1249.69+233.01 -2.90 0.01*
EOB 952.08.+212.47 1667.35+457.49 -2.65 0.01*
TRA 980.70+163.11 3280.93+1175.21 -2.07 0.05*
ES 2205.83+389.43 1311.61£252.51 2.53 0.02*
VMO 5519.45+1218.96 10116.82+2605.54 -2.76 0.01*
VLO 4430.06+1119.22 7080.15+1968.61 -2.53 0.02*

SCM: sternocleidomastoid, SC: splenius capitis, ABD: rectus abdominis, EOB: external abdominal oblique, TRA: transverse
abdominis, ES: erector spinae, VMO: vastus medialis, VLO: vastus lateralis

*p<0.05, Mean+SE
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