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Effect of Shoulder Abduction Angles on EMG Activity of the
Abdominal Muscles during Single Leg Holding on the Foam

Roller
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Purpose: This study examined the electromyography (EMG) activity of the abdominal muscles and the ratio of the oblique abdominal
muscle activity to the rectus abdominis muscle during a single-leg holding position with isometric shoulder abduction (SLHISA) in the

supine position on a foam roller.

Methods: Nineteen healthy males were recruited to the study. Each subject was asked to lay on a round foam roller and perform single-
leg (nondominant) holding with contralateral shoulder abduction to one of three angles (45°, 90°, or 135°) in random order. The surface
EMG signals of the bilateral rectus abdominis (RA), external oblique abdominis (EQ), and combined internal oblique abdominis (I0) and
transverse abdominis (TrA) muscle were collected during the tasks. The EO/RA and (10 & TrA)/RA ratios were determined using surface
EMG. One way repeated measure ANOVA with three SLHISAs was used to assess the significant abdominal muscle EMG activity and the
ratio of the oblique abdominal muscles activity to the RA muscle. The statistical significance level was p < 0.05.

Results: The results were as follows. The SLHISA 135° showed significantly higher EMG activity of both RAs, left EO, and right 10 & TrA
muscles (p<0.05). The right EO and left 10 and TrA muscles/RA were significantly different among the SLHISA angles. The SLHISA 45°
showed a significantly greater ratio of right EO/RA and left 10 & TrA/RA (p < 0.05).

Conclusion: SLHISA on a foam roller is useful for lumbopelvic stabilization exercise by increasing the activity and recruiting a specific

pattern of the oblique abdominal muscle.

Keywords: Foam roller, Lumbopelvic stabilization, Oblique abdominis, Shoulder abduction.
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Figure 1. experimental posture.
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Table 1. EMG activity of each abdominal muscle expressed as a percentage of %MVIC for 3 tasks

Activity (%) Abd 45° Abd 90° Abd 135° F p
Right RA 2.88+1.37f 3.85£1.80 595+2.68 17.52 <0.001*
Left RA 4.70+1.95 6.82+£2.23 10.62+4.84 17.03 <0.001"
Right EO 9.49+6.42 10.95+£9.01 8.72+7.06 3.09 0.072
Left EO 8.24+4.59 9.79£6.11 11.65£9.13 3.66 0.048*
Right 10 & TrA 4.70+2.46 6.05+4.23 7.21+£3.56 8.72 0.002*
Left 10 &TrA 14.40+£9.75 17.13+£10.83 16.53+8.43 7.06 0.006*

Values are expressed as mean + standard deviation. (SD) RA: rectus abdominis, EO: external oblique abdominis, 10: internal oblique abdominis, TrA: transversus abdomi-

nis, Abd: shoulder abduction.
*p<0.05, Tp<0.001.

Table 2. Comparisons of muscle activity ratios of oblique abdominis to rectus abdominis muscles activity

Ratio (%) Abd 45° Abd 90° Abd 135° F p
Right EO/RA 3.30£2.23 2841234 1.47+£1.19 17.31 0.017*
Left EO/RA 1.64+0.85 1.57+£1.10 1.21£0.60 0.99 0.283
Right 10 & TrA/RA 1.75+£0.98 1.43+0.90 1.10+0.86 2.05 0.095
Left 10 &TrA/RA 3.07+£2.08 2.51£1.59 1.56+0.79 11.06 0.016*

Values are expressed as mean + standard deviation (SD).

EO: external oblique abdominis, IO internal oblique abdominis, TrA: transversus abdominis, Abd: shoulder abduction.
*p<0.05, The ratio of 1:1 indicates equal relative activity of the comparison muscle: rectus abdominis between ipsilateral side.
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