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Effects of Shoulder Abduction in Opposite Directions on EMG
Activity in the Abdominal Muscles during Single Leg Raising in
the Supine Position on the Foam Roller in Healthy Subjects

Sung-Joon Yun, Moon-Hwan Kim

Department of Physical Therapy, The Graduate School, Yonsei University, Wonju, Korea

Purpose: The purpose of this study was to examine the electromyographic (EMG) activity of the abdominal muscles and to compare the
activity ratios of the bilateral rectus abdominis (RA) to oblique abdominal muscles during shoulder abduction in opposite directions with
single leg raising (SLR) performed in the supine position on a foam roller.

Methods: Fifteen healthy subjects were recruited to the study. Each subject lay on the foam roller and performed left single leg raising
with right or left shoulder 90° abduction (Abd); performed in a random order. Surface EMG recordings of selected abdominal muscles (i.e.,
the RA, external oblique abdominis [EQ], internal oblique abdominis [I0], and transverse abdominis [TrA]) were normalized to maximum
voluntary isometric contraction. EO/RA and 10 and TrA/RA ratios were determined with surface EMG. Data were analyzed by Independent

t-test. The statistical significance level was p<0.05.

Results: The results were as follows: (1) the right RA, left EO, and right 10 and TrA muscle activities increased significantly at the left SLR
with left Abd compared to the left SLR with right Abd (p<0.05); and (2) the ratio of right EO/RA activity increased significantly at the

left SLR with right Abd compared to left Abd (p < 0.05).

Conclusion: These findings suggest that left SLR with left Abd on a foam roller is an appropriate exercise for activation of specific

oblique abdominal muscles.
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Directional Change of Shoulder Abduction during Single Leg Raising on a Foam Roller
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Figure 1. (A) Left single leg raising, (B) Left single leg raising with left shoulder 90° abduction, and (C) Left single leg raising with right shoulder 90°

abduction.

Table 1. Comparisons of EMG activities of each abdominal muscle

Table 2. Comparisons of muscle acitivty ratios of oblique abdominis to

(N=15) rectus abdominis muscle activity (N=15)
Left SLR Left SLR o (10 Left SLR Left SLR
MlEe withright Abd  with leftAbd ¢ P i () withright Abd  with leftAbd ~ © P
Right RA 6.85+3.38 15.66+7.82 -4.01 <0.001* Right EO/RA 2.29+133 1.20+0.47 3.00 0.006*
Left RA 11.82+£5.89 17.47+9.82 -1.91 0.066 Left EO/RA 1.38+0.62 2.58+2.49 -1.81 0.080
Right EO 14.15£7.16 18.23£9.54 -1.33 0.196 Right 10 & TrA/RA 277271 257+2.16 0.23 0.823
LeftEO 14.77+6.98 33171574 414 <0.001* Left 10 &TrA/RA 1.89+1.11 1.75+1.94 0.24 0.810
. + + - *

Right 0 & TrA 149541262 29.34£13.45 3.02 0.005 Values are expressed as mean + standard deviation (SD).
Left 10 &TrA 18.39£8.02 19.75£8.45 -0.449 0.657 SLR, single leg raising; RA, rectus abdominis; EO, external oblique abdominis; 10,

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

SLR, single leg raising; RA, rectus abdominis; EO, external oblique abdominis; 10,
internal oblique abdominis; TrA, transversus abdominis; Abd, shoulder 90° ab-
duction.

*p<0.05.
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internal oblique abdominals; Tara, transversus abdominis; Abd, shoulder 90° ab-
duction.
*p<0.05.

SHu7} BAE1H 0 & 9-0)5} 740] 2 HAtHp<0.05) (Table 2).
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