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Effects of the Abdominal Hollowing Technique Applied during
Plank Exercises at Different Angles between Ground and the
Humerus on Abdominal Stabilization Muscle Activity

Jeong Wook Kim', Min Chull Park?

'Department of Physical Therapy, College of Health Sciences, Graduated School, Catholic University of Pusan, Busan; 2Department of Physical
Therapy, College of Health Sciences, Catholic University of Pusan, Busan, Korea

Purpose: This study examined the effects of the abdominal hollowing technique applied during plank exercises at different shoulder an-
gles between the ground and the humerus on the abdominal muscle activity

Methods: The subjects were 36 male volunteers. They were randomized to perform plank exercises or plank exercises using the hollow-
ing technique at 80°, 90°, 100°, and 110° between the ground and the humerus. The abdominis muscles were measured using a surface
electromyogram. Independent t-tests examined the changes in the activity of these muscles according to the two exercise methods at
each angle. The changes in muscle activity were examined according to the selected angles by one-way analysis of variance.

Results: The activity of abdominal muscles was investigated according to the angle between the ground and the humerus during the
plank exercise. As a result, the muscle activity increased significantly with decreasing angle in the rectus abdominis, external oblique, and
internal oblique-transverse abdominis muscles (p < 0.05). In terms of the changes in abdominal muscle activity after hollowing plank ex-
ercises at the given angles between the ground and the humerus, an increase in angle resulted in a statistically significant increase in the
rectus abdominis muscle activity (p < 0.05). The activities of the rectus abdominis, external oblique, and internal oblique/transverse ab-
dominis muscles after hollowing plank exercises showed statistically significant increases (p < 0.05) compared to those after plank exer-

cises.

Conclusion: The hollowing technique and the increase in the angle between the ground and the humerus may be an effective exercise

method for increasing the muscle activity of the abdominis muscles.
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Figure 1. Plank exercise at different humerus angle on the ground.

A: Plank exercise at 80° humerus angle on the ground, B: Plank exercise at 90° humerus angle on the ground, C: Plank exercise at 100° humerus
angle on the ground, D: Plank exercise at 110° humerus angle on the ground.
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Table 1. The comparison of trunk muscle EMG according to plank exercise (unit: %RVC)
80° 90° 100° 110° F p

RA 133.50+57.49° 118.45+58.44° 208.62+187.32° 249.93+240.78° 7.422 <0.001*

EO 111.63+25.36° 115.40+34 84° 129.53+48.52 146.89+49.98° 8.738 <0.001*

TrA-10 125.42+35 64° 110.79+£39.15% 169.08+89.20° 205.81+£98.93¢ 17.119 <0.001*

Mean+SD.

RA: rectus abdominis, EO: external oblique, 10: internal oblique, TrA: transverse abdominis. Different superscript letters (a, b, ¢) indicate statistically significant (p <0.05).

*Significant difference (p<0.05).

Table 2. The comparison of trunk muscle EMG according to hollowing plank exercise (unit: %RVC)
80° 90° 100° 110° F p

RA 179.61+86.48° 161.49+77.93° 227.84+141.56 257.66+151.10° 6.526 <0.001*

EO 176.59+105.51 171.90+118.84 193.72+130.80 205.90+115.75 0.73 0.573

TrA-10 332.10+429.57 308.14+449.97 339.67+457.12 373.72+436.57 0.13 0.971

Mean+SD.

RA: rectus abdominis, EO: external oblique, 10: internal oblique, TrA: transverse abdominis. Different superscript letters (a, b, ) indicate statistically significant (p<0.05).

*Significant difference (p<0.05).
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Table 3. The comparison of trunk muscle EMG according to plank exercise at angles between ground and the humerus

Jeong wook Kim, et al.

(unit: %RVC)

Plank H-plank t p
80° RA 133.5£57.49 179.61+86.48 -2.664 0.010*
EO 111.63+£25.36 176.59+105.51 -3.592 0.001*
TrA-10 125.42+35.64 332.1£429.57 -2.877 0.005*
90° RA 118.45+58.44 161.49+77.93 -2.651 0.010*
EO 115.40+34.84 171.90+£118.84 -2.737 0.008*
TrA-10 110.79+£39.15 308.14+449.97 -2.622 0.011*
100° RA 208.62+187.32 227.84+141.56 -0.491 0.625
EO 129.53+48 .52 193.72+130.08 -2.774 0.007*
TrA-10 169.08+89.20 339.67+457.12 -2.198 0.034*
110° RA 249.93+£240.78 257.66+151.12 -0.163 0.871
EO 146.89+49 .98 205.9+£115.75 -2.808 0.006*
TrA-10 205.81+98.93 373.72+436.57 0.068 0.030*
Mean+3SD.

RA: rectus abdominis, EO: external oblique, 10: internal oblique, TrA: transverse abdominis, H-plank: hollowing plank.

*Significant difference (p<0.05).
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