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Effects of Abdominal Bracing and Hollowing

During the Prone Plank on Trunk Muscle Activity
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Abstract

Background: The purpose of this study was to
compare the effects of abdominal hollowing (AH)
and abdominal bracing (AB) technigues on trunk
muscle activation during the prone plank exercise.
Design: Repeated Measures Design

Methods: Twenty-four healthy male university stu-
dents performed all three conditions: standard
plank (PL), bracing-plank (BP), and hollowing-plank
(HP). Surface electromyography signals were col-
lected from the erector spinae (ES), rectus abdomi-
nis (RA), external oblique (EQ), and internal obligue
(10) muscles.

Results: The results showed that ES and RA ex-
hibited significantly higher activation in the BP
condition, whereas 10 and EO were significantly
more activated in the HP condition.

Conclusion: These findings suggest that even with—
in the same plank posture, differences in con-
traction strategies can lead to distinct activation
patterns in target muscles. Therefore, when func-
tional enhancement of specific muscle groups is re—
quired in rehabilitation or exercise interventions,
the selective application of hollowing or bracing
techniques with the prone plank may facilitate
more precise improvements in muscular function.

© 2026 by the Korean Physical Therapy Science

The results of this study offer clinically valuable
foundational data, particularly for patients requir—
ing stabilization of the abdominal and lumbar
musculature.
Key words: abdominal hollowing, abdominal
bracing, prone plank, trunk stabilization, trunk
muscles
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Figure 1. Subjects performed the plank position. Hollowing and
bracing were applied while performing the plank position.
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Table 1. Comparison of Trunk Muscle Activation (mean+SD) across Plank, Bracing—Plank, and
Hollowing—Plank Conditions

Hollowing—lank

Plank (PL) Bracing—+lank (BP) (HP) post-hoc
Erector spinae 10.51+2.57 13.20+4.53 11.73+2.73 0.004 BP > (PL = HP)
Rectus 58.51+33.65 73.08+45.89 58.61+43.85 0.009 BP > (PL = HP)
abdominis
External oblique 67.08+35.46 65.20+39.61 84.74+41.97 0.001 HP > (PL = BP)

Internal oblique 65.64+54.72 67.32+£42.20 117.19+£51.71 0.001 HP > (PL = BP)
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