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Effects of Intra-abdominal Pressure with Visual Feedback on
Muscle Activation of Upper Trapezius and Sternomastoid during
Forced Inspiration in Individuals with Costal Respiration
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'Department of Physical Therapy, Graduate School, Daegu Catholic University, Daegu; 2Department of Physical Therapy, College of Bio and Medical

Science, The Graduate School, Daegu Catholic University, Daegu, Korea

Purpose: This study analyzed the immediate effects of intra-abdominal pressure with visual feedback on the muscle activation of the
upper trapezius and sternomastoid during natural inspiration and forced inspiration in individuals with costal respiration.

Methods: The eighteen individuals with upper costal breathing pattern participated in this study. Surface electromyography was used to
analyze the muscle activity of the upper trapezius and sternomastoid during natural inspiration and forced inspiration before and after

intra-abdominal pressure.

Results: A significant difference in muscle activation was observed with the muscle type, inspiration type, and test session (p < 0.05).
The muscle activities of the sternomastoid and upper trapezius decreased significantly during forced inspiration after intra-abdominal
pressure training (p < 0.05). On the other hand, there was no significant difference during natural inspiration in both muscles (p>0.05). A
comparison of the difference between the pre-test and post-test during forced inspiration revealed the upper trapezius to be significant-
ly larger than the sternomastoid (p < 0.05). No significant difference was noted during natural inspiration (p > 0.05).

Conclusion: The intra-abdominal pressure has positive effects on correcting the breathing patterns in individuals with costal respiration.

Keywords: Electromyography, Inspiration, Upper trapezius muscle.
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Figure 1. Ultrasound image during the inspiration. (A) Placement of ultrasound transducer to measure the diaphragmatic movement, (B) Example
of M-mode ultrasound image to measure diaphragmatic movement from inspiration.
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Figure 2. Power Breathe for forced inspiration.

Table 1. Comparison of EMG activation before and After training during inspiration

JKPT

100 - B Pre-SCM

M Post-SCM
o Pre-UT
W Post-UT

RMS (% MVIC)

Natural Forced

Figure 3. Comparison of muscle activation of the upper trapezius and
sternomastoid during natural and forced inspiration in pre-test and
post-test of intra-abdominal pressure.

SCM: Sternomastoid, UT. Upper trapezius.

*p<0.05.

(unit: %MVIC)

Inspiration Inspiration Pre-test Post-test Differences t p
Natural SCM 6.61%3.54 651332 0.01+3.81 0.01 0.99
ut 5.75+2.99 5.55+2.94 0.09£1.15
Forced SCM 75.25+6.17 58.28%6.11 16.96 +7.42 252 0.02*
uT 4538+4.75 22.52+451 22.86+6.60
SCM: sternoomastoid, UT: upper trapezius.
*p<0.05.
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