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<Abstract>

The purpose of this study was to investigate the effects of diaphragmatic breathing on activation of trunk

muscles of patients with low back pain. Diaphragmatic breathing may affect activation of trunk muscles. The
assumptions are as follows: the crural diaphragm attatches to the lumbar vertebrae from L1 to L3, the
voluntary downward pressurization of the diaphragm increases intra-abdominal pressure, and this increases
the stiffness of the spine. Diaphragmatic breathing increases intra-abdominal pressure and the increased intra-
abdominal pressure may contribute to the lumbar stability.
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Sixty patients with low back pain were randomly divided into two groups. Experimental group performed
diaphragmatic breathing exercise with six breathing positions and control group performed only the breathing
positions for five times per week during six weeks. % maximal voluntary contraction(% MVC) of trunk
muscles on six breathing positions of experimental and control group was measured according to testing
period of pre test, three weeks, and six weeks. The repeated measures of one-way ANOVA were used to
analyze % MVC on trunk muscles of experimental and control group according to testing period.

The results of this study were as follows:

First, % MVC of right and left erector spinae in the right leg extension position indicated the statistically
significant difference in experimental group which performed diaphragmatic breathing exercise rather than
control group (p<0.05).

Second, % MVC of right and left erector spinae in all-four positions indicated the statistically significant
difference in experimental group which performed diaphragmatic breathing exercise rather than control
group (p<0.05).

Third, % MVC of right and left erector spinae, external oblique in the sitting position indicated the
statistically significant difference in experimental group which performed diaphragmatic breathing exercise
rather than control group (p<0.05).

Fourth, % MVC of right and left erector spinae, external oblique in the standing position indicated the
statistically significant difference in experimental group which performed diaphragmatic breathing exercise
rather than control group (p<0.05).

Fifth, % MVC of right and left erector spinae, external oblique in the supine position indicated the
statistically significant difference in experimental group which performed diaphragmatic breathing exercise
rather than control group (p<0.05). '

Sixth, % MVC of right and left erector spinae, external oblique in the lying on prone position indicated the
statistically significant difference in experimental group which performed diaphragmatic breathing exercise
rather than control group (p<0.05).

In conclusion, as experimental group performed diaphragmatic breathing exercise according to the period of
pre-test, post three weeks, and post six weeks, experimental group showed the greater significant effect on the
activation of right, left erector spinae, and external oblique muscle. Diaphragmatic breathing exercise which
resulted in activation of trunk muscles can be effective for managing the patients with back pain and should
be utilized as the new therapeutic intervention.

Key words : Diaphragmatic breathing exercise, Maximal voluntary contraction
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