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| Abstract |

PURPOSE: The aim of this study was to examine the
effects of abdominal breathing and thoracic expansion
exercises on craniovertebral and cranial rotation angles in
patients with rotator cuff injury.

METHODS: This study enrolled 19 patients with rotator
cuff injury, and ten and nine of the patients were randomly
placed in abdominal breathing and thoracic expansion
exercise groups, respectively. After pain treatment in each
group, breathing exercise was conducted thrice a week for

four weeks. The patients were recorded by using a digital
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camera and Image J (version 1.46, National Institutes of
Health, USA), an angle measurement program, was used to
analyze changes in the craniovertebral angle, cranial rotation
angle, and sagittal shoulder posture.

RESULTS: Statistically significant differences in the
craniovertebral angle were found in both the abdominal
breathing and thoracic expansion exercise groups (p<.05). A
significant difference in cranial rotation angle was found in
the thoracic expansion exercise group only (p<.05). No
statistically significant differences in sagittal shoulder
posture were found in both groups (p>.05).
CONCLUSION: Although abdominal breathing and
thoracic expansion exercises did not effectively change
sagittal shoulder posture, the exercises were effective in
improving craniovertebral and cranial rotation angles.
Therefore, abdominal breathing and thoracic expansion
exercises are suggested as effective exercise programs for

forward head posture.
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Table 1. General characteristics of subjects
ABEG TEEG t p

Age(year) 55.30+5.36" 55.89+4.46 -30 .80

Height(cm) 160.07+6.42 162.67+5.22 -1.00 40

Weight(kg) 56.43+9.00 58.78+6.92 -63 53

BMl(kg/m’) 21.97+2.83 22.2546.92 =22 .82
Sex(Male/Female) 1/9 2/7 .70 .50

Affected side(Right/Left) 6/4 5/4 -19 .90

) MeantSD

BMI: body mass index, ABEG: abdominal breathing exercise group, TEEG: thoracic expansion exercise group
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Fig. 1. Measuring the CRA, CVA, SSP

CRA: Cranial rotation angle, CVA: Craniovertebral
angle, SSP: Sagittal shoulder posture
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Table 2. A comparison of CVA between pre-post

Table 4. A comparison of CRA between pre-post

Pre Post t p

150.01+4.46" 148.67+3.60 2.06 07
143.51+4.85 6.18  .00*

ABEG
TEEG 149.36+3.19

Pre Post t P
ABEG 49.78+3.04" 52.89+3.34 -7.19 .00*
TEEG 50.84+£3.41 53.83+4.70 -3.90 .01*

*p<.05, "Mean+SD
ABEG: abdominal breathing exercise group
TEEG: thoracic expansion exercise group

Table 3. A comparison of CVA on each group

ABEG TEEG t p

Post-Pre  3.11+1.37'  3.00+£2.30 .13 .90

YMean+SD
ABEG: abdominal breathing exercise group, TEEG: thoracic
expansion exercise group
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*p<.05, "Mean+SD
ABEG: abdominal breathing exercise group, TEEG: thoracic
expansion exercise group

Table 5. A comparison of CRA on each group

ABEG TEEG t P

Post-Pre  -1.34+2.06" -5.85+2.84 4.00 .00*

*p<.05, "Mean+SD
ABEG: abdominal breathing exercise group, TEEG: thoracic
expansion exercise group
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Table 6. A comparison of Sagittal shoulder posture
between pre-post

Pre Post t p
ABEG 53.52+7.86" 52.01+644 198 .08
TEEG 50.97+8.05  49.74+846 .79 45
YMean+SD

ABEG: abdominal breathing exercise group, TEEG: thoracic
expansion exercise group

Table 7. A comparison of SSP on each group

ABEG
-1.51+2.41"

TEEG t p
-1.23+467 -16 .87

Post-Pre

YMean+SD
ABEG: abdominal breathing exercise group, TEEG: thoracic
expansion exercise group
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