Physical Therapy
Original Article Rehabilitation Science

https: //doi.org/10.14474/ptrs.2021.10.4.430 Phys Ther Rehabil Sci
elSSN 2287-7584 2021, 10(4), 430-437
pISSN 2287-7576 www.jptrs.org

The Effect of 3-Dimensional Posture Correction Exercise
Program Incorporating PNF Respiratory Muscle Strengthening
Exercise on the Spinal Alignment and the Trunk Expansion

in Patients with Idiopathic Scoliosis

Sungyoung Yoon=*", Him Seok*", Jaeseok Heo*"’, Sangyeol Lee*

aDepartment of Physical Therapy, Dongju College, Busan, Republic of Korea
bDepartment of Physical Therapy, Kyungsung University Graduate School Busan, Republic of Korea
®Department of Physical Therapy, Kyungsung University, Busan, Republic of Korea

Objective: The purpose of this study was to investigate the effect of 3-dimensional posture correction(3DPC) exercise program
incorporating PNF respiratory muscle strengthening(RMS) exercise on spinal alignment and trunk expansion in patients with
idiopathic scoliosis and the difference in intervention effect by type of idiopathic scoliosis.

Design: Comparative study using paired t-test and analysis of variance measures.

Methods: The subjects of this study were 5 men and 24 women diagnosed with idiopathic scoliosis with a Cobb angle greater than
10 degrees and less than 45 degrees. A 3DPC exercise program incorporating PNF RMS exercise was conducted twice a week for
1 hour per session for 6 weeks, and Cobb angle, Angle of trunk rotation, and trunk expansion were measured before and after the
intervention.

Results: After the intervention, Cobb angle and trunk rotation angle showed a statistically significant decrease, and trunk
expansion showed a statistically significant increase. In the effect difference by type, there was a statistically significant difference
in the angle of trunk rotation of the thoracic in 3C and Single Lumbar.

Conclusions: In conclusion, it is thought that a 3DPC exercise program incorporating PNF RMS exercise can be effectively used
in clinical practice to improve spinal alignment and trunk expansion in patients with idiopathic scoliosis.
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Figure 1. PNF respiratory muscle strengthening exercise
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Table 1. PNF respiratory muscle strengthening exercise
Item Position Purpose Basic principles Technique
1 Side lying Facilitate Diaphragm Movement VC, MC, Resistance, Stretch CL RS
2 Supine Facilitate Diaphragm Movement VC, MC, Resistance, Stretch CIL RS
3 Supine Facilitate Diaphragm Movement VC, MC, Resistance, Stretch Timing for CL RS

Chest mobilization Emphasis

VC: verbal commend; MC: manual contact; CI: combination of isotonic; RS: repeated stretch
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Figure 2. PNF respiratory muscle strengthening(RMS) exercise in supine
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Table 2. Comparison of parameters before and after Intervention of 3DPC exercise incorporating PNF RMS exercise

Variable Pre-Test

Post-Test t P
Cobb angle Thoracic 34.86+12.94 29.53+11.56 8.39 o.oooi
Lumbar 30.31+11.27 25.44+9.92 8.22 0.000
Thoracic 8.03+4.47 4.86+3.34 9.71 0.000"
ATR Lumbar 7.89+4.45 3.70+3.15 8.94 0.000"
Axilla 82.00+5.92 82.41+5.89 —4.16 0.000"
TE Xyphoid 73.86+6.46 74.63+6.43 —10.09 0.000"
Waist 66.05+6.13 68.01+6.16 —12.38 0.000"

*Mean+SD, *p<0.05, ATR: angle of trunk rotation, TE: trunk expansion, 3DPC: 3D postural correction, RMS:

respiratory muscle strengthening

Table 3. Comparison of group by type of Idiopathic scoliosis patient after Intervention of 3DPC exercise incorporating

PNF RMS exercise

3C 4C

Single Lumbar

N3N4

Variable F p
(n=8) (n=8) (n=7) (n=6)
Thoracic —4.75+1.75° —6.1243.60 —2.9240.60 —7.83+5.03 2.95 0.052
Cobb angle
Lumbar  —3.87+1.95 —6.75+3.41 —4.71+1.70 —3.83+4.79 1.48 0.243
ATR Thoracic  —4.1842.17 —3.25+1.28 —1.50+1.11 —3.66+1.03 4.26 0.015"
Lumbar  —2.25+1.16 —5.254+2.49 —4.78+1.07 —4.66+3.88 2.64 0.071
Axilla 0.50+0.37 0.50+0.53 0.42+0.73 0.16+0.51 0.53 0.661
TE Xyphoid  0.87+0.44 0.93+0.17 0.64+0.37 0.58+0.58 1.27 0.306
Waist 1.56+0.62 2.06+0.82 2.57+0.83 1.66+0.93 2.33 0.098

*Mean+SD, *p<0.05, ATR: angle of trunk rotation, TE: trunk expansion, 3DPC: 3D postural correction, RMS:

respiratory muscle strengthening, 3C: three curves, 4C: four curves, N3N4: non three-non four
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