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| Abstract |

PURPOSE: The purpose of this study suggests the
exercise programs for improving the function and structure by
applying the Schroth exercise method and sling exercise
method to the scoliosis patient.

METHODS: The subjects were 16 patients who were
diagnosed with scoliosis. They were randomly assigned
either to a Schroth exercise group (n=38) that received Schroth
exercise program or to a sling exercise group (n=8) that
received sling exercise program. Flexibility, static balance,
dynamic balance, and spinal angles were measured by using
the modified sit and reach test, one leg standing with closed
eyes, functional reach test, and Cobb’s angle, respectively.
The chest expansion were calculated using differences of
chest circumference between maximum inspiration and
maximum expiration measured under armpits, at the junction
between the sternum and xiphoid process, and at the waist.
RESULT: Schroth group before and after the intervention

tCorresponding Author : kimsy@dju.kr

there was a difference in the static balance, spine angle, chest
expansion (p<.05). sling group before and after the intervention
there was a difference in the flexibility, static balance, spine
angle, chest expansion (p<.05).

There were significantly differences between the both groups
for chest expansion thoracic level inspiratory variables at
post-exercise.

CONCLUSION: These results revealed that two exercise
program improved flexibility, static standing balance, spine
angle, chest expansion level and ability used as scoliosis
management and intervention. Therefore, it is expected to be
used as a method for the treatment and prevention in the

process of rehabilitation of patients with scoliosis.

Key Words: Scoliosis, Schroth exercise, Sling exercise,

Flexibility, Balance, Chest expansion.
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Table 1. Protocols for Schroth exercise and Sling exercise program

Schroth exercises

Sling exercises

Warm up (10 min)

Static stretching exercise

Schroth breath exercise

(10 seconds/10 repeated/ 3set)
Sitting Kyphosis

(10 seconds/10 repeated/ 3set)
Rolling cradle

(10 seconds/10 repeated/ 3set)
Hump de-rotation

(10 seconds/10 repeated/ 3set)
Muscle cylinder(M.C)

(10 seconds/10 repeated/ 3set)
Hanging exercise

(10 seconds/10 repeated/ 3set)
Stretching & strengthening

(10 seconds/10 repeated/ 3set)

Exercise program
(60 min)

Abdominal control and breathing exercise
(20 seconds/ both 12 repeated)
Lumbar sidebending (supine position)
(20 seconds/ both 12 repeated)
Supine Bridge (supine position)
(20 seconds/ both 12 repeated)
Side bridge (sidelying position)
(20 seconds/ both 12 repeated)
Plank(prone position)
(20 seconds/ both 12 repeated)
Trunk flexion-extension (sitting position)
(20 seconds/ both 12 repeated)
Trunk Rotation (sitting position)
(20 seconds/ both 12 repeated)

Cool down (10 min)

Static stretching

9] Qo] Solgely], Sz el Jge] Foie
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A} A3kl §r214de) sk A 5 27 golat Aol
1A tH(Table 2).
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Table 2. Trunk flexibility to change before and after
intervention

Groups Pre Post Diff. p

Schroth (n=8) 4.03+18.32% 5.79+17.89 1.76+3.03 .093

Sling (n=8) 2.50+16.28 5.74+15.38 3.24+2.05 .011
p .862 .995 171

aMean(cm)+SD,
Diff: Difference value
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Table 3. Static balance to change before and after exercise

Groups Pre Post Diff. p

~ Schroth (n=8) 16.22+16.44 41.31426.66 25.09+17.79 012

One lifezg‘“d‘“g Sling (n=8) 16.88+18.40 50.25+44.15 33.38+46.63 017
p 939 632 834

~ Schroth (n=8) 15.03+17.65 46.68+36.03 31.66+29.25 012

One leg standing g0 (1) 18.59+16.56 61.00£37.18 42.41439.52 012

(Right)

p 683 447 529

aMean(sec)=SD, Diff: Difference value

AR} Q. 2HA 7] AAF Al BE 8-9]5t 3RAto] QiTh
(0<05). EHF A E A7) Al @ 2k A
7] HAF Al B E FEe el falg ddo] At
(p<.05). = kol SA) AF] walkel Aol £
7 8018t 2ol ¢l THTable 3).

3.5 2o ZMWZ2IY ¥ M 55 FH5Y
5t
FALEZEIRY g A% F 20 4 73
Sl WSkE BASIT #RALETN £YLF
T 8% Z Fo 54 P 5] Holsh glglov,
FA) AFe] Holgre T 27to] 213 ol gisict

(Table 4).

Table 4. Dynamic balance to change before and after
exercise

Groups Pre Post Diff. p
Schroth (n=8) 20.03+6.66* 22.41+4.80 2.38+5.03 .161
Sling (n=8) 22.88+7.47 24.86+8.19 1.99+4.20 .326
p 435 476 .600
aMean(cm)+SD, Diff: Difference value

(p<05). LUt %
z}o] 7}t ﬁ%E}(Table 5).

Table 5. Spine angle to change before and after exercise

Groups Pre Post Diff. p

Schroth (n=8) 19.52+9.312 13.95+8.73 -5.57£3.97 .012

Sling (n=8) 21.55+9.35 19.00+9.01 -2.56+2.65 .028
p .669 275 .074

aMean(degree)+SD, Diff: Difference value

[®2]
A2 4n

o= 571 ARt 215 Hol7} S)5ickp<09, 12
U EA A9 Holghe 5719k 8] Ao BE ¥
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*LL 528 5] Aol 2ee5Ee 7] Aol
ot Aol Hsich 54 4010] FAE 4
T«l Aolghe BT FRALE L] LULE
2ol uj3) §oIsH S AIp<05), 57] Alo]
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Table 6. Chest expansion level to change before and after exercise

(N=16)
Groups Pre Post Diff. p
Axilla Insp Schroth 80.29+8.172 81.62+8.29 1.33£1.13 .360
Sling 80.44+6.60 80.90+6.75 47+1.84 441
p 968 .852 293
Exp Schroth 76.69+7.88 75.19+£7.92 -1.50+.88 .012
Sling 77.13+6.84 75.50+6.03 -1.63+1.24 .017
p 909 932 793
Chest Insp Schroth 72.284+4.80 75.62+5.12 3.344+2.94 .017
Sling 76.98+8.73 76.78+7.90 -.2043.65 498
p 209 734 .027
Exp Schroth 66.83+3.81 66.60+4.65 -234+4.23 208
Sling 73.31+8.95 71.08+8.14 -2.24+3.95 .050
p .090 198 752
Abdomen Insp Schroth 69.23+7.01 70.68+7.52 1.45+1.54 .012
Sling 69.23+7.36 69.71+4.79 48+3.69 .674
p 999 765 .529
Exp Schroth 66.38+7.45 63.71+6.82 -2.68+2.51 .017
Sling 67.28+5.13 62.99+4.22 -4.2942.83 .012
p 784 .803 156
Diff: Difference value, Insp; Inspiration, Exp; Expiration
aMean(cm)+SD
£ eI 48 ATl FY S A AFel folsbl Fksscke<0s). T
O WIS UTALTCE 7). AT AN A A5 Ao 25 A eIl B 5 20
B9o]4o FUIPLUL £ F LE FAZ2IY o Zfol7} glelch
Table 7. Chest expansion ability to change before and after exercise
(N=16)
Groups Pre Post Diff. p
Axilla Schroth 3.5941.482 6.43+1.27 2.84+1.54 .012
Sling 3.31£1.60 5.41£2.15 2.09+1.79 .028
p 721 268 .599
Chest Schroth 5.45+1.75 9.02+1.84 3.5742.20 .018
Sling 3.66+1.67 5.69+£2.09 2.04+1.30 .012
P .055 .005 141
Abdomen Schroth 2.84+2.47 6.97+2.13 4.13+2.05 .012
Sling 1.96+3.71 6.73£1.75 4.77+3.00 .012
p 582 .806 293

aMean(cm)+SD, Diff: Difference value
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3) Hump de-rotation
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4) Muscle cylinder
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5) Rolling cradle
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6) Hanging Ex
5% 282 *Eﬁﬂ%‘ s FUA BRE PeiFe FhoR Aty nE geos
e e e

7) Stretching and strengthening
a9 o), €A, AAE HFUA AslTFE +5< H eIt
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