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| Abstract |

PURPOSE: This study assessed the exercise programs for
improving the spinal angle and trunk flexibility by applying
the aquatic exercise and sling exercise to young adults with
scoliosis.

METHODS: The subjects were 14 participants diagnosed
with scoliosis. They were assigned randomly either to an
aquatic exercise group (n=7) that received the WATSU
exercise program or to a sling exercise group (n=7) that
received a sling exercise program. The exercise program was
50 minutes once, three times a week, 12 times for four weeks.
The spinal angle and flexibility were measured using the
Cobb’s angle and modified sit and reach test, respectively.

Two variables were analyzed before and after the
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intervention, and the aquatic exercise group and sling exercise
group were compared.

RESULTS: After the intervention, the Cobb’s angle
decreased significantly, and the flexibility increased
significantly in both groups (p<.05). A larger increase in
flexibility was observed in the aquatic exercise group than in
the sling exercise group (p<.05).

CONCLUSION: These results showed that the two
exercise programs improved the spine angle and flexibility.
The increased flexibility showed that aquatic exercise was
more effective than the sling exercise. Therefore, aquatic
exercise and sling exercise can be used in the treatment and

prevention of scoliosis.
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Table 1. General Characteristics of the Subjects
Aquatic Exercise Sling Exercise P
Age (year) 21.42+1.65 21.29+1.43 304
Height (cm) 157.65+6.28 155.68+9.54 243
Weight (kg) 51.574£7.56 52.76+9.37 235
Gender (M/F) 0/7 0/7 -
Cobb’s angle (°) 15.67+8.32 14.97+9.42 525

Fig. 1. Cobb’s angle.
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Table 2. Protocols for WATSU Exercise Program

Sessions WATSU Exercise Program
Warm Up o . . . .
(5 min) Beginning at the wall — Surrendering to the water — Simple offering — Stillness

Water breath dance — Simple offering — Free spine — Water breath dance — One leg offering —

Main Exercise Two leg offering — Stillness — Accordion — Rotating accordion — Near leg rotation — Far leg rotation

(20 min X 2 times) _, Qver grip rotation — Stillness — Follow movement — Seaweed — Over grip rotation — Repetition

of other side

Cool Down

(5 min) Water breath dance — Heart rock — stillness — Wall return — Lift off — Honoring the space

Table 3. Protocols for the Sling Exercise Program

Sessions Sling Exercise Program
Warm Up
(5 min)

Static stretching exercise

Abdominal control and breathing exercise (15 seconds/both 12 repeated)
Lumbar side bending (supine position) (15 seconds/both 12 repeated)
Supine bridge (supine position)(15 seconds/both 12 repeated)

Main Exercise . . i "
Side bridge (sidelying position)(15 seconds/both 12 repeated)

40 mi
(40 min) Plank(prone position)(15 seconds/both 12 repeated)
Trunk flexion-extension(sitting position)(150 seconds/both 12 repeated)
Trunk rotation(sitting position)(15 seconds/both 12 repeated)
Cool Down . . .
: Static stretching exercise
(5 min)
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Table 4. Change in the Spinal Angle Before and After Exercise (Degree)

Group Aquatic Exercise Sling Exercise p
Pre 15.67+8.32 14.97+9.42 525
Post 12.63+5.74 11.93+£6.48 208

p .028* .021*

Table 5. Change in the Flexibility Before and After Exercise (cm)

Group Aquatic Exercise Sling Exercise p
Pre 3.87+3.57 4234465 076
Post 8.78+6.54 6.35£536 035*
p 016* 028*
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<Appendix 1>
WATSU 2354 L WATSU 252+ Le
1) Beginning at the wall 7) One leg offering
CHedXts 22 0| HtA 7|ch X2AE REZS OidAe| 7}

of X|ZAfe} OFFET Af27} Tt
Sl MBS veetn 018 7t
PlRln M2 HCleD F 2iS
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(=]

=

e Z L2l & FI2 &A
OfferingS AA|SHC

2) Surrendering to the water
KBAIE S5 SX[SHHA CHAIK}
O| QEZO=Z O|S3Hf KA &
S TR Ol THOf| PSS
Stk 22 HEI2H SHIE XIX[SHHA
AEHS| CHARIE ©2F0= SFA
7{ soIC}

8) Two leg offering
CHRle)  Clalg 20
AL

 Offering

o

3) Simple offering
X|ZARE Cl2let 382 0183l Ch

9) Accordion

CHeApt =2 W W ERIE &

f 5'? peell —'E—H,_fg &S| =7 offering : r . 2 . A 7IEERCR I/ 582
& " | o 2 e ol S B w 9 o | gaomenan ses
[ wistoz Oz ®As| 3of & ‘e 0| #f= 32 X|ZA= SRS
7|0 offering BHCH. Ha EH@*IBI%OIT%*OI A
SiC}

4) Stillness 10) Rotating accordion
e A2 HED LS O 2| s . Accordion XFM|OIIA] CHAMRFO|
Lo OFFZ= SHX| Q= MEHOYA] CHAXt Rak ). | 25 =8 552 UR| #C

7t &8 S0l& W] 7|CHIck ¢

5) Water breath dance
X|Z2Afe] 2L TRl OfF] Lo
2 40 9ETe w0 Ko] ovyl
A RNEL) AL SS L
=g 71RIge|0 52 S0k ==
S0k M2O| AMIE =85

B3 ot SEE St

=
m

11) Near leg rotation

CHeRtel BrZE RIS 5o

M 7Pk ClRIZ2 S]E A

SICE 0| Offering0i| F2IE 7|
20| =5 2IF0| MAIX| =

£ it

6) Free spine

CHaRtel Skt OIS &St= itk
= S50] 0 St o B=20| F
2 SZOA Bk B AIES & U

417] S0+ SRI0| R AKXt o}
R|ah S7HR| Fsi

12) Far leg rotation

ChaRio] HPZEE Cl2iS o
Zo=2 ZZAFICE Offering Al
2|2t OIS S=3| XIR[BHCE
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<Appendix 1>

WATSU 25 g WATSU 25 g
13) Over grip rotation 17) Wall return
a r SHE2 M2|ot OPHE 7St St Accordion RPM|2 22| HZOZ

20 EIC|E| OFES X YEHAE
0-110= S RAfRH = = o
o U0j of| ¥F2E RARICH
2491 AW ChaRIC| Zio] QR
Zoz g S2fH 4 UeS Bict

HHS| ojssict

14) Follow movement
Sk ThadAel FIS+E 2|

18) Lift off
HES| Chaxiol 52 &l 20|

21 CIEE2 22 AX|i THE 2N o 2E2 2[Rt OofIE 17t
t:j)- T 0| £=Hoz XS Bt 1 QEE2 %'%Ef |Ef HISH
S0] HCk Off Lh2tsl @EX Ci2|2 HiE
o= Lfj2ick EHéWEI sy
Ol REES S2isd NEAQ
Ot_l?_ﬂ[H)\l-xf | DEO _II'I

5t F82 DFARICK

15) Seaweed 19) Honoring the space

ChaRio| HEIE XI=ZAfR| Off 2iof
STEL KZAE P2 SIS T
Of 22 YA 250 ELt

CheRiet O XM 222 N
Cl=t skt 11 itz 712k
& DM 282 ZESICE

16) Heart rock

Near leg rotation XpA|OfIA X|EAR=
Q2403 il-iE}(Chalq*as)OI St
O B AP} &S L
IjOICh 2HlEto 2 JHA| aﬂz
CH3ES T AA).
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<Appendix 2>

L&

1) Abdominal control and breathing exercise
2 5|10 St SIS SEXMZ IXAIZICE HopA o

223 v
S Loz Bojgact 4228 500N 22 58

2) Lumbar sidebending in the supine position
HIZ F2AMoA JFolof 2 ST (wide slingy2 Z1, Of2fCt2|of F2 £

=1
(narrow sling)g 4 & TS w0 ZHLE Z=Z SZQICt

3) Supine bridge in the supine position
HZ F2XMoIM ¥% ofzfittz|o| H2 38 2
1527 SX|shCt.

[
02
ol
o
i
i
<2
mfo
u

4) Side bridge in the sidelying position
HoZ FRAMOIM H2 £8S of2ict|o] 21 JFo|E S0 28 = 152

SAeiCt,

5) Plank in the prone position
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6) Trunk flexion-extension in the sitting position
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7) Trunk rotation in the sitting position
He 230 YEE 22 =2 5, 5, of2] 222 MM JH|
Nk

7|20f 212} 1557 QE|$HCt.

Ml
HO
|0
Hu
=}
k=)
B
Jo
Hu

-—




