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2 Iz 504, A

AT A AAHA EHow HE A
544, " AL Izt 105.35em, 92F 102.33cn, B A= dAt
18.92kg, oA} 15.66kge] o}

<Table 1H.1> Physical characteristics of the subjects
{(MeantSD)
Subjects Age(years) Height(cm) Weight(kg)
Male 7 5.0=0.33 105.35+8.87 18.92+4.19
Female 3 5.4+051 102.33+10.06 15.66%3.32

2 7k guel A A

2. 5% % g gdo] ¥
89 v|AE I

A7 Fo| A5 A a9

& A



o T A7) 7#8 3L v 247, & 7t FHA FH9-9
24 E27) 12 9 239 tH(P<.01)<Table M.2>.
T3 54 EYEE o8 7 A7 o o5 % A 59
T2 A7 7Y 58S vud A, F8 /ha A #99 A
A Fark S1e 4390004 375607 14.4% #2482, $32 46.90
ol A 40.88% 12.8%, S4% 27.63°14 24322 11.9%, S5& 38.80°0 4]
286302 262%, S6& 72160014 60452 16.2%, S72 59.6000 4
50128 159%, S8& 483304 435622 9.8%, S9E 33.70°1A
32452 3.7%, S10& 30669014 30122 1.7%7} #asle 78 58
o] At 1, S2& &% F AAMTLUE 31.86¢04 32400

2 16% 57 Y <Fig. M.1>.

<Table 12> Comparison of the lateral sway number pre and post
exercise for the subjects with eyes obstruct

(unit : frequency)

Group
. N Mean SD SE t-value p
Variables
pre—exercise 10 4335 14.09 445 3963 0.003
post-exercise 10 38.05 11.00 348

- 10 -



&0
70
60
350 1
240
8 30
10 B peeeose
0 O post-exaase
Sl 2 B # S B S7 B 9 S0
Subjects
< Fig. W.1> Comparison of the lateral sway number pre and

post exercise for the subjects with eyes obstruct

2) ¥ 7Ha AEdA £5 W3 Fol 9% el A% A

(P<.05)<Table IM.3>.
79 274 2UHE o188 2 A7 Uy ok5e) 2F A

L

2 M7 #Y TEE Hud A £g Jhd dEdA 9% g

l;—_
o] AF AA Fart SIS 3826014 326328 14.7%7F A5
T, S2E 3530004 295002 164%, S3& 4746914 40.132.=

15.4%, S7& 3060004 243302 0.4%, S8 4046904 3810° %
5.8%, S9i= 34.0600 4 3273032 39%, S10S 2716904 23839011
12.2%7} #rAaste] 38 F9o] gkadE Aot 22y, $5% F S4%

_11_



17469014 194622 11.4%, S5% 1543914 167622 86%, S6&
47.6390 4 479622 06% 2 A 27 T7HsEAvh<Fig. M.2>.

<Table 1 .3> Comparison of the anterior and posterior sway number of
left leg pre and post exercise for the subjects with eyes
obstruct (unit : frequency)

Group
) N Mean SD SE t-value p
Variables

pre—exercise 10 3338 11.06 3.50 2.666 0.026

post-exercise 10 3054 977 3.09

60 —
m -
340
)
4
a0
10 B ceexaose
0 U post-exadse
S & B A S B &7 B 9 SI0
Qubjects
<Fig. IM.2> Comparison of the anterior and posterior sway

number of left leg pre and post exercise for the
subjects with eyes obstruct.
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3) =& 7t AHdlA &F A3 Fo] X vl A%

AA E oo} 8l

79 54 RUHE olgd AA AT Y o}Fe 2F A% F
o Fu A/ 7Y UL MG A, e A Feels e
gee  AF A4 Fast 83%E  fsl  gastan

(P<.05)<Table IN.4>.
T8 53 REUHE o83 7 dF g ok %5 AFL ¥
A7 8 THE Hag 2% 58 7td HHA 2 2%
of A% A Fo7F SIS 3153004 27.302.2 13.4%7F 7438
, S2%& 3343914 311322 68%, S5 37760914 20760
21.1%, S6& 5966904 542002 91%, S9E 384604 333602
132%, S10& 3076914 247602 195%7F 74t 78 8o
GadEdeh a2, % F S32 2070014 217023 48%, S4%
20839014 21.962% 54%, S72 1880414 20.162F 7.2%, S8
1810014 197622 91%% A4l F 87t F7het s th<Fig. IM.3>.

i)

AR

Rl

<Table 1lt.4> Comparison of the anterior and posterior sway number of
right leg pre and post exercise for the subjects with eyes
obstruct (unit : frequency)

Grou
P N  Mean SD SE t-value P

Variables

pre-exercise 10 31.00 1271 401 2.260 0.048

post exercise 10 2841 10.24 3.24




1

240 +
330 |
@
L 20 +

10 W pre-exedise

[ post-exercse
ST 2 83 A S B 57 B 9 S10
Subjects

<Fig. M .3> Comparison of the anterior and posterior sway

number of right leg pre and post exercise for the

subjects with eyes obstruct.
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27} S1& 432344 38902F 10.0%7F A5, S2%& 559600
A 492602 11.9%, S32 3693014 31.262.2 15.3%, S4+% 27.00°]
X 243302 98%, S5& 4513914 288022 36.1%, S6 20.469)
2 189302 7.4%, ST-& 494604 454622 8.0%, S8& 50.16°0 4
464008 7.4%, SO 42.16°04] 361622 14.2%, S102 32.50°0 A
301622 72%7}F At ©8 T &4 HAh<Figld.>

<Table 1.5> Comparison of the lateral sway number pre and

post exercise for the subjects with eyes open

(unit : frequency)

Group
. N  Mean SD SE t-value p
Variables

pre-exercise 10 40.30 11.07 3.50 4011 0.003

post—exercise 10 3497 10.04 3.17

60 —
a) -
.. 40
2
230
o
& 20
10 N peexedse
0 [0 post—exercise
S1 S2 S3 S4 S5 S6 S7 S8 SS9 S10
Subjects
<Fig. W.4> Comparison of the lateral sway number pre and

_15_



post exercise for the subjects with eyes open

2) £ BHAA TE A3 o dF g A4 Fae

Y 24 BUHE ol§% AA AT o4 ok5e] &5 A3
9 T A7) BY $HS MRNF AW, E FHlA 2F

& 29260014 269302 79%, S7TL 4086004 32730 % 19.8%, S8
4470901 A 36,7322 17.7%, S9= 42.2001 4 409602 2.9%7}
a8t 78 T o] FAHAY. Y, S4E 1733404 17.8002
2.7%, S5E 1713914 221322 29.1%, S102 43.76°1 4 34.00°.8
26%=7 AA Fa7t F7Fe A th<Fig. M.5>.
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<Table Wi.6> Comparison of the anterior and posterior sway number of
left leg pre and post exercise for the subjects with eyes
open (unit : frequency)

Group .
) Mean SD SE  t-value P
Variables

pre—exercise 10 3454 1038 3.29 2.295 0.047

post-exercise 10 3098 687 217

m —
40
330+
C
[0
3
820
T
10 ¢ B peexadse
0 |, O post-exerdse
S 2 83 H#A B B &7 B 9 S10
Subjects
<Fig. WM.5> Comparison of the anterior and posterior sway

number of left leg pre and post exercise for
the subjects with eyes open

!

3 T A &5 i Fol EF velo] A5 A4
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F8.9 o
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Fo 2 8%F a9 AF A4 F27F 103%E FoshA sk
tHP<.01)<Tablelll.7>.

w8 54 BYEE ol &8 7 AT i okl &% dA Fe
T A7 7Y 5EE v 2 £ A 28F v
HE A F27F S12 3410904 304302 10.7%7F A,
S2& 56.0690 4 48232 % 13.8%, S3& 4150014 334002 195%,
S4 2256904 22312 1.1%, SHe 3756904 35128 6.4%, S6&
2220904 19.02% 14.3%, S7T& 2463004 162302 4.1%, S8&
135000 4 9.45% 7.0% SS9+ 30.63°14 28472 19%7F Aasted &
g Fgo] A=A Y, S102 3056904 312302 21%=E
A ER7F Z7130<Fig. M.6>.

<Table W.7> Comparison of the anterior and posterior sway number of
right leg pre and post exercise for the subjects with eyes
obstruct (unit : frequency)

Group
. N  Mean SD SE t-value p
Variables

pre—exercise 10 3133 1195 378 3.871 0.004
post-exercise 10 2739 11.04 3.50
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<Table I .8> Comparison of the sway area pre and post exercise for
the subjects with eyes obstruct (unit : mm?)

Group

) N Mean SD SE  t-value 9
Variables

pre-exercise 10 16828 4112 13.00 1501 0.168

post—exercise 10 148.26 5385 17.03

_:.mz)
g 8 8 8

8

Sway Area(m

B peeadse
O post-exeose

o 38

S B HA B B S B P SI0
Subjects
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<Fig. 7> Comparison of the sway area pre and post
exercise for the subjects with eyes obstruct

8 WAool S1& 121.40mrol A 119.89mr o= 1.2%7F 743k,
S2% 143.80mnel Al 143.31mr &5 0.3%, S3+2 185.04miol A 184.63mi
o2 02%, S4F 195.30mrol A 94.89mr .2 51.4%, S5& 264.17mnel]
A 263.76mf .2 0.1%, S6< 163.40mrtoll A 63.01lmr 0.2 61.4%, S7-&
146.76mtol A 146.23mr 0.2 0.3%, S8 146.76mroll A 146.15mr o &
0.4%, S9+ 170.00mrol Al 169.24mrf .2 0.4% 1831 S102 164.71mr
oA 1643lmre & 02%7F #ZHAsted o8 Fgo] &= At<Fig.
[m.8>.
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<Table I.9> Comparison of the sway area pre and post exercise for

the subjects with eyes open (unit = mm?)
Group
) N Mean SD SE t-value p
Variables
pre—exercise 10 17013 3935 1244 1548 0.156

post—exercise 10 14954 5406 17.10

A0
2&..

S 20 f

£

150

o

gKD-

S 50r B pe-eadse
0 |, Opos-exadse

SI  BHA DS B ST B N SI0
Subjects

<Fig. 1 .8> Comparison of the sway area pre and post

exercise for the subjects with eyes open
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BAA Aol A3 Hash FAdot dste 25 A

FAo 7 AFst=d aFEHE § =

A} 1983; Baumeister, 1971; Smith, 1968; 4

Dunn(1973)& AAlA Aol durolse] &5 SAARE
o

T, A A7 dtolgryy AAl 24 g H | vl

Hiv
=2

Rausg o, Howe(1959)

= g4l 3
$E75NA o8-S Bt A8 th Malpass(1963)= A4l
A Aotgol AN &= WA, G, EFAE, MEE BE
Hog AFsed &FHE THd FANE AL dSS B
vt Francis$t Rarick(1960)= A2lA A ofs 3 UutolFe] &
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Effects of Aqua Exercise Program on the
improvement of Static Balance in Child with

Mental Retardation

Kim, Eun Sun

Department of Physical Therapy
Graduate School of Rehabilitation Science

Daegu University

Supervised by prof. Park, Rae Joon

(Abstract)

The purpose of this study was to investigate the celfect of aqua
exercise program on the static balance of child with mental retardation.
The subjects were seven male child and three female child with mental
retardation{age ranges from 5 to 6). The subjects were practiced with
focusing on the aqua exercise program for 8 weeks, from 7, January
2003 to 28, February 2003.

The results of this study were as follows :

1. After the exercise program, the balance of double-stance by BPM
was significantly reduced of lateral sway number by 12.2%(P<.01) with
eyes obstruct.

2. After the exercise program, the balance of double-stance by BPM
was significantly reduced of anterior and posterior sway number of left

leg by 85%(PP<.05) with eyes ohstruct.
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3. After the exercise program, the balance of double-stance by BPM
was significantly reduced of anterior and posterior sway number of

right leg by 8.3%(P<.05) with eyes obstruct.

4. After the exercise program, the balance of double-stance by BPM
was significantly reduced of lateral sway number by 13.2%(P<.01) with
eyes open.

5. After the exercise program, the balance of double-stance by BPM
was significantly reduced of anterior and posterior sway number of left
leg by 10.3%(P<.05) with eyes open.

6. After the exercise program, the balance of double-stance by BPM
was significantly reduced of anterior and posterior sway number of

right leg by 10.3%(P<.01) with eyes open.

As we can see the results of this study, the aqua exercise program
improved the static Dbalance of child with mental retardation.
FFuthermore, it is reasonable program that can improvability of static
balance for the children with mental retardation using aqua exercise
program. And then it is necessary to develop much better program than
now for the children with mental retardation‘s health and to provide the

adequate pool for their aqua exercise.
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