Journal of The Korean Society of Integrative Medicine, 2014, 2(4), 59~68 ISSN : 2288-1174
http://dx doi,org/10,15268/ksim.2014.2.4.059

$3¢% Z2ade] A4 YAthlelsY BEAASH
A=A WAL 9% - AAAT

o
_1-{0

980l
dot el ot

ok

=

off

Effects of Aquatic Exercise Program on Gross Motor Function and Lower Limb
Control of Children with Spastic Cerebral Palsy : A Case Study
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Dept. of Physical Therapy, Korea National University of Transportation

Abstract

Purpose : The purpose of this study was to evaluate the effects of aquatic exercise program on Gross motor function and
lower limb control of children with spastic cerebral palsy.

Method : The subjects of this study are children with spastic cerebral palsy; 2 patients who agreed with this research, were
picked up. Subjects received aquatic exercise training for 6 weeks, which consists of 2 times per week, 30 min of working
pattern with floating device for each session. Gross motor function and lower limb control for walking were measured GMFM
and SCALE. The intervention were compared by measuring before and after.

Result : In GMFM and SCALE of both subjects, the intervention has been improved after the experiment compared to their
original status before the intervention.

Conclusion : Therefore, the Aquatic exercise is effective in improvement of to improve the gross motor function and lower

limb control in chidren with spastic cerebral palsy.

Key Words : aquatic exercise, walking, motor ability, lower limb function

FRAAAL
o]a A leehj@ut.ac.kr, 010-2784-8722

EEHSLY 20149 12€ 8Y | Y 20149 129 26 | ARl 20144 129 29



chetsetelstalx| M2 HM4is

I. 4 &

e ofstel e wghle) Lol 1
I gl WAl BAES A% B

. ol Aolstel WarE AHFOIY 24
slote] YEgo] F7HSHE 2t WA} Uk 2013).
AAE Seuteke] WA uhEloRE-S A 3047 X457
Q1 F7h FAE Hof grom, Ae| mAIT upw
20044158 20089 744 Hgutu]e] GEeS 2AH2
w, Sefubebe] WAnt] EEe 2ol 10007 ¢ 329

il

(ol 3.57, ofof 28%) o= FAMEIL §low, W/duiH]
O] FQa3F QIXRQl RAFOLY] AEEO] F76HAL Q= A&
aee o % euet HAuH O f8ES HH 57t
gt Zloz d=FHchPark %, 2011).
| guinjobsS esido]l XA|Ee 3} FEH AAE
FA8E7] oleem, A9 Mgt 59 Aol E
B Ext¥S rdshs niEEE AANEAL 718S 7HA
I Qlrk o] W] HA= A HAdY 58S
gojma| 1, A 75‘%42& Oﬁi H 211 ZPAﬂ 0%
O

Gudjonsdottir & Mercer, 1997).

Qzke] 4 Agishenl Qo A AA olF %
2, = 0 e AU AN AsleEel Fols
7] 9o SHH o Wasirh e, 2011). SATE b4
npulobEe 80] AR W Y ofsh T %0) Bz
o, grd W3 5O Qlshel WA A ThFet FEY uA
Q) B AL Bo|v(Crenna 5, 1992), BEe] k2,
He) SE0] Zhh, BebgE ma) A4, ma) A HEd
o] 4H] o] EgHew UehdrkFaAel o4,
1997; 934, 2012).

O:

ol AlAY] &5AS "oljme|a, AL &Z¢joz Q]
o Ash= HEel A3 2] o5, & W] AR
gt MFS ZHstA =d, 13d Gy H5 S,
Fuk, RS 2 oAbl WS B 4 UtHEe
A}, 2000). E3E | JuiEiobEo] 80%E AHA|Sh= HAT
k| JutH|oE o] A9oll= FFAIEAG E4CRE Q% H]
AR & e SV vehar 259 WS W

st =l 2
FHh(Mutch 5
xel A4 §AY 24 v

c
L =230l dAYSRS —0—1_7 01%1

&

o oF3le} 150] BT
, 1992). o] = <l o]H

o e A &

Aoy =59 Be did2 T8 9¥= ¢ 2
o SRR oA 7
2AZA HaL, o2 lste] e 71efA|
Fe AddE EoFTHKelly & Darrah,

AA Li'tl At AIA]
o2 SAME AAAA
AL F2HQl L= 3 5‘P71 o& ol of

F 5= o8-8 AlA

=

e 19
_>i
oot

[€)
o A SEHRY

A% Ao, Telel F19e ol
of obgel TSRS 7 o
(Cuhna, 1996), 0117\1 O] frata &0l SA| FhA|uf
H] obgolA Zelnh 23 el
A zd mgel A L wALm st
(Retarekar 5, 2009). Hutzler 5(1998)-2 5-7A9] HAJulH]
oMEE itz B ATIAE 4% 25| okEol A
AFes 55 7150 Aol Atk sheich

o4 EeEARI B Sl YU, Eiz 71
Hom e Fi Ao] g AFolA BT glont
(9=t 2007, ZA4ET; wiEE, 2012; o|Afsh, 2007) 5
of AAR T WEARl el ol AV} R
Afefolt). QNFOR 4% SEOIA AT Ik AR
7| H O &= Wastu, Badragaz, Halliwick, Burdenko 5©°] %)
ouf, o] AR JWES olgd) WAH A ZRaBL
A8 AT 2] ofei9n], B 252 97 AT
We AT} et SEoAe] B A4S Bolo]
& st et 37 gom g g

of & AFolM= 4dAzZ FAHE dAE T ==

IS B3 HAdupalolEo] Kol Hadt tfEatr]st



4525 Z2a0| ZXY HAN0I0ISS KSR SIIZS0) Djxls

L Q7=

SAEAE S U obF 29S AAstAch oAt A
A 7]e2 oot At
1) 1t 134 10}4 °

2) ] ATk Weki, B Q) B st 25t
Ak owaf o

) aAslel Y o AHEAE S 0 £3
Fol 7hst 429 AYe AUn qctn skle

o1

4 A ARG TR A8 5o £38% 37150
SelA) gk ok

5) @A) PR AAE $8512 ol we 2%

2. 9+ 24

& At HAu] ofE e Hao] dadt digir]E
3 s zdsE e TP A BHeR F4adAR
7" @AY sFeeAE ZRIFMS JEste] 1 &
W AAsh gt Aer, A A5 dARE AAIsH
kS Hlasklct

SE-AL S

3. A4 e

B oodgold mae] Bag Se F Bl g
A= GMPM(S 54715587 % C, D, E 328 o] ga}o]
B71519L, s1K 2% o] el Al SCALE(}R )41
gl HrretT.

A2 AP HE

1) =2 715 HI7HGross Motor Function Measure; GMFM)

B/ 0] B GMIM % 37 SHEE o] g3ty
o 7lel) AR REL C. 7]7]9F REAY] B, D. A
7, E. 2719 917] 9l gely] gEeln], CRBL 1585
457 WHd, DRE2 1528 454, B2 |
wbgoz TR
GMFME e gofols %

w3} 547

E3] wgup) ol5E o

B2 71wl AZE A3k 5 HsE w7k et 3
TMELR ol ABAEOA AMSEEE A &
E e dutgoz sho) H4 55l oF 5
Qi Zolm, Zk7e] FEEL P4vl w24 g5 &
F 750l £ AL oujshEs 037wl WAl 4%

Likert A= 2 FH43} Tjo] Qltth o] HAAR= &A%k Tzt
BJrte 7F FEe Az oz sl FAS PaEska, 7t
Tk AAE AL AEE 1ol obEo] uleke 4 Q)

3§ AARES BURITHAEYIY 5, 2002).

AArb= HAdupe] obgolAl A&shS o 0919 =
Lo B e 2 K9 (Palisano 5, 2000), E3F HARA} 7F Al
= 077, AARAAAL A12=E 088, 12]a HARA
W Al e 0682 w2 AFES B HAdupe] ofF9
Hs275e B7ehedl 83 WHoletar Hashgict

(Nordmark 5, 1997).

2) StX|9] MEHXM ZMm7IKSelective Control Assessment of

the Lower Extremity; SCALE)

stx)o] Aeld zdwrke 7 P B4 Hald &
Y S aste] AASH SCALE B7HeTE o]
-8-3k5ich. SCALES #-¢- 17F 104 whio= st 37t
ETE, AR Y AFE 88~91F o AFEE Ho

A E 7} wEl Wislgon], SCALET GMFECS
ofo] A -BoR F gol AL ot
B3} tH(Fowler & Goldberg, 2009).

fr



ch

SIE5to|

o e

St3|X| M2E M4z

E 1 pEEeAE Z2IHY 74

1A (1)

jail
=

=24 AnAee] Sog 894 2 A=A

AA L ARARSE ofFo] npE
2 ARAE oMY o Aol fom wAHZEY
48 1L A B e SolhumAl shue Y Az
2 oFEY AAE FUEd § Aam YRR Bokd 4 YES fEsh
29 25
B4 : ogo] A0S Wl Feled Zelith
AL AR ARERE 2 dlelld WK AxHos gz
2 ARAPE oMol ool @, FI olFstel B okEe] Aokl A Helyit.
L I | L
2 okgo] oW ARAH: B WYOR o}52 AXste] BIIHAS B FHIAZT

3A 3545)

B2 ;. ofEo] Hels|o] o&aA T, ARALe] Kz glo] S B fA% 4 ook
A1 obFS F7|F5 g3tk o] wf ofFo| f WS Hitto] ¥4 ¢ha RrSE Q) & AA7E | Q= AdEfoltt
2. A7 R oFse FES FrobA A ASETh
gL RITE A8W AR ool 242 FHE AT wEH AUAAE fAstE dad ot
2 BRI obgel AAE ST 4 glow ARALY] XS G &4 Ao Zolhzith
4TA| (5767)
BA . olEo ABALY HE glo] AAE 94U GSo] ¥ 4 gk
AA L 3TA e FE Hale 7 A ERirh
2 ABARE o}E9] FuolA oizke] AelE B3 gt}
Ag: L L. obE2 A=mARS] Bz Qlo], TAA 9% WE Eotrhdrh
2, AmAR= Foof weh, wEo) £2H FAYS vEEe ol oFsolAl BAAAEH.
3 of5e wkEAel 2AUS B s 2elg ABsa male] wask sxeh Bvie] Helw 81g S5
4. AEAE I a3as
B A 242 ARIAE e Fel 2] il o] 9T zzuEima o] HLo| w2 w]Auly]
Al Ao At ghs 7158kl AR AR AR A opme) exmady Lelo) njye gulE JopruA} ot
7tel gkEe st giet =20 ga} 57 2 A xd%Eo] dat Waks
24 9 7|&steich 1 Avhe et 2k
L o) 9w 54
2 Ao tiihs 29 e ®, gA 19, oA 1oz
EAT A okEe TAHS BAL chewt ZTHE 2).
3t 2. General characteristics of subject.
Sex Age(Years) Height(Cm) Weight(Kg) Diagonosis GMFCS
A Male 8 120.8 23.7 spastic quadriplegia I
B Female 7 108.7 17.5 spastic quadriplegia I




4525 Z2I0| ZNY 40jlorSe

2. B39 4% 9 v ¥

1) A Ots

N

A OFEL 54| Wol 24 A AlA Aoz ot Wk
Aoz w15 Ak wioron, Q1w olg oA 25
T "oy BAL FuAL AL 247)Yo] =t
o]z}:lﬁﬂ 7hsst #%O]%E}. ZFA Aojl= =3 A] oF 5}

HEapo] B

‘R‘ifl 0}5" XEE’*H XW% whol 417 X 24 S
A7l S2F vy SAIE HE8E & AT ]

ol A] o}EL x| FEALR] 2|2|7} Eo]EA} X BALS] B oF
o7 Zu gAY ¢ I SHEA ZAIZE FY R
£ o] wokon, 23|9] FAIE AYsHHA| o 2
Ak R A= 102 ol AY AME KA 4 3

AT £ ThE BAL W WAL ok B 4 Ak
EG EoIA U2 o A $ES 44 7o) Lot
7] AARe. SR 4817] Fok Aastgon, ok
& SFol A o S1S Mol FhuA £20]7] Ak
4 QLog Sojg uleh Uz uf o] gl ohdulE %
T Gom B B AA Sy Lete AL Yele

71 AFleh 49 dAE 92 53)7] HoF JE %,
obg2 FFollA X AR B Glo] XA E{7tE
2+2.3F Aol A F8S 9x5}aL 5 m Zolo] = Lo
A B ol 4 QST AR o]F

I m AZE A4 22 g

?2) B Ol=

B obge 74 oot EA4 A] 349 H4ko wu
15 AT Wer, Qo] el A 287k NS wekth

WA Wol np2u ofFo] HEte] £ Fha UojAl

S 99 R 2871e] ApA g, BAbA Aol 9
W e ol A= A Sk stk E4) A, ok
o B A ¢ B o Lelm 4K T9Re] 1

| IS27I52t stXIZESH0l| 0|Xl= FE-AHET
wol g AA= AR obgolgity. B A AAe] EEY
o WSk % SHAE WA WA ez AW obFo|gick
NIE OF £ Fobd X A9 1w} et
w3 Qg el mal welo] Lehic

FAE AR 5 okl A Al 337] 483}
Ak obE-e muAjele] £el7t ofele Wolglon] Aw
ApellA] kel olo] wkth 421717 HEA obge X
244 4 P Haln A4 B AR 5
ok, o] TAelA] o2 MK om o
2 Be HANA4 ARAE PHoR

A
Fﬂl
>~
>
N
N
3»‘2
i
o
)

e
B §719 She mae BT A4 WAL 1875 2
Wsrgon, obge AmAte] A w8 glo] A=At

7(

4

o B W 1 YINE 2AsbeA
o

=
5 qlgitk 3% A 1817]% 219
%
1

_\ﬂ—“L

A #EAT RG] AV WA B o447
Al w5E B R4717E AT A of5e

T e
5o wws L AEARE oFgol ARA]

gotol s Aelg 2l

=
O

N
N

to
o
fr ¢
oX,
o°"

o

HX]E Hele 1 eigstetch oRselAN 2 et
Ehd e ARAPE 8 AR gk 4 el
T g Yeled ﬂwadhcﬂ Aol

HTE ;L%ém Sloft e = W W

1;1_1] 0_1_1_ —r

U s ’
5 glol 9o ke was wHC opFel ATl
el 7t ohet o' U|E skl HEAl of
5o ANlA] By A AFE S/ SebEglm ey
0] aolsich wal] sl ol golEn

flo] A Ae BaE BT 4 Ak

dpgAre] BhEE 71%-g o] Stal B4 A%
AE F2 el Sgstglon, 1 Aae ol Lot
£ 3 of datg g ehien, of 43 g o8
o 4 A FA T A5 Aol vne Ang =
 UEE I 1), (28 2, A OFEE 4 71 MRS




=l SN =S
666666
L N =i o
4444444

ol Ak

11111

Mol EA Fo 2HL 1317e HolA A Fo] A 117402 5789

FIWWIITIES
%P L
o~ R e
o L <
el
_z._o
e
3
No 2
g =
o - _
9 Z |EloremZua
m =
3
w O3
a % g
ﬂ]

A
m

H o=

Aol Ao 9lglo
A oFF
E

th3tEstolstalx| M2E X4z

3N FE EX%

i
=26
®

__o|_



8NN T

ojaL, LEE£L FA A

A A, 5 B 8y

CEREE

4. AR 2AL

5 9702 14 4539tk B ol5e 9% 59 4

A

8o 24 s, »

oA A *

5 A4 A 6d

dotEr] sl A A1z A
getaem, 11 A=

LB ES B

EPARY

A, EE 8HOE [40) 45 Holx)

E&52 A

psteh

oefot 2

FE Wro] 2

oz six|e) A9 %

CHGE 4), (719 3), (28 4). Aoks-S

between Pre-test and Post-test

3 4. The comparison of SCALE




V. 3%

=
= T AAE T =AY Aud 28e a4tk

Hfols B2 4T Aol sl =3 =7] Hol, 4

o2
HL
o
=)
it}
flo
N
ofr
o
2
=2
jatl
oE
i)
N
jintd
%
E
&
\]
S
o
*

o 1& L m

X
N 1%

Al FcH(Dimitrijevi¢ 5, 2012).
E(pool) E= A (tank)o A TR 2lo]9]
g7k Bt E, +4%, B

ES|

o]
AL ZFS ket A1 5H FA 9
H o

o Mo
off
flo

)_.11'
A Y

41 %

fr 1w

o
-

I
S
N

rd

4
olgalt). Rele %

£ oo o Mo Hob o
filo
g
)
jak)
;}E ox
cx
M
% o
N 1%
i o
ox -1>
o ol
<2
>
s
__>,~i_5‘
2
i
)
2
-0,
o2

ot
:",f o
il fr
4>
S )
L
ofN 3
IH% i
(i)
ro‘lf flo
1 012’
M 1o
e
o2
BN
Ly
Es
=}
i 2
N
2 o

Nl
jue)
o
_
o
o

_1
=
(98]
2
(i
2
iy
)
s

7Fe3tAl 3l EtHRuoti -5,

Ge]alch Attermeir(1998)-2 4~5A] oFsoll Al AA3E 570

o $32FE h2g /1% 280 By S YL

syndrome& 7}41 114] oHE€] A9, M, 39 oL
FAAZChT Wtk

AAZ o] AR ZRIPS AET thaelA ol o
FA7) 0] WS Btk AoRES GMEM 37} 23t 7]
79k REA719 C gmel FA) A 0HAA FA F 41
Moz 27 A53G0m, D g2 A7l F4 A 40%e
A A F agow 1he] Asstidch A71eh 7] U
gej7]o] wiE E Ee EA) A 463l B F 49
"oz 370] 4539
A 40PN FA = 2FOE 23 Assigon],

D
= A A 34N FA 5 37H R 33 ASIHRaL E

£
o9)
29
offt
1o
ol
o
@)
oot
I
flo
oot ofN
=2

A A 3BHNA TA F 9P 130] AT

-

flo

5 o
£

20121 AA4 w4ute] ofE 155S
=39 Hgalel B 715 &
(p<05) OIAIEH2007) L 550] 4]
olgo] A= yo] AR s
PEe 7PAgT R s1on] Ballaz

o oy
o ox
i o
i)
i)

K

o
o
e o2

)
B

S Aol

lo

o
™ok
o|N
N

o]

bl
kl

)

r_R_\LOIngngzi
o TR
;_\2:0
ﬂi?ﬁ‘ﬁaiﬂ
o]

ofr }501[‘
o ()
é‘“E
opolro
o o
wo Mo
3%
K
3o
B

b i

ko ox

o 2

2 =

7 2

S of

g I
>

y

O
ﬁf
©
e
i’.
9‘»11‘
i
Ny

ol
e
1’
32
(s

5 % BRI BE 2R Aud 829 WA 47} |
Hold 20w Agstel, 4 A $4 6ol B4 F
A .

AT AHA A W ATh] okl 28
o 5] 580l AR WO HAEel ol
g, majel s S 7% A o] Ak
oleha shedeh AT HAYBQ012)9) AT AL A
4 W] ok Iswel7] Mg 85qbe] Wele] x
ale] W] F3% 4Rg F7A7|n RS o
Frki shglov], SX@A1998)S 5| k] o5
A A ga sFelM 0] L5l ShH o) 2T} Alte) el
o ol Aol S HATHL BIslel(p<05) £ AT0| 2
#}e A Hshe

olel 44142l B7} olo] ol5e] HEASE SRy
=209 Ag 59 ok5o] wiste] ojs) diAHoR 34

o

A% 8 & W) AP Bl A Brkn Wt of
£ A oFFo] £35S B3 AR AUL 9AH B
efo] PAEIT BP9 AESL BRI EA el A B
"ol wejg Aol Sojuf AWAQl Aol i
97] wolekal AFRFL,

B o5 B34} ofo] Atk Holxl: A4t &



2= Aol 54
olg7] mExjele] W

2% Lgo] FAE L
FH4 AR ARG

web o] A AxpolA] 2 2
59l 2ol AN G vl S sl e,

FHYTZIWE obE] A 22 5 P4 Y B
& 9 549 £l 298 BRol T8 Ze
o= wguie] oFe] WA FHS ST Aol 8T
Zolgal fﬂrE}ElE}.
B Qo] ARhd W A cheat 2ok

WA, B A Aol S hOR 3 o
= FAH g4 FFol Ay
o dold © B AL Ao stol FA
/R(—)] 7—150] Qs 7]‘\40]]:]-_

:H; K
4>
ofy
HL
o2
|k
il
[
@
rlo
°

A, $ERY Z2aRE 483 glo] 3xe) 7%
W e% Sz oo maje] YR A 29 Sloly
2l 5L AAE B TR Qare nxE S
3 A= WaEolor & Ao Halth

V.3 &

o] AT $FENRO] Hgo] ¥y ool B
Wo Wast eEiAGel nAE KB w7l e
AY ATE Sl AW AW Aoleh B Aol A
HAufeobE ol A 8% 438 BN Z2ade] off
o 5 a5t X2 A o] v A A dohrn

A shede.

) gute] o} 27
R EEEERL
o] tperyeh

E

,

o

fru
lo_\i-%HIoi’i’

U ox

aorad,

- o =
z‘:!-:l-'——\!.-l_

e WFEQ012). FAE HAGu] ofsolA T
29 o] 25753} 73
EZOJ53]A], 30(2),

offt p
1z
L
]
)
1=
N
ox
Ho
offt
[

319, 24T, o R2002). B4 W of o] ] Uo
W2 oiEa sl Wk dheselstElx, 26,
398-402.

QA A(I98). 55250l HAul] ok B B
o R e
shel, AABES) A=

PA013). ZAY HAnte] obESolA Rl Hlet
Ao m s2 AT A7) A B
AR, SHpeiSha TfSY, AALSTS)

SATQOIN. AW 7127 T TS obE WA
of AR BA B SEASTHshE e, o
NSO

ol 4I3H2007). 45
ol ok5el o] AL SR 2 15wl 1A
9. wRet S5usTherel, AAere) Rk

U012, Holet Xliﬂ A4 ol Hgebl of
5 BB 2571% 3
% A et rﬂw upyake] 1=,

AHTQO0T). FEHLLE F %

ofo] 7154 SAe] A Rk st st

9, upARSlS) e,




[l

fietSeelstal x| Md M4z

A541(2010). Aol SFav) gty WS

519] AA}EFe] =i

2272H2000). -0 =/ dup] opFe] & 57]5 0l
u)zl wvh gttt ofshel, AAE] =

S-2(2010). FEAELEZRIH Hgo| w2 X}
ofole] FeYpE it iy, HhAehg
=i

SFAL, 017821997 EFAS  HAgukE|Rle] By wiE
o] Tt AL ‘G}j}xﬂm‘- 18] %], 36(1), 1413-1426.

Attermeier S(1998). The use of water as a modality to treat

Ol

an infant with mild neurological dysfunction : A case
report. Phys Occup Ther Pediatr, 3, 53-58.

Ballaz L, Plamondon S, Lemay M(2011). Group aquatic
training improves gait efficiency in adolescents with
cerebral palsy. Disabil Rehabil, 33(17-18), 1616-1624.

Bumin G, Uyanik M, Yilmaz I et al(2003). Hydrotherapy for
Rett syndrome. J Rehabil Med, 35(1), 44-45.

Crenna P, Inverno M, Frigo C et al(1992). Pathophysiological
profile of gait in children with cerebral palsy. Med Sport
Sci, 36(1), 186-198.

Cuhna MB(1996). Spinal muscular atrophy type 2 and 3 :
Evolution of 50 patients with physiotherapy and
hydrotherapy in a swimming pool. Arch Neuropsychiatr,
54(3), 402-406.

Dimitrijevi¢ L, Aleksandrovi¢ M, Madi¢ D et al(2012). The
effect of aquatic intervention on the gross motor function
and aquatic skills in children with cerebral palsy. J Hum
Kinet, 32, 167-174.

Donald ANQOO4). ZAA 9] 7585 @ 53t A2,
euir]ol

Fowler EG, Goldberg EJ(2009). The effect of lower extremity
selective control  on

voluntary ~ motor interjoint

coordination during gait in children with spastic diplegic
cerebral palsy. Gait & Posture, 29(1), 102-107.

Gudjonsdottir B, Mercer VS(1997). Hip and spine in children
with cerebral palsy musculoskeletal development and
clinical implications. Pediatr Phys Ther, 9(4). 179-185.

Hutzler Y, Chacham A, Bergman U et al(1998). Effects of
movement and swimming program on vital capacity and
water orientation skills of children with cerebral palsy.
Develop Med Child Neurol, 40(3), 176-181.

Kelly M, Darrah J(2005). Aquatic exercise for children with
cerebral palsy. Develop Med Child Neurol, 47(12),
838-842.

Kisner C, Colby LA2005). &5 522 AL, JE=7

AT,
Mutch L, Alberman E, Hagberg B et al(1992). Cerebral palsy
epidemiology : where are we now and where are we

going? Develop Med Child Neurol, 34(6), 547-551.

Nordmark E, Hagglund G, Jarnlo GB(1997). Reliability of
the gross motor function measure in cerebral palsy. Scand
J Rehabil Med, 29(1), 25-28.

Palisano RJ, Hanna SE, Rosenbaum PL et al(2000).
Validation of a model of gross motor function for
children with cerebral palsy. Phys Ther, 80(10), 974-985.

Park MS, Kim SJ, Chung CY et al(2011). Prevarience and
lifetime health care cost of cerebral palsy in South Korea.
Health policy, 100(2-3), 234-238.

Retarekar R, Fragala-Pinkham M, Townsend EL(2009).
Effects of aquatic aerobic exercise for a child with
cerebral palsy : Single-subject design. Pediatr Phys Ther,
Winter, 21(4), 336-344.

Ruoti KG, Cole AJ, Morris DM(1997). Aquatic rehabilitation.
Philadelphia, Lippincott.



