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* nUAAUYEAYNISEDAT p < o.0&
Y. AD WURLIAT
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C = @f% Mann-Whitney u test
d = @i Independent student’s test

38N llasaguwani1sAnuy

nansAnwndstinuiuaasalunimse
YULYAINTIUAN 9 VeIngusITIUIUALaENRUAIUAY
frnfituegedideddameedn Jauansiefidismen
FevannsanssialdaTuvaziianssusig 9 WAZWUIN
fmnuunnasiuegelidedidgnisaifseninaengy
ANUANNTlUNIINTITIvNEYIRansINene 9 Tungy
sthdaifintudenndosiunsAnuiikiusmuinns
sonmdsmeluihannsatiofiunruassalunisnssh
192> 1 O’Conner™ ANWINAYOINITHNANITNTIN
Tuihludnauesiingg lngldindes force plate SnAan
annsalumsnssia wuimendsmseenmdenielui
o §UA9T ArwEansalunmssifintuednaliteddey
MeadiA yenaniiinIsAnwves Bumin uazAaz® Anwn
namsoanidnigluih « dUailaglfinaia Halliwick
lugUaeiiin Rett syndrome Wui1AN@I150IUNTS

o a af = = . o& '
NTWIVULLAUAVU LLAZIUNITANYIVDI Mackinnon™ WuN

Auasalunsnssialuinauesinisuda diplegia
isFunendieanmdsnediemaia Haliwick unan
o dUa9t egelsiniy NsAnwIves Maria wavmuME™
wuiguiuumssentidameluiuuunelsinluifinase
msasuudas amuamsalun1snsvin desuanisAne
Funnsnefueradiownanlusunsuniseantidniely
dhiflanuunndnaiu Ssnsdnwaded wWildinistinnns
v Tuvausfin1s@nwives Maria wazame® Lui
nseenidineiiiofivaussaninnisivaiouden
wazn1smels lunsAnwieded wuinavuuuaay
aunsalunsnsaiivaeinAanssusg 9 Tunguaiuay
fdnfintu e1aifiesanlusunsunisyiinenindada
vuuniinisinfind1eadestunisnageuluuieide
Wy nsinids MsAndu yenaniinisBandnuiede
ane1n1sinsawesnduiiiedwalivinAanssulazy
AsAnETiHIuIINUIINIsEnnsadeulmiind1uads
AuludInUsgdnTu (task oriented training) @11150



190 sssuMANSIDFANS U oc) aUUR b Us:9Idouiunou-0nungu w&so

Winauansalun1InsaiiraeinAanssusng 9
162>+ pehdlsfinu mainwadsinuiingusisniada
fazuuunsnssiinazyiAanssfiuduanningy
AIUAY grafiesanniseenmasuifiusetudn (hy-
drostatic pressure) fvhntiTifuuseduldtundaie
wartheduasuliAnmutunswessnane (stability)™
ihfignuautRlumangssialiaosuasduseiou
Tuvazindoulmlutvildfiuanuuduswesndaile
yonanianuniavenindmieiiuanutiunsuesds
(trunk stabilization)” * dwwal¥ifinauesfinisfidai
gndunlunisiedeulmuuunawisandeulnldedng
Hudaszanniudiossnideneluh nsnwadeilly
wiasla Halliwick udulusunsudmsuiinnnsnsedalu
i Tngluseduszneuredddsunsuariinisiinnsmse
Tuvasiiseumailumagudndufienisiumtuasdne
wazwan AuaIsalunsnseluvaigen UM
wardudradsluvnsduasidonlusudovausdul
ALUANANTUTENINNGN druanuausalun s
Tufnvazdonluduriluvaytuasduiafiuduis
naus1sUIUakaznauauay Inglungusisiundanuin
auannsalunsnssfludin vasseuluguntiuay
FruidneuarenuartuarBuiafiuty diaenades
AunsAnYIved Vivas wagame™ Anwinavaslusiunsy
m'ﬁ'ﬂﬂmmmn&'ﬂuﬁﬂui{ﬂ’ssmﬁﬁué’u Fanan15Anw
WU31 Anuaunselunisisenuaulug Uiy
Mendaniinnisesniidameluiiiuna) « dUand
atdlsAnunanisansadeddaudaiunisane it
W Fanudrauaunsalunianseialuin v
Berlugrumthluvariuliasundasnmendmnilnns
sonmdaneluin Fenan1sAnuiuansnafuenaiiio
wanlusunsunisesnidsnislutniifiannuuansaiu
drunguaruauiinuinanuaansolunimssiluidn
vt ouludrutenansasdulldnfiudy
a1atilosannlusunsunisiinuuun (conventional
treatment) fin1sinngranifesinlng wu Ands An
andu Fedinnsfnunfiiiuun®™ = wudmsingnduly
Wnaussinisuazidindilauiniunisaussauisagae
Wnauauisalunisvsein egslsinin n1sinen
adadinurnmnuanuisalunisideuusulgduminly

sty wazauansalunsmssiludn vazbeuly
sutnvngiazBuszninangusisniiauazngy
AuAuliuang1aiy anaflesnanlusunsuvesnisesn
idameluhuasTusunsumsiinuuunyliiinsiuny
annsolunisnsaiild uenanienanasinsidngauns
fAnwnded dulngjafameaniaililddiunnuuansis
yeanstEenuUlUF LN

msfnwedsiliidodta Ao Sruaugidisnide
TuusazsziuresnuaInsas U sdeulmnLn
GMFCS - E & R idwiutes vlvldanunsainsiysina
LAgLUINUTEAUANUTURIIINATUTTEIUAIINEINSA
Frunsiadeulmmunast GMFCS - E & R 16 uanaind
AUNAINUAN8YBI8E@NEIAS (diversity of subjects)
fflenuwanansiuluSessiavesauasdinis o1afinase
AN

nsAnmadireluarsifnnunavesdinnns
sanfdineluthrenuannsalunsmsefaitednm
mamaguisuaaﬂﬁaaﬂﬁwé“dmaiuﬁw waziUSeuguiuRg
AsaguasNTNY e MU aLUUUInA uenanil
asanuluenanasiasiifivdinvesauesfinisedafiontu
\eanaunaInatevasenanadag

WinaueafinslauunnsadlunIsAIuANAIIY
a1113501UN1TN TRV YIAINTINAN 9 Lazluvuy
Boulaluirmagumiin wasdudng Sesisnanansa
PeiinAUANILNITSEvAYh RIS IR 9 waz
Turnizseuilolufiameumii uazduinelg sadusns
$rdadsenadudimsshvniindizarnnislinissnvimng
aeadrdawuuUsNALe

NoONSsUUSENIA
MuAdeillafuyuatvayuauide Ysean
NMATENIIY wInendesssudans §Ideveveunn

q

orenasinsgidnsidenniuiiaasnawaslinnus e
9033 wazvevaunnuNunMawUTdR Tsamenuna
sysumansidunIziiiesh aaruaunsziiangouiinig
neanewardygyn wasanuanasziianfinisuay

I3

unanmuIninde Saniauunyinliaueuase

o

Tunsanduanuided



Thammasat Medical Journal, Vol. 17 No. 2, April-June 2017

191

19N&1$9139J
Rosenbaum P, Paneth N, Leviton A, Goldstein M,
Bax M, Damiano D, et al. A report: the definition
and classification of cerebral palsy April 2006.
Dev Med Child Neurol Suppl 2007;109:8-14.
Woollacot M, Shumway-Cook. Postural dysfunction
during stand and walking in children with
cerebral palsy: what are the underlying prob-
lems and what new therapies might improve
balance. Neural Plast 2005;12:211-9.
Katz-Leurer M, Rotem H, Keren O, Meyer S.
Balance abilities and gait characteristics in
post-traumatic brain injury, cerebral palsy and
typically developed children. Dev Neurorehabil
2009;12:100-5.
Franjoine MR, Gunther JS, Taylor MJ. Pediatric
balance scale: a modified version of the berg
balance scale for the school-age child with mild
to moderate motor impairment. Pediatr Phys
Ther 2003;15:114-28
Mickle KJ, Munro BJ, Steele JR. Gender and
age affect balance performance in primary
school-aged children. J Sci Med Sport
2011;14:243-8.
Chen CL, Shen IH, Chen CY, Wu CY, Liu WY,
Chung CY. Validity, responsiveness, minimal
detectable change, and minimal clinically
important change of pediatric balance scale in
children with cerebral palsy. Res Dev Disabil
2013;34:916-22.
Kelly M, Darrah J. Aquatic exercise for children
with cerebral palsy. Dev Med Child Neurol
2005;47:838-42.
Getz M, Hutzler v, Vermeer A. Effects of aquatic
interventions in children with neuromotor
impairments: a systematic review of the literature.
Clin Rehabil 2006;20:927-36.
Dumas H, Francesconi S. Aquatic therapy in
pediatrics. Phys Occup Ther Pediatr 2001;20:63-
78.

®O0.

®06).

ob.

@en.

Oc.

oc.

@D.

e,

.

OR.

Brody LT, Geigle, PR, editors. Aquatic exercise for
rehabilitation and training. Champaign,ll: Human
kinetic; 2009.

Fragala-Pinkham MA, Smith HJ, Lombard KA,
Barlow C, O'Neil ME. Aquatic aerobic exercise for
children with cerebral palsy: a pilot intrvention
study. Physither Theory Pract 2014;30:69-78.
Blohm D. Effectiveness of aquatic interventions
for children with cerebral palsy: systematic
review of current literature. J Aquatic Phys Ther
2011;19:19-29.

Sutthibuta U. Systematic review of aquatic
exercise programming for children and adoles-
cents with cerebral palsy. International Journal
of Child Devlelopment and Mental Health
2014;2:49-66.

Dimitrijevi¢ L, Aleksandrovi¢ M, Madi¢ D, Okici¢
T, Radovanovi¢ D, Daly D. Effect of aquatic
intervention on the gross motor function and
aquatic skills in children with cerebral palsy. J
Hum Kinet 2012;32:167-74.

Retarekar R, Fragala-Pinkham MA, Townsend
EL. Effects of aquatic aerobic exercise for a
child with cerebral palsy: Single-subject design.
Pediatr Phys Ther 2009;21:336-44.
Fragala-Pinkham M, Haley SM, O’Neil ME. Group
aquatic aerobic exercise for children with
disabilities. Dev Med Child Neurol 2008;50:822-7.
Fragala-Pinkham MA, Dumas HM, Barlow CA,
Pasternak A. An aquatic physical therapy
program at a pediatric rehabilitation hospital:
A case series. Pediatr Phys Ther 2009;21:68-78.
Thorpe D, Reilly M, Case L. The effects of an
aquatic resistive exercise program on ambulatory
children with cerebral palsy. J Aquat Phys Ther
2005;13:21-35.

Peganoff S. The use of aquatics with cerebral
palsied adolescents. Am Occup Ther Pediatr
1984;38:469-73.



192

blo.

bc.

o&.

obD.

sssuMANSIDFANS U oc) aUUR b Us:9Idouiunou-0nungu w&so

O’Connor J, Vrongistinos K, Jara M, Jung T.
Effects of aquatic exercise on balance in children
with cerebral palsy (dissertation). Northridge:
California State University; 2012.

Bumin G, Uyanik M, Yilmaz I, Kayihan H, Topcu M,
Topcu M, et al. Hydrotherapy for Rett syndrome.
J Rehabil Med 2003;35:44-5.

Palisona R, Rosenbaum P, Bartlett D, Livingston
M. Expaned and revise gross motor function
classification system. Can child center for
childhood disability research, Mcmaster
University. 2007.

Bartlett D, Birmingham T. Validity and reliability
of a pediatric reach test. Pediatr Phys Ther
2003;15:84-92.

International Halliwick Association Education and
Research Commitee 2010. The Halliwick concept
2010 [Internet]. 2010 [Cited 2017 January 26].
Available from: https://halliwick.files.wordpress.
com/2011/11/halliwick-concept-2010.pdf.
Mackinnon K. An evaluation of the benefits of
Halliwick swimming on a child with mild spastic
diplegia. APCPJ 1997;30-9.

Kim Y, Lee BH.Clinical usefulness of child-
centered task-oriented training on balance
ability in cerebral palsy. J Phys Ther Sci 2013;
25:947-51.

©el.

.

L.

Mno.

mae.

El-Shamy SM, Abd El Kafy EM. Effect of balance
training on postural balance control and risk
of fall in children with diplegic cerebral palsy.
Disabil Rehabil 2014;36:1176-83.

15500A ANUY, afaen eunanen, wasal U9aassay,
T 353150, NaveamIHngniusienaNna
Iuﬂumzmﬁaulmﬂuauﬁﬂauaaﬂmi. MTETVALA
NTUINERAZNIBNNUITR bedmbloloco-co.
Roth AE, Miller MG, Ricard M, Ritenour D, Chapman
BL. Comparisons of static and dynamic balance
following training in aquatic and land environ-
ments. J Sport Rehabil 2006;15:299-311.

Vivas J, Arias P, Cudeiro J. Aquatic therapy versus
conventional land-based therapy for Parkinson's
disease: an open-label pilot study. Arch Phys
Med Rehabil 2011;92:1202-10.

Katz-Leurer M, Rotem H, Keren O, Meyer S.
The effects of a "home-based' task-oriented
exercise programme on motor and balance
performance in children with spastic cerebral
palsy and severe traumatic brain injury. Clin
Rehabil 2009;23:714-24.



Thammasat Medical Journal, Vol. 17 No. 2, April-June 2017

193

\

Abstract

Effect of hydrotherapy on balance of children with cerebral palsy
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Introduction:

Method:

Result:

Discussion

and Conclusion:

Hydrotherapy is used as a treatment for children with cerebral palsy. However, evidence on
the effectiveness of hydrotherapy for balance control in children with cerebral palsy is limited.
Objective was to investigate hydrotherapy effects on balance in children with cerebral palsy.
Twenty-seven participants were children with cerebral palsy and assigned randomly into two
groups: fourteen patients in the hydrotherapy groups and thirteen patients in the control
groups. All participants received a physical therapy program. Moreover, participants in the
hydrotherapy groups received Halliwick concept and the control groups received conventional
physical therapy. All participants underwent individual session for 30 minutes/session, twice
a week for 8 weeks. The participants were assessed 2 times: before and after 8 weeks. The
tests included pediatric balance scale and pediatric reach test.

The pediatric balance scores for both groups were statistically significant increased after training
(p < 0.05) and comparing between group, there was statistically significant different between
group after training (p = 0.031). The pediatric reach test in right side reaching in sitting and
standing posture for both groups were statistically significant increased after training (p < 0.05).
In addition, only the hydrotherapy groups, the pediatric reach test in forward reaching
and left side reaching in sitting and standing posture were significantly greater than that at
pre-training (p < 0.05). For comparing between groups, there was statistically significant
difference in pediatric reach test in forward reaching and left side reaching in sitting posture
and left side reaching in standing posture at post-training (p < 0.05).

Hydrotherapy could be increase pediatric balance scale and pediatric reach test in forward
and sideward direction. Therefore, hydrotherapy may be an additional treatment for children

with cerebral palsy that have a balance problem.

Key words: Children with cerebral palsy, Hydrotherapy, Balance control, Halliwick concept




