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I A&

AR s ] oISt A4 g
o2 vp} He e 7 AeY 61~80%
7b A5 opAlell #EHol UEhdrh(Sackley &
Bagulty, 1993). o|&gh AFAA|e] HhYA <&
AHE BT O R Qlsje] 7|7 whHlE & AR HL
T AS59E AHgsH Hof nh|d $59] 2ol A
2 oslEE 3ol IPHCampbell, Ashburn,
Pickering, & Burnett, 2001). B4 <& <ks}
T 153 $50] 4358 149 U0R o el
AAR ] ot (Nyberg &
Gustafson, 1995). 5L vlnp]| S wh|S
o & =AM @A Aold ofaf HgALl Al
A% E (alignment) 2] 237} UelJa(Nyberg &
Gustafson, 1995), o9} 22 M2 7F549 A
St B20¢ ISR HEEA BeY sjEc]
UEPdTHGranat, Maxwell, Ferguson, Lees, &
Barbenel, 1996). H|&&24Q] K& npH|S 259
A 229 717te] ZAojRlef wie} #17e] vt
1, ole AgxA] Mol FEol HA SAE
| o= Zol(dEwt g,
2002: Brock, Haase, Rothacher, & Cotton,
2011; Fridén & Lieber, 2003).

YW A5 HesiHy} 224 48S o
7] glalel e 7158 71 A5, Rood,
Kabat(PNF), Bobath, Brunstromm 2} Carr
& Shepherdel] oJg SF8k5 dellA Exg A7t
A9 AlZAAREE  AIHE] AMER o

(Chan, Chan, & Au, 2006: Paci, 2003). H<

AFge

o= 7P S o &3 BN AgZR s 5o %)
thket WSe] 353 9Itk(Cikajlo, Rudolf,
Goljar, Burger, & Matjacic, 2012; Kesar et
al., 2010; Mackay-Lyons, 2012; Schmid et
al., 2012). gk ¥HH v Hep] Aofele] 29
Fste} 23 1S W8] YA e ohdst 287t
o} Sz ado] A7 1 glrt. olglet AtelM e
HXI7|FE o] &3 9IoE Edlo]d, 554 717, &
HE 52 T2 ARSI, BT AR &
ol 283 F 259 s FINHHARA, A
4, 2005; Gergory, 2004: Sharp & Brouwer,
1997; Thielman, Dean, & Gentile, 2004).
Ak 2E8F0 2 Qe S7HE 28-S iz o
AN Agdrhs AL W] gt A4t
A3L(Hopp, 1993), HrpH| $A59] 288l &
gt ATAT FEEFe FRA tisiA] =ae] o]
F 9155 #4819 th(Ada, Dorsch, & Canning,
2006). 3= vH]7E Sl Hrpe) St A 51
A9 B felr e Fokd 2EEo] ofd HAAR]
A50o] e A ZEago] e

webd 5% (aquatic exercise)& 22| A3}
Hom(E50)M 7], AY 027, T%E7] §)
& TS 7FeA deEA AN Z2AAY 7%
g =25 THDean, Richards, & Malouin,
2000). =o| AlAlel| FHEH o] Al7gel 242 7871
E A=ste] A7 of Ao diel] #-3etoRA HE
HI SRS A 342 AAE v Yck(Eliasson,
Bonnier, & Krumlinde -Sundholm, 2003).
e 7P 2 e B 54
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5917} 32} 2 AofolsEolAl |A A48 4 itk
£ AoltHLennon, 2001; Wilder & Brennan,
1993). &g, FUF 9] 749 s BAoh= A
34 s 2(turbulent) 0& 283} ZA 7Y 9 #
Y& R Sl T/ Hausigltt

WG Abgel] AA| 2FAA ] EFEoR 3 &
5 3245 WY ot Z2EAL WIS
A oo tigk Ade Haud ul it

b FESIARE el 2EAA 2AE S
2 U5y F5AEE 2203 W Aoy
. ]

ROM %

Table 1. Physical characteristics of subjects

B2 ek W3 o AA] WA & ukoA] AfH|~E
9l 8AI~ 184 i, o] 20%& AAeHoH,

Y F BARG 108, FFEeAgw
10%Mo2 FAuH (random assignment) 3F%
ok AAA Q1A A2, 7H2E 59 Aol = <l Hal
TereAg 2O FHd oHS 4

N717) Al otk 22 4F71% 8l td of

1) ehiZ ), el mE e $54 7}
Fu9e £29d Agol e A
2) w2 wEAe] S5A Ao weleEy,

3) H=TA] (unilateral neglect)7} A9 $le 2
) AR AAE ol & 4 e A

Tz 3 9] Ayl 9= T AT 9,

= 47 dIAE AFe] Sld) dgHez |

LI A wi WY

R Ll B R I A B 75
T2 ks dEEd F99 Pl 719

Group em  Age(yrs) Height(cm) Weight(kg) Fat(%) HRrest(beats/min)
C-G (n=10) 14.2+5.97 137.8+1.92 38.8+7.1 25.2£2.5 78.846.9
AR-E-G (n=10) 15.2+8.17 142.2+1.92 36.3+3.6 23.9+2.9 73.0£9.5

MeantStand deviation. C-G; control group, A - R - E - G. aquatic rehabilitation exercise group.
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4 2d, 2244, 9 3) ROM &8 & =M &8
SAU-7HEEAQ, 9B oldE A B 7o 3219 TAH|E A ATk Al AEIMAC
sHE AU SYSTEMB.0(Mac System 5.0, Plus, Korea)&
g SRS ojgaian 3099 aAle ke EdsE 9 o
P& Alslgnt. Aoz g 71@ =272 A ¥

g gy 98 9 S T (sye], 4%)
g2, driel T4 a8 gy 1 o2 FAEY. Axjste] A 7102 o] 2 A
2}

o —L'O

8 A% SLR test, Angel Stress test,  zge sj9o|c) SaAe] mokS wal A 3 o
Lachmans test, McMurray testE €8 2% w s28ld) oslad 71270](X), =0)(Y), thzid
e AR (ROM) Y] Al 8913} 559 Zo](7)2 AAVGR=E] 71 2 V9| o] =842

2 ]

fr- 72 etk (HE 2, 2004). o] BAF Aol S o 2 OTOD:]W\7]_I/15&% vol =
I YheE sl Eat QlAe] S Saal]

2) MH=H N SaAle] Hzor Zxng ol 71
e B3 AL v de £ A8 S o 28 2 A8 HslS A9 ¢ YK Figure 2).
glol A AASH S skt A% A5 STDK- HEZ2A (ankle joint)©] ROM(Range of motion)
AD(shintokyo denshikizai Co) S/sl%e™, A & $5-&5 9 (passive range of motion) %} %

=W (active range of motion)ES &4
Bio Space, Korea) & AH&8l] AXA, AA| 127 4 gled], 2 AP E AAAY £% o]
o A5, AAWF(body fat), HEZAF(BMI: Sap Axg AAe 2o g & =

body mass index) < =435t} =W o2 243590,

£ 2247](body composition analyzer inbody720,

[e]
e

Figure 1. $525Hg ¥ HSE ROM Figure 2. $32SN + 334 524
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HEFRH ] ROM(Range of motion) 713
T =5 S0 THAA 24 = 4
Tsuds S4 $ o FHAA A

s 34 & gy 4EE St
(A3 & ZE$, 2014). FH WE 23 &

W obge] ROMSH

<244 ¢l uA e 9% 111

50%=°|tH(Helen & 1slop, 2008)
3. 252578 121
B o] 2

Y Z2 W (PAER; Personalized Aquatic
Exercise Rehabilitation)l Wt WS A
L3l (olg A, 2017). o] ZEaNL JTH 2

A R, $EASE F 282 1519 402 &
$2 AT B £5 Zrad A8 4=

Table 2. The Personalized Aquatic Exercise Rehabilitation program

Personalized Aquatic Exercise Rehabilitation

29.8C-32.1T

Stage

Object Body position

Movement

supine
Decrease construct prone
Normal Posture Control

standing

swaying body rotation control

trunk hyper extension(assist)
longitudinal Axis lateral rotation(assist)
Hold of standing position

supine
prone

Neuromuscular
Facilitation

Increase Muscle Strength standing

Isotonic/Isometric exercise:

Open chain (Upper & Lower extremity)
- Adduction/Abduction

- Flexion/extension(hip, knee. ankle)
Close chain (Upper & Lower extremity)
- Adduction with external Rotation

- Abduction with internal Rotation

- Bilateral close chain (upper & lower extremity)
- Adduction/Abduction

- flexion/extension(hip, knee. ankle)
Standing up and sitting down
Throwing ball

Strengthening &
endurance
Pre weight bearing

standing

Standing weight shift
* One leg up

* Straight leg kick

* Slow cycling

* Kick
* Slow walking




112 olgx

= 1~45F3l e poor-THAlE AdstH, 5~8F
AlE poordAl, 9~12F9E poor+HAZ 4
Alstitt, ARl HHH ofso] nlE P =
g AEE 2Asg. 9AE &5 220

A &S (Table 2)9F 2t}

[kl

4. NEXE|

& d7adE del S ZE Awe dad
EFAAL ‘*‘ﬂi’i TIEEAE AT F A
@ 2h agl3 e AR 83} 7 ?ribﬂo]gl Ht
Afo] 9] A W o g whE o] LA (repeated
two-way ANOVA)< 2A8}S E} ezt Al7]el
FRI e AsAgol fod Ao A U T
Ak 7+ G Aol 5 LA o] st =9 ¢-
(Independent t-test)= AAEHH L, J o
A A7IZE B AfolE A ] Al deEE ¢
A% (Paired t-test) & AABHH, ol AA &
RE EAAE SPSS 20.0% 0|43t a=.059]

411
n}L
e ol

rf

Table 3. Comparison of ankle range of motion within and between groups

FAFEAA frelgo]

Bl £l Ao)7

A= frelgh 2ol 7t giiet. ' ZHpC.

AsHAH

Post™

Variables Groups Pre ¢ p

Non-affected side oG -14.05+2.66  -14.21+2.77 0118 Time .001*
Ankle X Group .034*
dorsiﬂexion(o) A * R * E : G _1421i433 _697i383 _4845 Tlme * Group 001*
affected side Ankle ~ C-G -41.28+3.66  -41.35+2.58  -0.785 gime 82;

i flasam (© roup .
dorsiflexion(®) A R-E-G -39.86:4.39  -35.49:3.70° 4109 Time*Group  .001*
Non-affected side ee 58 .05+2 29 57.85+2 59 -1.837 Time .038"
Ankle plantar Group .043*
ﬂexion(o) A ‘ R ‘ E * G 6215i667 6332i641* _2502 Tlme * Group 005*
affected side Ankle  C°G 50.88+6.52  50.57+6.42  -1.802 gime 82481

S roup .
plantar flexion(*) A R-E-G  56.24¢6.77  57.7346.78" 2426 Time+Group  001°

Values are presented as mean * standard deviation, C-G: control group, A+ R E -G, aquatic rehabilitation exercise
group, ¥*p¢.05: Significany different between pre and post, ”*p(.05: Significant main effect or interaction.
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SAGAME BAACE 9 agl @ Wl HF =W oz FH9(pelvis patterns
THp(.05). At W) k= wulehdg) ¥shs 5 inferior) W3he $5SEAZHA 23k 2o
SEASHDANA gt 2fol7k AAT(pC.01),  7FIA2(p(.05), BAR DN = frefet 2jol7} ¢l
FARDANAE Fejgt Aoz gk, e 1 ok A 2Hp.05), A7) THpC.05), F5AE
(p(.05), AI7] ZH(p(.05), B3ALANE BAA M= BAZCZ Folaiitkp(.05).

2. 2EHH Fo wat V. £
12579 F3E5AY AA F 2244 73
o] Me}5 dolE A7} (Table 4)¢ 2}, & ) e} 4o 234077 Age 2o W)
&% o7l =o](shoulder height) ¥ghe Fo& 2 {F o2 YehyA Fof YL F2o] 53
FALHGAA o Aok AU (p(.05), & = Walstn vt A A4 B wdiAd &F Fy)
ARl E fodd Aol gtk Jd F 7 vehdA 57 58S A3 ogAo] HojduR
(p(.05), A7l TH(p(.05), BaEANE BAA AR Huet 71573 F3o] ofgr}. o] 2]
OZ FoJBTH(p(.05). Fsl= /‘W TEW o} A7k EEsHe 25

Heb Wl 25 o7 ol £ (sacpula EX% YA "th(Bohannon, 1995).
patterns inferior) WSk FEEEAZHTA A2 5ol TV £ LS e 28
frefg Abol7h AU (p(.00), TARDANNE o 3} S5 H8AH 8ol Zx= 1 Itk(Givon,
g 2ol 7} eigleh. Ak H(pC.05), A7 THpC.05),  2009). HAnp] ofeS it AldeiA 28 7
BIALGAANE BARCE ffoth(p(.05). F & %5 FA 23 9 2 PPez A ¢ B

Table 4. Comparison of shoulder height, Scapula patterns inferior and pelvis patterns inferior within and between groups

Variables Groups Pre Post?’ t pb)
shoulder C-G 3.89:0.66  3.75:0.61  -0.132 Time .001*
S Group .002*
G 3.48+0.26  3.35+0.32 1.456 Time 001"
S.P.1(°) Group .001*
AR-E-G  3.30:0.29 1.97+0.77*  5.264 Time * Group 001"
-G 3.52+0.25  3.34+0.32 1.005 Time 001"
P.P.I(°) Group 001*
AR-E-G  3.39:0.32 1.96:0.86*  4.759 Time * Group 001

Values are presented as mean * standard deviation, C-G. control group, A-R - E + G, aquatic rehabilitation exercise

a)*

group, ¥*p(.05: Significany different between pre and post, ”*p(.05: Significant main effect or interaction.
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3 50| ATt 1] L(McBurney, 2003),
e £ro WS 7Rtk sisithMorton,
Brownlee, & McFadyen, 2005). 4% %ZH
A3}, B Fag 255 ASAA HPSe
g gPgo] ok sl (Volakis, Spassis, &
Tokmakidis, 2007), Fo&aMg ZE10] ¥
% ] $EEEE TPIAT stz ‘7]
%, ASE, 9734, 2006). olefet 3AAA £%
o}Eoﬂ 011\1 :'-Eﬂ 7]—§1. -[E-— lﬂtﬂ\fﬂi ol3} 7]

ATE F
= o0

A &5 Y FE AT A TR 33
2ol WS SHeIsih.

o9} o] HWwl Hupy] ofFS AOR 2
B3 EES ALe AdFe @] oFHA L W
THE e, 1991 Mogayzel & Marcus, 2001:

Polkey, Lyall, Moxham, & Leigh, 1999:
Stackhouse, Binder-Macleod, & Lee, 2005:
Williams & Crabbe, 2003)
o] 3= FAe &AM BAHE WEAA)
freol| #ek Aeld] A4 nl&g 4ot
& A7 A3 ddAe] 270 e wEd
TGS AN A B5ud
-14.2144.33° Oﬂ/ﬂ -6.97+3.83°% Z7fst
-39.8 6+4.39°94 - 35.49
HA7E ol |t dnte
22 62.15%6.67°914  63.32
¢k= ok 56.2446.77°
HA 7= 97} 6‘]:}\]-0] 5
TereAg F dEud
&2l Slof /E}X‘”g]
e FHE QA

Adreg o5

N

T
=z 0
oo

32 rlo 4>

on
10°%
T3 et A=L

+6.41°% S7tel% o,
oA 57.73 +6.78°% ¥
olek. b 1277k
o eHgabh ehbea &

5do] 2ol Ao us

I+

w

RN
J&}

Nomr

ot Ei

o

NSAE ol Aoz BEHe 287 71E
He7h 228e AT,

Vg% Mol £4E o 54 Au A4
=712 A48 R 45 7 A5l 1AS %
Ak a4 7109 o] Aot ket g
A2 sele] FYHo2A o|F FAo) o] vhe}
Un 2BAAY 948 S4o wsbl Bt

(Gormley, 2001: Leonard, Hirschfield, &
Forssberg, 1991). o1& 7k 88ld 9Jgt o]&
20 HIAAS HHeg Qe 1f-871E B

g FFANBA RS &5 72 HEO o] HHA
Aoz doju 5 S 77 9t} o] & 3
Aepr] e W obge] A 243 £ 7

L.Q]_)\
L ‘1\_\_

4
T P AT A8 2 A T84 Ha ok

2 AR 12770 958 veeeAds &
3l ek ARk 2-o] o] FojAA] o} WAIsh=
AFHY S TR SHITh 1 43 25 of
7 0] 3.930.69°14 1.69+0.75°% 74
1, 5 o7 ofefzt FH9f A 3.30£0.29°¢]

A L9T0.77°2 #% thAS o7 2 20
ol $299] 49 3.39:0.32°614 19620 86°2
£ 39 FAA A e e

FTreAgs Fol 2EEE ROMe 7)ol &

O

o7 a3} wRARe A3 MRS wAsEr
53179) A2 oAl

A2 g OFESS A 90%01% AN
B F40 SRR A S0, 2
B2 e 34 § 93U YehbE s
2-3% Folof UERI/|E s, g 31 2
W el Awe A&EAE Y. dBFE
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The Effects of Personalized Aquatic Exercise Rehabilitation on Balance
Musculoskelectal and ROM of Children with Brain Lesion

Hye-jin Lee(Wonkwang University, Adjunct Professor)

ABSTRACT

The present study was performed with a view to investigate the effects of personalized aquatic exercise
rehabilitation on the musculoskeletal balance and ROM of children with brain lesion. The subjects of the study were
20 males and females aged 8 to 18 years who were diagnosed with hemiplegia due to brain lesion at Wonkwang
University Hospital and received developmental rehabilitation voucher service in Iksan city. They were randomly
assigned to the experimental group (n=10) to which the aquatic exercise rehabilitation therapy was applied and the
control group (n=10). The experiments were conducted twice a week during the 12-week entire period of intervention.
The intervention discovered that ROM change in the aquatic exercise rehabilitation group increased significantly in
non-affected as well as affected side ankle dorsiflexion (p<.05). Moreover, there was a significant difference in
non-affected and affected plantarflexion (p<.05). As for musculoskeletal changes, significant differences were shown
in both shoulder height, scapula patterns inferior, and pelvis patterns inferior (p<.05). Since the personalized aquatic
exercise rehabilitation therapy turned out to be useful as an effective means of intervention for children with brain

lesion, it is required to develop continuously the aquatic exercise programs for patients with brain lesion.

Key words: Aquatic Exercise Rehabilitation, Musculoskeletal, Balance, ROM(Range of motion), Brain lesion
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