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1. 312 €M

RHEL o7k AR FAZTE FZH 0T AFREIE olF B3 gpgo)w 3
% tE7t 42719 b E dHE fASE w4 °E vErt 5E doE X
Al7]1E= A& o]a HEEAQl F&boltk(Perry, 1992). S1zFo| Al ®EE Q1A A}
517 a2elal H7), AEaprlel 2 H3t sl TS A 7 U] wel
&% o] 93k A %7F Pk (Ulrich et al., 2001). ZARFL Wy, = A7to]
M2 AAAA ADE FAEE B AE wthEgl $5S FEee AE3 AEI)
=99 oS Aow &1, ¥rrdor EWHI fEY 2§ S dYgLw
A A AR o] e el Ay 2AgS o7 3t (Wilson & Seitz, 1987).

| = e 2
olzo] WasluA HYPrA JIe AP 4P Al FrH dEal
t}(Adolph et al., 2003). ¥Hdlt o}F2 9~157€¥ Alolo] AHS HYS A|&F31
(Kubo & Ulrich, 2006), 13 22 Feje] FFA1 B3y iz 44614 74
7} ook YEldth(Williams et al., 1983). ¥HAdmpn]o}lEsd =2 U2 ddto] XA
Hof, A+ HE7F 83 BEse Feke] Aol vk v AAAR] FAQJoR
A74sE 7154 Alske ARt (Dutfy 5, 1996). FollE 7H otsE9 AHS T

d

el vl 50% Folv, T FFAAALY EFoR Qe HHLE xdo] wol =
= o], 72 WItE doA AARAS ofHA Tt olgt T W= L5249
A W BAAAAR F ANFE, FEedH A Abole] By, Adnkdge] 24
B7F EFEe 8 wbg ?jlg?dv}(Perry, 1992). o]} o] ¥/Aduin] ofF
A ot Bk AA s Ax o] woba oux] 257t FFAE T (Bandini et
al., 1991), o]&9 @2 F%9 ﬁiﬂ%iﬂr P A HAZAZA D AATA
= oF7IsHA dh.

53 obse dnk ofsel nls] 12~1874€ HAE 59 Ko xdg W
olr, Ao ¥ sl o} th TFT ] oF 80%elA B EAlE 7HA A 9l
tH(Kubo & Ulrich, 2006). 53] <59 11443k, =gt QI o] ¢k, A4,
1% 89 A9 ¥ #A¥E o T A SAS B HhAl iy
of F-AA el JgS v Hrt(Donoghue et al., 1970).

TE HAase 58 (sway) &2 A A 7IAHE delA AA T8 F4S
Ash= sH O ZA, AAFA 9 e 7]2A QD a0tk g7t AAs 43S

Atz Yl Ao FHFAHE HAwe] E5HoRE X]X] 71/ H el {35k
o} 3t} (Nichols et al.,, 1995). HArlnjole e % Z
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Fok (Woolllacott et al.,, 1986).
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52 S#us Xg: 0|21 AMH19E HM1=)

Wa, AE A ABPA W BBl ARE wn JE GEFFE obEU
A~11A) 16W3 A&, B715e 43 Qe
o sk

et obEs} BEEFE ol Y FS BE BTv R E
220 m& BYHOE nYo| A5 obF, ATASL WEAY ANF of
oFF, MgE B AT B3 W owpgel od $ue Al §F 9
Fol Folstieh. Aol EA YA, Aztel EA A& obF, HA 2 g0y
A Aol sl ok A9 4.

i)

X
g
flo o2 o
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Mool T
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<
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AN
_u_,

<! Zpe] Azl EAL <F 1> 2k AT o) 2

ols 20WF EA 8% (14.3%), A1AF 1294 (21.4%) 01, Th255 ols2 169H %
G2 79 (12.5%), A 9 (16.1%) 13, LWt o}y FAk 9 (16.1%), <Ak 11
8 (19.6%) o1tk A7 thdAte] Fat Oﬂeﬂ—"— HAduin] obF 7.984, EF T o)
& 6.75M, dut obm 7.95M %2 Fuk 1 Aol vk Wt A WA whH] obE
115.25cm, Y=5F7 oF% 90.36cm, €5t oFF 119.50cm o]t} AlFS ¥HAdv}
H] o}% 23.37kg, TFE53 - ol% 15.35ke, YRt obs 26.28kgo] T}

<HE 1 AT AR YA Y (N=56)
] g ui] [ S 2 Y Hlo}l
(n=20) (n=16) (n=20) F/x? p
M(SD) M(SD) M(SD)
4 (/o) 8/12 7/9 9/11 947 .109
o] (A 7.95(2.25) 6.75(1.77) 7.95(2.35) 1.752 .183
7] (cm) 115.35(15.05) 90.63(26.54) 119.50(20.346) 9.764 .000

= A (kg 23.37(8.26) 15.35(6.25) 26.28(11.10) 6.961 .002




A4 dFsdel ot »xrE FHs7] fsiA ¢ A7) HAFHOne Leg
Standing Test: OLST), &8 #HAF Romberg’s Test: RT), AFZE &8 1 #HA}
(Sharpened Romberg’s Test: SRT)E 2 A3t}

(1) 3¢ A7) AAHOne Leg Standing Test: OLST)

oww A el GARe] A Ao a}
ol g% TR alo] HUHow @

s A7) HAake obwol de Hgx

o e A PRE oY S

el = A QA g % < A8 sAE 5ol S8l= Eolv &9

=4 ‘:]'F/]«] wol& E‘lm sk o] W te] ZlthA] ok dElE 2 HE Y Sem
7123} tH(Shinkai & Aoyag1 2000)

| ol god AAS WAL, 60%7}
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(2) 12 AAHRomberg’s Test: RT)

W AAE obsol 7 Es 2olil GES AAAHA Fel ol A F HA
s 2] b S fIEte] HFHEA 32 AEHIE Tk 3ol fIA|sE &, ofF el A
FAolA] a1 AN E FASES AAE WY F ZAAR ARE SHsT =
S = A w2 42 A (Eyes open/closed) BF F43IR o1, olFo] &7
OJAY r& =AY 60%F HOoW ZAAE HWRHT Al W AdE] TP 2 7]
=g 7IFstlen, 3 wAe F mA F W B 602E dow Al WA= Al@st
A oSkt

(3) A== W2 ZAA(Sharpened Romberg’s Test: SRT)

AFZE 280 HAAFE A48 (dominant  foot)©]  B]$-A1'% (non—dominant

foot) Fell fAekA sto] A= e drieto] ©A ME kRS BRS AA
AFARHA A & ofF oA FH oA A AME FASEE AAE U &
ZAAR NS SA5EHY. w2 & dHS 5 2 JH (Eyes open/closed)
D5 ZAs9 0, ofso] oAU T2 ALY 60%E dod 2AAE WAL
Al A AEske 7H 2 715 7ISEGaL A AAleh T oA 2R ot 603%
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gow A WA= Adskx 4t B AAETY AFE+= ICC=.99 ot
(Franchignoni et al., 1998).

2) 4 9

olr

=]
=

AT E §4 d@edHe SAHs7l 9k TlsA Z Wy AL
(Functional Reach Test. FRT) & AAI3t3itt. 7|52 2 W7 HAAbs 44 g5
ARl FA4 T e AAMNEES Frkete HAFR A T4 AAx
S Frksh] Y& AFEE ) x21 tk(Duncan et al., 1990).

4 WS A AAA ABE 90° =5t FHYsA gdor W= Flo]
AAL] Al AA FeaTe EoRNE HUYE skow WS we A WA F

741 9] Al A zolE HAste WRHloE W dAF ¥ ST F
5 Badks e, 24 54 Atole 2 YEZF WAE] flste] T
1@@‘% FHstA At (Duncan et al,. 1990). A<leAe] H7AzE A=
=0.92, AAF-AAAF AFE ICC=0.92 °]t}(Duncan et al., 1990).
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3) By 9

o2 obEl B FPol e Al B Ao AnE FH5H] ¢
A 7] (GAITRIte) (CIR system Inc, USA, 2008) & ©]&3lo] A4 H
8 899 ¥4 ®ny 89S 43Ut (McDonugh et al., 2001). ®H3 #4]7]
(GAITRite)= 4d°] 5 m, % 61 cm, %°] 0.6 cm?l AAA ®wIPFoz A7 1
cm® 16,12870¢ AAM7F 1.27 cmvutdt R3S we} FA o7 Hjd o] A4,
A Wge] st ARE st SHE AE, 337 Ao g YR
GAITRite GOLD, Version 3.2b(CIR system Inc, USA, 2007) AZEo]Z A
g5 st S92 otsS HAW AW 5 m A delA MUEF 3 o, @A
o] FEAZ 9l 7 ok BEyLKER Hold RYFow el 5 m F9
AN WA Sl ohEe AN ARG @aA s, A A WA B 5 o
oA ¥ AERE 6] nael APAA JFL nAA e w9 Ul

BE Qo] 8/ AxsH st S4H RIYHT (velocity), w4 F(cadence) &
o] AN7HA BRYEA Y HZE(step length), & XA (stride length), Eﬂ(step

°f ¥4 BRSPS AHAFEI} @ 24s oo 4Hs A EE e
78] o)

U g3 A5 ICO) = .96 olifolH, Folgt A& o] g3t HYEA
95)4 it e &2 #4& o]&3 HPEA ol
7}t (McDonugh et al., 2001).
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AT CHARIS HE -
17 ] e 7

O
piLd

1.

%)

o

H] o}F 12.17%, tf

b
0
I
foh

o

ko] 7F AT (p<.001). RT(EO) oA Adwiu] o} 32.15%, T

] /3 wiu]

L

R

Fol7F A A H(p<.001). RT(EC)

S

T

o
pal

9l
ol% 0.56%, Uuk o}% 52.95%% H9

HAdwhd] obF 16.05%, U

[e)

= T

=

o}& 58.65

ol& 20.75%, tt

AT

o] 7}

o

T

ko3
T
L

s

Nlo
oh

(p<.001). SRT(EO)
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ols 50.35%Z F2% o7t AATHP<.001). SRT(EC)oIAM HAdvpd] o}
10.80%, B&5F olF 0.00%, 4yt ok 40.35%% 3% xo]7} At

A Wiy Hafel A HAdwke] ok 1242 cm, Y S5 ofF
& 11.95 cm, ¥U¥F obF 25.23 cm o2 7% zkol7F AU (p<.001). wet

,\
S|
VAN
(@]
(@]
—
N—
N
ojr
k)
i

A .59 79 w2 A 18 0 598 ol Aw, A4 #9 59
AN Dok, M, GEFRE o £o% A 2E 49 FOAT Aol 2
ATH.
E 2 A7 axe HA - S5 2 6D (N=56)

HAwk A BeS3T B Aol C

(n=20) (n=16) (n=20) P b ANEAA

M(SD) M(SD) M(SD)
kA 7]
A A} (sec) 12.17(19.70) 0.63(1.11) 45.54(17.05) 41.504 .000 C>A>B

RT(EO) (sec) 32.15(25.45) 0.56(1.99) 58.65(6.03) 60.865 .000 C>A>B
RT(EC) (sec) 20.75(25.85) 0.56(2.25) 52.95(13.50) 41.484 .000 C>A>B
SRT(EO) (sec) 16.05(26.10) 0.50(2.00) 50.35(14.15) 37.804 .000 C>A>B
SRT(EC) (sec) 10.80(21.13) 0.00(0.00) 40.35(21.75) 24.576 .000 C>AC>B
i s

W] 7A}em) 12.42(5.86)  11.95(3.45) 25.23(6.43) 35.243 .000 C>AC>B

RT: #¥ 2 FAH(Romberg test), SRT: AFZEE FW 1 FAF(Sharpened Romberg test),
EO: == AH (Eye Open), EC: ¥ 7+& AH (Eve Close)

2. AT YRS AlZHY E3H Big Hjw

AT hdAre] wE B AZHA W] Zpol= <K 3>9 Ak SelA o
Auld] olE 67.42cm/s, 537 olE 85.81cm/s, YW o 103.23cm/s®E
o3k 2ol 7F AATH(P<.001). E& S0 A W AInbE] o} 108.60step/min, THs-
T ol%E 154.78step/min, YHF o}% 131.56 \step/minl. % 23t zo|7}
TH(p<.001). webA] AJHA B3 Hys Aoy, HAwe], s obF
o8 A 1w 7Y FAE Aol A

A 32 o 2o



E B AT AR AIZHE B W4 HD (N=56)

] dwkd] A +oFT B drtols C

(HZZO) (1’1 16) (n=20) F D /\]'——;“7:[4;@

M(SD) M(SD) M(SD)
%5 (cm/s) 67.42(25.76) 85.81(15.99) 103.23(25.89) 11.648 .000 C>B>A
=
T . 108.60(24.67) 154.78(30.12) 131.56(18.16) 16.040 .000 C>B>A
(steps/mim)

N P

3. AT YRS S48 &

(EL

ogApe] M RO AJZFA W] Afol= <E 4>8F Arh A% {717
FollA HAw] obs 33.04%, thE S ots 39.12%, YWk ofF 38.31 2%
Ft Zol7t AATH(p<.001). 2LEE FZH7] Hl&odA HAwkn] olbF 32.67%,
S3 T ols 38.85%, UHk o} 38.32%% 23k Ao)7t AU (p<.001).

2 Q1Z}7] H]&olA HAvla] ol 66.94 %, D}% S5 obF 60.89 %, Ant 0}5
61.70 2= F2g A7k AATH(p<.001). JZ7] vl el HAwke] obF
67.33%, W SF otE 61.16%, «Unt 0}% 61.69 %= s o]zt QT
(p<.001). 9% A 7] A H/duty] 32.89%, the SF oFF 39.37%, 4
HE ok 38.39%FE froldt Afol7b UATH(pL.001). LEF i A X 7]of|A] A
nhe] olE 32.84 %, U S5 olF 38.69%, AW olF 38.26 %% 23 A}
7 AT (p<.001). 9F oFalA] A A 7]A HAnpE] obF 33.31%, U TFL
22.86 %, AWt o5 23.21 2= frolst ZFol7F UATH(p<.001). 9% B FA 4]
vhH] o}% 36.72cm, T 537 obF 33.85cm, YW o}F 47.34cmz 9% 2t
o|7F AART (p<.001). 2EFH HZFZA Hduty] ofF 36.08cm, T F5 obs
33.61cm, 4N¥F obs 47.53cm=z 28 ZFo]7F UATH(PL.001). ¥F RaHA] H| &
ol wHAuln] obs 0.64cm/LL, T TFT ot 0.75cm/LL, LR ol
0.80cm/LLZ #93t 2Fo]7F AJ T (p<.001). 2EF KX H]& A Hduln] of
% 0.63cm/LL, 2 =3 ol% 0.74cm/LL, 4HF ol% 0.81cm/LLE 23t A}
o7} AT (p<.001). 9% SR Ao|A ¥gdwin] otF 73.41cm, T TFT °obF
67.91cm, 49t o} 95.08cm®E 23k zpo]7 YATH(p<.001). 222 FH 7o
A ¥ Adee] olE 72.97cm, ThE 33 olEx 67.43cm, UWF oFF 95.14cm=E &
oJgk zo] 7 AU (p<.001). A% HIboA ¥HAwpY] obF 11.42cm, ThE S5
ol 11.04cm, A¥F otF 8.50cm= F2lgt zkol7F AATH(p<.001). 8% Kt



58 S4u%

Mg: o2 AM(H19H M=)

oA HAuln] ol% 11.49cm, THEF7 °oF% 10.92cm, AHF o}% 8.75cm=
o)5t zpo] 7 AU (p<.001). wetA] FIHE B HEE= Al a5 3o F93 2
o7} 1At
<E 4 AL CHAXS S2tE 23 a4 HlW (N=56)
WAwE] A TeFEEE B YulelE C
(n=20) (n=16) (n=20) P b AEAA
M(SD) M(SD) M(SD)

2171 L(%) 33.04(5.64) 39.12(4.27) 38.31(2.67) 10.779 .000 B,C>A
2171 R(%) 32.67(5.95) 38.85(4.28) 38.32(2.41) 11.213 .000 B,C>A
7+7] L(%) 66.94(5.64) 60.89(4.26) 61.70(2.67) 10.685 .000 A>B,C
77 R(%) 67.33(5.97) 61.16(4.28) 61.69(2.41) 11.118 .000 A>B,C
sk
A7) L(%) 32.89(6.08) 39.37(5.26) 38.39(2.56) 9.824 .000 B,C>A
IRy
447 R (%) 32.84(5.55) 38.69(4.26) 38.26(2.56) 10.945 .000 B,C>A
st 33.31(10.31) 23.68(6.50) 23.44(4.08) 10.929 .000 A>B,C
A A 7] L(%) : : : : . . . . :
&3k 32.57(10.63) 22.86(6.88) 23.21(4.24) 9.643 000 A>B,C
2471 R(%) . ) . . . . . . ,
HZ] (cm) 36.72(10.01) 33.85(6.07) 47.34(11.56) 10.029 .000 C>AB
H32ZR(cm) 36.08(9.45) 33.61(6.67) 47.53(10.94) 11.870 .000 C>AB

=] H [e)
/A & 0.64(0.11) 0.75(0.10) 0.80(0.11) 11.748 .000 B,C>A
L(cm/LL)

= H (e}
/ekA & 0.63(0.12)  0.74(0.11)  0.81(0.10) 11.656 .000 B,C>A
R(cm/LL)
R Lem) 73.41(18.92) 67.91(12.71) 95.08(22.05) 11.119 .000 C>AB
g5 3 R(cm) 72.97(18.69) 67.43(12.14) 95.14(22.44) 11.608 .000 C>AB
H7ZF L(cm) 11.42(4.82) 11.04(2.80) 8.50(1.89) 4.159 021 A B>C
H7ZF R(cm) 11.49(4.68) 10.92(2.66) 8.75(2.06) 3.597 .034 A B>C

L: 9% (left), R: 2% (right)
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T Ayl AdAFATH(Zainov & McCoy, 2008)
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AsPAtel dupr dxjskth(Wallard et al.,, 2014). HAvld] o}E L ARl olixo
vl 3] vt Aol -gja, kAol HolX (Bax et al., 2005), H33t %57l

:gl 7k 3 Q7] wiEolth(Wondra et al., 2007) Tk 57 obsEol B
T =8a S BEo] yEhdtia Budt A AdTtel Ak (Galli et al,

2008), 50 ofstel #A9] I} & é—% HAsH] fle RS ErF ey gx

Adol7t grotAal Bibs A fA 8t M-S Rty B gk APAT A

9} X3t} (Smith & Ulrich, 2008). <

HE F7HA we Wl F RE G wgd 37&9— 1:4

o), o] §, &rFo] FFAsa, WJOl 37 L}EM

r}mr
2
S

HE & HAFS 0}5—4 %‘@? I AAZE Th ARk ol HlE B

Zka Qe HAvH] ofF 3y 53 o (Agiovlasitis et al., 2009) 2k
sto] wWEA PGS FASH7] AEA w7 FATIAA 27 dAT) Al EE E
g QIAIAZIA] FEetal Fhrke] A Al7EskY] wiite] W%, & HAgo] Unb ol
ED} A & Aor A, # BREY & RS =9 By Sxe We &

ol FFE vHS Bolth

HIboM = 9% H7boA HAduld] olF 11.42cm, H5% oFF 11.04cm,
At olF 8.50cm®E 3 Aol7F 9% (p<.001), LEZE HItolA Jvlu] of
% 11.49cm, 4537 oF% 10.92cm, Y4k olF 8.756cmE F93 AFol7F U
H(p<.001). °o]& HUTF ool F& ZIAMA QbAdo]l "HolA H 7|A
WS 7R 3] wE o *ﬁﬂﬂﬁ‘r(Aglonasms et al., 2009).
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<Abstract>

The purpose of this study was to compare the balance and gait of cerebral
palsy, Down syndrome children and typically developing children. The subjects were
20 children with cerebral palsy, 16 children with down syndrome, 20 children with
typically developing, 56 children participated in studies. One Leg Test, Romberg’s
test(eye open/eye close), Sharpened Romberg’s test(eye open/eye close), Functional
reaching test, and GAIRTRite were used for this study in order to measure
children’s balance ability and gait ability. One leg standing, Romberg’s test,
sharpened Romberg’s test of static balance showed significant differences among
three groups(p<.05). functional reaching test of dynamic balance showed significant
differences among three groups(p<.05). Velocity, cadence of temporal gait
parameters and step length, stride length, step width of spatial gait parameters
showed significant differences among three groups(p<.05). The results showed that
there were a significant difference in balance and gait among the three groups, and
higher balance and gait function in order of typically developing children, cerebral

palsy, Down syndrome children.

Key Words : Cerebral Palsy, Down syndrome, Balance, Gait
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