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<Abstract>
Purpose : The goal of this study was to identify the effects of treadmill walking traiing (TW) and ergometer
bicycle training (EB) on gait and balance in stroke patients.
Methods : The subjects consisted of 42 stroke paticnts. They were randomly divided to two groups: TW(n=20)
and EB(n=22). Each group trained along with the conventional physical therapy, three times a week for six
weeks. The ability of gait was assessed by the 10m walk test and Timed Up and Go test(TUG). The ability of
balance was assessed by Berg Balance Scale(BBS) and Balance Performance Monitor(BPM).

Results : There was no significant difference between the 10m walking test and TUG groups, but there was a
statistical difference between before and afler the training for all groups. The result of BBS that assessed
balance showed a significant reduction between before and after the training for all groups, but there was no
difference between the two groups. While the two groups showed ne difference in the BPM assessment, only
the EB showed a significant improvement of before and after the training in each group. '
Cenclusion : The outcomes suggest that stroke patients can improve their gait and balance performance through
the TW and EB trainings. Although dynamic mean balance showed significance from EB, no significant
difference was found between two groups. Even though it cannot be determined through this study which
training group is more effective among the above mentioned two, it could be suggested that each training is
effective to gait ability and the ability of balance of stroke patients.
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HEH dge o FAAY Y FFo) 4
7t dAlEte dojubn HANIEsE H& A7
Ageiui RS} 0178, 2001). HEFE F7IT
g 7HALE A% F 3hveld, JeAE 44
AE5ELS 22T ¥EF 8= g3,
AZP3, Aol 2 530N E e 18 A
& dAAEe 38 "o FEE(FY), Ad 2=
7], QA dolxhe] 8 FHo| AgHE WA
"ok ® HEF0E QA% "ol Bzl 3A olgk
(flaccidity), 733|(spasticity) R PHISZe] 2z}t 7%
AR A% B3 5 Al 5YFA 44
YL olgA = FE 890] He Aoz &
27 UCHFronteras} Silver, 2002). HEF Al
A ERAQ 2¥ dEe =@ B gFv)e) 2IsE
%, vlulE 243 velelE 27k BE A (stride
length)€] Ao, vlEIZe] Ze A7V AR
1 #F27) o2 Jeldti(Mauritz, 2002). 284}
B A Ao A o] 7 T84 He Y
27 Hrlx §A9 AEA] BHPE 1 A BFo
2 A3 5 ol 8xdM 13 FeAe
23 A o]THMichal 5, 2006).

AEH H3(walking)S 9% FF A 3
U= 71EAe B3l &F(locomotion rhythm)2 A¥
Adéhe SEolth(Forssberg, 1985). A 30dzke] 4
& Hil(locomotion)e] 7]Zr} He 7B &
4 LAY A AAA 2de] olsE FUM
Ak ol# d7Ee] Ae old U A4
o H4e] 8% Y ol FFK/F LA (central
patiern generator: CPG)E AX 85K Grillner, 1973).
CPGE Arle] B4 27a Z3¢] wdl(reciprocal)
Heig gAssked 7H2 A tHRossignol, 2000;
Mackay, 2002). B3] &% (locomotion rhythm)2 A
Aite 58 HEF Fxl9 27 £ A F
& A olct ¢#AQ] tle)f-F(cyclical leg exercise)

# A XA 3l FA(task-oriented locomotor
interventionyx= RHA ] +E8H A w5
gl s, 78, 98 aoF 233 Jd #
Zolo] @73 ZE(antagonishe] HTPFH &
& AL 7 AolthRaasch®} Zajac, 1999).
AAAS} A7 ndFe 237 A48 549
At 23 sj€l(locomotor pattern)E FRILL F=
So9 ZFTo] wdg dojve ZESES It
(Raasch$} Zajac, 1999). dl2xrlgl AHAE &%
B3t AA 2 AT &4 g ARREHAT
AAA uie FASe) Hgd shEiAde FEE
WSt SFREIE 23T & e Aot o]
g ZAAA &5 PBES Folok 3= 4HHA HE
#(pedalingye 3= B¢ dele 2¥E FATIE
Aoz E 4 glon 2 Z7o o] A9
g5 9o sz 7y JA dEEci(Tanaka
5, 1993). gobr g AFA gL F
ZQ01dA BRxE $EA Fa& FWe 4
o vl XY E¥og vHE dae
e ge et David 5(2005)2 AR 33}

- AAAE7] $E(limb-loaded cycling)©] #lHIZa} H]

olHlE Alo] AFe P8P olFH FL& AVIY 3
A AEPAAL o778l B 7iE(locomotor skill)
o] Ao AF H3 THE AT oL Eu
stk

T3 Ed=d FHe A530E AF AA 4
o 2yEAY AF §3 due] Ry FAo=
HeEed AF AX Ed=d B2y @x AV
kg 9% XE7t opdEt ¥ A3, #¥ aEln
53 gy 25 2L AAHAI|H(Dobkin F,
2002), ABANFHANN =Y ®3e] s tdAE
2 AF AA Ef=2 B3] By M A}
Aok stithAmne 5, 2003). =3 AF AX7}
e &3l AFHs Aedxe] RPFHol Y
HopH] gAte] B Zolo diFAE AN AT
3 Hag v JckWaagfiord 5, 1990).
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AR fAte &5 AdeT XFHolen, &}
AA &89 ALE AFA AR} old AFA
b= digoR she 2Rl mvht @l
Eol tig Aol AFHOl Sle AFolth oo &
ATE HEF e BYPFdY F2 AgHE
Ed=d 57 H3e A% $8% 24 F 3
A 71RAA _HJE &% JHEUr LA}t =g
ARA 5L ol&3o Z 8xe vy 9 F

Fsddl “lil‘—v:- T ﬁ“ésb_ 88 FEE
Agstnat ik

0. o4+ &
1. o7 o

B d7e 20079 12958 20089 4€71A Of
T Bl X wHle] HEF AdS wu ¢
43 B4 299 e TRz JdE=ury
AHA FET(Ergometer bicycle group; EB group)
27e] AT EF=Y B3YFHT(Treadmill walking
group; TW group)®] tiz7 20802 ERF3le A
Al drgadde BE FE 344 Folsin
Aol Ao Hod Bl HEFFOE 3}
of |opalzl @ dhgizte] 3709 ol el A, Y
Al A7) AAZE 30 oM A&ET F glom A
Welld 30m ol =Y Ho| 7}dt 2, & 3R
o] B FEol FoE st B E
A7F gl= A, Modified Ashworth Scale A3 A®
7t 2@ olFkl AL, =T AN Manual Muscle
Test)°ﬂ*1 siAZEo] AHoF F ooz &

" A, A7 AASRe WE-2 oldEn wE &
e A2 A3

2 AlS{HH

S
D — = =)

og

AT Feld WAE F 53], 18] 3089 2

AeA AN&g F7IE, 65 T F 33, 134 30
B3 A47te] FAE AAsAYE Ed=d By &
ATS EN-MILL(ENRAF NONIUSAL, HE@at=)&
AHgEte] Baje] SyAol kAol AstEA &
© Y9 &£=2 MEHC wE By SEs
LOkm/hE AlZHste] ol 2.5kmm7bA] HARHo
Z7MIA 1300 308 B AL

dzuuy A FATLE &5 AT HAgd
HAe Axgs AT § de 2ZEpt F
o] glon BUE 9 HEog xHo| 7bs
3k MOTOmed Viva 2(Reck- technik Gmbhé&co.KG
AL E9)E ARRSIATE &5 ARE s
o] 83l ZHFSIFEH dBldutee Hudus
(=220-1poPell A HEA AukeE W RS 2R
th A¥F A B2 d2uvlE XWHEME
Aldste] gkat AANQlY] AulduE 1
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(1) 10m E3] FAAN10m walk test)

K3 S Hrishy] i AR of A
A AZze} BgE7F 2FE 10m B3 FAAKDean
%, 200D o83k 10m B3 A= F AH
el ARAALE Z 10cme] Ho|ZE o] 83 14m
& Jd2% BIYdFEE PRI 2gn 14me
H3) E20| ok LA gEoZ ImAe] A
FEARAE EAY AEH 9 A 2me 7
74S % AZE dAsReH, HPFEY 10m
o] A digh BHIPAE ZAAR EFHdA B
PAE AT £58 7 H 7153 B
A% 24 W42 AHESHAh

(2) The timed up and go test(TUG)
UG ZAtE 7183 $54% 73 mai
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3 ¥ § e ZA e 2FEr) e 9
7t gkol 3mARE ZHojAM oAl HEole}l gzl
ge e Fske olth 302 oieold 7
Z olF FHo| qEFHo|nE EA A9 o5&
g 4 okn Husiych o] Ak F3A4 W A
EE =99012 FAAN JdIHAxE =988 A=
g 93t = folck(Podsialos} Richardson, 1991).

2) 49 3 "7t
(1) Berg Balance Scale(BBS)

o] A= 1989d Berg SOl =0AEY F3S
EAs7] 93l wE 7lToln, 4HRE 8L &
£% 1479 FEo= AFY FHTEN FF 4Y
FEHE d@dos Wshe JEEAM g, M),
At 374 99 A vE 4 ok Hx
0NN Ho 434L F8skn 147 &5 o &
e 56HoItHCole 5, 1994). ¢7] FEL ojA}e]
Siold] 7luiz] @3 vl E AME ¢7), A7
22= FA g1 N7, F w2 F2 AR &1
A7, F Eg Bolz IR &1 MY, & &
2 ANQ7, 4% eEFKoT FHEolHY|, ulgd
RE EAL FHol g7, @ gd e i
A F A7), A AAA gog BE Wo
WEsl, s dRosE gk RN Lot
71, A AAelA gbr), ejRellA SRR o]F 3},
AR A 360° 3], BT woly B H
o g wE FU|2 P Uk o] FFET
= FFA A% =999 &AL A= =98
2 g2 Nz B9EE AT UtiBerg 5,
1989; Bogle®} Newton, 1996; Shumway-Cook 5
1987).

(2) B3 %7 T¥(Dynamic Mean Balance)

o] AFdAe HrhH] HEF 89 A A9
A 53 g7 49599 ke J3F ARE &
A37] st 959 SMS Healthcare Alell 23]
AzEa GURE A4 (single-case experimental
design)& F3] €ldx=7} 7AZ ¥ BPM(Balance Per-
formance Monitor)y& o831t} o] = dalst
Azt 2 HZ =g AT FHEES 78

& 2As87] 98 ndE Azdlow AFE 3gd
T AxAE des OdE AR 344 d=
e AFd F7) g A= FXE FAH
o) % 749 /g8 dHe ofFo| s F A
9] wgtog FAES] glu z WdEgde e B
ol A lem 1 e we] Wt F3Ho
He Aol BAH AEd @] 9AE E + A
=2 AF=HJ H=wg AXe gA] AFE
dZds=o] dvto 2Ry S oAe AF, F99
AAFA e Bxo o7, oA, FREE, F
237 o dig A AAdlAMe] FIFRI AF
galg 47 ALL S ZgsA AT F
o PAdMT TES A% FAY WIETEA
go| AMgslo] 931 gltkSackley9l Baguley, 1993).

2

N

4. NEEY

B A7 BA% 42 SPSS PC for window
(version 14.0)& o83t FA A3dth TWS
EBo| 233} F¥o wXe L gotrr] s
o A, F oume d$ vl 2P ol8IeY,
3 vlae 53 +43E o83t BAH
4 & o 058 F3HCh

m i+ Zof

1. ST CHaRlel ety £4

B odd g @A dare F 50800
U AY =5 =Y, BAAE Y, a3 oy
5 MYAY AHes getg TW 599 EB 3%&
A 2g 4290]ck. TWeF EBS] duka ¢l SAA
TWE @2 119, oz} 9%, HFAH 51.37+4.064,
HFAZ 167.00£9.53cm, BT AT 68.25+8.10kg,
Hul] fPo2E 2% vl 129, 9% vlH] 8
3, Yo o3 EFe HA4 99, HE¥ 1173,
71 14.75£6.06 ©I1Q3, EBE 94 127, o
2 109, HEAH 50.7785.514, HaAbd 165.88+
8.62cm, BH AF 64.22+4.7%g, HopH| FYPo2E
2EZE vl 149, 9% vl 849, A<ld] T &
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Table 1. General characteristic of the subjects

TW (n=20) EB (n=22) p
Gender Male: 11 Male: 12 1
Female: 9 Female: 10

Age(year) 51.37+4.06 50.77+5.51 451

Hight(cm) 167.00+9.53 165.88+8.62 A71

Weight(kg) 68.25+8.10 64.22+4.79 056

Paretic side Right: 12 Right 14 485
Lefi: 8 Left: 8

Type of stroke Infarction: 9 Infarction: 10 607
ICH: 11 ICH: 12

Time since stroke(mon.) 14.75+6.06 13.44+8.17 .834

ICH: intracerebral hemorrhage, mean+SD

Table 2. A comparison of walking and balance ability within the two groups (mean+SD)

Variables TW(n=20) EB(n=22)
Pre-test 24.37+12.39 37.79+£25.2
10m walk test(sec) Post-test 17.47+£7.52 32.53425.19
t 3.01 3.70
p 020 006
Pre-test 25.90+10.88 36.02+18.47
Post-test 20.35+8.71 32.21+18.54
TUG
(sec) t 2 3.19
p 032 013
Pre-test 37.12410.35 31.11£9.33
BBS(score) Post-test 46.37+4.37 42.55+7.43
t -3.82 -6.10
p .006 .000
Pre-test 68.31£9.72 71.60+£16.27
Dynamic mean balance(%) Post-test 62.35+7.49 58.85+10.81
t 231 335
p 054 010
o A3 104, HE58 128, Y71 13442 TW} EBolA 2% ¥4 A-F By 5% ¢
8.170]TKTable 1). old7) A% 10m E3AA} TUG, 73 T8 ¢
oliy] 9% BBSSH £ W TN HolP ¥
2. B8 530 7Y 58 H|n A4S Jegoy Twe 54 o d3dA o
ZFel7}F A tH(p<.05)(Table 2).
Table 3. A comparison of walking and balance ability between groups (mean+SD)
Variables TW(@=20) EB(n=22) t p
10m walk test(sec) -6.90+6.48 -5.26+4.25 -.624 .542
TUGf(sec) -5.55+5.88 -3.81+3.57 =747 467
BBS(score) 9.25+6.84 11.44+5.22 =749 466
Dynamic mean balance(%) -5.96+7.27 -12.74+11.38 1.44 170
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TWS EB k] B 58g dolrr] 413 10m
RPN TUG, 79 58< gokar) 9§ BBS
% T3 B g F 2F 19 Aole Ye
Zo2 Ehdtip<.05)(Table 3).

v.n &

HEFT A A A Ex= 5HY
ol 7153 B3olgtn & = ik B3PS
A7le WY F AR, A4 w2 |
ATt AL F= 7IEY AN sy 7%
A EAE Axde HAXNGE Aol £
A E38Ae] EFXE HIWHA At wIs
7FA23 AtKCrutchfied®} Bames, 1993). o|#§
wsle] Aoz E=UL o83 HYFAHL Y
EF AONA BY F AFRse zdsiwN
gele] ¥8 258 T 4 Qlu, o8 T
P& s P §= e AHol Aok Visinfin
S 1998; Hesse &, 1999; Trueblood, 2001). H&%
&3¢ 715 BB AAQA By o MHLe B
gAge] Fd€ E¥7 He ° 2 ot J1%F
SHPAE o] Hyo] F83% 27| H7| of
Folt Tumbull %, 1995). ¥&% @xle] H3) u
AL AR =81, AT Yo 87HH PS¢
o] Z o]FolAA e AL 5L K BHy&
Ee By 598 $3% 4 JdE FaUY B
olvzl, S¥3 AAF 715 (Luukinen F, 19957
S EPotter T, 1995), ALEA BF(Cwikel 5,
1995), 71%53 Z7H(Engle, 1986)2 Br}le §5o]
71% st £ AFdAe A9 ad £5QU d=
ane JHA FA3 gop] SxolA mHzes
A B3 ¥R Eds=d Ry FAL FL
3lo] 3§ FEAAK 10m B3 AXL TUG ZHAMe}
53 7% 58 ZAKI BBSS BPME A3 53
P TP viXe JFE gopr Al sigich

Silver 5(2000)2 E=T 7] ¥4 ¥ H&EF
gAel BYP&E, AS F(cadence), 1T HP9
340 FFERTT Ea8Y T, Laufer 5(2001)

< A BPEE I3 Ef=d By FE A
02 o] HIP&LEE A A A3 BHIF
dHo Eds=d RyEANT] o FIT I
HYdan Hodlyguh old t3le Edcd w3
FAE FoEM FA) dolAe ¥ AT F
A 4 e FAE Huse] depHl 8xE
S1% Ed=Y F49 axe 848 AFg
(Hassid 5, 1997). 3§ vh4 FHolb] gxlojA Ed
= B3 FAL AT 27 By 29 A7
A #ogt FI7HE Bide d7E YUK
4, 2004). E AFAME TWAAN B3 57 7}
¢l 10m B3 ZHAL TUG A 78 58 AARI
BBSHlA £ ARE Ko 2y 73 58 P
of Exxeoz eldrh 3, Badke(1993) T
HEFoZ A% Hnjn| #Axle] T FaA v
Fo 25 Aol ARG =gA dojdtxn
3, AAE 5(1999)2 HEF A AF &
K3l BH3A] QJz7] A 7IRFEt WS F(medial
vastus)®] A71F &5 FAFo] AR I
Burke(1994)€ A@A &5 A ALE S8 #
o= tiEe Z2¥ A9 Z¥o] FasiH o
g g AUz 433 YMe dEs Fe
gat B ANE HFHoZ {ASKe Zo] ¥s
on By AAAE B ¢ FAA 3
A} ©&29Y(positron emission tomography)3t @A
A T TF FH9 4o B3} weE B
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