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Effect of Treadmill Training on Walking Velocity and

Gait Endurance in patients with chronic hemiplegia

Kim, Sang-Yub, P.T., Ph.D.
Department of Physical Therapy, Kwangju Health College

{Abstract)

Treadmill training is a new promising therapy in gait rehabilitation of patients with
hemiplegia. The purpose of this study was to identify the effect of treadmill training on
walking speed and gait endurance in patients with chronic hemiplegia. The subject of
this includes twenty patients, who had suffered from chronic hemiplegia and were in the
K rehabilitation center; each ten patients were randomly assigned to experimental or
control group. Among twenty patients, one group of ten for experiment was treated with
progressive speed increase treadmill ambulation traing besides conventional physical
therapy(SITAT) while the rest ten for the controlled group was treated with
conventional physical therapy(CPT) only, for 8 weeks alike. Before and after the
foregoing 8 weeks training, walking velocity and gait endurance were measured to both
groups. The data were analyzed by paired t-test. The results of this study are as
follows; The SITAT and CPT showed the significant difference in walking velocity and
gait endurance. As compared the rehabilitation of dependent varibles between the SITAT
and CPT, SITAT showed the significant difference in walking velocity and gait
endurance. The outcome suggest that patient with chronic hemiplegia can improve their

walking velocity and gait endurance throught treadmill training.
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Hyo] FEL HEZF Ao A do] FoF 5
Exo €A4str] Q8 EXsie dd 2AYE ZeE ol&d AFHY VA FH2
H(traditional functional approach)o]u} ©hekdt AZAZ 7IHES A L3 HHesse 5,
1995). A7ZAEFH 7|HEN = TEEF(synergistic movement)S o] &% BREAEE V)
(Brunnstrom technique), “d3 dtizbda FAAE ol & nFFEAHN
(proprioceptive neuromuscular facilitation), ¥} JA17F 28AYJL o] &g
(neurodevelopmental therapy) $°] F2 A& Fth(Dewald, 1987). 2&}, o]
HES B s =A Axdtx Fskot

& R T ooFEl ulAA A 2 71, v A LA &3
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% BAdA 5EAZA By dEHd = BIdFU|e RA&EE, I HG)
Zrge] o], #59 HFL gVt AdAHoZ 7 K47 Fo] vERdH
(Reyrson® Levit, 1997; Mauritz, 2002). Brunnstrom(1964)2 #u}y] A= Mz xd%
g Foliel H& T FNE Holm o2 Q) RAHZEI} = AF FAR A FES
i & Perry(1974) Hwpn] $xts AgR e HQo3k #dn 259 2H7|F0
EEo R0l o HYPLwrt = Xe 2gE dvix IHnh 2y 2L 3z
AN A ol 7 FLAIHE THoRE HulH] xte] A RS O AR EHo=
AAstE T Weubdl FA A W FaAdLe FAH AL ol (Mauritz, 2002).
B ‘ﬂ%—‘]"] F719] A&oln, Ay B AHS FA57] HsiAe 28] oA
Elojob ghr). upzbA, Fely] $xeo] R FHe| HHE Frfe] whEH] v
F7HA 718 A SAll B gAANE 3 Es = Aot (Mauritz, 2002). T &
1}*1]7‘]50* F ¥ (task-oriented approach)o] =738 & A=A A AeoAe Eu=
B3 #Ae] HPFHG F o] M2 A JET £ YA ERE F v B
(Hesse &, 1995; Visintin %, 1998; Werner %, 2002). =3 A F A A7} gl <
P el Ao BYFH L vhy Wb 3o B Zolo diAANE M A
+9 tH(Waagfjord 5, 1990).
= Fut2 A Aol Ao wkEAola glgAQl Byt stA digt AFAAE
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ATES ASAAY AAAA FAE ST 29Fd YYoIUD, RPTH &% w3 HA
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71Ee g 2o 1) HEFoR Qlste] Hupulz v
€ a4 5 o37Y o) Ay 3 A 2) FIM(Functional Independence
= b Ago] FrIEl BATtel A&5Fol oA
glo] 45m o] 59 Byo] rhed #Hat 3) k9 &% 47 Wwol gloew o X AFY
gd W@l Qr BA 4 B AF W ABol Qx, vl = axe] AH
Modified Ashworth ScaleZ #7189 & 729 Grade 2 ]3¢l 3zt 5) Eg=doA
05mph o]4e] £E2 200m o4 RAFHA CiaE J4Hoz EAst gtk oare] A
Be we B4 6) AFUEL oy 44 Fol bsd @A,
g4z 208 Edsd Ry FHET 109, gz 10802 44 Ui T A% 2%
dHl B a9 AYNE & ’é/\]é‘}ﬁﬁ}. Efed RYFALL 85 B¢ F
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@ B3 A+38 ZAAH(walking endurance test)

B3 x3E HAle AMSE B3 ZAH S Macko F(200D)e] 98] MEEo] JAH o
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SPSS 100 T2a9g o|&dte] WeFE -7 (paired t-test) S
o HlaE ZYHEE t-7 A (independent t-test)-&

T2 0 .050| o},
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AA 2099 HEF AT+ AR 2048 F
o AT dxee Zbzb 105 o)l eH,
Al AFol 7} 9 (45%), 614 ©]7do] 5‘1’(20%)010}13}
174cm Alole] X E RIow AF o o
HAHE 1). HEF 78 8L _‘?_E% A
H] (Jleft hemiplegia)”} 1194 (55%)°]) o, H&EF
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AAEd HEAEE A%

139(65%) 0]l A 1L, A=
41~504 Akol7} 698 (30%), 51~60
B 164.5cmO 2 154cm~
62.95kg o 2 50kg~85kg Abeole] EEXE
ul¥] (right hemiplegia)7} 99 (45%), 9%
AAL = % M(cerebral infarction)o] 107
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77 (35%)°1 A

Hu}

(50%), > % & (hemorrhage)©] 1094 (50%)°lAch. #¥ 717+ H 1257142 671€ vlylo]
68 (30%), 6~1271¢ Alo]7l 8H(40%)o.2 b WML 4rt Zoton 127/1€¥ o]ie] 649
(3096)°] ¢t}
¥ L AT gidAke gutEd 54
Wl = 42(%)
v} Q,
e = 13(65%)
o 7(35%)
41~50 6(30%)
A= 51 ~60 9(45%)
6041 o)A 5(20%)
Ny i 164.50+5.24cm

B 62.95+8.38ke
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ATt = % 7
vhel 8 N(%)
Rt. hemiplegia 6 4 10
Lt. hemiplegia 3 7 10
4 <t N(%)
Cerebral infarction 5 5 10
hemorrhage 5 5 10
Z1zy (70 )
6714wyt 2 4 6
6~12714 5
12704 o) 3 3 6
2. 13 £x0 W3
87t EFl=dY HIAFH A - Fo] APF(n=10)7 R (n=10)9 BI&£E9 HH P
EF AAE <E 3> 2o A¥79 By £5E A3 A 914£2.19sec/mol A A F
7.03t1.67sec/6me 2 Wl o EAHoZLE g {3 YElYer tixTAgME A
g Aoz 945+1.39sec/6moll Al A F 849£1.26sec/6mo L el FAA o2 f 2l
]-E}‘x}‘i}‘. dk 7k vlandME =2y *1?%‘ Aol A7 ojzxza o] SAY2E
23k Aol7t iAoy, TR AlY Fole Agvd xR o FAHSE ug- fo
& akol7k glgieh.
£ 3 R2Y&E
Ay A Ay = t-value
A 9.1442.19 7.03£1.67 77317
s 9.45+1.39 8.49+1.26 12,017
t-value -.375 -2.184°

Values© MeanztStandard Deviation
* p<0.05, ™ p<0.01, ™ p<0.001

3. By Xrele] W)

8F7te] EFEY HPEFH A - o] AT (n=1003 WX (n=10)2] 23 Ao Hi
4 ¥F HAE <E £Oo9 #u d¥ste By AFEe Ay A 395.76+118.74m/12min ol
A AF & 605.80+186.61m/12mine. 2 Z71slgon, BAA 2T g §o5tA e o
o, QEzTiME 2y Aol 349.62+47.17m/12minl A A F 410.82+56.18m/12min 2.2
F7 e, FAR R FeldtA vElgg. A 2t vladiAe Z2 O Als) dole AdT
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349.62+47.17 410.82+56.18 -4.746™
t-value 1.142 3165

Valuesv MeantStandard Deviation
* p<0.05, ™ p<0.01, " p<0.001
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ZAAolsl gEUE HAE Foto] kAo P&
t}. Malouin 5(1992)& E# =% F&Ho] 350/

9 oA BAEEE FAFES st Ao =8-S FUHAATR A
[, Ao g wE By 2 Jeorw we B J153A sy g &%
Fol2& 3 sd(Hesse 5, 1995 Shumway-cook® Woollacott, 2001). £ E& =
N BFHL EA 34 A (task-oriented practice)2 o x|t A Aol ®aFsAHI FA}
3 Al x| &A  HZH((task-oriented approach)o]tHMalouin %, 1992). Kakurai®t
Akai(1996)= #Awkr] At Boll 7FF 71&7t He Bl sMd T AXZE K
gt 9o, 2y £59 FXHo| Ao dFNEFTYH 2 dF 7% Fodd M

& ol

st AHEg oz dyA k. HHPZAA xS YIAAH 8FEHE RISEE
Robinett?} Vondran(1988)o] 9}t X gALsle] Z7jo] wal zoles oy Hit
445m/min AEE Fojo} st Aok Katherine 5(2002)2] AFdAME HEF 4 14

H& 05mph(A%), 20mph(Z%), 05~2.0mph(ZF¥)e] 3T 22 vro] 20& <t 452 A
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B weA FEd afHatelM o wE AGRyY Hx
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A3 A AEd JLdT FA By 5= 17cm/secoll A HY 8 dl= 25cm/secol ok
3 &t Laufer 5(2001)2 A 28 7 Eded BPFAGANA 72 0.18m/sec
A 0.33m/secZ 0.20m/secol A 047m/secE HYFA Fo] SAH2 {3t F/E B
Frta Basigich & AdAMx Ed=d 2g8Fd dollE 9.14sec/6mol A EE]]EELJ ]
PFEH Fole 703sec/mZ  2llsec/6myt #etx FAHoZ o Fostsod
(p<0.001), Wiz 7he] vl A= 945sec/6moll A 8.49sec/6mOZ et Ao wvis] A3
o2 Fod negs&rol Z7E KHo Laufer 5200102 A7k Ux6t9 2™, Linderhoim
S (1999)7 o] A9} dAsArh. =3 Katherine 52 A<} 7L°] A7p-dd =R ow
2 wygFde] A4-nASES SUAADE A7 AAHY T, Holden F(1986)0] B3
& o] #xpe] MySEIE AGGQe 24~41% AR £F l G R HEe H43

A o dxEe] Ht B LSref AXE | Hd Bl o) 76%7 A 3

ated A GAE] A FP A ASAES A QT EE RS Rd ZHMA D

F Ao ol A7 AF{E HIHY & 2

Ao By &5 By FF FAANIEH 9FE FE Qo=

z2ads vaste Eded By FA Z2age) nd £xg FAAYEY 9 23

A ol Als €

B3 A% Linderhoim %(1999)0] 239l H &% #AE o Efs=d B &
3
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W o 13 —”\—59} A B3 FHe F4E Busdn, dAS (19992 Efﬂifﬁol
7+’ 207 9 F BRE e AT ER3 dEHdA BIPADAASG YA 4

F T 2HE 7&4% At A, g5st F 35 2 dF Ay kA 7‘]7(]7]7} 4
AR L, BF AR AT AA o] TSR, T AR Wsls gRE) A E
& FZ(Vastus medialis), ™ H o]l %2 (Biceps femoris), 87 % (semitendinosis)e] * 7] %
235 WEol By F7] T LEHF JAVYG 447 2rld HAaEe B AR, 59
W& Bl & F(medial gastrocnemius)®] 713 &5 HZo] 4Z7] A 7 Tt Z}d\_E]‘,
Fdel AR, B3 F 02 rate, Oz cost, Oz pulse’t 7#A3ste], A#H750] FAAeAU
oHE 2 AFHo] o AAEAA RYFTAHAEG Hrp 71 ANEd aFHHez HEL F
Aot Ak B AFNME duA] ARFH F4 THEE AMESHA Ftod BE A
TEHAA EfEd BAFH Z2 P A ;ﬂ'—r"‘ﬂ AP dxze Wste A4Fare
B xjpgol Ag A 39576+118.74m/12minol A A ¥ F 60589+£186.61m/12mino. 2 =7}
b, FAAHozR: wle FoaA  deisten, gizddAs Ad HAde
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