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Effects of Treadmill Gait Training on Gait Patterns in Hemiplegic Patients
. comparison with conventional gait training

Hee-Hyun Kim - Jin-Gan Hur - Young-ae Yang"

Dept. of Physical Therapy, Kangdong Sacred Heart Hospital

Dept. of Occupational Therapy, Jeju Halla College”

- ABSTRACT -

The aim of this study was to investigate the effects of treadmill gait training on the functional characteristics
and the temporal-distance parameters of gait in hemiplegic patients, as compared with conventional gait
training. The subjects of this study were 32 hemiplegic patients who had been admitted or were visited out-
patients at Kangdong Sacred Heart Hospital, Hallym University, from March 3 through April 25, 2003. These
subects were randomly divided into treadmill gait training group or conventional gait training group. We
evaluated the gait ability, motor functions, muscle strength, spasticity, physiological cost index, and temporal-
distance parameters, We analyzed the changes between pre and post training in each groups, and the
difference between two groups, Temporal-distance parameters were obtained using the ink footprint method
and then energy consumption using physiological cost index.

The results were as follows:

L. After a six-week training, treadmill gait training group significantly improved, as compared to pre-training,
in gait ability, motor functions for the leg and trunk and gross function, muscle strength of the lower imb,
gait speed, cadence, step length both on the affected and on the unaffected side, step length symmetry,
and energy consumption(p{0.05).

2. After a six-week training, conventional gait training group significantly improved, as compared to pre-
training, in gait ability, motor functions for the leg and trunk, muscle strength of the lower limb, spasticity
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the upper limb, gait speed, cadence, step length both on the affected and on the unaffected side, and

energy consumption(p<0.05).

3. After a six-week training, the treadmil gait training group significantly improved, as compared to the
conventional gait training, in gait speed and step length on the unaffected side,
These results show that treadmill gait training was improved gait speed and step length on the unaffected
side of hemiplegic patients, as compared with conventional gait training. Further research is needed to
confirm the generalization of these findings and to identify which hemiplegic patients might benefit from

treadmill gait training.

Key word : Hemiplegia, Treadmill gait training, Gait
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= 7}% u%—?: -‘?’-v‘i‘-% AR e Ago g EAA
o] HEF FAt T
‘3} ‘%‘ o] AlEol HEFLS
= J‘%- wy AE}. w4716 AEF ALY 80% A
EoAM HPE st5dd 7|5y B £ES Y8
A&AQ AGANE7 278y HEF A 2
ofs}, WAAAA & 1EH vALHYA &5 HY
o2 Qs $E2AL Sy oA EAE A
%o (Sharp®} Brouwer, 1997), ©o|#§ o]f3 H3j
A °E7] YFAEFR 22 7158 €5 F
Pt o] AFHY, AAF A AS5E W=
%Z}%ZlE}E f2E izt EA Fo(Duncan,
1994),
FFAA &4 F 1P FEEY IAHF A8y
AR AeAA AFHed AFolF, 12y #3
$d 52 ANgsk= RO 2 (Johnson, 1976 Knutsson
3} Richards, 1979), &% £3%4 2 #A9 4ty
Aee] SANE ETHL AZ FIE olEHo]
A4 GAEH(Hesse 5, 1994).
A2E0] Hol §xe HYPPFE FAANE
EFcY HyFHo AR AF3FH HIYLE 9
453 gltt(Hassid 5, 1997: Hesse §,

1999). 7|1&

of EFUe JaoA AuAAE 7t FAES
A7) A AHE oAt YH(Fardy 5, 1980),
HIE Edg BYPFH YAFHLE HupH|
g2t R E 7hd #x1e] A&l o] FHT Y
©uvj(Visintin 5, 1998, Hesse, 1995), Yut3 79}
Helslel AAG Edsy HPFHAS HIYPEA9
Ao Fggust F4& BIsL oH(Dobkin,
1999; Hesse, 1999).

Waagford 5(1990)2 EH =Y HiFHo| Hu}
vl Sy B3se 54 85 sXY dAvE 2
Asld AZ A9 BAE F7HFIE ARH LR
339 By Helg AN E371 T2 §
% T, Hesse 5(1990)& Hrhy] &AjolA FEH A
FAANZ EYCY BYPFAE st Aol Yuky A
o BgFAL 3 ARG #§F dqAY AFAA
717+ AZA7E, HAH AAE ’Mﬂﬂl, £

I 2HE 7:1 NA FAZIIY dAS &4
FEe IR 7Y %Faoﬂi Efo] 0¥
F3sti

#$AE 715H0| FE-A 3 (task-oriented) ¢l
A2 e Bz oA Ae 5 B9 371
A 718 QAAFAA, A, 43)E FEE & A
A BrHWinter, 1989). EH =22 3R o AFAA

2L AHZ 715702 HEAQ AL S UL S
F YEE AFed. AAAH 2ge T HYFH

EY
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of B A5y Ao SHH vy 249 F
g Azee dvtd HIEY RSP S
7HA $kcH(Winstein %, 1989). 127 Hnjd] &zt
HYPFuE sl AFAAYG AFolgd =¥ 7
3 9whA HupA X2 (Bobath, 1978)ETh EH W
HejFdo] HfFHE SFYNATGY 8 rH(Hesse
5, 1995). 13y EFCD HgFHo & By
A g9 vlusted AAHQA $94% MASAE o
A7 E E=eo] H2 it

olef ¥ A= Ecy HyFHo| IAHY X
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Lol TA 2 Wohl BAE GO EYE
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Lkt
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¥ dre
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o33 2
1) bEF, oA HEeR
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5) &Ale] FH FFo] I, FFYAH AN
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Ei AZAT] AE &2
4) AR, ol HE AxZ, ARZF, A4
AolZ Fo Azo FAE 7HA A
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FAlolA AFUd 5319 B3P FA(F308)E T}
. AW 1Fdzy ByFHS FAd metA
BZ71Y A 8ALY HZE gon Hde £E2 10
B 2ol Aug Hasigon, YoAdE FAAT
< 7M. Egc HygFAFY HY FH2 E
B2 £25: Ef S (Intertrack 6200, Tacha Inc,
Korea)olA] 108 FoF WA &E2 ARE Y
th AgAte EYd BYFH AR A AF o
=3 9 AL F § JEE A7A g EF
o}y, EfEY HYPFAFS A Y ot
g "oy ¥ wo XgALY HIXE Wgton, A
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7t Astd F W9 XA @4 FdeE AL
3 5 EYEY 4 vl 2 2YEy 84 F
o AM A7 Ae 5 AT AL AYH A
o S HXIHFY, E & P v A gl
%ﬂdq 2719 9427 %‘& WAL A =4
< HZXHFUY EHE &5 AHEYESG @
A7t ddd HAG By &L § HEsiy, Egc
9& 0lkm/hrol A A &8te} 01km/hr¥ Z7}8siTh
Ink footprint ¥*§L tha-3t 7ol A3t
1) B3¢ B84 vide] o] 9m, & 08m¢
4 YAE 23 HolXZ uige] & 3AHA
A e % E 15mol Ag o] 27 7143
47] A&l G BX gE 57 mE EA
it
2) B3 AARE ExloA
L2y TEigd
3) AAMA #A7E HetsA AL UARE F9
of 753 AR olgdl e LS 3
4) BTt Ao JSHATE ¥z YA 13
gE3to] AA d{ch
5) vtE A RAe]A FAlA ML AAF ALg
F FYsA wEA AoAe ety gt
oY, &£ AAZA ﬂl(digital stop
watch)& ©ol83ld FZ+ 6m gl A WA
A9 4E B/IREH $7H6m 99 $Heog
WA A4S «l g @A Ad AS

“HetaAl AoA

= Z2

=1 - I+ 3

AV BE AESE AT Eo

2 7S80 27 6m Jdo) 349 ¢
HES 2354

BIAAA 7+ FEE U842 SAS(Statistical
Analysis System)& ©o|£-3l9] FAIA Y} EHY
oY RYPFAS AW BHYFH BYFY A . %
o H3Fd, 5715, 28, 34, AYF LuAF,

ANZ7E AR WSHE paired t testS o] £3te] &
Ny, EFd HyFEEsd AW RYFHzY
o) & v Z8}7] 91314 independent t testS ©] &3}
o E45{ct P valuert 005 wgel A& EAG
FHog g9 e AR AU

M. 4+2%
L 97 At 54

Aozt 324 F EHEY RIFAHZEL E
7F 10%(66.7%), =7} 5%(333%) 011, AE B
FEFAZE G} 149 (823%), A7} 39(17.7%)
ojgith 9% REE MMM 0M7tA fom, E
EllE‘?—l BYFAFY HF IH2 57U T A
' o Ha ﬁ%‘& 5724t EHEY

y.ﬁﬁ%@ 2 HAMN 39(20%), HEE 129(80%)
ooy, AW HYPFAFLL A7 8% (47.1%), ¥
28 99(529%)°10th. vHH|&E B EYEY H

FFAZ L 3 oy 99H(60%), #Z Hoy] 67
(40%)°1 o, AW BHYPFAFE $-F W] 97
(529%), % HvpH] 89 (47.1%) 01U, FrH 717+
471Gl 1971 E7AG e EFEY B FATY
m?l e B 190EolANT AH iﬂ A7
W77 A 827}1%01‘211:} 4, 4%, AdH, vt
ﬁlé, FHZE F 27 543 11'-4\5_ Aol &

Holzl g¥3kei(Table 1).

Table 1. Subject Characteristics

—— Treadmdl training(n=15)  Conventional gait trainig(n=17)

No. of cases% No. of cases%

Gender
Male 10 66.7 14 823
Female 5 33 3 177

Age{years)

~40 0 00 1 59
41~50 2 133 3 176
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ey - SA% - FE -

s

51~60 9 600 6 353
61~ 4 267 7 412
Diagnosis
Infarction 3 200 8 41
Hemorrhage 12 800 9 529
Side of hemiplegia
Right 9 600 9 529
Left 6 400 8 471
Duration(months)
3~5 8 533 7 412
6~12 3 200 8 470
13~ 4 2.7 2 118

o] gAelA EY Y HPFHo Ryd v|XE B3} - AW wPFEIA ¥l -

Step kngth symmety(%) 1577247020
Stride width(crn) 16024386

109+708 0487
15974374 0968

EYcd ByFAZH AW BPFHFY B
Y A 7 F79 B5Y, 5715 <9, B4,

A AuAF, AFHE B F 27 54
Hog {og Apol7t YUrH Table 2).

" Table 2, Comparison between two groups before

Values are mean+SD,

FAC, Functional Ambulatory Category; RMALT,
Rivermead Motor assessment(leg and trunk):
RMAG, Rivermead Motor Assessment(gross
function): MILL, Motricity Index(lower limb);
MAS, Modified Ashworth Spasticity Scale; PCI,
Physiological Cost Index.

*p<0.05

BasY A Ay £371%,
$7 29, ML B
8y hAgel SAH0E foal FAeAC
A 2uA%E §ola 74 AT Table 3).

4B
—r
)
e
K
b
A
o,
oz

Table 3, Comparison between before and after
treadmill gait training

gait training Variable Before training After trainingp  value
' Treadm trining ~ Conventionl gat traning FAC 2204086 273:070 0001
Varhle p Vale
(n=15) (n=17) RMALT 6004217 6404203 0028
FAC 2204086 224109 0911 RMAG 6074232 667E238 0003
RMALT 600+217 5244228 0341 MILL 29341571 46471451 0017
RMAG 6074232 6061273 0993 MAS(elbow flexor) 120408 1334082 0164
MILL 09311571 023512027 0711 MAS(ake plantarfexr) 2004085 207+088 033
MAS{dbow fexar) 120086 1714099 0135 PCl(beats/m) 1474062 0%+043  0008*
MAS{anke planarfiexor) 2003085 2184101 0600 Speed(m/s) 054008 036012 0000*
PCI(beats/m) 14710862 120049 0180 Cadence(steps/min) ~ 5300+13%  6080+1569  0018*
Speed(m/s) 054008 026009 0613 Step length(cm)
Cadence{stepe/mn) 5300+13% 561111616 0566 Unaffected 18524713 023702 0000*
Step length(cm) Affected %5730 3814651  0000*
Unaffected 18524713 21481785 0275 Step length symmety(%) 1577247220 108732533 0,006*
Affected 556730 %54£978 074 Stride width(cm) 16038 14304339 0o
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Values are mean+SD,

FAC, Functional Ambulatory Category: RMALT,
Rivermead Motor assessment(leg and trunk); MAG,
Rivermead Motor Assessment(gross function);
MILL, Motricity Index(lower limb): MAS, Modified
Ashworth Spasticity Scale; PCI, Physiological Cost
Index.

*p<0.05

ded 57153 SH2I2 442 Ade B
B, B9 £571%, A% AY £501%
#A 29 232 33, HY4E, B44

X
ot
R
o
&
o
ALk
5]
b

BAFE fesA Zast

Table 4, Comparison between before and after
conventional gait training

Variable Before training  After trainingp value
FAC 2241090 2594100 0009%
RMALT 541228 594230 0000
RMAG 606273 63B287 005
MILL BN UUT1920 007
MAS (elbowt flexor) IM+09 194109 004t
MAS(arke plntarflexr) 2184101 2064083 032
PCl(beats/m) 1204049 1074040 04%9
Speed(m/s) 0262009  029+009  0008*
Cadence(steps/min) ~ 5611%1616  5041%1675  0009*
Step length(cm)
Unaffected 484785 U574 0000
Affected 654+978 2924185 0017
Step length symmety(%) 1399947008 1289144841 0241
Stride width(cm) 15974374 14594287 0006*

Values are mean+S5D,
FAC, Functional Ambulatory Category: RMALT,

Rivermead Motor assessment{leg and trunk):
RMAG, Rivermead Motor Assessment(gross
MILL, Motricity Index(lower limb};
PC],

function):
MAS, Modified Ashworth Spasticity Scale:
Physiological Cost Index.

*p<0.05

Edry HgFaoN BlSTE 036m/so0H,
AW HYPFAFY BASE 029m/s9) v T3] §
AFLRE fosn F7leich EdEY RPFd
79 74% 3L 3023cmold, AW HPFAZY
A% B 445emst v REe] EAFHOE 98y
Z7k8t A tH(Table 5).

Table 5. Comparison between two groups after gait

training
) Treadmil traning  Canventional gat training
Ve (a=15) (n=17) pabe
FAC 273+070 2594100 0644
RMALT 6401203 504230 0.557
RMAG 6671238 6.35:£287 0741
MLL 464741451 4M+1921 0304
MAS({efhow flexor) 131082 194+109 0.087
MAS(ankle plactarfleser) 2074088 206083 0.980
PCl(beats/m) 0961043 107040 0463
Speed(m/s) 036012 029+009 0.048*
Cadence(steps/min)  60.80%1569 5941+1675 0811
Step length(cm)
Unaffected BBL7M UHETH  0031*
Affected 31814651 0241850 0348
Step kngth symmetry(%) 1087342533 189144841 0146
Stride width(cm) 1439+330 1459+287 0.857

Values are mean+SD,
FAC, Functional Ambulatory Category; RMALT,
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Rivermead Motor assessment(leg and trunk):
RMAG, Rivermead Motor Assessment(gross
function): MILL, Motricity Index(lower limb);
MAS, Modified Ashworth Spasticity Scale: PCI,
Physiological Cost Index.

*p<0.05
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2. 4727 g 1%

A4 Beol@ ke AR Y &5& T3 HAd
o qUAE AN REPY EHFHOZ NA
o FA FAE GEOEZ oFAIE AL wIY
(AulA 5, 1994). Hop] BRlAAN 7155 B
P5H 9 %%—8— 8% THoZ dolgl o (Ofir
o} Sell, 1980), E3Jo] 7]5H YA G F2% &
aol7] gie AMEANEY FL EXZ A2 U9
(Zachazewski &, 1982).

EQHoZ Hup BAEL /|5 BYSE, 7
Y BYL&T HE AA B gd, 2 §F 98
o A& 7IAL low, I9FF EPI5Y &
B3 AL FEY £40E Q8 2URREE A
A3 2ARA Z& AGHY $EXHNSE W
u=tH(Davies, 1985). o8& YAFALZ s #H
old] RS9 YubEQ)l Ha g HEA] Hefs
57t gy, $508 AFo|Fo XFHAANE F
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oo £ gy Huly] BzloA EFEY B
FFAL A L35to W] gAe] B ojmd
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PFHo| Unty AW HIPFH usle] HYFH
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HYEe = HEF A9 iﬁgﬂl A3 AFF
A 74 7127 EM B A FoN /M S8
AFHL GPﬁiEHWagenaarQ} Beek. 1992). AHF
T OYe 343 A3 TRAZH 715E 25
3 BYPLTE HF Lim/solM 15m/sEha shdh
a2y, S AFE F HvH 8x9] gy 2y
TE AuEdy Hed é,‘-Ei AAEL 1 045m/s(o]
#7, 1996), 046m/s(7 8-S 5, 199), 0.72m/s(°]H
4, 1997), 039m/s(AE T, 199%5) FolAth B AT
A BYPFH Ao EYT HPFAZF AW H
FaF HPETE 025m/s, 026m/sE A3Pd7s}
Aol & vt ol dFel Fod e duk

AA e Fol A2 12y WEelgI A
\:} E AFNE 9 BgFH Fo Efc

#

EE 7Y HYP&T = 012m/s BEAY, AW
HYFALE 003m/s e oy, 5 279 vl
A EYEY RYFAF0 AW HYPFAF Hg

A%z fo8 ZH8e ¢ & A 19
U, Hese 5(1990)& EAZY HYFAN 83
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