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| Abstract |

PURPOSE: This study examined the effects of Robot
Tilt-table Training (RTT) on the lower extremity strength,
balance, gait, and satisfaction with rehabilitation, in patients
with subacute stroke (less than six months after stroke onset),
and requiring intensive rehabilitation.

METHODS: A total of 29 subacute stroke patients were
divided into an RTT group (n = 14) and a Body Weight
Support Treadmill Training (BWSTT) group (n = 15). The
mean age of patients was 62 years. RTT and BWSTT were
performed for four weeks, three times a week, for 30 minutes.
Isometric strength of the lower extremities before and after
intervention was compared by measuring the maximal
voluntary isometric contraction of the lower extremity
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muscles. To compare the balance function, the center of
pressure (COP) path-length and COP velocity were
measured. Timed Up & Go test (TUG) and 10 Meter Walking
Test (10 MWT) were evaluated to compare the gait function.
A satisfaction with rehabilitation survey was conducted for
subjective evaluation of the subject's satisfaction with the
rehabilitation training imparted.

RESULTS: In the intra-group comparison, both groups
showed significant improvement in lower extremity strength,
balance, gait, and satisfaction with rehabilitation, by comparing
the parameters before and after the intervention (p < .05).
Comparison of the amount of change between groups
revealed significant improvement for all parameters in the
RTT group, except for the 10 MWT (p <.05).
CONCLUSION: Both groups are effective for all
variables, but the RTT group showed enhanced efficacy for
variables such as lower extremity strength, balance, gait, and

satisfaction with rehabilitation, as compared to the BWSTT
group.

Key Waords: Stroke, Subacute, Robotic, Strength, Balance,
gait



164 | J Korean Soc Phys Med Vol. 15, No. 4

I.M B

HEFE 4o EHQ A
ECERCEERIE B
741 Aol £53e

ﬂd
of
o
o
MU ol
EL
T
o
=

¢

\

¢
==
¢
o

Jr
Jo

fol

2

>

Y

~ P
%
ol
o
IS

_(’H
L% T A

R
% o) ‘ﬂo“ﬂ%ol ZMQE =t

9 & 7158 IAE Sl FRAAA Tha
A Wske 9o & o) BAAFH £ F
shtel EEﬂE“e‘% I8 23 E—%Oﬂ oa) B &9
o] ol A&

P,L
2

3 vy El:} Ea—gva ° amx] 2= oJr}ar
Ape] B BAHE AME) Skl
o) 7\ A Wy ololel cheget o2
#5o] AmslT Qe 1% shiel A 44 B
Aol ol g3 sietel. A5HA == &
Bk A% A3t chelel Ygu
WSk W] BAG 2% AL M
%}% 753 Fe3)

s
Z e
[ ol
Sy Fﬁ

Mo
r o
d

=)

E

(o]

BN
i
o
Jl'N
oI'

ﬂrorﬂlgﬁﬁ—ﬂ

i o
g
o g
o
| ro,
rlo
Mo
= offt
o ok >
1
B
N
UJ
::.‘
e
2 ©
s
o)
:\.‘:
e
_\TL
A=

N
oL
52
i)
e,
©
T
O
R

o] A1719] A2
R EERER

AU

AUNN ¥

r,
o,

ol

2,
tok
Jz
=

>
o
ﬂ
>
2
>

¥
4
FH R A W FAL &
= O

o 8
o
>

tr Ho
& of
2

tc‘l N
_)i

T

O
olN

ko

ofe] 91 ool &
8] 2elet 59 ot 3

AL b who.
o) SAIA w3t A|7ko] Waste] Belx At
o 4% Sof whet B 250 Aeio] Woix|k
wAe] QIrHo) 53], Auke] x4o] mhuls chejo}
BES A&HOR B4 T AY)E AL SR
ANEE Eols 44T QeHy el A Aokl
SITHION]. Eat A AT HFAA EdEae
A2l 2wk A|7be] 7k gol HRs7] ufie

HU
Y
)
ofi
oL
XN
1
:?I:
o
1l

o

HAER 5= AA E
ALS] Y9 7t =7 lﬂlwﬂ Agg gyt or 2.8

Sh=d| Aglho] °‘Eb~ SEAEH12].
]em ojg & =557 P8l HTole Hae
o] WhHeA] ZHW* S JhAEkL EE AR ST
HHo g2 HYPTHS HRFFE 25
ATHI3) =5 A
Ak t"Eﬂol o] 8%
4

N offt

N

ol
;zl—

oxl A X e ood B HuU
m?i' ox O e o b Ay Mz omn w

> 1
rlr r

o
)
i3

)

oM, 111
o,

o
o
ot
(i

N ol

N

N

k1 m(m
32

lo
=2

i

(nj)i

ofrt
3
lo
ot
ol
N

mr >

= 7
o oX
o 7

1o
2

o 2 ox
ol
< 5

b
9?~
i=)
()
M o

F

)
>
[
o
P 1o

jakd

N
ot
N

>
>
op
ofr
S
N
Fot
[

i [‘lo
>

(A O)

N
jiAL)
i)

%0 I
f?
oo
’\I
o
N o

r E

E

o
o
L do
<t
o
AL
o
o
1
oo
o

2
ox ©
Eu)

o
Ak
lo
o
)
oo
; rﬁ
o
s
B
rr é
)
ofl -(1)1
P ;

o

N
> o
=2
5=
gl
)
H1
BN
i)
%
N
olr
r_N_
N
T
o,
ﬂiﬁ
Ez

s

o2
)
. &
3
o
v

i M ore on o
£y =1
| i
i
. ofl OT,LL .
Tz
N
dm o mjn pok
=g
b 5y
50
o
2
|o
l
~
s
I

ox
H
2
=
o)
9‘14‘
2
\1014‘
<t
18
ok
N
i
e
S ot
i
>
Y

—ﬂ _l
ofN g &
jnies
Jr
_Ci"

I3

-z
ofr
ol
ofi
1o
[

=

=

re

=2

o

o,

rlr

1

1

ol

é

dr o
o
ol

23} 3
o] hsdtnz uyFe
HgH oz 24 Bhstol

ox

C
°
H
o
N

]

t
i
o

ox

H-l i
=< oy
i

Mo o ot 1 4y & ol 2 fo >
O
&
of
o
fo
X
2
o,
b
o

N o o
Lo BN g i oI
Am%rﬂﬁxrﬁm
o. ] o2
T Xy we
o = rr L
xﬁﬂjgmm*‘)m
T &
ﬁngﬁ 3o
mlmé_%
2N
KPR
_EFTV'L
o W
o
x O
M N
S&E;CJ'I

ot
ofr
i)
e
=
nigk
rl:l
IR
H
=2
ro o,
o
ml
2]
it
1A
olN
ol
ol
rlr
%,

a3t ek 0, 2% 92 12 ]
o2, #9, B U A4E wEnelA fo7



0RFd)| HES 209 Y, Z%, 2, HDER0 oo 28 B2 JIRZAN 220 NSXIX EYc 230 Qi Hlul | 165

Recruitment of subjects (n = 30)

Excluded 0 = 1)

‘ Randomized (n =

29) ‘

|

Allocated to experimental group (n = 14)

Robot Tilt-table Training RTD)

Body Weight Support Treadmill Training (BWSTT)

Allocated to control group (n = 15)

|

‘ Data Analysis

Fig. 1. Flow chart.
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Fig. 3. Body weight support treadmill training.
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Table 1. General Characteristics of Subjects

Experimental Group (n = 14) Control Group (n = 15) X/t p

Sex (Male / Female) 8/6 7178 318 J15
Age (years) 60.6 £ 7.78 629 £ 7.21 -.825 A17
Height (cm) 162.79 + 9.74 161.80 + 8.74 287 776
Weight (kg) 66.21 + 11.77 60.40 + 10.38 1.413 .169
Hemi-side (Lt./Rt.) 6/8 11/4 2.773 139
Onset Duration (days) 69.93 + 22.99 7727 + 24.84 -.824 417
MMSE-K (score) 2636 = 1.74 26.00 = 1.51 592 .559

Mean + Standard Deviation

T AR duby 542 71s5AE AHESEY
o} RS2 A AL Shapiro-Wilk testS A-g-
sto] A e T2 gelskglth 1 W A-% vlae
Paired ttestS ARE-3lA.on thelad, 78, B3, A2
RHE I o] wshero] oigh 1

ttests ARG-SFGITE A1) FAITHA {9 22
a = 052 AAsAch

5 7t ¥] 1= Independence

I Z a1t

. ALY QoI S

1
£ A7) uhd] E4E thaat drkTable 1)

2. Ci2| S8y 28 H|u

Hip Extensors (HE)®] 524 8olA Aol &
2 A PHFZE 8224 Nojgjlon, 58 & FHHZS

10797 No.2A 2 dof v]3) golshA) Z7kstackp
<01, 2] T A HREhe 88.68 Nojglom),
% 10193 No.2A E3 Aol u)s) 2514 57}
F51CHp < .01). Knee Extensors (KE)2] 5248 oA
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F9 11933 NogA Ed Ao v]3) ﬂwﬂ
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Table 2. Change of Isometric Strength (unit : N)
Experimental Group (n = 14) Control Group (n = 15) T (p)
pre 103.96 = 26.76 108.62 + 14.00 571 (.568)
post 135.11 + 24.83 12575 + 1435 1.254 (.221)
. T (p) 9.067 (.000)” -5.787 (.000)"
change 31.14 + 12.85 17.13 + 1146 3.104 (.004)'
pre 82.24 + 2027 88.62 + 22.58 -799 (431)
post 107.97 + 22.85 101.93 + 24.01 693 (.494)
He T (p) -9.119 (.000)” -10.468 (.000)™
change 25.74 + 10.56 1331 + 4.92 4.015 (.001)"
pre 78.44 + 2048 78.51 + 10.98 -012 (.991)
post 104.26 + 22.98 93.11 + 15.98 1.526 (.139)
K T (p) -6.874 (.000)" -6.814 (.000)”
change 25.82 + 14.05 14.60 = 8.30 2.640 (.014)'
pre 105.87 = 27.26 105.58 + 17.13 035 (.973)
E post 142.16 + 3547 119.33 + 17.77 2214 (.035)
T (p) -8.443 (.000)” -7.953 (.000)”
change 36.28 + 16.08 1337 £ 7.37 4.990 (.000)"

Mean + Standard Deviation,*p < .05, **p < .01
HF: Hip flexors; HE: Hip extensors; KF: Knee flexors; KE: knee extensors

Table 3. Change of Balance Abilities (unit : cm, cm/s)
Experimental Group (n = 14) Control Group (n = 15) T (p)

pre 127.12 + 23.18 130.13 + 17.17 -400 (.692)

COP post 84.24 + 16.49 102.08 + 14.69 -3.081 (.005)*
Path-length T (p) 11.696 (.000)** 13.417 (.000)**

change -42.88 £ 13.72 -28.05 £ 8.10 -3.574 (.001)*

pre 422 + 0.79 433 + 0.58 -424 (675)

COP post 281 = 0.55 340 + 049 -3.075 (.005)*
Velocity T (p) 10.896 (.000)** 12.892 (.000)**

change -1.41 £ 048 -93 + 28 -3.334 (.002)*

Mean + Standard Deviation, *p < .05, **p < .01
COP: Center of Pressure

FOJ57] AAHATHp < 01, 1F 7] WateS v 2) 10 m 27 A
w3k A}, Ago] txo] s B Al7Hsee)ol Ao BE A B 5240 seco| GO, B
Tag AE BRI 5 USIthp < 05)Table 4). 5 HR 02 seco2A T ol W3 Solob

skt < 01). thzwe] 3 A Haake 5139
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Table 4. Change of Gait Abilities (unit : sec)
Experimental Group (n = 14) Control Group (n = 15) T (p)
pre 51.88 + 4.68 52.06 + 4.77 -.103 (.919)
post 39.86 + 4.96 4247 £ 4.62 -1.472 (.153)
TUG T (p) 29.807 (.000)” 19.515 (.000)”
change 12,02 151 9.59 + 1.90 -3.800 (.001)’
pre 52.40 £ 6.90 51.39 £ 4.01 484 (.632)
post 4223 + 6.56 39.53 + 425 1.030 (312)
10 MWT T (p) 32.472 (.000)" 27.176 (.000)"
change -10.16 + 1.17 -11.86 = 1.69 3.118 (.004)"
Mean + Standard Deviation, *p < .05, **p < .01
TUG: Timed Up & Go test; 10 MWT: 10 Meter Walking Test
Table 5. Change in Satisfaction with Rehabilitation Treatment
Experimental Group (n = 14) Control Group (n = 15) T (p)
pre 22.14 + 6.99 20.67 + 8.84 496 (.624)
Satsfaction post 47.86 + 11‘2*2* 34.00 + 8.28** 3.803 (.001)’
T (p) -7.870 (.000) -6.325 (.000)
change 2571 + 1222 13.33 + 8.16 3.228 (.003)’
Mean + Standard Deviation, *p < .05, **p < .01
seco Ao, & - 39.53 secO B T Ao wlg Y S Aol ol EAl= oIAH R Ve
FosHAl Hastlthp < .01). 25 7He] WSk ] A FAE ofdA st WY E5& At
ATt A, dj2ato] Akl Blsl Hat AlHsec)ol ojRfA gaw AR HEE, £YA HYPL HEF
Hagh Ae gld = AUTHp < .05)(Table 4).
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