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| Abstract |

PURPOSE: This study evaluated the effects of
robot-assisted gait training combined with virtual reality
training on balance and gait ability in stroke patients.

METHODS: Thirty-one stroke patients were allocated
randomly into one of two groups: robot-assisted gait training
combined virtual reality training group (RGVR group; n=16)
and control group (n = 15). The RGVR group received 30
minutes of robot-assisted gait training combined with virtual
reality training. Robot-assisted gait training was conducted in
parallel using a virtual reality device. In the Control group,
neurodevelopmental therapy was performed according to the

function of chronic stroke patients. Both groups underwent
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training for 30 minutes, three times per week for eight weeks.
The balance assessment system (BioRescue, Marseille,
France), BBS, and TUG were used to evaluate the balance
ability. The OptoGait (Microgate Srl, Bolzano, Italy) and 10
mWT were measured to evaluate the gait ability. The
measurements were performed before and after the
eight-week intervention period.

RESULTS: Both groups showed significant improvement
in their balance and gait ability during the intervention. RGVR
showed significant differences in balance and gait ability
compared to the control group groups (p <.05). These results
showed that RGVR was more effective on balance and gait
ability in patients with chronic stroke.

CONCLUSION: RGVR can improve balance and gait
ability, highlighting the benefits of RGVR. This study
provides intervention data for recovering the balance and gait

ability of chronic stroke patients.

Key Words: Balance, Gait, Robot, Stroke, Virtual reality



56 | J Korean Soc Phys Med Vol. 19, No. 2

I. M2

Y55 W] AR} AgEo] WAsha, WA RS
A7t B FUEE £7] 2o, AL Hoe
8 24 59 o G B4 HeAE A Hi
AL BT B HEF BA0) 59 AL A
4o esloR Lt glouk 4742 welt
P asieh), B3 HEFL ol2ld £AeR 8 Al
Asta A wolA| Hu, AR Y 5%, U
A7, Qo] 59 AelE §uAZITH3]

B AL A 984

%% [e] E A e |

o]d &3H 2B go] W Qs X 7ALe] Ky
H27F AR FobA eAb= AlLs) &5 deke
BAsls A E QoHd] HUEF 3] HEe 9
st A7 7ka/d HSkE 7] fleiA A AR W

EENRE AAolck sk, oI A 27 371
A HEF Aol A Aok ks FAPOR

= o
rl
2 0
jL

Homby S{71014] W4 ¥]5% $40] 2| 2A} mayel

o 2ERREA vaste] A 5119 st A
A7)0t HAdEst 27 F7khon, o Auke 23
BHEANA B FA A 7)AH BeoR A4 B
3} 7 @o] Fo] malo] Wagh ve] B $49)
2 sigsobid] e gloth BRI ABHE 25

o

x4 gA9lo] Edl 5t HEF WA} 079} e,
A% Wolmel wo] ok, olejet Rnay
AEA BAS A 95 HEF 849 oA,
159 o) Aol BHAY 4 Y WHS WA B
shiz o] Fasirhn AztEn, 2Rz T
A 80] o)X, HEEL ol7] gIa) M=717] B
o 238le Aol HHEAl B0 Thoret 1
IAE A 4 ok

of] Hofo] Agulo] 0 JH4EAl] Hito] Hof
S| e ot oA ofel Bl 71 24

zz0] 7|01} ol
= Eapt omn MREA AR R okt A2
HEFIANA AL LEULS AT HE
F Wi Agedel R4 w72 ATEN)
B s A

59| FAE st Bauid £21% 7FesHAl wt
5o B3 A v afel o] AT AR 2] 5 Y
of aupAolglom[10], 1 AdE +F5Hat A3
58 & Tl At ole Ao® Atk w3t
HIRAAEEL B4, AAAP s FA12]0] Azt
Zolgtal st 1k dA] B oA BEHY
I} 7HFAA L] ZH o] tigt 754 At o] FoiA L
Ao, THFEAS HET REEYTAT} BT A
T Wol FE38haL, v HES $Ate] Pt B
Q45 FYshe AFES BE53 AA o) kA
2 AT B2 /M E AR 2REYEHo| gt
A HEF s 433 Hasdo] nAs gy
dolg oz v HEF B2 7] Sl gt
FA e FuARE AA st gk
I, gard
1. ACHe
EH?‘&UJ SA] B3 °J°ﬂ IR ﬂﬂﬂi LH Sy

9|L
rr
=
ox ¢
2
«
H o
(o2
=
S~ o
>
o
bu *
>
>
PL
8
£



Jtvid 2Rl 2RHWEHE0| 0y HES 2N A HESHN 0= S | 57
version of Mini-Mental Status Examination, K-MMSE) 24 2. S™ZEH|
HE £ A5E 0 A, Wit Blsto] v
FAE 40 o) AH13], 71EF A1E T &4l gl 1) %57 A1~ F(BioRescue)
A2 shgon, Ao 24 W A Y ol AT dgAte] 5 S5 s FPSHAL
A= A, A7 QREze] BAIZE A A, 252 ®l(BioRescue, Marseille, France) & o] 8:3to] 2451910
o] thehbi= 417 Wl A= st o, 78 AE % 3Hel54H(center of pressure, COP)TH
AT RS A TAS FEe 23Es oy Yol(imited of stability, LOS)| A %S 2L
ZULRGVR goup) 16, BEH Eejx @ Az ok COPY ZHL thaxph vk A Aol 30° A=
(Control group) 1S 02 AFE ZRIBE Bolo £ P vhls We] AUE A & F 247} A
wi oz L}Tﬂ Mgsgon, B e ahE 4L wol 240 di) Aud olF it gug
0%, 7= 33], T 851t & A8l ig 1). A+ FARE ZHAo A 12 F¢F A Z}*ﬂ HFE AR
A Zrojakgo l %?‘&E}tﬂ AR = A+ ol 5 dIT slo] COPO| & o5 eje} ol s =5 S7dRtthun,cs).
o SICH A8 BuEl AWR olp AR AU L0S FHS S o] AREGOIE L8] o,
(Table 1). -9, thzrie] % 87) WakoE gkt COPE o)%
Enroliment Assessed far eligbility (n = 31)
v
' I
Randomized (n = 31)
Allocation Pre test (n =31)
BieRecue BES, TUG, Optogait, 10 m WT
e A
e ™y ¢ ¢
Follow up
—_ RGVR (1 =16) Control group (n = 15)
- Robot assisted gait . i
training combined - Conservative therapy
virtual
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l .
Post test (n = 31)
BioRecue BES, TUG, Optogait, 10 m WT
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Fig. 1. Flow chart.
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Table 1. General characteristics of subjects (n = 31)
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RGVR group (n = 16) Control group (n = 15) /X p
Age (years) 49.06 + 11.52° 51.87 £ 12.75 —.643 527 °
Height (cm) 166.15 + 7.49 166.85 = 5.54 —.299 768 *
Weight (kg) 69.17 + 11.94 70.62 + 11.64 —.342 734
Post-stroke duration (month) 10.31 £ 1.30 10.53 £ 1.77 — 394 697 *
K-MMSE (score) 27.50 + 1.75 27.13 £ 1.46 635 530 ¢
Gender (Male/ Female) 9/7 8/7 027 870 °
Affected side (Right/ Left) 10/6 7/8 784 376 °
Stroke type 8/8 8/7 034 850°

(ischemic/hemorrhage)

K-MMSE, Korean version of Mini-Mental Status Examination; Values are expressed as mean + standard deviation (SD); “Independent
t-test. °Chi-square test. RGVR group; robot assist gait combined virtual reality training group.
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S} Bk 23} RGVRo| Controlit K} -§-2)3h
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4, ZX M- F oLt ZO{7t7| HALe| HE}
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HA & 57 TUGS] H3keke vmgt A7k RGVR
0] Controli+ 2t} §2J3t ZJo]E HYthp > .05)
(Table 2).

5. 5K & - & Haisaol vzt

HAES] W 5 08 R S 5
$olzolg »
RGVR+£0] Control:rL EE} -,-,—461- X]— =
9] H3lekg v wgt 21, RGVREo| Controlw: EE}
Sogt 7o 2 molth. Gve| Wislke wst A3,
RGVR+0] Controli= Et} 28t xjo]& Rt
Candece2] WH3}S v wst 23}, RGVR-©] Control:
Be} fFopsh 2ol Holrk 10MWTS] Hslee: vlastk
A1k, RGVRe] Control X.tt §-2J5t Z}o]& Hrk
(p > .05) (Table 3).

Table 2. Comparison of the balance ability between the two groups (n = 31)

RGVR group (n = 16) Control group (n = 15) t p
pre 135.56 + 28.04 136.87 + 26.22 —.134 .894
REOSA (mm) post 109.25 + 19.20 119.13 + 22.57
change -26.31 + 14.66* -17.73 + 6.61" —2.121 .046*
pre 1.02 + .29 1.04 £ 27 —.221 .827
REOAS (cm/s) post .86 + .20 97 £ 24
change =17 £ .12% -07 £ .06' —2.679 014%
pre 4099.11 + 1048.06 3943.95 + 1209.94 382 705
LOS (ar) post 4494.44 + 1114.82 4150.99 + 1163.34
change 39533 + 324.23* 207.05 + 130.13' .095 .045%
pre 44.69 + 2.77 4420 £ 2.70 495 624
BBS (score) post 49.38 = 1.59 46.46 + 2.61
change 4.69 + 2.06* 227 + 1.62' 3.649 001 **
pre 16.87 + 2.30 16.11 + 2.50 .390 381
TUG (sec) post 13.04 + 2.10 14.59 + 2.53
change -3.84 £ 1.26* -1.52 + .76* —6.242 .000

REOSA: Romberg's eye open surface area. REOAS: Romberg's eye open average speed. LOS: limited of stability. BBS: berg balance
scale. TUG: timed up-and-go test. 'Significant differences between pre and post test (p <.05). RGVR group; robot assist gait combined

virtual reality training group.
*p < .05, **p < .01
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Table 3. Comparison of the gait ability between the two groups (n = 31)

RGVR group (n = 16) Control group (n = 15) t p
pre 38.83 + 6.85 37.10 + 8.79 614 544
ASL (cm) post 4423 £ 6.55 40.34 £ 9.95
change 539 + 2.83* 324 + 275 2.147 .040*
pre 21.78 + 2.78 21.19 + 2.59 617 542
ASS (%) post 26.89 + 2.05 2422 + 2.07
change 5.11 + 2.69* 3.04 + 197 2.455 021*
pre 42.09 + 10.04 41.89 + 8.59 .061 951
GV (cm/s) post 48.31 £ 9.98 44.56 + 7.71
change 6.09 + 4.46* 267 + 4.66' 2.083 .046*
pre 70 £ .12 67 + .14 435 .667
Cadence (%) post 79 £ 11 72 £ 11
change 10 £ .07* 05 + .06' 2217 035%
pre g7 £ 21 76 + .21 .081 936
10MWT (Mfs) post 95 + 24 85 + .18
change 18 + .08* 09 + .06' 3.344 002

ASL: affected step length. ASS: affected single support. GV: gait velocity. I0MWT: 10 meter walking test. 'Significant differences between
pre and post test (p < .05). RGVR group; robot assist gait combined virtual reality training group.

*

p < .05
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