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Abstract

Purpose : This study was performed to evaluate the effects of virtual reality combined robot assist gait training (VRG) on
improvement of balance and respiratory function in chronic stroke patients.

Methods : A single-blind, randomized controlled trial (RCT) was conducted with 35 chronic stroke patients. They were randomly
allocated 2 groups; VRG group (n=18) and conservative treatment group (CG; n=17). The VRG group received 30 minutes robot
assisted gait training combined virtual reality training, robot assisted gait training was conducted in parallel using a virtual reality
device (2 sessions of 15 minutes in a 3D-recorded walking environment and 15 minutes in a downtown walking environment). In
the conservative treatment group, neurodevelopmental therapy and exercise therapy were performed according to the function of
stroke patients. Each group performed 30 minutes a day 3 times a week for 8 weeks. The primary outcome balance and respiratory
function were measured by a balance measurement system (BioRescue, Marseille, France), Berg balance scale, functional reach test
for balance, Spirometry (Cosmed Micro Quark, Cosmed, Italy) for respiratory function Forced vital capacity (FVC), forced
expiratory volume in 1 second (FEV,), and maximum expiratory volume (PEF) were measured according to the protocol. The
measurement were performed before and after the 8 weeks intervention period.

Results : Both groups demonstrated significant improvement of outcome in balance and respiratory function during intervention
period. VRG revealed significant differences in balance and respiratory function as compared to the CG groups (p<.05). Our results
showed that VRG was more effective on balance and respiratory function in patients with chronic stroke.

Conclusion : Our findings indicate that VRG can improve balance and respiratory function, highlight the benefits of VRG. This

study will be able to be used as an intervention data for recovering balance and respiratory function in chronic stroke patients.
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HA B A bHgE HaEd FAHE AlFstal
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U WAl 91X T N U] AT W HEF gy
AE 5 Aol ol T3 A=, Az 55
= AR 35S AR sk AASHAT At 3ol tiA 2. AT A7
A2 AT A ol sl FEskA e = A
F Aol gotel Felstgon, AL UgFor U7 WS /AL SRS 9w 2Raded
27 Egz 5 o
S Ak 671 o)A A= A}, Korean version T(VRG) 187, HEH Feja FRI(CE) 1TE2=
- L AZE oA Mo EFH Tzo i =51
mini status examination (K-MMSE)9] 244 ®t} =2 4 A Adz2as Sl SR veol WSk
S wop QXA &) g A, chelo] gPeu £y T BHF 30 5 38 854 s AAsiatFie
o] 9li= 2}, 7|E} AlAT 24 o] Q1= zpo|n, A9 27 D. A7 A AdE §sto] A9 54, duES
o WX Ty sl o] 9l 3}, A|ZHal oFE 77| H, 8 fAof| thate] S5 distaon, & XP%
A7 9 A WA Age] i b muets Ay O WA AMEA AT Folg AT > Arkn
o FUFol 2AEA Pt A, BRAFP) El wz1 E0 AT T ASLHTable 1)
Table 1. General characteristics of subjects (n= 35)
VRG (n=18) CG (n=17) t/x* p
Age (years) 49.20+11.22 52.00+12.92 -68 501
Height (O) 165.01+7.78 167.19+5.27 -.97 341
Weight (kg) 68.12+11.78 72.80+12.36 -84 406
Post-stroke duration 10.2241.26 10.711.76 -94 355
(month)
MMSE (score) 27.50+1.86 27.18+1.47 57 573
Gender
Male 9 (50.00 %) 10 (58.82 %)
27 .854
Female 9 (50.00 %) 7 (41.12 %)
Hemiplegic side
Right 12 (66.67 %) 9 (52.94 %)
23 .629
Left 6 (3333 %) 8 (47.06 %)
Type of lesion
Infarction 10 (55.60 %) 10 (58.82 %)
.04 .845
Hemorrhagic 8 (44.40 %) 7 (41.12 %)
"Meantstandard deviation, VRG; virtual reality combined robot assist gait training group, CG; conservative treatment group
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- Virtual reality combined - Conventional physical
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Post test (n= 35)
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k1) _ .
I. 3 3 F ulmol A foj 2ol 2 M rhp< aF 1Y
A5 sk vias A3 sga sl LR
THdAAE Bt EREYPTHIT BEY EEA AsE o] rIR; EAstH o= apol2 W
& 7Y 4P 5 2575042 vl Table 2 9] TH(p<.05)(Table 2)
2} Table 3¢f AJAlsFATH
Table 2, Comparison of the balance ability between the two groups (n= 35)
VRG (n=18) CG (n=17) t P
pre 135.784+26.36 134.76+25.72 .16 909
post 110.17+18.25 117.184£22.27
REOSA
() Post-Pre -25.61+14.03 -17.59+6.23 -2.16 .038
t 7.75 11.65
P .000 .000
pre 1.05+.29 1.04+.25 .19 851
post .88+.21 97+.23
REOAS
Post-Pre -17+£12 -.07+.06 -3.21 .003
(cm/s)
t 6.24 5.20
P .000 .000
pre 4033.15+1003.50 3974.78+1258.65 15 .880
LOS post 4431.61+1080.77 4171.35+1216.75
() Post-Pre 3908.46+348.48 196.58+125.29 2.25 031
CIm
t -4.85 -6.47
P .000 .000
pre 44.50+2.66% 44.59+2.76 -.10 924
BES post 49.06£1.76 46.71+2.54
Post-Pre 4.56+1.98 2.12+1.58 4.02 .000
(score)
t -9.78 -5.54
p .000 .000
pre 16.93+2.18 16.35+£2.46 743 463
post 13.08+2.11 14.824+2.48
TUG
Post-Pre -3.85+1.27 -1.53+0.71 -6.63 .000
(sec)
t 12.90 8.82
P .000 .000

*Meantstandard deviation, 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, VRG; virtual reality combined robot assist gait training group, CG;

conservative treatment group
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Table 3. Comparison of the pulmonary function between the two groups (n= 35)
VRG (n=18) CG (n=17) t p
pre 2.12+.44* 2.08+.37 .29 773
post 2.37+.36 2.18+.36
FVC
o Post-Pre 25+.17 .09+.07 3.50 .001
t -6.22 -5.30
p .000 .000
pre 1.96+.34 1.94+.26 24 813
post 2.28+.32 2.06+.29
FEV,
Post-Pre 32+.18 12+.14 345 .001
L
@) t -7.40 -3.58
p .000 .002
pre 2.90+.72 2.74+.59 .69 497
post 3.15+.62 2.86+.51
PEF
change 25+.17 12+.15 245 .020
(L/S)
t -6.18 -3.29
p .000 .005

"Meanzstandard deviation, FVC; forced vital capacity, FEV;; forced expiratory volum at one second, PEF; peak expiratory flow, VRG;
virtual reality combined robot assist gait training group, CG; conservative treatment group
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