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Abstract The purpose of this study was to evaluate the effects of a visual flow speed‘s modulation-based
VR(virtual reality) program on gait function in stroke patients. Thirty one stroke patients were randomly selected
at Dep. of Rehabilitation medicine of M hospital in Seoul. We carried out the gait analysis by dividing them
with four conditions : one condition had applied without the visual flow modulation-based VR and another had
done three visual flow speed's modulation-based VR(0.25, 1, 2 times). The gait analysis was used with GaitRite
system. The data were collected using gait velocity, cadence, stride length, step length, single support time, and
double support time during treatment. The results were as follows. First, the slow visual flow(0.25 times)-based
VR program on the condition was significant decrease gait velocity, cadence, stride length, step length and
increase single support time, double support time(p<.05). Second, the fast visual flow(2 times)-based VR
program on the condition was significant increase gait velocity, cadence, stride length, step length, single support
time on paretic lower limb and decrease single support time on non-paretic lower limb, double support
time(p<.05). Third, the normal visual flow(l times)-based VR program on the condition was not significant
differ gait velocity, cadence, stride length, step length, single support time, double support time. In conclusion,
the visual flow speed's modulation-based VR program improves gait function in chronic stroke patients
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[Table 1] General characteristics of subjects

T AgF0=31)

A/ o) 19/12

o] (Al 59.70 + 1565
A% 164.72 + 1042
A 66.24 + 939
uhH|E($/2h 13/18

W71 7HE) 13.74 + 686
MMSE-K 27.36 + 245

MMSE-K (mini mental state examination -Korean)

3.1 TS Z2OMe| AZLSE &£z
2 maso) W
VR 2299 £t 02581 A9 L
7} 37.74+13.53cw/sec, E<E427) 66.73+ 11.23 step/min,
3= FHAo] 648115812, A=  FHAo]
64.24+16.59cn, 32 HAFo| 32.43+9.40cnE, A= TH
2Jo] 32.02£16.89cnE 0051 7HAsI T 3= Thalx]

[E 2] NZ158 4uwo] T 2y 529 ua

AR AIZFO] 49+23sec, 715 TSFR| X R A|ZFo] 57+ 13sec,
FFR| | Z| A|7k0] .80+.29sec, 7AZ FBlA| R| A A|7F
o] 82345 Qo517 Z715ttHp<.05).

AR z2awe) SEt 1Y A9 HYsws)
51.07+20.04cm/sec, H-44=7} 79.00£13.34 step/min, $H=
Ao 72.10£20.87cnz, A EHAO] 71.86+20.53
cm, 3= HAo| 36.54= 10.85em=zE, A= THAO]
35.84+10.17cm, = THaFX| R R A 7o) 37+.04sec, A=
TSER| R R A 7k0]  55+.10sec, B FBFR|R|R| A7)
.66+£.31 sec, AZ IR R A A|7bo] .67+31secE G-2J3t
#o]7} QATHP<05).

AFEA T2oRe] SEk 2u A HPEEI)
63.90+23.98cm/sec, H-&4=7}F 89.15+11.21 step/min, T+
Ao 80.04+21.89cm=z, AZ EHAo] 79.82+21.09
cm, 3= HAo| 40.76+ 11.31n=zE, A= THAO]
39.45+11.12cm, 33 T} 2] 2| A|7H0] 41+.10secE &
olsbil 2SI A% Sk AIZI] A8 10sec,
82 o

AR A A 7Fo]  48+.12sec, U=
484122 9081 745+ tHp<.05)[E 2].
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[Table 2] Comparison of visual flow speed’s modulation on gait function

Bl AAHAEE 0.250 1of 2 F P
o)
EBSE 5103+ 1007 37747+ 1353 5107 + 2004 63907 + 2398 89752 .00
(cm/sec)
H A
=T 897 + 1329 66737 o+ 1123 7900 + 1334 89157 & 1121 114219 .00
(step/min)
3= Blaz)
Lﬂ(j)i° 7026 + 1942 64817 + 1581 7210 + 2087 80047 + 2180 42362 .00
712 BH R
v (;)E" 7182 + 2048 64247 + 1650 7186 = 2053 79827 x 2109 45873 .00
3= QxR
Lﬂ(cm)i" 3652 + 1084 32437 &+ 940 3654 + 1085 40767 + 1131 36928 .00
A= HZAF
Lﬁ(cm})i" 3577 + 1012 32027 &+ 689 3584 + 1017 39457 & 1112 27679 .00
& kA
R Z) A7t 37 = .03 49T = 23 37 = 04 41T+ 0 6891 .00
(sec)
A% 95
R 2| A7 55 + .09 s7t+ 3 55 + .10 48T+ 10 11260 .00
(sec)
S A
R R A7k 67 £ 29 80T £ 29 66 o+ 31 48T = 12 27109 .00
(sec)
A% FsiA
22 A|7F 68 £ 29 2T = 3 67 o+ 31 48T £ 12 28302 .00
(sec)
B REAR}
TgayrasEol golgt Aoz} gle uf (p<.05)
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AR AL Zdko g 0254, 1), 2819] A2 AT &xs S SRR a5 vEhfsich
Hgato] RAYRAG AAste] BY F AF7HA mte) TR ERe A2 A Aololl A TR A
o]z} QxS u|watgr. 2t 850 AT AES dohll7] 915k gt mtoltk
wEZ 3xo] 7)% 3] 3ol A Eﬁﬂhﬂﬂiﬂ MAe  THEAANAY Az mEwe FTE FEAIA At
BRpel R 7AL] 2 BRr Hid], I olf 715d Y 5FAQ AR I E ojFolUa, JFES A
=S o]Rd| Hjo] a3 Q7o) HY| uﬁ—ﬂro]u} Bk ofyal, ZpAIA QPP Aol Z]ofstal A4 B uf
[18]. Edwards [19] &= W&5 350 B WhAle iz €S FEstel21], HEF BAe] By 528 A7
2 gy, Bedt o] e FulslA o]Roiz] W22, WY fdE EY 4 drkar sRqlth23]
31, Fgo] o] RZo|x|x] g Flo] EXolabir 3¢k o THIEA E¥E SR ¥ A= HES
H A4 025019 =¥ A ZESo|AE Hadr,  FERoA AA7RRA Y] STt Sa% AES Fto] =
Hag S gty A2 oA 312 By 42wy HOR ol S I&HAY|Y] witelstal Hiskeict
o] fostAl A B FBIAAAARRE, A gt [24] H AR Ve, AR P wsistil
AAAAZY, B2 Tt A A AL A5 DAz ARE 2 Sle Hel EE Weth2s]). 7150 vk
o] folsH| FUstgl o, 2ufe] W AjZEEoME U ARAsel 25 5L EE ARE AN
Hdr Bl 12 gtuy A2 g 32 B ohe AR = R 5789 55 9T =
A% 24, 3= PR AR AZL0] fo5HA Frksta HoR o] FolxIrh26]. EFF thefstal HEA EHE
A5 FBHAAAATE, 85 Aot A AT A5 dabr] FEll AEA ] A she AFA 2 A Tk
A A AZEO] fol5HA] ZAxskRIT S LOITH27]. You 52812 HEF AIA 7HS
de Smet S{14]& &AL Aol 3kx}ollA] -2ul, 14}, 2} A 2L HE3 T &4 viS o SA3E got
o] A7t B8 & W3lE Hgsle] RN He B HESE A4x(laterality index)E B7FSko] YA
B A Aol Txuparo] A7 2R A 2EHEGG fogt P HeJoRN uphlE §1A
WaFe] Azt s gl a4, HA(step length)9] 79 9] 7l SlEE SIS, ok (v At By
3 FEAS TP etha Baskgith B ApoAE A 5FHY] WIS A7t FEolA Rt e s WilkE 2
o] M7 WEke] B EN nFVIA R WE AlEE o AATERAS ER1E 4= Utk Jang F291 7MY
£50] 2ujjol|A] Ba&Eol HA(step length)o] G-2J514 A T & 5= AxpAe-sul A g o] Aol &
Z7}sklc & 7] S 7R AL skalom, You 52412 A
AN Arl Bgerol xATbgo] 303 gy uhH] HAuhH] ofgoA 7MFEY £ & RS dat
SRRt AZEE SEl fAge] Resrrct o @ZeEud Yol BAshE RN AFtAAS et
mEAY =9 A5 £59] N7k Bate] Azt ARtk A8 AAEkIT:
SR RRE 0] LG5 Hro) Rrsle Zolow AEAHOR MPAE Ve R 3 A7 AT S
A BARAe] Bes ol Wsks AAIcE offet Al HRF TR0 HEF 2Afe] S RFE| 1f-E
A5 EE NZAEFo] BANA e AR oF & I FRE A Ale 1] Rasprt ofF o B3
=9 50 (1310 dist EE Alwste] 23] Wakrd  SEs FEIE 9 S e A8 Ao =
I} Szl ARRE 5 Qi AZARS] 9do] Ho o A HUYS Foto] 5 qEl JlojA] Ysks W
24 %—‘1%4 o oIzke] o] 43t S Frp o= JFHE wEA JPAL 5 glon], &5 7 Al
I 3TH14]. o] NS E vt s REEe 1g  AKH A7 JRE T3 2] AAR wo] JHs
FeAZ Are Hxsl) olgd o Bkl Bz SH gtk B MO &F AW 25 £ G ¥
32 Zo] HA] AP Y3l HssH HomM o]Ro]  EHAQl ASE Fol A A FEFOEA AL A
ek akch20). 59 o weh By o] A WsAIths
£ AellA 1ujo] A4 Lol AT AZteE e & 5 ol

Lo HYPXFEY Fof7t AolE UERHA] 3tk
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