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| Abstract |

PURPOSE: This study was conducted to investigate the
effect of the virtual reality training (VRT) using 3-
dimensional video gaming technology on spatiotemporal gait
parameters in older adults.

METHODS: The study participants were divided into two
groups: the VRT group and the control group. Those in the
VRT group were enrolled in a VRT, which was conducted for
60 min per day, two times a week, during the 6-week research.
The Wii-Fit balance board game was used for the VRT
intervention. The VRT consisted of 6 different types of games,
namely, jogging, swordplay, ski jump, hula hoop, tennis, and
step dance. A 3-dimensional TV was used for 3-dimensional
display. Participants in both the groups received 3 sessions of
fall prevention education, at the first, third, and fifth weeks.

Their gait parameters were measured by using OptoGait.
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RESULTS: After 6 weeks of the VRT, the spatial gait
parameters of the participants, that is stride length and step
length, were significantly improved compared with those of
the control group participants (p<0.05). The temporal gait
parameters, such as velocity, cadence, stride time, and step
time, also showed improvement after the completion of the
VRT training (p<0.05). Both the temporal and spatial gait
parameters of the VRT group participants showed
improvement after 6 weeks of the program compared with
those of the control group participants (p<0.05).

CONCLUSION: The VRT using 3-dimensional video
gaming technology might be beneficial for improving gait

parameters to prevent falls among older adults.
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Table 1. General Characteristics of Subject

N= 40

VRT group control group . ,
(n=21) (n=19) z P

Gender

(male/female) o2 i

0.002 0.962

Age (years)
Height (cm)
Weight (kg)

Experience
of falls (time)

Note. Values are expressed as mean + standard deviation
(SD).

76.15 (4.55) 75.71 (4.91) 0.286 0.777
156.43 (7.21) 155.65 (7.27) 0.325 0.747
61.97 (8.67) 63.76 (6.76) 0.695 0.747

1.10 (0.31) 1.24 (0.56) 0.926 0.361
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Bt 7]% 155.65cm, B4t E5A1= 63.76kg, 121
d Sl 1243] o] Qlek F w7t frofdt

106.98 steps/minof| 4] T & 116.68 steps/min .2 9.70
steps/min®] F-OJ3F /S H oW (p<0.05), hEa-
12} A of| A= 109.55 steps/min O & YEFGEIL 22} =
gollAl= 1139 steps/min© 2= e 23k =

2. A UHHO| M2 A|ZF] 23l Bi40| 5}
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H3dr VRT E&d A 113.70 cm/sol|A] T &
134.25 c/s 2 20.55 em/s 2] §-2J3F SFARS H 9l o (p

<0.05), h29] 12} Ao A= 112.88 cm/s 2 L}EF
WAl 22 SA A= 11593 cnis &2 7] 81 FFAF

10

ﬂlﬂ/\]ﬂ-OﬂA{ VRT &
105 secZ -0.09 sec?] ‘rr—J 3t &
(p<005) w2 13 574 Al 112 secow 27} ZAo]
A& 121 secZ -0.01 sec?] 213+ AN HolA| ¢k

sol ) glgleh. ST EAPS] T2 1F 2+ Aol
H|OA] VRT ol o] s mich 015 2 4

1 1.14 seco| A &9

LA

P Hyo

=
Holz] oottt Ay} tjze] g 7+ #o] vl ok SRRt SRR whE 2F I Aol BlaLof A
oAl VRT ZF0] tj2aitt fostA w2 = VRT ol A tf2at it fofaHA| w2 4ol Helsd
EHATHp<0.05). B4404 VRT 25& &d & thp<0.05). HAIZHJA VRT 22 T2 A 057 secoll A
Table 2. The changes of temporal gait parameter
N=40
Experimental group Control group t p
n= 21 n= 19
Pre 113.70 + 16.71 112.88 £ 17.09 0.152 0.880
Post 13425 + 19.38 11593 <+ 1851
Velocity (cm/s) Pre-Post 2055 + 830 305 + 694 7.191 0.000
t 11.349 1.922
p 0.000 0.072
Pre 10698 + 13.79 109.55 £ 15.08 0.563 0.577
Post 116.68 + 16.47 11139 £ 17.96
Cadence (step/min) Pre-Post 9.70 + 4.65 1.84 + 388 5.769 0.000
t 9.555 2.076
p 0.000 0.053
Pre 1.14 + 0.14 1.12 £ 0.14 0.574 0.570
Post 1.05 + 0.14 1.11 £ 0.16
Stride time (sec) Pre-Post -0.09 + 0.04 -0.01 =+ 0.04 6.454 0.000
t 10.205 1.486
p 0.000 0.156
Pre 057 £ 0.07 056 = 0.07 0.600 0.552
Post 052 £ 0.07 055 = 0.08
Step time (sec) Pre-Post -0.05 + 0.02 -0.01 =+ 0.02 6.305 0.000
t 9.880 1.460
p 0.000 0.163

Note. Values are expressed as mean + standard deviation (SD).
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T 052 sec Q2 -0.05 sec?] 793 TS HAS V. 7 &
(p<0.05), 22 12} Z7 Al 056 secol| A 22 57
ol A= 055 seco. 2 -0k 4L HolA| okgket. st 2 AT 3D 7|ES A89 7HEA T ug e
A9k Aol w2 T2 7k 2to] HluofA] VRT o AlE olgate] =91] kS Fol7] flaf A=A
A HERdEY fofsAl w2 ol dERdH ch. 7Rk Al 7] Bl e A} AdubAl oE Za
(p<0.05). IHE WS W, Su 8 A A wR, 1F
25, 22 Wlg 2ear oAl HekehA & = Slrh=
2 H-0f S} FHES 7L A eH(Martin-Moreno -5, 2008). ¢1+

2719 =S Al HEsh] ok 3DE Lo
+ 3l & © "Esksith o= *HET 7o) gt
F7)A0lgta AbR En, A7t APESLE 3D 3

R A VRT #+& 8 A 128.18 cmof|A] &1 o

T 13893 cm& 10.74 cm®] §-9]3h A H O off elsalf el wheh Hak Al é' 8}% S E
(p<0.05), YR 12} 24 A] 12526 cmo|| A 23} 23 2 g;giq

A= 12720 em® {013t S WolA] ¢hotrh 544 W7WAEL 3D 3PS H7) Y8l Hg A= ES
gk o] whE T1F b &fo] Hlaof|A] VRT oAl Zgst e, ARl gRE elEol9 7] Wi
ol s FolatA w2 ol vt off EIE9] S 2Hgskar W A= QS 285t
(p<0.05). Ao VRT 2 T 7 64.08 cmof| A At oH ol f&, A7AE HFie] EHEE T4
T T 694 cmOF 536 cm®] F-OJ5F IS HYlo stk Ad F1 EHTHE 9ol 9 20 AY
m(p<0.05), H2T- 12 54 Al 62.57 cmof| 4] 22} AT FE 7= WSS YRfo| ghot FAIS
SO A= 6355 cmO. 2 F-oJgh A Kol ook g Y=E SRQleh ey o] EHstoly wjtet
o} shANE SRR o wE TE 7 2fo] HlaLofAf < ASEHAY AFES A & 4= gl A7 71
VRT FoflA] o 2Rt %94'8}7%] =2 o] ek okgrom, gut Fof ©

|
TH(p<0.05). 22 3k 3D o Ao B F Aed 1S

Table 3. The changes of spatial gait parameter

N=40
Experimental group Control group t p
n= 21 n= 19
Pre 128.18 + 15.86 12526 + 21.67 0.490 0.627
Post 13893 + 16.14 12720 + 23.68
Stride length (cm) Pre-Post 10.74 £ 6.69 1.94 + 8.6l 3.628 0.001
t 7.356 0.983
p 0.000 0.340
Pre 64.08 + 7.93 6257 + 1091 0.502 0.618
Post 69.44 + 8.07 6355 + 1191
Step length (cm) Pre-Post 536 + 334 098 + 429 3.621 0.001
t 7.352 0.999
p 0.000 0.332

Note. Values are expressed as mean + standard deviation (SD).
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