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| Abstract |

Purpose: Hallux valgus (HV) is one of the most common chronic foot disorders, occurring when the first toe deviates laterally
toward the other toe. HV impairs muscle strength and affects gait function (postural sway and gait speed). Thus, this study aims
to investigate using the FDM system the effect of wearing braces on gait while wearing a virtual reality (VR) device.
Methods: This study was conducted on 28 healthy adults with HV of 15 degrees or more. To compare differences in walking,
depending on whether a toe brace can be worn, the subject walked without wearing anything, walked after wearing the VR device,
and walked after wearing the VR device and the toe brace, and the FDM system was used for the gait ability measurement analysis.
Results: As aresult of a one-way repeated analysis of variance, the walking speed-related variables (cadence, velocity, etc.)
in the HV group were higher during comfortable walking. In addition, walking while wearing a VR device and walking while
wearing a VR device and a toe brace demonstrated more significant values in terms of six gait parameters (double stance phase,
loading response, stage, stage, stage, and stage). The maximum pressure of the forefoot was significantly reduced when walking
while wearing a VR device and a toe brace compared to comfortable walking, but in all variables, there was no statistically
significant difference between walking while wearing a VR device and walking while wearing a VR device and a toe brace.
Conclusion: Orthosis witha VR device during gait (OVG) and gait with a VR device (GVR) affect gait in HV patients. However,
there was no significant difference between GVR and OVG. Thus, it is necessary to conduct experiments on various HV angles

and increase the duration of wearing the toe brace.
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Table 1. General characteristics of participants

(N=28)
Characteristics Mean+SD*
Gender (male/female) 6/22
Age (years) 21.21 £ 1.40
Height (cm) 16524 + 6.44
Weight (kg) 61.89 + 11.16
Dominant foot (right/left) 27/1
Angle of HV(°), Left 15.96 + 3.53
Angle of HV(°), Right 15.68 + 2.75

“Meantstandard deviation
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Fig. 1. Hallux valgus angle measurement using
a goniometer.
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30 | PNF and Movement Vol. 21, No. 1

3) 7R AlEEeld 7171

AnlEE ARIE F1aR Al dold 717 9
AI(PICO-U VR, Goertek Inc., China)& AR&-3}th of
HAEE AR =8 B70) obd THE 87 A
Ao masried ate) 712), Fig 3). 413
AJZtoll QEA /g AbE Al AIEF f1R] ol A4 ]S
i, 7HE 2 B 7RI HEES VR =AY

gl

lﬂ

ol uﬁ o

AFT F, WSEB AFE Avke Y29 Seol
MES B /M B 94 ATt G4l
ABEIT QU F9 RS Ha 5T Lo B
usES st

Fig. 3. Virtual reality device environment video.

4) FDME o] &3l B3 58 =4

B3] =2 =42 The FDM System Type FDM 1.5
3] 7K Zebris(©), Medial GmbH, Isny, Germany)-2 ©]|-8-3}
&t} The FDM System Type FDM 1.5 1580x605%21
m 27]9] &4 AW E 12 g 12002 7|25, &
11,264711 9] 4= AlA7F WaE o] Qlck 2ago] H+t
B8 2971 Hokh 29 29 & 5 A9 S
me| HE 24 S NS, HYe] 714719 4
7% el 53 @ %HOﬂ R
WS % T HASHES Shch. e wae) 27
o 2y (Zebrls FDM ver. 1.18.48)% E5}o]
dukA el '33 F7] Hpot A Y HlolEE B3 Al
A HPE SR B 37] Waee olF

Hpo

A A7), Fat whg7], AR27], T AA7], 447

O AFA WA BTG AL SE, 288 Zol,
e2e AL A o), el el AL 245
ek

B AL AR BA7] g offo] that 1Ay
o] zfol2 vlmal] Slal BE chakazt Heke way
(Comfortable Gait, CG), VR 7]7]E 283t 1 3J(Gait
with VR, GVR,), VR 7]7|¢} H%7|5 2H8-3t 13
(Orthosis with VR during Gait, OVG)2] Al 7}A] HlH o
2 2R3tk 28 S0 E AFA L 8H )
flsto] T2 1S Al 7R S8 2
S 7 e AAElA H3g ol st =1
! é"é% A A5} TH(Table 2). th A= 23
= Ej
Z]

g5 SF 2m A A otﬂé%

rsi'
o

Table 2. Classification of Gait methods

CG* GVR® OVG*
VR X© (o} (o}
Hallufix X© Xe (o}

*Comfortable Gait, °Gait with VR, °Orthosis with VR
during Gait, “wearing, not worn
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Table 3. Gait phase parameter

H EAR O SOl 2ashltt 0% A|x7], &
8} WL, A627), 271 CGell M8 GVR3}
OVGA EAH 02 o317 S7kshett. shAg,
SE wio]4 GVRIE OVG Afolollis EA 0= &
olgk Apol7h rekbA] ottt

Condition (Mean+SD)

Parameters o F P
CG* GVR OVG*

Double stance phase (%) 25.13+3.51 32.53+6.23¢ 31.37+5.66° 16.02 0.00
L 12.86+1.70 16.47+2.96° 15.78+2.75° 16.07 0.00

Load response (%) |
R 12.52+2.11 16.41£3.70 15.87+2.95° 13.84 0.00
. L 12.40+2.03 16.21+3.58¢ 15.73£3.05¢ 13.75 0.00

Pre-Swing (%) d
R 12.69+1.67 16.30+2.94 15.63+2.80° 16.09 0.00
Slng]e limb support L 37.41+1.68 3380:‘:307d 34.04+3.18° 15.32 0.00
(%) R 37.70+2.00 33.75+3.43¢ 34.61+2.88° 15.09 0.00
L 62.58+2.04 66.53+3.449 65.56+2.89° 14.65 0.00

Stance phase (%) d
R 62.87+1.95 66.18+3.01 65.77+3.19° 11.88 0.00

*Comfortable Gait, °Gait with VR, °Orthosis with VR during Gait, dSigniﬁcant differences between CG and GVR,

“Significant difference between CG and OVG

Table 4. Spatiotemporal gait parameters

Condition (Mean+SD)

Parameters o F P
CG* GVR OVG*

Cadence (steps/min) 111.44+9.89 97.27+14.71¢ 97.17+13.52° 11.39 0.00
Velocity (km/h) 4.21+0.73 2.93+0.79¢ 2.92+0.74° 27.05 0.00
Stride length (cm) 125.17+13.91 99.09+15.62¢ 99.02+15.68° 27.95 0.00
Stride time (sec) 1.09£0.10 1.27+0.23¢ 1.27+0.20° 9.34 0.00
L 62.63+7.09 49.47+7.82¢ 49.64+7.81° 27.77 0.00

Step length (cm) P
R 62.54+7.10 49.62+7.99 49.38+8.12° 26.46 0.00
. L 0.54+0.06 0.63+0.12¢ 0.64+0.10° 8.69 0.00

Step time (sec) d
R 0.54+0.05 0.64+0.11 0.63+0.10° 9.41 0.00
Maximum force of L 740.00+153.00 662.98+126.57 645.18+125.24° 3.87 0.02
Forefoot (N) R 750.74+149.33 672.54+133.64 647.70+135.60° 4.15 0.02
Time change of heel to L 37.50+4.30 46.86+6.85¢ 47.62+6.81° 23.87 0.00
forefoot (%) R 38.32+4.87 46.17+7.34¢ 45.38+10.13° 8.70 0.00
Time maximum force of L 74.29+1.94 76.02+2.99¢ 76.36+2.80° 5.05 0.01

Forefoot (% of stance g
74.54+1.65 75.97+1.91 76.95+1.81°¢ 12.78 0.00

time)

*Comfortable Gait, °Gait with VR, °Orthosis with VR during Gait, dSigniﬁcant differences between CG and GVR,

“Significant difference between CG and OVG
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