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significant results, but the rest of the category did
not. In CoSAS, statistically significant results were
found in the items of total score, accuracy, ori—
entation, and attention, but statistically significant
results were not found in the items of reaction time,
memory, visual perception, language, and high-evel
cognition. In SFT, statistically significant results were
found in the flexibility category, but statistically sig—
nificant results were not found in the rest of the
category.

Abstract

Background: The purpose of this study was to in—
vestigate the effects of virtual-based customized re—
habilitation training program on cognitive and phys—
ical functions in disabled persons with Chronic
Stroke.

Design: Pre—Post

Methods: The subjects were residents of the com-
munity over 50 years of age who had a stroke for 5
years. The intervention was conducted twice a week

for 6 weeks, a total of 12 times, and consisted of a
total of 40 minutes training program with 20 minutes
of cognitive training and 20 minutes of motor
training. Pre-— and post-evaluation were conducted
for 1 week before and after the intervention, and the
evaluation items were Korean version of monolithic
assessment(K-MoCA), cognitive screening assessment
system(CoSAS), and senior fitness test(SFT).

Results: The K-MoCA total score, abstract reasoning,
and short-term memory items showed statistically

Conclusion: The application of long-term virtual re—
ality-based dual-task training to the disabled persons
with chronic stroke is thought to help improve daily
life activities in the community.

Key words: Cognitive, Physical, Dual task, Virtual
reality, Stroke
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Recruitment of subjects (7=23)

Excluded
— Occur of stoke < 5 years (n=4)
- Personal reasons (7=1)

Pre—evaluation (7=18)

|

Cognitive training + Physical training (6

weeks)

Excluded
- Personal reasons (7=1)

Post-evaluation (7=17)

|

Data analysis

Figure 1. Flow chart
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Figure 2. A: Physical Training, B: Smart Mirror Device, C:
Cognitive Training Using Smart Mirror, D: Computerized Cognitive

Training Program, CoTras E: Cognitive Training Using CoTras
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Table 1. Customized Rehabilitation Training Programs with Cognitive—Physical Sequential Dual-task using Virtual Reality

Sit down, Head diagonally pull down

Neck rotation in sitting position

Sitting and bending the torso to the side

Sitting on a chair, extending one leg and bending the upper body forward

Sit down and bend upper body diagonally

Sitting down scratch and lifting from opposite shin upward

Sit down, put on the theraband and bow forward

Sit down, hold the dumbell, and raise both hands at the same
time

First Tilt left and right pelvis on sitting Fourth  Sit down with ankles on knees to stretch the piriformis muscle
week Sitting on a chair, raise and lower knees week Standing, holding a chair and squat

Sit down with ankles on knees to stretch the piriformis muscle Standing and moving in front of the foot

Standing, chair hold, heel lift Standing, chair leaning leg raising to the side

) ) Walking sideways while standing with a theraband wrapped
Stand, lean on a chair, and lift one leg up
around

Stand up, bend knees and raise them as high as possible Standing, and take a step up on the step box

Sitting on a chair, extending one leg and bending the upper body forward Sit down and bend upper body diagonally

Tilt left and right pelvis on sitting Sitting down scratch and lifting from opposite shin upward

Sit down, hold the medicine ball and raise it diagonally Sitting and bending the torso to the side

Trunk rotation with arm flexed using medicine ball Sit down, hold the medicine ball and raise it diagonally
second Sitting and spreading it out of knees Fitth Sit on the chair and raise the other hand/foot

Standing, chair hold, heel lift Sit down, wear a band, and extension of knee
week _ o week  “\Walking sideways while standing with a theraband wrapped

Standing and moving in front of the foot

around

Walk in place Standing, chair leaning leg raising to the side

Sit on the chair and raise the other hand/foot Standing, chair hold, heel lift

St in a chair and lean forward and take a step with one hand Standing, and take a step up on the step box

Tilt left and right pelvis on sitting Sit down and bend upper body diagonally

Sitting down scratch and lifting from opposite shin upward Sit down, put on the theraband and bow forward

Sit down, put on the theraband and bow forward Sitting and bending the torso to the side

Trunk rotation with arm flexed using medicine ball Trunk rotation with arm flexed using medicine ball
Third St down, wear a band, and extension of knee Last Sit on the chair and raise the other hand/foot
week Standing, holding a chair and squat week Sit down, wear a band, and extension of knee

Standing and moving in front of the foot

Walking sideways while standing with a theraband wrapped around

Sit on the chair and raise the other hand/foot

St in a chair and lean forward and take a step with one hand

Standing, holding a chair and walking back and front

Standing, chair leaning leg raising to the back

Standing, holding a chair and squat

Standing, and take a step up on the step box
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2 40 HHI(Adult Stage)2 EFSHCHKang S, 2022). CoSAS S HIIE72l CSOA(Cognition
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M o
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3. Hiole=E4

2 HAF0AME SH =212 SPSS ver. 27.0(1BM Corporation, Armonk, NY, USA)E A6t XIsisHHCH
CHAIXIS| Bt E52 246H| ol JI=SHE AMOIACH, AH-AIE HIRE o S E2 T-Z2&82 AI&st

ALh. =7e+===2 052 £HoIALL

. A2k

. CHAIRIS] BN sS4

SA2l =285 IS

CHAMRLS] LBHE E4 24 ZDk= Table 20l MAIZIO UCH S 17E2 AR = 24 15H(88.29%) 10 (A 2
(11.8%)22 FEZRUCL BR HHA2 67Al, Bz 2Y J12t2 1780IUCHL E42 KE2 ZAM0I 138(76.5%), =2
0l 48(23.5%) 22 LIEIHRH, &4 £2 2&1%0] 53(29.4%), LEZ0] 128(70.6%) 22 F= ALK
S A 2D =S8 1H(5.9%), S8t 4H(23.5%), NESW 12H(70.6%922 LEIHLD, B3 AE
g MES2 65.23kg0IALE =2 6IHE2te| Hat s B 117822 2UEUCH, MBI B2
ZOIACH

Table 2. General characteristic of subjects

Variable n(%) or M + 3D
Sex(Male/Female) 15(88.2) / 2(11.8)
Agelyear) 67.00 £ 8.00
Onset(year) 17.00 + 7.06
Attack type(lnfarction/hemorrhage) 13(76.5) / 4(23.5)
Sde of hemiparesis(Left/Right) 5(29.4) / 12(70.6)
Level of education(Primary/Middle/High) 1(5.9) / 4(23.5) / 12(70.6)
Height(cm) 166.41 + 5.78
Weight(kg) 65.23 £ 8.59
Number of falls? 117 £ 2.28
MBI (score) 86.05 + 5.91

;Number of falls within 6 month; MB= Modified Barthel Index

2. KMoCA 8 &= Hlu
CIOIE! =4 21 K-MoCA S8, 4=, XHa40128) e=0iks SHELZ K2I8t X019t LIEHRICHp <
Ol= o Q1K JIs G0N & 08 £= A2 [E B3t 201 QU LIEHRISS AIAKSICE BHE, AlZ2

Jl, =218, A0, Xge S=0M=E SHRLZ |28t X0I1DF AZ X ZUACHp > .05). DS
SI=g =X BalE AHEH, AIS2/EIISUHA 0.768, 0I5 TIIOIA 0.118, =21 AN0IIA

2k
2121 0.238, XNIg=E0AM 0178 & It Sotet A2 LIEHRCE 0l2fgt =X1& Sk= SHRE |]ad
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Table 3. Pre-Post Comparison of K-MoCA (N= 17)
Pre Post Post-re t

Total 18.29 + 3.82¢ 2159 £ 523  3.29 + 3.05 —4.443"
Space-time/Executive function 2.29 + 0.98 3.06 £ 1.08 0.76 + 1.56 -2.018
Confrontation naming 2.65 + 0.70 2.76 £ 0.66 0.11 + 0.33 —-1.461
Sustained attention 4.65 £ 1.45 4.88 £ 1.05 0.23 £ 1.34 -0.720
Language 1.94 £ 1.08 2.18 £ 1.13 0.23 £ 0.75 -1.289
Abstract reasoning 1.06 + 0.82 2.06 £ 1.08 1.00 £ 0.70 -5.831"
Short-term memory 0.41 £ 0.79 153 £ 1.73 1.18 £ 1.57 -2.923"
Orientation 5.53 + 0.51 571 £ 0.98 0.17 + 0.95 -0.765

IM+3D, *p<.05
K-MoCA= Korean version of Montreal Cognitive Assessment

B HB

3. CoSAS ] T

G0l =24 21, CoSAS &, H&tk, KIgE, =2 I8 g=0MeE SHELE |Rol&t X0 LEHRSS
B0Igh &= URUCHp < .05). Ol= HARISO0! Y 1Kl JIs SHNM 2TFHQI HIIE JHEMSS 208t g
BESAIRE J19E, AIKI2E, A0S, &4R101X &20MdsE SHESZ K26t Hat 2T X LUCHp > .05). 012t
20| 22 &=0IM RS 200D LIEHLD G2 E=0M= 08X 22 2001 &= A2, HAXE2 21X JIs
A0l GHEEZ CIEA LIEE = UASS AIAISHCHL

£0l, Et2AIRY] 3% ZAok= &S BAXE SHE ROj4E &tEolkl= RIUCE DT =+t BHE
o 24 =M= HAKS0! ADLE CIHIOIAN 20 fitEH M3 Jisd=S WEotd JN, 2EEQC! Fak= (|
Jtsd s HHNE = QILt BHH, JIE L &0 S=20M= 22 0.18&8 2 20t HEEJCLL 0] Al S
= &0l= OIXIXl RACL 012t Eel, LIHAl e=252 RaAde UHets MEEOZ H=)tF S)lols dEs
82 0lefst Zit= HARIESl 1K JIs MEH SEXHQI HetEle= e E2 HtE A0l AEE BHASHT
= UCH

Table 4. Pre—Post Comparison of CoSAS
Pre Post Post—Fre t

Total 73.34 £ 1198  82.07 = 12,57 8.73 £ 11.89 -3.026

React Time(sec) 17.45 £+ 3.14 15.60 £ 3.55 -1.85 + 4.32 1.763
Accuracy(percent) 0.76 + 0.10 0.83 + 0.11 0.06 + 0.09 -3.103"
Orientation(score) 13.18 £ 1.83 14.79 £ 1.46 1.60 £ 2.17 -3.043"
Memory(score) 7.48 + 1.83 7.30 + 4.66 -0.18 £ 4.20 0.178
Attention(score) 15.32 £ 5.91 20.85 £ 5.55 5,52 £ 7.04 -3.234"
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-1.244
-1.319
0.113

1.06 + 3.54
0.89 + 2.78
-0.18 + 6.55

6.77 = 3.47
+ 1.83
15.24 + 3.18

17.11

2025. 03. 31
570 + 3.84
16.21 £ 2.12
15.42 + 4.48

|SsH3I K| Vol.32, No.1,
Visual perception(score)
Language(score)
High-evel cognition(score)

M£3D, *p<.05

CoSAS= Cognitive Screening Assessment System
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