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| Abstract |

PURPOSE: The purpose of this study was to investigate the
effect of multimodal intervention through VR (virtual
reality)-based immersion program on the cognitive function
and brain activity of patients with mild cognitive impairment.
METHODS: The subjects of the study were 10 people in the
experimental group who applied a complex intervention that
performed cognitive tasks using the movement of the upper
extremities through the VR program, and 10 people in the
control group who received traditional occupational therapy.
After the study intervention was applied 5 times a week, 30
minutes a day for a total of 8 weeks, LOTCA-G(Lowenstein
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Population) and NIRSIT LITE were used to compare.
RESULTS: Significant differences in cognitive function
and brain activity were noted between the pre- test and
post-test in the experimental group. Brain activity showed
statistically significant differences in four channels of the
working memory domain and one channel of the
metacognitive domain (p <. 05). Comparative analysis of the
difference between the two groups revealed statistically
significant differences in cognitive function and brain
activity. The brain activity showed statistically significant
differences in three channels of the working memory domain
and one channel of the metacognitive domain (p <.05).
CONCLUSION: Through the results of this study, it was
found that the complex intervention of performing cognitive
tasks using upper extremity movements through the VR
program had a positive effect on the cognitive function of

patients with mild cognitive.
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Fig. 1. Participated in training with RAPAEL Smart Glove.
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Table 1. Cognitive function training program using the RAPAEL Smart Glove

Training program Cognitive component

Upper limb movement

Detailed program contents

Share sushi Attention Pronation & Supination
Break the block Aattention
Drumming Memory Forearm flexion & extension
. Wrist flexion & extension
Matching socks Memory . .
Finger flexion
Carp breeding Aattention Wrist flexion & extension
Catch the fly Attention Wrist flexion & extension

Move the sushi to the direction of the menu board

Wrist flexion & extension  Catch the flying ball and break the block to remove it

Memorize the order of the instruments presented and
play them

Remembers the color of the presented sock and finds a
pair of socks

Change the direction in which the fish swim. Eats plankton
floating on the water

Catch the fly by catching the moment the fly stops
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Fig. 2. Brain activity evaluation using NIRSIT LITE.
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Table 2. General characteristics of study subjects

Experimental Group

Control Group

Cat
. ( = 10) (0 = 10) P
male 7 4
Gender 178
female 3 6
Age 67.60 £ 12.14 7430 £ 16.34 .143
uneducated 2 3
Education .606
educated 8 7
K-MMSE 2150 + 1.71 20.20 + 1.87 .190
0.5 7 4
CDR .178
1 3 6
K-MMSE: Korean-Mini Mental State Examination
CDR: Clinical Dementia Rating
Table 3. Comparison of cognitive function changes in two groups
LOTCA-G Experimental Group (n = 10) Control Group (n = 10) V4 p
Pretest 57.70 £ 7.33 56.40. £ 16.02 .834 404
Posttest 67.70 + 9.08 59.80 + 17.87
Pre-Post -10.00 + 5.23 -3.40 + 6.20 -2.578 .010*
Z -2.805 -1.888
p .005%
Values are expressed as means + SD
*Significant intergroup difference in intervention-induced gains, p <. 05
LOTCA-G: Lowenstein Occupational Therapy Cognitive Assessment for Geriatric Population
Table 4. Comparison of changes in brain activity between the two groups
Experimental Group (n = 10)  Control Group (n = 10) Z p
Pretest 299.74 £ 110.53 35823 + 164.52 -983 326
Posttest 323.50 + 62.54 369.79 + 157.24
Worki
oring memory Pre-Post 2376 + 11835 1156 = 119.40 -756 450
(CH-2)
Z -.866 -.663
P 386 .508
Pretest 380.51 + 83.41 419.71 = 83.96 -.605 .545
Posttest 477.55 + 40.90 395.33 + 99.84
Working memory
Pre-Post -97.05 + 90.17 2438 £ 71.55 -2.949 .003*
(CH-3)
Z -2.397 -1.376
P 017* .169
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Table 4. (Continued)

Experimental Group(n = 10)  Control Group(n = 10) Z p
Pretest 232.74 + 5837 267.48 + 38.72 -1.587 112
Posttest 296.98 + 72.47 280.15 + 55.12
working memory
Pre-Post 64.23 + 72.72 -12.67 + 37.22 -1.436 151
(CH-6)
Z -2.090 -1.172
P .037* 241
Pretest 165.51 + 68.69 190.37 + 86.38 -983 326
Posttest 206.16 + 88.52 179.29 + 93.53
working memory
Pre-Post -40.66 + 41.74 11.08 + 50.82 22117 .034*
(CH-9)
Z -2.497 .663
P .013* .508
Pretest 347.12 £ 75.70 352.68 + 81.69 -.076 940
Posttest 42341 £ 56.54 349.83 + 76.52
i
working memory Pre-Post 7629 + 70.66 285 + 70.60 2343 019
(CH-12)
Z -2.599 459
P .009* .646
Pretest 368.01 + 93.89 43228 £ 14835 -832 406
Posttest 438.20 = 97.85 43134 £ 67.62
working memory
Pre-Post -70.19 = 112.49 94 + 84.62 -1.512 131
(CH-14)
Z -1.784 .051
P 074 959
Pretest 238.62 £ 105.02 268.19 £ 61.20 -.983 326
meta- Posttest 361.87 + 98.60 286.98 + 61.97
cognition Pre-Post -123.24 £ 95.59 -18.78 + 41.51 -2.419 .016*
(CH-5) z -2.803 -1.478
P .005* .139
Values are expressed as means + SD
*Significant intergroup difference in intervention-induced gains, p <. 05
& A APTE TH AT Fo Ao SAsH O 3. % FEro| ShIZNE Bs} HIT(I-NIRS)
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