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Abstract

Purpose : The purpose of this study was to examine the effects of a virtual reality-based complex cognitive training program
for depression, cognitive function, and digital divide reduction in the elderly who have not been diagnosed with dementia or MCI.

Methods : We enrolled 16 participants who were over 65 years old and not been diagnosed with dementia or MCI. We randomly
divided into three groups (A, B, C). Participants underwent an 8-week virtual reality-based complex cognitive training program (60
minutes each session, twice per week). At a baseline, all participants completed questionnaires on general features, depression and
cognitive function. After four weeks, all participants completed questionnaires on depression and cognitive function. After the end
of the last program, participants conducted questionnaires on depression, cognitive function, and usability evaluation.

Results : At the 8-week follow-up, 16 participants completed the program. Compared to the baseline, the average score of
cognitive function was increased (from 26.5 to 28.5), although it was not statistically significant (p<.061). There were no significant
differences between baseline and post-training evaluations on depression scores. The average score of usability evaluation was 75.56,
which corresponds to good.

Conclusion : Even though the results showed no statistically significant findings in cognitive function and depression after the
virtual reality-based complex cognitive training intervention, this pilot study proposed the possibility of utilizing the virtual reality
program as a tool that provides active learning opportunities for the elderly and helps improve their cognitive function through
multi-sensory components. Also, the findings of this study suggested a positive reevaluation of the elderly's digital access capabilities
while reducing the digital divide. A virtual reality-based complex cognitive training program improved the social network of the
elderly. We expect that it will expand in size and help with their social participation of the elderly.
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Eye check solution Cognitive training

Brain health gymnastics

Meditaion Metaverse

Amsler grid test Hit the tambourine

Walking in place

Korean gardens Conversation

Visual field test Find the rules

Walking left to right

Autumn forest The bonfire

Diplopia test Play the xylophone

One arm exercise

Winter lake Magic painting

Color-blindness test Count a box

Draw a circle

River at dawn Healing music turn table

Complete the Jigsaw

Dynamic visual acuity test puzzle(picture)

Bringing up knees

Field of canola flowers Check the results

Stereoacuity test Find numbers

Both arm exercise

Sunset sea

Astigmatism test Calculate price

Drumming

Visual acuity test Remember people

Tilting the upper body

Contrast sensitivity test ~ Mental calculation of dice

Breathing

Remember object

Standing head-on

Find the word

Fill the word
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Table 3. Example of cognitive training programs

Cognitive training programs

Frontal Lobe Executive Function : Find the rules Attention : Find numbers
Find the rule and fill in the blanks Find rotating numbers by overlapping

Calculation ability : Calculate price Visuospatial function : Complete the Jigsaw puzzle
Calculate the cost of goods Complete the empty jigsaw puzzle

Language ability : Find the word Memory : Remember object
Find words presented horizontally or vertically Remember the location of object

Table 4. Example of brain health gymnastics programs

Easy Difficulty Hard difficulty

i ¥ ot N

i
A

| -,
ey «

Sitting and walking in place Standing and walking in place
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Table 5. Example of meditation programs

Ol 2
9}5% 7}£ =, &= A
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& 3} tH(Table 5).

Korean gardens Autumn forest

Sunset sea Winter lake

Table 6. Example of metaverse
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Conversation

Magic painting

Check the results
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Table 7. Program time table by Group

Group Day Time Day Time
A Monday 10:00~11:00 Friday 14:00~15:00
B Monday 11:00~12:00 Friday 15:00~16:00
C Thursday 09:00~10:00 Friday 09:00~10:00

£
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Fig 1. Roubustand components
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Fig 2. Robustand head mounted display
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Fig 4. Participants doing in the program EAA §o)rl 052 93190}

T

4) T3+ A4

2023 79 28U H-E] 20231 89 2U7}A] F 4537 8 111 7‘_3_ Iq-
8o Z2aYPS o 5F AT FlAlA HAY )
PSR A F A B AR el B g e queg 54
$HEE E o ATk B S A0S 190
oF 208 A% AQ¥9r) AT FolRpe] e 542 vEd 2o g
oJAd o] 13981 %) HA ol 3H(18 %) o2 YEFRTE A#
5) A AA} = 80~844] 5731 %), 75~7941 531 %) 70~744] 373
Table 8. General feature of participants (n= 16)
Feature Category Participant %
Male 3 18.7
Gender Female 13 813
65~69 2 12.5
70~74 3 18.7
Age (years) 75~79 5 31.2
80~84 5 31.2
85~89 1 6.2
Elementary school graduation 3 18.7
Educational attainment Middle school graduation 1 6.2
. High school graduation 4 25
University/College graduation 8 50
Patients with Diagnosed 0 0
brain lesion Not diagnosed 16 100
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2. 7PFEA 71N ERRRIAISA A-$-9] 1A7]5 HlaL
Table 9. Comparison of cognitive function before and after applying virtual reality—based complex
cognitive training program (n= 16)
Mean score£Standard deviation Vi DF P
Pre CIST 26.50+2.71 5.61 2 .061
Mid CIST 27.5042.34
Post CIST 28.504£2.10
p<.05, CIST; cognitive impairment screening test
3. MR A1 BRAFA A-Fe) $% w 203 A% A 156, TR Aa F0EF D 169,

TR FEET A AR HARA 1812 UERA]
gk, BAH SR fefeh Abol= flSItK(Table 10).

Table 10. Comparison of depression before and after applying virtual reality—based complex cognitive

training program (n= 16)
Mean ScoretStandard Deviation x DF P

Pre SGDS-K 1.56£2.71 17 2 92

Mid SGDS-K 1.69+2.39

Post SGDS-K 1.81+2.43

p<.05, SGDS-K; short form of geriatric depression scale-Korea

Table 11. Usability evaluation after applying virtual reality—based complex cognitive training program (n= 16)

Score Evaluation Participant %
>92 Best imaginable 3 18.75
85~91 Excellent 0 0
72~84 Good 6 37.50
52~71 OK/Fair 7 73.75
38~51 Poor 0 0
<37 Worst imaginable 0 0

7P/ (Virtual Reality) 718F S3R1A5A Z200] w19] AA7]s, $-& tAE AA skl mlxe g3 g4 A3 119
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