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Effects on Emotional Improvement(Recovery Experience,
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Abstract: This study is an experimental study that allows subjects with anxiety symptoms to watch VR
(3D) natural scenery and checks the screen therapy effect to see if there is an effect of emotional
improvement. Before and after watching VR images, a clinical questionnaire was prepared, real-time
brain waves (EEG) and heart rate bio-signal were recorded during video viewing, and analysis was
performed through a post-EEG analysis program. As a result of the study, subjects with anxiety
symptoms who watched VR natural scenery were able to confirm significant differences in negative
emotions of the Panas scale in the self-reported response questionnaire. The scale is rest, recovery
experience, vitality, all three factors in the prior real after all increased over. As a result of confirming
the pre-post-change of the Relative Theta (RT) value, the EEG measurement data showed a significant
difference between T3(.169) and T4(.161) afterwards rather than before. In particular, in the right (T4)
than in the left (T3), the RT value increased post-mortem compared to the dictionary. In addition, it was
found that Relative High Beta (RHB) decreased postmortem compared to the dictionary on the right
(T4). The increase in Theta, which means improvement of anxiety symptoms after watching VR natural
scenery, has the same meaning interpretation as the decrease in Beta waves.
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[Table 1] Factor Analysis and Reliability Analysis

Factor Item number o

rest and relax 3 745
Recoyery emotional calm 3 731

experience
emotional activity 3 724
positive emotion 10 .893

PANAS

Q negative emotion 10 946
immersive experience 4 811
Flow fun experience 4 784
time distortion experience 4 799
Presence Presence experience in the virtual space 5 .825

= FAAAH A 4571

ZAS 93 = AAE AANE(H I Aol

= A4 24Ad E| Y x A]AEIQl BIOS-S24 (BioBrain Inc., Daejeon,
T 250Hz= #PstE F tAd

USB Alol&< &3 71<18 Hifyol dF= At

524 Copyright © 2023 KCTRS



Effects on Emotional Improvement(Recovery Experience, PANAS) of VR Natural Landscape Exposure Experience for Anxiety

Patients

AEE YAE HHdE Jse ¥HHdE dE #4] ZZ192l BioScan (BioBrain Inc. Daejeon,
Korea)= ©ol&sto] AH PGt ZHE S 3 I3 AA F 24 FiFE JA9E=E
ol Hut Hlole & At Hi d=s F&A% fA= =4 1020 A=HiAH S
Fhasoiny. Aed Wsts fFEsty] 3 54 59 2 HAdAE AfRs AFATolA
AAE EerEA AFAl FR =AHeE Wy 9ol T3, T49 W3lFolE nIsr|=
SFRTH20][21]. 714 S (reference electrode) Al 9= #  H¥H, HA A= (ground

electrode)> #= 7] FHo] FAs1)

[28 1] A 10-20 A=

[Fig. 1] Int. 10-20 Electrode Arrangement
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[Table 2] EEG ANALYSIS

=~

Abbreviation Full Terminology Frequency Range
RT Relative Theta Power Spectrum 4~8Hz / 4~50Hz
RHB Relative High Beta Power Spectrum 20~30Hz 4~50Hz
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[Table 4] General Characteristics of Respondents

Characteristic N (%)

male 3 23.08

Gender female 10 76.92
Age mean 40.500

. single 5 38.46

Marriage married 8 61.54
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. High School 5 38.46

E?X‘i’,?etg’“ University 7 53.85

Graduate school 1 7.69

University student 2 15.39

Officer 3 23.08

Job Researcher 1 7.69

° Technical post 1 7.69

Staff 2 15.39

Unemployed 4 30.76
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[Table 5] VR Natural Landscape Viewing Pre-/Post- Questionare Analysis Result

95% confidence
Pre Mean Post Mean Pre-Post Mean interval t p
(SD) (SD) (SD) in max
1.879 1.936 -.057
PANAS POSI (534) (678) (841) -.543 429 -254 .803
2.136 1.243 .893 oo
PANAS NAGA (1.101) (465) (1.044) 290 1.496 3.200 .007
2.357 3.405 -1.048 s
RE REST (891) (730) (1.028) -1.641 -454 -3.812 .002
2429 3.286 -.857 .
RE RELAX (799) (941) (903) -1.379 -.336 -3.551 .004
2.619 3.429 -.809 o
RE ACT (793) (755) (747) -1.241 =378 -4.050 .001
T % p<05, **: p<.01, *** : p<.001 Paired T test
LA M FSEENT
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[Fig. 2] VR Natural Landscape Viewing Pre-/Post- Questionare Analysis Differential Mean
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[Table 6] VR VR Natural Landscape Viewing EEG Analysis Result

S -
M D 95 Ay confidence interval ¢ .
min max

base T3 170 09 -008 039 1.433 175
RT base T4 155 .050
Stil_T3 .169 038

— .000 015 2.179 .048*
Stil_T4 161 038
base T3 179 .020

= - - _ %

base T4 189 030 019 .001 2.285 .040

Stil_T3 .180 026

— -.007 .000 -1.918 .077
Stil_T4 183 026

T % p<05, #*: p<01, *** : p<.001 Paired T test.
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[Fig. 3] VR Natural Landscape Viewing Pre-/Post- EEG Differential Mean
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