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The purpose of this study was to investigate how the virtual reality stimulation of
conscious movement affects stress after inducing stress with fear stimulation through
virtual reality for university students. The control group (n=26) was to applied visual
and auditory of virtual reality, and the experimental group (n=29) was to applied
visual, auditory and conscious movement together. As a result, in brain waves, it was
confirmed that the experimental group induced relaxation better than the control
group, and the stress response was more reduced to be more effective in regressing
to baseline value, in heart rate variation, it was confirmed that the experimental group
was more concentrated and more flow in virtual reality. Therefore, virtual reality
stimulation applying conscious movement is considered to be a comfortable
intervention method that can be applied to various stresses.

Brain waves, Conscious Heart rate variation, Stress, Virtual reality
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[Table 1] The general characteristics of subjects
[ 1] APchRlel Yk SX

Group _ . _
Charamﬁb\Control(n—ZG) Experiment(n=29)

Age(years) 22.5(1.33)? 22.9(1.31)
Sex(M : F) 10 : 16 16 13
M(SD).
2.2 A3HA

Ao HaAeAeE VIEd 54 - 48 1 - Wash
time - A3 22 L% 240, F% 50%¢ &%

et on, tadxte] A Wale 7|Ed SAHGA
T8 mpA 7R ALH o m ZA e tHEg. 1.

[ Artificial climate room ]

5
Base line ;
Experiment 1

Experiment 2
measurement

—

wash || VR(hlorror)sﬁmu\us
(5 min)
+ No stimulus + VR(horror) stimulus + VR(thythm game) stimulus
(5 min) (5 min) (5 min)
~Control group= movement restriction
-Experimental group= allow movement

time

);/

EEG/HRV continuously measured

[Fig. 2] Study design
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LR N HeA @ F 5% 5o A
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stk

222 4%

A o ’

A3 1L TPEEA A
A S gl Al 2~
ol Meta Quest 2 (Meta, formerly Facebook,
2022, build version 33.00& AF&3FAh 7PdEA
A= G THIEA B2 JY S B AT dd
kel H)szgk volo] majoll Al =9 AP & TP
Tt AAE 94E ARgekdTh A9 2 Tt

R4 =
dad A= - JHEEd A eAE AYEdnh

195ty Ahaa
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g5 F7] 9% &7
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waves)= ©|¢-Zt4 WS YEhM, Fol &
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BE olgstel BAsta Hstsl Auue]wel

TS A 918 61-240% -

HolH &=
S Agsidlon, m&Feel W3k (fast fourier

transform, FFT)& AF&3le] H3k dlolg = 4~50
Hz Band pass filterE 283l oH, RAB(8~13
Hz Z4tH+91/13~30 Hz “di=k]), RHB(20~30 Hz
Ao =9]/4-50 Hz AoiaHe]) @& Ttk Alvt
Hol dolHe FI 949 249 FH4AR F
LF/HF(0.04~0.15 Hz/0.15~04 Hz) ratio®] W3}E
=743t TH14117].

FAREAL SPSS Statistics 180 X218 A}
L3kt Al7] W3} H|1lE  repeated measure
ANOVA 2 A&k
I A= A

wajseleh. BA%

. AFEEA 2 Bonferronig Af

BOM

L

= independent t-test® H|:

FrooFES =068

22

3. 9+ 24t

[Table 2] The change of brain waves
[& 2] jmte| 3}

3.1 kfmte| s}

RABE
A FE
RABE A

golr 7] £]3] RAB

$le) RHBES =733
W57t e THp<.05).
T BF 7= v
el te)

Folw o wobd /Eg A F

37 EIRATHR.05),

(p<.05). AP 7Z2#Y =4 F

NERkE

358k

(p>.05)[Table 2].

7} F3re) sk
RABS| W3ge FE-71F,
oA 4ol ghe tehigon, ddwe) wa

=
=
|

3

Time

Variable Group F Post-hoc
Baseline® Horror® Vre ()
Control(n=26) 0.897(0.755) 0.472(0.314) 0.453(0.299) 585  abw
RAB (0.015) a-c*
(Left) . 662  abs
Experiment(n=29) 1.529(1.190) 0.823(0.422) 1.124(0.688) 0009  bor
Control(n=26) 0.845(0.706) 0.430(0.273) 0.351(0.323) 764  abx
RAB (0.004)  a-c*
(Right) 326
Experiment(n=29) 1.267(0.828) 0.827(0.548) 1.106(0.606) 0.046) a-b+
Control(n=26) 0.128(0.0878) 0.189(0.0946) 0.181(0.0906) 498 ab
RHB (0.011) a-c*
(Left) 3.22
Experiment(n=29) 0.0737(0.0625) 0.1158(0.0637) 0.0908(0.0676) © 047) a-bx
Control(n=26) 0.142(0.0930) 0.201(0.0788) 0.192(0.0955) 373 s
RHB (0.031)
(Right) 3.32
Experiment(n=29) 0.0774(0.0583) 0.1276(0.0909) 0.1013(0.0786) 0.043) a-b+

All values showed mean(SD) a:Baseline, b:Loading stressor, c:after interventiont, RAB:Ratio of alpha waves to beta waves, RHB:

Relative high-beta power spectrum, *p<.05, **p<.01
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[Table 3] The difference between brain waves according to the time of measurement

[# 3] 2% A7Io| ME Xm} Zie| 210|

https://doi.org/10.22961/JHCLS.2022.10.2.393

Variable Group Time
Horror-Base Vr-Base Vr-Horror
RAB Control(n=26) -0.42472(0.8438) -0.44363(0.8996) -0.01891(0.3951)
(Left) Experiment(n=29) -0.7058(1.2013) -0.4042(1.2507) 0.3016(0.5369)
t -0.993 0.133 2.497"
RAB Control(n=26) -0.41565(0.7770) -0.40589(0.8288) -0.07870(0.4158)
(Right) Experiment(n=29) -0.4406(0.9330) -0.1618(1.0674) 0.2787(0.7994)
t -0.107 0.939 2.044"
RHB Control(n=26) 0.06073(0.1229) 0.05295(0.1066) -0.00778(0.0879)
(Left) Experiment(n=29) 0.0421(0.0770) 0.0170(0.1055) -0.0251(0.0846)
t -0.681 -1.255 -0.743
RHEB Control(n=26) 0.05295(0.1066) 0.05873(0.1061) -0.00926(0.1049)
(Right) -0.0262(0.1104)

Experiment(n=29)

0.0501(0.1061)

0.0239(0.1048)

t

-0.312

-0.774

-0.582

All values showed mean(SD) RAB:Ratio of alpha waves to beta waves, RHB:Relative high-beta power spectrum, *p<.05, **p<.01

& FA-TEZAMY F oahe dEie E=3

Zh e vlal Al FA-FEAA frof g 2ol g 3.2 AlEtHo|Zo| B3}

EFATHP<.05). RHBY W3al#Ee F o+ BF & A NAA ] WEZ orolry] 93 Alubdolw
EINIE, FATIEAA B @S HEEROY T o LrHFE 249 2n 87 A e
A= ZAMRE S @s HEITE>.05). & [ pHFE Ao UEon, gzee FEI

o
vl e o3k 2tole gl TH(p>.05)[Table

A dEE BHAo A 4
3] Uitk F o BE Al w2 bas A
2 ool A Hp>.05)[Table 41.
[Table 4] The change of heart rate variability
[ 4] AJupsio|se] wia}
Time r
Variable Group o) Post-hoc
Base? Horror® Ve o
Control(n=26) 2.43(2.11) 2.86(1.67) 2.54(1.92) 0.359
(0.70)
LF/HF
Experiment(n=29) 2.62(1.86) 3.05(2.35) 3.31(1.98) 0.977
X = . . . . . .
P (0.383)

All values showed mean(SD) a:Baseline, b:Loading stressor, c:after interventiont, *p<.05, **p<.01
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