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Physiological and Psychological Responses to Landscape Experiences

in a Natural Forest and a VR Forest!
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ABSTRACT

In this study, we investigated the psychological and physiological effects of experiences in real natural forests
and virtual forests using artificially controllable VR. The experiment tested 60 adult college students in a natural
forest and a graduate seminar room where external light was blocked. It evaluated the effects of the natural and
the VR forest environments by comparing the psychological and physiological recovery of the subjects.
Psychometric testing using the PANAS psychological index showed increased positive emotions and decreased
negative emotions after experiencing forest scenery in the natural and VR forest environments. And a stress
index, based on measuring cortisol in saliva, decreased significantly in the subjects in both environments. The

1 A2 20224 6 279, 24 (12} 20224 89 179, 23k 20224 99 69)), AAEA 20224 94 72
Received 27 June 2022; Revised (Ist: 17 August 2022, 2nd: 6 September 2022); Accepted 7 September 2022
2 ZEstn sty A A 58E 57 Graduate Department of forest Therapy Chungbuk National Univ., Cheongju 28644
(kid9576@naver.com)
3 ZEgistn tjsh Atlska}t w4 Forestry, Graduate School Chungbuk National Univ., Cheongju 28644 (shinwon@chungbuk.ac.kr)
* WAIA AL Corresponding author: Tel: 043-249-1682, E-mail: shinwon@chungbuk.ac.kr



026

oY
o

SHrE A el Ets]A] 36(5) 2022

e
A
i

experiment results can be used to support the creation of a psychological and physiological recovery

environment with VR for those who cannot go to the natural forest due to certain restrictions such as physical
distance, mobility difficulties, etc. It is expected that the results will be the basis for further research into the

visual effects of forest healing and also for widening the use of VR, a technology of the fourth industry, in the

field of forestry.
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Table 1. The demographic characteristics of the study participants.

Division Category N
VR 20

Group Nature Forest 20
Control 20

All 60

Male 45

Gender Female 15
All 60

Age Group Means 23
Education University Student 60

Adshs A 2ea AlellA VRS Afste ez
& 3709 AR el sHich FAA] A <2
3} VR G}] o5t A= oke Al 2 AlsS Alaisla
o, 2 & Adshe g s Yol 24 9=
7 skl w29t e&7lo] EAE S o83
o(Figure2a, 2b), 717] ol PANAS A&x| 243} 549
HE-S Z36HE salivette S 0|85k oF 2mlo] EflS A

AT A we

oE G T F O] oF 5B A= o} UwF &
Fol 93 4 BT FASA AR B 360° FAHS

[data information survey ]

¥
[ Selection of research subjects ]

|

Control Group || Experimental in Forest || VR Experimental
(N=20) (N=20) in LAB(N=20)

| | |
A4

pre-checlk

Psychological and physiological test, survey

v
v

post-check

Psychological and physiological test, survey

v

[ Results analysis ]

Figure 1. Research process.
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Figure 3 : VR Forest(c, d).
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Figure 4. Salivary cotisol EIA Kkit.

immunoassay(EIA)E 550 24513t B Al8= o4
HAIZ0l S48 BEE EFHHE salivetie o] gafo] of
2mio] hole MATA] o WolA Aeksich. Wl
e Eo) A2k ) Blwo] 15 FIA AL Hslol
—20C oA YsRY 319t ZES EIA= Salivary cotisol
EIA kitE FYsto] AFE3F9ch(Salimetrics Ltd, PA,
USA)(Figure 2). EIA L2 EF2 Salimetricso| 4] A5t
A2 uwgton, BA7]7]= ELISA Reader(Biotek
Instruments, USA)S AR5 1, BEAZA RS WA 2
H AW maEgA 7] E(ELISA kiyE £4] 9024 AU
L1 0] B3t & microplateso]] #|¥]%E Standards, Controls,
Samples& 717} & ZA7to] 25ul ¥glom, =4
(Standards)®] = 0.00ng/dlof|A] 3.000ng/dl ©] it
Cotisol enzyme conjugateS ¥ £h5=8H O 2 1:60000.2
573l T2 microplatesE Eo G2 2t 1.5A4]7F E<9t
Ao veFettt. microplatesE A2 Y02 Ag-A A
7104 5 HHE A|H g & Z}7+0) Z7dtol| TBMsubstrate
200ul® Wil AW o] Fg oA 304 EoF HiekRich
microplates Z}ZF0] 24 FLo]| Stop Solution 50ul¥] g2 &
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of thgh o] Frgkel mel AA| ApAggat 7 AAgk
ZAoA AFE vlwd 4= Q= Aol Fasith olgt o]24
7 2 I Ak 7|ghe R shH E99 YAE VR A4
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Arleta} o sk A WL (shield room)ofl Al ZI2Y3Hc. o]
AL AR AEQ] s EEFFE A Ao
], AR&H VR AA|= AR 60hz/90hz, AJoFzt 110°, VR
Q800ZBA-HC2KR A4 A|Z9] 25 Ajo] HMD(Samsung

Figure 5. HMD user and VR head set.
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Table 2. The positive emotions

stgom, Aol AW WS & AP Hol A AEaal

3158 Ao ool F4)
F AR AERAE AL VR 4 ARHERS AW A3
A7HA) o) F oF 38 A= F4 F A HEE A
VR EGA A F AR AR AN ga dee
%3 Biste] okt X E B g AeE AEE A
et

1) AFH - AlE 242N Aot
q

SAIEA e A abEollA Y] « AAT AV 7He T
7SR W = S0l Al Aol Ao Aok
Al mAls B3 A5 S8 AAT & olE de
£ stole Al el A=

HeEd jeks S48t 4 152 ek Ao] e A
=Y EE T-testZ 243, A7 44 B

J g A = Sl Al avtel 7}
< SollA e A1z mate] 27) aqlel dis) ddE

2t Aol = FAA]
s 23 VR 2H o)A 9]
A AR A 3784 A1) AP ARE oot
: ZRe gzl o] AFA(M=24.20, SD=8.46), A}&
(M=34.70, SD=13.55), A &19] APH(M=24.15, SD=38.65),
AFS( M= 23.90, SD=9.74), A& 22] AFH(M=21.25,
SD=10.13), AF$:(M=19.95, SD=8.48)0.& A% A& &4
Al ol gt ATy} Blate] Ak avkol f-o0gk
£0] .001(P<.001) Ht} 2k Ao 72 e, Asl1,29
dzo] Aetel wek A% 3HA A Gl folnle
Zpol7t Q= Ao R U ti(Table 2). A ol =7)=
5782 A= 72 FEol 001(P<00= o] w57t
shaes o 4 Stk

E3F oj= Rk 7He] Zpolzh folRkA] Eelsty] ffsf
o 7He] BFAto|ef Al Z AL, p-values SISk tix
b AT, R ART29] BRtolof iRk st
£°] 0.01 mRte = {opter &= ot 7k 2jol7} Q=
Ao 2 UePgAeE AT A9 Afol= gle AL
2 YUEgtiTable 3).

SN

Source df SS MS F P
Group 2 2332 1166.0 9.978 <0.001
Residuals 57 6661 116.9
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Table 3. The analysis of experience results

Groups Diff Upr p adj
control -10.80 -19.02625 -2.573753 0.0070376
treatment 1 -14.75 -22.97625 -6.523753 0.0001877
treatment 2 -3.95 -12.17625 4.276247 0.4844417
Table 4. The negative emotions
Source df SS MS F P
Group 2 1563.6 781.8 181.8 <0.001
Residuals 57 245.1 4.3
Table 5. The groups’ average difference and confidence interval
Groups Diff Upr p adj
control -10.65 -12.227994 -9.072006 0.00000
treatment 1 -11.00 -12.577994 -9.422006 0.00000
treatment 2 -0.35 -1.927994 1.227994 0.85509
Table 6. The positive-pre value on ANCOVA analysis
Source df SS MS F P
Positive-Pre 1 2975 2975.3 39.87 <0.001
Group 2 1839 919.4 12.32 <0.001
Residuals 56 4179 74.6

() FH4 A

HAH Ao BAEA Aug B AR-ARS Bkt
FUA G 2Tl Qo] APEM = 17.75, SD = 5.87),
AFS(M = 22.45, SD = 3.22), Adt19] APHM = 13.15,
SD = 3.72), AF%( M = 11.80, SD = 1.20), A&l229] A}#(
M = 12.50, SD = 1.54), A}3(M = 1145, SD = 1.05) 2.2
AR BAA ol digh AF T Hlate] e W &
o] f-9] 50 .001(p<.001)H ) A2 Ao UEht A
A1,28} ti2to) Hbo] wheh ARE FAA A Farol
Fogt &7t = AR e THTable 4).

o= et 7ko] zpol7t F-of A Flshy] ffs A
(Ho] Bt ztolet AIZ| T, p-value s EHQISHGITE 2
T AT, 2t A0 Hot Zpolof gt {9
shE0] 0.01 mRFe g2 foJs) = Het 7k Zpo|7t Q=
Ao e AT, ATt A9 Hat Aol ¢l
Ao &2 UESITtHTable 5). Aowtol A9 ko7t Gl
Ao Yetton, A oA aiel 7Ht o A9
A= FE T ¢ e AeE Usyth

N

=

d

2) AFH - MZE SEMEA 2t
X =

4l 9]of| 4 9] 3t 7HFEA oA 2] Ak AJZE
Ade ays A el AR A A HeE T
SHeR, A9 2 Jd veet 3us
(Covariance)?l APd 344 A A48 SHHSE 51
SEAREA(ANCOVA)S AABH=HE A <ol 419 Al
214 el 7HFAA gollA] A2k aitol digt Aik=
AR B0 oA ool HSE LA, o] ik oA
o] A7(Lee ef al., 2000)FE FIet AT Lpehuic). 7}
FAA Yol A9 & 3ol A & XA 784 34

HaA7In S84 8L S7F AZicks AMS &l
4 99t

(1) 398 4

ofN
o
N

o> 19

el flo

AT A B AT AE 39 A e
ot 120} o] e wuel
.001(p-value=0.00004) 5t} 2o 7o
el ol uek ALE A A el fole 7
o7} 9l RO Uekith(Table 6).
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Table 7. The negative-pre value on ANCOVA analysis
Source df SS MS F P
Negative-Pre 1 170.8 170.8 39.03 <0.001
Group 2 1392.9 696.4 159.14 <0.001
Residuals 56 245.1 4.4
Table 8. The group mean analysis
Groups treated N Mean STD SEM t-test p-value
control pre 20 2.28 1.70 0.38 0.4058
pre 20 1.84 1.59 0.36
treatment 1 3.288 0.00387
post 20 1.42 1.22 0.27
pre 20 1.09 1.05 0.24
treatment 2 3.747 0.00139
post 20 0.74 0.74 0.17
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Table 9. The pre-post’s meam and standard error value of each group’s cotisol-value

Pre Post
Factor Groups N
SEM M SEM
) treatment1 20 0.35 1.42 0.27
cortisol
treatment 2 20 0.24 0.74 0.17
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