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Abstract Purposes: This study investigated how saliva cortisol, blood vessel health type, and blood vessel health
index changed after forest bathing with subjects in the Samdasu Forest. Methods: After the forest bathing, we measured
cortisol change in saliva and heart rate variability with subjects. Results: In the experimental group who took forest
bathing for two hours in the Samdasu Forest, the stress cortisol content secreted in saliva decreased significantly com-
pared to the control group (p<.05). Besides, the vascular age type significantly increased (p<.03), and the vascular age
index significantly decreased (p<.032).There were no significant results in the control group. Conclusions: It is evalu-
ated that forest bathing in Samdasu Forest in Jeju Island had the effect of reducing saliva cortisol and increasing blood
vessel age.

Key words Samdasu Forest, Cortisol, Vascular age type, Vascular age index

=5 &3 2 oM APiREe] Avlg Sl M AF S Sl el Z2E]4 AR} el 2 327G A5
7} ]G A W 3sl=A] & Fel37] 9]5led ARSI oL W AR ol A A2 Fof] Bl 9] A I} Al W ol B 2
sto] A3 Aef| o] W3S 2AY A AT Sl F A7 5o AR S-S 3 APl M= Elelo] HalEE A
E &2 cortisol TS 55 WREs] AR 5204 A s o (p<.05). 3 F#dF e} oI5 Sots)
AT (p<.03), dHAZ AP 281 At th(p<.032). HETZANA = 23 A7} el dstet. 2E: A
FE A ol A AF Bo] Bl T2 E]L0] ZhAe) 3 39 St S FolA A7FF5H B2t T
32 7hsk 4= 9loh

FHO A 5, Z2EE, AR B, A

NooE
al., 2015; Sin et al., 2017, 2018b).

= AR o] tH(Kim er al., 2013ab; Jeong, 2014; Kim er

gtepibe] & A% ZJAbHE Aol shulslal Apzt
I G2 Sol B2 xR (Gotjawal)e] o] HE=|o]3]
oA A3l kel J3FS L 9lvK(Song, 2016). AlF=
ol A AHE oY, 3, 23 7= At A
2 =4 783 3lok(Song, 2016; Song, 2000). FA-<
Sl S F9gds 5ol AAlska slem A}
doll T EX =7} vaFe g WAl He #5233} 2h8-8- 3}

Kim(2015)y& A4 o] #4150 1233} 4114 673
6 1% 71 HF 208F F 770557 MAske S B
Rt AT Well AR A8 1,990572] °F 38.6%
o siRep, FAAES AFES] EE 197872 oF 56.3%
o st Kim er al.,(2006)2 AFE= geaks FA)
27 skare] upd A ] £ ehe] FElsle] &
AE F 571 1,990%0 o5 A= AESH w=x At

Authors positions — Bang S. Sin(Ph.D) Jae H. Lee(Res. Staff) Kyu J. Song(Res. Stafff Geum-Na Hong(Ph.D) Aran Sin(Doctorate)

*Corresponding author E-mail: kontv@naver.com



20 Aok 7o) A o] Bt I2E] L3 3 Aol v] A &3}

Ao vi-§- F838k | HoleaL 3.

Muller-Dietz(1956y= %27} Bu]sh= 3rxe] B3ts)st
A9 T EX =) QAR a3 AR Bt gleka
et I EX = 23] FARE f7] s =T
(Muller-Dietz, 1956; Kang, 2003, 2005ab). |23l o] ZA}
= Abee] AF &9] w7 Alge] AlFe= A A
Lo|g} & 4 9lTk(Sin er al., 2018). AFIA -, A& 3
2 AR 82 243 Foll M= o] 7L 3l TRkt
=EA A QAT o]83le] QI7ke] AAlS s WE
o] Apd 8 /le] g Fole} 313IK(Sin ef al, 2018).

Kim et al,(2013ay AlF29] AEFIHL] A} FollA
ZARE S| EX =] oA it AARFS 1,087 pptvZ} SA
R, A EE - E 4 FHH 1,500 pptv7} HAE
=3 glow, ti7] Fof A E¥n|E o8l 7 w1
THe-E-AE 27 WA JER L, - Felle oA
12~14A]ol| 7] vk =32 9l

3 Kim er al (2013b)S MFEFU 2)ge] 3|EX=
REES FH 304~324 pptve] UL, TP Fol| A= 983
pptvE A WAL "ok sidct. HuTE SeldE 8-
o= 1,441 pptv, 7F&oll= 1,073 pptv, B-oll= 897 pptv, A
£l 520 pptv7} WALE = A& B3 ok Kim et al,
(2013aby> 7] Fo| Bxy vEX=0] AR AT &
A|oll= Fol&4del sabinene, T A2 d-limonene,
3¢ X192 a-pinene, AT Foll A= sabinenes} d-
limonene 5o X% 78 A3

Sin et al, (2017)& AFE W ZALA I3} A FApA
FreFoll Al A 8-S gt Fof| el F=2E]E $2R0| Zhn
G A, Fanh 2 AAEhE Wl o] foJsiA &

2 9F 4003 ] 9L, HE7Fe] A =E o} ARIA|RIL 4
3 9lok(Kang, 2005). AFH 32 <1zke] AAlE | 44
A I2F 351717 witell ARS ik ARkeEx gl
A HA7)15E FATE )5S 7= NKAEL &
Aol sl o], AEH A AedA e AW Fxrt
FolAE FAlFA 2l F2E|L0] vt A=
ozl al d1gitk(Lee, 2007). AFH &S ¥ g} Zof dulw}
£ 7B sk, Wkt "9t 55 3HAasHA| s (Park er
al., 2004; Lee er al., 2012, 2013), Aot 3t ojubd &}
7} 915k &k (Shin et al., 2009).

AFEod A AP A Fut AP &S 913 FefAlAdo] o]
Fro] FxEeiglom, Wl Ak A3 ApAFekd Ao
o] A2 B3} vk(Sin er al., 2018). Song er al.,(2019)
2 A £ EE, ARV, A, AgERE,
FEIrHT A2 AN, E38 AlE F 863
1854 273%¢] Baslgict. Alvk 22 A3E we) o
ozl w7 olmA AR 7HS HEA] b A oleir] o

4 HAEe] 9laL, o FEE AMAEhs AEAE fAlE
Al ¥arsisict,

olgjgt 7o qldle] Bl Ay £ e
2 3o 7 A delet oY Ave 28tk
2 3 Ade 0] 2849 e 7RAE Eole ATt
g gsial gdEe] B A5 Al =Hld 7oAt
AZ AFE Aol A= AR 78] dT-81ict

ATl Al S260A AFRS $of| A=
o] e}Y F=2ej&e] W), Al Wolg XAlsle] d3
Z7F e8] H 37 A5e] wEkE dFshe Zlelsich

Mz o WY

MHge| o

2 AT AAZAZREIR S 7R RS 25
o] ] A (Standard Operating Procedure for Institutional
Review Board: SOP), ¥ 3e}2%- (KCDCA|1-2017- 113119-
AB-N-01% )]l ]38 Al2] 2=} A& protocole] $HAEI S-S
golaledek&elm 3 A 1-2017- 113119-AB-N-083.).

0l

ATCHHR ME

2 ATelMe AFE A7 24 S dde=
st velE 20158 60e2] HE AlEsiodet. A7
AR & = Aol A3 A7) F4 A 8-S X
of deiFar, & FHAol Sk AFEEFE SeME v
A A5 9 skl

ElH cortisol X% CHAMX}

AT AR T 667 ol W =] 339 (A} 114,
w2} 227)0] 3L, A 3370l om, R 227, of
2L 119 0|k, At A2 A7 B4 8-S g
AT HAE eldlstaL, 2n= Foslal Md Fojst o
HelS A2 AT ARtE Adslsdd

HZUS HO| ZHAL CHYR

W3 AR 1059 0] sslot frEst dlolE 697
olgiet. o] Foll W At 209, AP 37K
volo] EEE tj 272 24-70419] £EE Blvh AYT
2 49~7041¢] LEZ ¥}

Efe} I=E|E FIX|dzt 7|2+

AT Ao AlFE At SAAHTFA 2T &
2013)ell4 AAJEIsItk(Fig. 1). G4 7178 20204 79
FE 109 30 Afelol el F2E]E AFHE dlo] A
T3}t

i

=z
4

o

toue

A2

stk =2 Mg =208 ™
WIS SA2Z 147F Ak A EHSE 27 (Table 1),



Fig. 1. Map and points of the Samdasu forests area for survey.

The numbers is the aerosol sampling points and the forest bath
courses. The numbers are indicated as follows; (DEntrance, @B-
course-1, @B-course-2, @B-course-3, ®B-course-4, ®waterfall-
1, @waterfall-2, ®waterfall-3, @waterfall-4, @Ocourse-R, (pine-

forest-1, @cedar-forest, @pine-forest, @course-2 entrance, ©
cedar-forest, (®course-2 exit, and @ is exit-wetland.
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Table 1. Samdasoo Forest bathing program

Schedules Program contents
10:00-11:00  Arriving and Orientation
Measuring before forest bath: Saliva collection,
11:00-12:00 . . . .
uBiomacpa exam, Fill out the questionnaire.
12:30-13:00 Lunch
13:00-15:00 Walk and bath the Samdasoo Forest trail and go
’ ' back to the measuring point by 15:00
15:00-17:30 Measuring after forest bath: Same test as above.

A o A%

of

AL - e Aleks 21

Table 2. Saliva collection schedules and analysis steps

Steps: 1 2 3 4 5
Saliva .
. Saliva
Subject collection  2-hour forest lecti fier Analvsi
ubjects before Forest bath & walk corection atier ANALYsIS
bath forest bath
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Fig. 2. Schematic diagram of uBiomacpa measurement method and
LED light transmission image(uBiomacpa Co.)
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Fig. 3. Classification of blood age types and stages.

Types A(healthy state) in 10~20 ages, B(normal) for 30~50 ages,
C(caution), type D (caution with alert), E(diagnostic), F(diagn.
necessary), G(very bad) over 50 ages(Sin et al., 2018)
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Table 3. Changes in saliva cortisol content after the Samdasu Forest
bathing

Items Mean N SD Error t P

(ng/di)
Bef 24 17 083
Control ¢ 062 2792 .064
group  Aft 20 17 .074

Test Bef 22 30 .13 ok
076 3.181 .003
group  Aft 15 30 .11

*p<.05, “p<.01,""p<.001. Bef: before and Aft: after forest bathing.
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Fig. 4. Changes of cortisol amounts after forest bathing.
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Fig. 5. Changes in blood vessel age type after forest bathing.
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Table 4. Changes of blood vessel age types before and after Samdasu Forest bathing

Numbers and ratio(%) of blood vessel age types

Group Times A B ¢ P E F Total 2
No. (%) No.(%)
Control Bef 1(5.3) 10(53) 7(36.4) 1(5.3) 19(100) 5.828
Aft 11(57.9) 7(36.8) 1(5.3) 19(100) p<.350)
Test Bef 0 10(27.1) 11(29.7) 11(29.7) 3(8.1) 2(5.4) 37(100) 15.832
Aft 0 18(48.7) 13(35.1) 3(8.1) 2(5,4) 12.7) 37(100) p<.035

*<.05.
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Table 5. Changes in vascular age index after Samdasu forest
experience

3

Group  Times Mean(point)  S.D. t p
before 1.10 15.68
Control —-.060 953
after 1.25 15.60
before 4.24 18.56 .
Test 2.237 .032
after -0.95 19.24
"p<.05,"p<.01, " p<.001.
6 -
5 apa
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E : ﬁ ﬁ
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3 1
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Changes of vascular age index

Fig. 6. Changes in vascular age index after Samdasu forest bathing.
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