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The Effects of Forest Bathing on Social Psychological and Job Stress
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Abstract Purpose: The purpose of this study was to investigate the changes of stress and cumulative stress in 49 people
and the changes of job stress, socio-psychological stress and anxiety relief levels by conducting a survey of 85 people
after Gyorae forest bathing. Methods: The level of stress was measured using the uBioMacpa, and questionnaire was
conducted to derive the data. Results: In the stress level after the forest bath, the control group showed no significant
and the experimental group showed a significant decrease in the bathing (p<.043). In the cumulative stress change, the
control group showed no significant difference after the bathing, but experimental group decreased significantly (p<.02),
and in the variance analysis, there was a significant difference between the groups, and also between the group and the
before and after tests (p<.002). In the questionnaire about job stress, there was no significant difference in physical envi-
ronment and job demand. Overall, in the case of job stress, there was a significant decrease (p<.001). Job autonomy,
relationship conflict, organizational unfairness, inadequate compensation, and workplace culture also had a significant
decrease in stress (p<.001). The social psychological stress was significantly decreased after bathing (p<.001). The state
anxiety decreased significantly (p<.001) after forest bathing. Conclusions: After the forest bathing in the Gyorae forest,
the stress and anxiety are both reduced and significant, providing basic information that is very helpful as a natural heal-
ing place for stress relief.
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25 FAAFE wf A FSH S U dAAE 492 A S-S T Foll 2B A9 B0 W
B2 SA AL, =3 A T 85E S AT S Tl AT 2, AL ARl A AEE A gl e Belate] sa
ol et RS ste] 2B A $52] W3S AR Aol S ol ddeh Wy fH 57| & o] &3)e] AE 20
T S AES A st Ho|HE BE8sitt. AT A& F A A ] Mo M dl 22 AL
Fol] 2B A7) F7Fste] frelAd o] (AL, A3 22 AP oo} AFol] ZRasste] f-2] 4 o] 3l TH(p<.043). T3 AL
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AT AFAEA, WA AT, 2AAA B84, HAAAA gl AR Aol = 2B A7) ZRaste] fo] 4]
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AFre MRS TASE S Fold] e AT
FAA o] FElsle] 3 AEETT) 1,990800 o1& A
2 AESA A o2 vl FQ838F 2| e]th(Kim ef
al., 2006). AlFolls ZARCHAHES HEe] EAlgE 3
olgh= aA|g} EAle] 2 3FA|Ql Ape] ZHgkyl ofn]»
2 A9)) ol Rk AlQlgt 7P W2 R wolelx
& 4 olvt. shkshE e g ARl Eofo] Al A iR
o] F0]%l 07 HT AF I = Ak FIpe} el
BFE 3 AT A A, Aol & 4= grojEl £
A 1 7 RS AEHREAL Qek(Song et al., 2015). A
B SAE S 4 ol £ gole AR FE
Ae)A 7IAE AREE AlA|H o2 5718 3] zfdxlde]
b 973 24 ]vk(Jeong, 2004).

Alle] AlEo] Waksle A B Y2 ouloA A
2| EA = I =X = (phytoncide)e} F-2r, ko2
o] Wi H=al 5o 3P A EA e TR
2 §7]3)3E-o|ch(Muller-Dietz, 1956). T A= 2 Lol
Sol k=] Sl ARl Al e] 7)Aol Algte] whils)
of JF3e AS ARl Eolgl & 4 lvt ARIAfra - A}
9] o] 7ML U vheFst 33hA A EElH 3 eAE
B3] Algke] XS AP SR 5 9lE A s
Z2] shjr(Lee & Lee, 2013).

Kim et al.(2013)> AlF=2] AEFfdolA A5t 7
)=o) dd FHat PAEES 1,011~1,087 pptvel$1 L, A
2= o] EHel= dY FHd 1,500 pptv7t BEFH, 7]
FO] A BE v AT EAE £OE Vel
T Foll= 24 12~144]0] A FE=|3IE 7] T2
x5 FEA =S AR hHirt ode A9 Sl
sabinene, 7477} 3l A9 d-limonene, &7}
+ A9 o-pinene Ao] FE FEFHHAL 3

Kim et al.(2013)& =3+ AlF22] MHAZFFHL I35
2|99] v EX= REko] 304~324 pptv, AYLHFE Eoll M=
983 pptvZ} A= 7 Hazalgict. 37 HuUE <ol
A= 1,441 pptv, 7H2 1,073 pptv, 2oll= 897 pptv, -2
al 520 pptv7} EAER= S Harslgdet. Ak I EA =
AL Hu Tt 42 8-0]-29] sabinene(25%), d-limonene
(20%) 5o X o] 9lekal 31t

AF=e] Aol Sl ool Fo] Elshs e
2 R uE8)c}. Carmichael er al (1996, 1997y 1992-199551
= AFEoA AF3 d7|=e] A7 A SAHX| = sulfate

7.0~72 pg/m’, nitratex= 1.2 pg/m>, ammonium-> 1.27
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~1.4 pg/m® | natrium< 1.66 pg/m>, potassium-> 0.39~0.4
pg/m?, calcium2 0.47~0.5 pg/m’, magnesium-> 0.26~0.3
ug/m?®, chlorine 1.88~1.9 ug/m’ 502 g-o]-23} oFo]20]
HAE= vk B sl AHER gefo] vlefsiA WelA

o] Eoketar AT WA T B} Aa
of ujebr] WolAe] =L, AFHOZE WHelXde] A
ehdedeka d19ih. Chen er al(1997)2 1992~19954d Afo)
3d7EE v SRS AFAS w7 ]AeA flet AR &
o] 23} ofe]2o] HEH T Busiict. 72 At A
Ao g £3151= = 3] 2™, sulfate, nitrate, ammonium, po-
tassium, calciums-2] =t E3] 4 =4 SAFHYY L
w, ¥hHe]] chlorine 5 10% A% W SA ok 8}
Ack. W71l A SAE BEAEE 4 S Tl
P Aoz FAsIY. Lim er al 2012y AF AR S
oA 2007~2008510l AAA FALE 4 HF vHA] &
T2 PM o2 13.7 pg/m’, PM,sE 172 pg/m?, PM >
28.4 pg/m’ 02 ESAA7} vepgon, ulwA|ol = e
fr7leka AEat ol ool E4o| AEHUH. Sin er
al 2018y A|FEo| IALS FAI o7 7)) kol
(anion)®] FF ZARIEH. AIFES] AAFSFH AH9S 5
Aoz 1o AF d7hHe] w2 A7) Fo SolFt el
& 5 ESAeM SAT Hige] W= Ald 2 AT
44935 ions/em?, AU -2 XL 3471.25 ions/em®e] W
T2 eyt A2 B, Al B AlTA <g Y <seRE
1100 m<s A<z A<AlY] A<AE<a BAE 25<Al
FA|<gle} €2 <slePl $E <Aget<sual<Aub<giok<
ARA o]l oFol&(cation) A Hwg7t -2 HA|A
Z ¥ 90 ions/em®, AW A Uehd glepk 51 =
729.8 ions/cm’0|¢1 21, 1 Z}o]E= 729.8 ions/em’o] 2 EA
vehdoh 2 SAME B AlY w2 AR]A<1100 m<sy
AF<1100 m<AFA] <Ak <l oF<Ad ket <ghe] <gnf<ael| B<
AE A<D A<ERIEA AT LE5Erad £o=
7 SAEAUT. 2ol BT AFHoR w2 A} =
2 A9 gEFo]l WAl SAHN. o]} Fo] A|lFEe] A
H 3 SR ol Skel2o] EAlsle] EAlEE A &
7} Sl

A= 2EHAE jhow FA1F] A FE]Z(cortisol)o]
a7} Eloh FE|F En)e S71E ols AEH ) S8t
H(Clark, 2007). ZE]E9] 8F Tt FIA HIE He
FTHAron & Tyrell, 1994). F2 o]2 Aol o ¥5%(700
nmol/dl B 25.4 pg/dlpl] T8 a2, el oA &
2] 1t wlo]] oF H= %2 748 (Hasinki & Rosalki,
1998). Sin et al.(2017)> W& FARY <2 whst 39| €)oY
FE|Ze] FalEpe] sl S Bl o] AEd
28] ZhaR vehis Ayl sl

B v AFolA o] A V13RS ] e A
= B33 9 vk (Hughes, 1984; Holmes, 1987). Kaplan
(1989) 3d= AFoAl S 7L gl &3] Wi
of 4 AL 3 Ho] AEHAE WY L o«
<= o]9} 22 AL I EAATE BAS 7R 7] W
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Ol 2T TE7| R IHE BEl] v E5eE &
o] 97] ol ARE-S B3] FElE FET foles B
23 4= 9lth(Lee, 2002). AFdol:= 1000~2,2007] /cm?® 2-¢]
2-0] Ao} AAXFH2 W™ FAlel] Eap) ole A
2= oeA 9l vk |7} AR 9l =R AWt
30~707] /em? Al9)= 80~1507 /cm?, &)= 200~3007H /cm®]
wol2o] gle] QlAZF 878k= 70070 /emllE Elgle] F=
ok st (Lee, 2002; Lee & Bae, 2006).

£748 AF Ao A7EA 6 Ego] =i (Reitman &
Pokorny, 1974; Wright, 1983), A1H 83} %2 z}o} 4l x}A]
7o) ol FA] o] Hokal STk (Wright, 1983). AlE
.o Bz Ale] 71s A= =go] Eok(Ulrich et al,
1991).

Ulrich(1984y= o] $71%1 WlolM= kel 4473k
o] Zo1EAY 2%A| ARl HTal B sldtl. Woo
2010y 200941 2ARlS iAoz AEFHAE e3}3)r] 9
3t ¢ A AZE T3] AR ARE AEYA 5254)
FE|Z A= A, B o) veps delsks 01
k. o5 BT A VTR FEER dbE "HoiRl
o} Shin(2011)> 28 42 F QA5 Ho| AU 5
3k Hie, 927, E3t 50 AME SAHAH R Hyok
Busilet. 3 EX =0 S5 A e A7 e A
Bk ohz) el B o], 7} 75 E3lEp, FH)
2H| 22 IS AsAA dtzA 2 dA3A1 S ek
of XY, A gl AEHA $2FE] FE|E Fhhe] &
%ol ekl 3FiTh(Kang, 2003).

E =olME AFe werld Fok S shlgt W oAt
25| ARE-S 3 Fol] AEg e} e 0] WIlE
froar| 2 S48, wit ARES S S8 A
FoEH A, ARS|AE A 9 e Eerke] 5o sael] of

3 WEE 21 o] B o|%e.
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< A MR AFE77H 3] 2Ye] 3oz 200
FE 60cfe] FiE AR Asisic. AT ARlelAl £
Aol H4 2 W8-S Al AT e ToEke
ARRAALE Asiodet. < Al dgk A FoME
thaell AAJEIAS. AEAIASAS 98t R a7kl A
T AlFE WAt AR @A 2AS EE
2 2013)elA AAstde

AEA] - o] 2% 53

FH[HO ZAL 2 MEX| Z=AF CHAX}

A AR dub AReRS Al EE ) AT AR F 69
golgltt. o]l IS 185 R AlRs]Is] ot 4e] <
Aol A ZAAtell AN wikxd A A QJFlaL F 14782] AR}
7} B71A] Atell sbEsledar, ofAde] 37, Aol 110l
of QAR F 51090z, Aol 23R ARl

F& &R} 29 eloiA] FHFTA] ddel] gt A
21901913, FA-L 289 o] E7HA| 93], = AR
49 o]l eH(Table 1). Q] F-F= 27 24~704¢] &
X2 By} AT 246942 EEE Holoh HEA
ZAL AR F 8590l L, W vlE IR} 439, o
A7} 427 o] 91ek(Table 1).

22 AF W Aol el Asle] AEAZ we
3 FABADFL A oA, G ATAE A
S} K] el e 0] 24} 5l B il Te &

A2 BSie). AT FAL QAwo] dig 2k wsalsic.

MO A R 712

AL e AlFE w2l FdT oM Al
ek, G717 20174 69 28YFE] 79 284 Ateld]
A7) o] g3t} nE ] WIS ARSI

uBioMacpa?|2] ALSHtH
RS Aot R £ W Rte] gt ZAL
£ Sin er al (2018)2] W& o|-&3le] a3

WRIAFAR ME Eaet =2 XY

HAAFEe] SA- 197 At A EK(Table 2). 2
A 104l =F3}e] ejalleo] S 319, 11A15E AR
ZAAE ARERI. st AL 2 AR e 5
HREsl7] A3 ol AAIERsIT

=, 12758 HAAALE FAE FHdE 1327 E e
WA ¢ AR RS uheb ABS 2417 B9t E S
slgom, 154140l ZARE AR 2.5 ujebr] gollA W<}
A Artel A 2SI

M

M I.I:II-I:H

< AF AP 24
B3 Fxel disix Adrdste]
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Table 1. Subjects for researches

Control group (persons)

Test group (persons)

Tools Total
Male Female Sum Male Female Sum
uBioMacpa 11 3 14 28 21 49 63
Questionary 43 42 85 85




54 AR} Eho] ALS] A2l o 4R AE e 2o w2 oo

Table 2. Schedule for Gotjawal forest program

Time Programs
10:00-11:00 Arrived and orientation for search
11:00-12:00 Before test: uBioMacpa test, Questionary
12:30-13:00 Lunch
13:00-15:00 Walking up and down to the forest roads
15:00-17:30 After test: uBioMacpa test, Questionary

M—‘— 27(]'1 % L%
st AR

g eheel AAFIRel 2o 24
£o ople) =78 AHSisIch

#FQl AFAEH AL AHAAET-

AEA= Chang(2007)0] D532 7RRtat =<l =5
AEH A ZAHETKOSS ®-26)7FL B 2A 3] AL
aloloh. FuEE Fel Ml

A5 %oﬂ 5L q
o] Bobd: s E3F © ZAAA ZS: 9-108 23 @ B
A B4 11-1240 3, ® FAES} 13-14-15H £3fe=
F5le] et
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o, i 2R SHEkEs Heol L, Aol d 1-
2344 B 432-F FAREh At wer s AT
Ed gelo] W F3HE 1-23-4480] 02 HFE o
shlar, Agvt S AFAEAS Salo] A T
4-3-2-132) 22 HAHr) Hod=gc)

(3) A8

7k R ket AFAE R8¢ A el Al
g 32l oA3ked 1004 w2 FAkREe o gkt
A=l dele) 7wl FoAl Ape] F-i3 i)
x100/31% 44 ol 7hedt Hal T ) gt
ki

T A1 Alely AEHae] ARETF

AFA)E Chang(2007)0] =02 sjutel g4 SF-
PWI 29| 747} EA S I JfAdste] ARgsigie.
A0 AERA $58 S 913 SHETE e
Aoz AA AT5 B3 A9} epErt AR EFole,

(1) AA

73} 15258A= 44 HEZ i]]ﬂs].ga;]. = «A: A3
TR ok, 1A o 2 24 djE a3y 34 3
A a3 E ARSEIsIH

) Bajuly

£} 1-1480M= @ 0-38F7)= A7} B855 ~E

A7t =7 F7kEE 23l o 212kl 214 Q) % =
© AZA AEHAL 22 03302, @ 3~0537): A

Tt 2275 2B WA FrEE 2Rkl 34 el
g &sle] AZslga =210 3~042] GAk A wAlS
g3t @ Ao HeE 05482 Al 2355
2B 27} Foal 7k 4 Sleh @ FAeo] 274 o)Ak
5 2~Ed 2P (severe stress), 9~26%¢1 A= A
E#| 27 (potential stress), 8% o|3H= 7174 (positive well-
being) > E 73130}

A5 -E7e] AL =7

Spielberger(1983)2] AYel -4 B9l A}(State-Trait Anxiety
Inventory: STAIY= Y3<l STALY 25 sidslelon], o
%o Hahn ef al (1983)°] 85-28}] =gkst YZzalel STAL-
KYZ3e] AFAE 7Es8isdet. & d7olrs $A1l STAI-
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Table 3. Basic data of the objects for heart beat test

Control Test Total
Items

N(%) N(%) N(%)

S M 11 (78.6) 28 (57.1) 39 (61.9)
ex

F 3 21.8) 21 (429 24 (38.])
20-40 5 (35.7) 6 (12.5) 11 (17.5)
Age  50-60 64.3) 43 (87,5 52 (82))
Total 14 (100) 49  (100) 63 (100)

Fol| 2EF 29} FHAE 2] HES FA AL, =3 o
AEE AES BA A 2Edx, AkE] AlelA 2B
2 9 AelEelrte] dl4 Sof g AL sle] W3E 2
Absteiet.

W AEBA ZAF CHMXIe] AU SN

ZARNAIAS] dubA] Aleke AR 2 147 0]9]
o, A2l 117%(78.5%), 34l 39 (21.5%)=2 vielsict. A
T 4ol o™, HAb 289 (57.1%), oAl 2178 (42.9%)
o2 vepdel d3e] Bxe d2ge 2447} 49, 37417}
14, 54417} 29, 554171 17, 57417F 69 el sieh. Ad2
2097} 29, 3097} 29, 409 7) 29, 5097} 257 (51%),
607} 137 (26.5%)2] HE-EZ HlTh(Table 3).

MEX BN ARl Yt 54

FAADFAD S W Foll AFS ST A

AEA] - o] 2% 55
857 o] tH(Table 4). A2 FAlo] 437 (50.6%), «3Ade] 424
(49.4%)°2 wu|ge] w3t A= 508 wRle]
309, S14] o]Ae] 559 (64.7%)0] e}, Z7HAke= AAb ot
A ZFsl= Absto] 289 (32.9%), AR oy 77k
Abgre] 179, «efzh vimeb 7t 319(36.5%), <FH Vit
84, w5 ok Fob7l 1ok AAH R By Z7ks)
= Akgto] 459, i Aol Algle] 407 o|3iT). AL
L] o3l o] 7182 copRlel] Afar v Absieb = Abgte]
209, oF7t RS Aol 637 (74.1%)°1 34T
o2 Al Algte] 22, B3l ARl 3178(36.9%),
034l AHte] 194, AB3e] 12|t A& el A&
b7t 789 (91.8%), o] EA e 7} 29, A o] 29, ApE”
o] 12%o|qlth. WEFFE 258w Elo] TH, T5 F
o] 9, 5E]e] 447, NEEs]o| 2475 (28.2%), Tkl o]
o] 1golgiet. 2] Aele TFde] 74, Aol ™, 43
ogqle]l 4, WA} 4, 3ARde] 6, ARddA} 119, =
FAle] 39, Au|agde] 1098, 771 227%(25.9%), 55 le]
119, 71e} 4902 dekat 2918 712l A3l Adelsl
o EwE Fg|2He] 74, 1S o] 289 (32.9%), EAH
264, vEwelo] 2490)gi}. AAH Hwke] FA-L 3
07 A9AYA it 1T Fx gl At skl Akl 7}
E olfrell WM s FHodRlE2 Alell 7hd f4]e]
v 237k Frhie Q1S sl AR ge] AR A sl
Toh= 4] 3R] F5h= A Z23UTh(Table 4). BFejo] 2~E
H 2 go] W= 2|7folo] Wolr FAlel] Ego] FHSlH

Table 4. General characteristics of the volunteer subjects

Items Sub-items Number  Ratio (%) Items Sub-items Number  Ratio (%)
S male 43 (50.6) christian 7 (8.2)
ex
female 42 (49.4) . catholic 28 (32.9)
Religion .
A <50 30 (35.3) buddies 26 (31.6
es
& 51< 55 (64.7) none 2% (28.2)
married 78 91.8) A 22 (26.2)
. divorce 2 2.4) B 31 (36.9)
Marriage status . Blood types
re-married 2 24 O 19 (22.6)
bereaved 3 3.5) AB 12 (14.3)
public officer 3 3.5 primary 7 8.2)
professional 7 8.2) middle 9 (10.6)
manage 4 4.7) Education level high 44 (51.8)
teacher 4 4.7 college 24 (28.2)
company 6 (7.1) graduate 1 (1.2)
self-shopper 11 (12.9) . . good 22 (25.9)
Jobs Morning condition .
laborer 3 3.5 fair 63 (74.1)
service 10 (11.8) normal 28 (32.9)
home worker 22 (25.9) <normal 17 (20.0)
agriculturer 11 (12.9) Health condition fair 31 (36.5)
etc 4 4.7 <fair 8 9.4
Total 100% severe 1 (1.2)
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MEE = AEY AKXl HE
AR} A2 14983 AP 499 0] AAHE AFe] A~
Edx A4E= pointye] IS Fu|Har|2 SA3 A3}
Z Jehd 7Ae]th(Table 5, Fig. 1). AL sjRsgoz =}
EA173el 2AA AAe] FHolglth. AEH A Ao A4
o] 259] WS Al FAIG Aol 2T A
(50.078 3+ AFF(50.58%)2] HA] zlol= 045 Ho2 F
ool ol Ao veh A Hke] TR FEES
< o 5 Asleh AR 250 AP (S1L61A ) AR
(49.659)°] SAA He] zfele 2012 Felde] A
UEPGTh(p<.043) o]2f3t Ail= A8 Fof el 2
o3| glokar Foksl 4= gl
JukrEg 2] 7d-90]] Kaplan & Kaplan(1989) %15<]
A1g 7R s S5 R L] HFe] 87
e A5, HFHol Fhashd Aelelvt Al Al
&7} 27) Wit A 21A-S s Hol AEHAE v
A "ol o ~Egae] g3 o 2 RE iy st
FAL ARAIE] B2 ofE F7] wiatell ARl St
g ulgs} A71E SEAATE RRIA7) golet B
T Age] AR 3 AMFe] EA3E B A 3]
o] FAREA M E ZENME F=01, p<499% 27 2}
ol7} Qlla, 1FH AFHARS] HHX| M E F=0.074, p<
0482 F2gt xfe]7} veltth(Table 6). 5, AHF2] 7-9-l
2R AFTo] AHoR AEFHA A4 2jo]7} 9
oAl BAIM R A& B} A frolAde] Uik
2EHAZ | FE]E F2Ro| o7 wijEEHE
E A7ollA IR FALelA & WsE ol Algee] AR
g AT FE|F ghafo] FolT= foAe] ol e ERl
g+ 4= 9Jok(Sin ef al., 2017).

MBS S9o| FEHAER A0 HS}

AL 2T 1493 AR 499 0] A 2 5
2EH 2] WshE Ry 2 A5 AHE el
H(Table 7, Fig. 2). 1Z27-2] AR ARFL] ] Aol
2Jide] gl Aoz Yepdoh(p<668). AR 152 A}
Z1(0.46 A5 AR0.43 #157)2] SAA] 2] 2ol 0.03
22 frefAde] Al etk (p<.02). ol A= Ak
4 Fol] FHAEH 2O il = oJfe] lviar st 4~
ek, FHAEH A SlAv) 2 qkEw voFst e 41l
o] ° 4= glet. 7|zke] AR 77k 319} s oS
A AEHAE E)de Foia edsich

T Age] AR 3 AMFe] A3 75 AEA
FA]9] FARA M TFZ I e F=2.64, p<.0472 2]
& zkol7} USAL, 2F AP el M= F=3.024, p<
0292 Folgt xfel= AN, 153 AFe] FAIME
2)A (p<.002)°] Al HEPSTH(Table 8). 3, AFF2] 735l
H27He} Ago] AfHoR AEHA 5= Xjol7} F
AR 2 fejAde] sl ARIEe] aapt Eokvhar st

N
X

7o
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Table S. Differences of stress index after forest bathing

Group Time  Mean (pt) SD t p*
Bef 50.07 15.546
Control Aft 50.58 14.401 -.095 925
Total 50.32 14.754
Bef 51.61 13.732
Exp Aft 49.60 12.008  1.987  .043*
Total 50.60 12.874

*p<.05, ¥**p<.0, ***p<.001. pt: point.
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Fig. 1. Histogram of examined mean values of control and experi-
mental groups before and after forest bathing. Symbols: (H): before
bathing, (l): after bathing.

Table 6. Variance analysis of stress index between & within groups
after forest bathing

Source SS df MS F p*
Corrected Model 104.786 3 34.929 194 .900
Intercept 240863.92 1 240863.926 1339.598 .000
Group 1.849 1 1.849 .010  .0499*
Time 13.243 1 13.243 074  .0487*
Group & Time  37.517 1 37.517 209 .0491*
Error 22834.995 127  179.803
Total 357497.40 131

Corrected Total 22939.781 130
*<.05, **p<.0, ***p<.001.
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Table 7. Significance of mean cumulative stress values of each
groups after forest bathing

Group Time Mean SD t p*
Bef .50 207
Control Aft .53 .186 -433 .668
Total 51 .194
Bef 46 219
Exp Aft 43 202 2.706 .020*
Total 45 210

9<.05, #*p<.0, **%p<.001.

06 7
05 053

05 046 BAH

043
04 - g
03 -
02 -

0.1

Mean values (point)

control experimental

Groups

Fig. 2. Histogram of mean cumulative stress values of control and
experimental groups before and after forest bathing. Symbols: (H):
before bathing, (M):after bathing.

Table 8. Variance analysis of mean cumulative stress values between
& within groups after forest bathing

Source SS df MS F p*
Corrected Model .142 3 .047 1.096 353
Intercept 21.848 1 21.848 506.052 .000
Group 114 1 114 2.640  .047*
Time 4.44006 1 40.440 3.024  .029*
Group & Time .022 1 .022 4501  .002*
Error 5.483 127 .043
Total 33.612 131

Corrected Total 5.625 130
*p<.05, ¥**¥p<.0, ***p<.001.
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Fig. 3. Comparison of variation of mean values of official stresses.

fre)Ad ol slsiet. A2 (job autonomy)®] 73--l AFA
258, AR 218302 Jeht, ARl 0322 FHAst AE
& 4= 9l (p<.001). FAZG(relationship conflict)®] 73-5-<ll
AP 2493 AV 2,158 22 vehd, ARl 0.338 3HAE
AINE & 5 ek (p<.001). AFE2HJob anxiety)®] 7-9-<ll
AR 2574, AR 2,068 02 el ARl 0.507 ZHAst
AZE o $= Qo (p<.001). ZAA|A £33 (organizational
unfairness)®] 73-%-ol] AP 2,574, A 234422 Yehd,
ARl 0.231 7148 IS o 5= Tk (p<.001). EAHA
(inadequate compensation)®] 73-9<ll AP 2534, AN 2.18
Hog veht, AbFe 0336 2AAadt 23S o 5 sloh(p<
.001). AAE3H(workplace culture)2] 75l APA 2384, A}
F 2,034 2F et ARl 0.350 A8 AoE o 5 9l
H(p<.001).

AAH 0 Z A FAEd 0] 790l AR 241, AN 2.17
Hoz veht, ARl 0.237 34 232 & = Qloh(p<
001). o]&gt A= A €2 ARlE F A7 ~Efa
Zhael| E7E oSS & 4 Tk

FAKEE AT Shin ef al. (2003)& EA|2] AlFH o] 2Afel

Table 9. Significance of variation of official stresses after forest bathing

Before After Mean
Items - - . t p*
M (point) S.D M (point) SD Difference
physical environment 2.15 0.818 2.12 0.676 -0.029 -.506 .613
job demand 2.25 0.63 228 0.595 0.028 591 554
Job autonomy 2.5 0.883 2.18 0.752 -0.322 -5.089 .000*
relationship conflict 2.49 0.798 2.15 0.669 -0.338 -5.914 .000*
job anxiety 2.57 1.000 2.06 0.797 -0.507 -7.18 .000*
organizational unfairness 2.57 0.788 2.34 0.679 -0.231 -4.035 .000%*
inadequate compensation 2.53 0.775 2.19 0.67 -0.336 -5.970 .000*
workplace culture 2.38 0.684 2.03 0.656 -0.350 -6.725 .000*
Average 2.41 0.579 2.17 0.422 -0.237 -6.051 .000*

9<.05, **p<.0, ***p<.001
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Table 10. Significance of variation of social-psychological stresses
after forest bathing

Time M SD MD t p*
Before 2.32 430
-0.175 -5.418 .000*
After 2.15 416

9<.05, *5p<.01, **4p<.001.
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Fig. 4. Comparison of changes of socio-psychological stresses
before and after forest bathing.

o] AaiEat AEH A A3le]| o3gko] Al 31%iHt. Lee
& Lee(2012, 2013)= AF-AEH AL F AL Aol 7
AR= 55318604 Fo] 5377402 wolxal, RtE A8
el 58.56-60A4 Fol 5622827 H Yehdt}. oz}
@Akl H]sA AFEE Fol] dRfe] 1545 0= yhopx] AX
o} ox}e] 2344 ¢] o] VA ERgH o] 22 A A
£ 37} B, 2|3 ZAo] A FaEd o] ksl A
F3] 7]ed3l e Ao e AEH R Ag8L A
FAEH 20 Zhive]] ofge] gl & AT} Al Ao
ghetsiet

MES & A MY AEY A HE
AE A Fe] Abs] AelA ~Ed 2~ 43 Likert® 5(0-

1-2-3)2 SFl=S 319lom, FH (4 sl ~EFx
TS AT AR Al AEd A vlast AE A
S AR, AR 2324, AR 215802 veht ARl AL
3] Al 2B vt 01758 S e frelAdel i
(p<.001)(Table 10, Fig. 4). o]2lst A= AL 40| AH)
£ F A3 Ale]A 2B R 971 s

Lee & Lee(2013y= AFHS- Fof] A}3] AlE]] AE# A9
H3le] FAlol| A AFRE- Aol FRFe] FH-E 16.62%4] A
A Fol 1523302 1390 AE2 fosH dekala(p<
001), A= A8 Aol 14.28 Hol|A] A|F Fol| 12.674
22 161H2E ool IA FHAE AT (p<.0002). HH
Aol A= AR 152680014 ARl 1374422 1.524
(10%) Srebxar, 12jal eJAde] ARG AF Foll oJAdo]
o v Jepgelal st o] 22 e ARE F
o W 257 T2]al A7} ALS] A AEH A0 g3l
7|3 & A7 Ak}l dAFh= Hlow st

Table 11. Significance of uneasiness levels after forest bating

Time M (point) SD MD t p*
Before 233 402
-.166 -5.380 .000*
After 2.16 407

<05, **p<01, **%p<001.
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Fig. 5. The measured mean values of uneasiness levels after forest
bathing.
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1. R E] ZA) AR AR RS - 14983 Al
2 499 0)gt}. A} 28 (57.1%), ¢34 0] 217 (42.9%)= L}
1307

2. AFA AR F 85019l om, AL o] 431
(50.6%), o34d°] 427 (49.4%) 02 Fiu|go] v|sBldt. A
AFQ] o] FAL e g A9AUA] gl AT FE
= Aelet 371s

3. AE F AEH ARG Mo 27 AR
(50.078 &} AR$(50.58%)] FA] Aol -0458 2 Z7)
slod fojAdo] olar, AR Fe] AR (51.61% 3 A
(49.638)2] SAA H2 FHA4 Aol 201022 FH4Ele]
frejAde] Aih(p<.043). 2T Agde] AR 2 A<
S8 AEH A A FR|0] BAEA | ME 2FeIME
frolAde] AN TL(p<.499), LFH APHARFL] H XM=
frelAd ol addTh(p<.048).

4. ARE Fo] A E 0] W ME 27| AN
o] A7} F71ske o)Al gl AdT 159 A
Z1(0.46 A3k AR5(0.43 A5)e] SAA| HTe] zpel=
sl fAdo] lATHp<.02). FAREA o= 2FZ A
A7} frolgt Zpel7) AL (p<.047), 25 APAARE-

M= o8t xfeli= AN TH(p<.002).
5. ARS8 F A wste] dfelre B3 (p
<613) @ AT 75 (p<.554)0lHE F24e] glgict. AA
Koz AFAEHAC] Aol AF 2414, AMF- 217822
R, ARl 0.237 FRAEted frefAde] algdth(p<.001). &
FAEAE frelAde] elaleh(p<.001). IAZS, ZAAA &
IAA, BARAA 9l 2HEEle] 9o = AEH ) 7t
Asled fejAde] Al el (p<.001).

6. A& F k3] Alg]d] B W3l A AR 232
A, AR 215882 vept Aol Ab3] Ale]A 2B A7)
0.175% Zhaste] f-oAde] Ak (p<.001).

7. A A5 e EA Bkl WistE AdtelAe AL
A FFAE 2338, AFE HEAE 216822 Yeh) ALF
of| AeEAERF 2EH2AG7} 0166022 FHAssle] F-2]
Aol ek (p<.001).
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