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Abstract Purposes: We studied whether forest bathing is effective in improving the stress of the human body. There-
fore, we investigated changes in pulse rate, stress index, and autonomic nervous system after 2 hours of forest bathing
on Jeju Samdasu Forest Methods : The study was conducted before and after forest bathing through heart rate variabil-
ity and questionnaire. Results: After forest bathing, the average pulse rate of the experimental group was significantly
increased. The stress index significantly decreased in the post-test in the experimental group. The cumulative stress,
sympathetic activity (LF), parasympathetic activity (HF) change, and LF/HF ratio were slightly different from those of
post-test in the experimental group, but were not statistically significant. In the survey of job stress average index and
state characteristic anxiety index through questionnaire, it decreased significantly after forest bathing (p<.001). Conclu-
sions: The Samdasu forest bathing has been proven effective in enhancing pulse and reducing stress, so it is evaluated
that forest bathing is effective in promoting health.
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1956; Kang, 2003, 2005ab). B2 o] 3| EX =7} &
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714817 B (Park er al., 2004; Lee ef al., 2012), o] o
3t duby &332} QIok gk (Lee et al., 2009).
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Table 1. Distribution of subjects

Control grou Test grou
Survey tools group £roup Total
M F S M F S
uBiom-acpa 20 0 20 31 54 85 105

Question-naire 97 103 200 200

Table 2. Samdasu Forest bathing program
Schedules

Contents

10:00-11:00 Arriving and Orientation

Measuring before forest bath: uBiomacpa examination,
Fill out the questionnaire

12:30-13:00 Lunch

Walk the Samdasu Forest courses and go back to the
measuring point by 15:00

11:00-12;00

13:00-15:00

15:00-17:30 Measuring after forest bath: Same test as above




Fig. 1. The Samdasu forests area for survey.

The numbers are the forest experience courses. The numbers are
indicated as follows; MEntrance, @B-course-1, @B-course-2, @
B-course-3, ©B-course-4, ®waterfall-1, Dwaterfall-2, ®waterfall-3,
Owaterfall-4, @course-R, @pine-forest-1, @cedar-forest, Wpine-
forest, @course-2 entrance, @cedar-forest, 2course-2 exit, and @
is exit-wetland(Sin et al., 2021).
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Table 3. Analysis of difference in average pulse after forest experience

3

Groups N Time Mean (point) S.D. t p
Before 70.70 13.41

Control 20 .897 381
After 69.40 14.71
Before 67.19 10.16 -

Test 37 -3.394 .002
After 70.81 11.99

Hkok

"p<.05, ""p<.0, *p<.001. SD: standard deviation.
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Fig. 2. Changes in average pulse rates after bathing of the Samdasu
forest.

7| 2 SA4% 23S vepdl Zo|ok(Table 3, Fig.
=] Abd F ARRe] wRte] atatel= felde] ¢l
Ao vpehr Aeke] SR FRFANES 4 5 Q)
o Ao AR ANRe] SA43] HEe bl FelA
Al b (p<.002). o2d Aas RS Sl E3
Hutol] Z oFaFo] letar A = gl

AF A £ ARE ) A 2§ AT A
298] BARRA M= AR 2kl F=7.067, p<.010°2
213t z}o)7} glTH(Table 3). Z, APT2] AFF Wk A}
Aol wntE o E5iot. AEH o= Agre] Abdel v]siA
AR Foll W} o] frolAdol A B vl A
HEe] 53} Edear 2.

Lee & Lee(2012)= ArHE A3 Foll dod #uto] AA
ol &= 65.1 WhAeA] 63.69H AR 7HAE3] AL (p<.002), ©343
o] AR} o7t F2 FIE vERHE You & Lee(2016Y=
olg]g x5 F-E Folle ute] 16%2] /A &35 v}
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Table 4. Analysis of variance of average pulse rate after forest
experience

o
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Items S.S. df M.S. F p
Before 6976.408 1 6976408 162.798  .000
After 302.833 1 302833  7.067 .010"

Error 2314.068 54
Total 291142.000 57

)

p<.001.

42.853

*p<.05, *p<.0,
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& Fol] 2EHA Aol 2 oFfe] glohar ket 4 gleh

Sin ef al., (2017, 2021y £A§ Fol= 7732] e}y &
olo] F2E]F ko] FolBt ThAERe AS HRSG
o}, YuEAEFH A 9o Kaplan(1989)S XF o)A)S 7}
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H2EF 2 (cumulative stress)?] W3S fu|Yar| 2 &4
& A3 e ZlelHk(Table 6). HlZEre] AR A2
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Table 5. Changes in stress index after forest experience

Groups N Time Mean (point) S.D t 2

bef 50.77 10.65
Control 20 765 454
aft 49.08 9.68
bef 56.42 12.70 X
Test 37 —.123  .048
aft 49.6 11.12
*p<.05, " p<.0, " p<.001.
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Fig. 3. Changes in stress index after the Samdasu forest bath.

Table 6. Changes in cumulative stress after forest experience

E3

Groups N  Time Mean (point) SD t P
bef 35.25 13.27

Control 20 275 786
aft 34.47 11.94
bef 3091 12.90

Test 37 -.361 720
aft 31.76 15.79

*p<.05, " p<.01, "*p<.001.

At A7S ehd ZAo|tk(Table 7). tE72] AP (6.22 Ln)
o} AF§(6.44 Lny] =] zfel= F2]A 0] slddvhp<.22).
Aol A= AP (5.69 Ly AF(6.65 Ln)2] SA =] At
2] 2ol FoAe] HUATHp<.775). o|3 A= AL
Fofl WA Aol deke] gllvkar ghdek 4 9leh

You & Lee(2016)= o}g]e el 2 Eomr] wrhshao)
AEE AT AFA oz} S FAATI
+ Wl gl RuE sigdeh 2 Aol zbelrt 9lsd
o, A7AH 0= wall= A5 JFEr) Eobr] FAIEH A
3 FE3) Hdh

Fuzld gMdTHst
A A2 202 AFT 379 0] S A &

Ln) AHE(5.74 Lnje] 73] Aol frelAde] gl ekt
(p<884). ARZ AR 159] AH(5.31 Ln)sh AHF(5.26
Lmel 242 A7 Aol = fe4el A hepe
(p<746). o1& AP A& Fol FAARH 2
ogapo] gk Bkt 4 3ok,

LF/HF HIE
Ak A2 20082 A 3780 RS A &

Table 7. Significance of mean LF values of each groups after forest

bathing
Group N Time Mean (Ln) SD t P
Bef 6.22 0.93
Control 20 -1270 220

Aft 6.44 1.09
Bef 5.69 1.14

Exp 37 287 175
Aft 5.65 1.18

*p<.05, “p<.01, **p<.001. Ln=autonomous nerve balance unit
(IEMBIO, 2001).

Table 8. Significance of mean HF values of each groups after forest
bathing

*

Groups N Time  Mean(Ln) S.D. t p
bef 5.76 0.79

Control 20 147 884
aft 5.74 0.72
bef 5.31 0.82

Test 37 327 746
aft 5.26 1.00

sk

p<.05, "p<.01, " p<.001.



Table 9. Changes in LF/HF ratio after forest bath

Groups N Time Meab(Ln) SD t p
Bef 1.09 0.14

1 2 -972 34

Contro 0 Aft L2 016 97 343
Bef 1.08 0.13

Test 37 —-.088  .931
e Aft 1.08 0.5

p<.05, " p<.01, ""p<.001.

A A w7 A7) A 2] 73 8]E(LF/HF ratio)2]
W3lE fasp| 2 $43 A3E vehd Zlovk(Table 9).

279 AP (1.09 Ln) 2F AR(1.11 Ln)e] X 2ol
Aol Gl ebdth(p<.343). A& 72 AP (1.08 L)z}
ARE(1.08 Ln)®] ZAA] 2] pol&= frolAde] §iAl Vet
Bk (p<.931). o|&Eg A= A S Fol| wAlA Azt
2173 AEe] FegulEel 2 odefe] glvkal s &4 9l

iRz M1 Z7 20132 AFT 3790] ARIE AFe) JF
W1 (BPM: mean beat per minute)®] 25 Fu|HI}r| =2
235 A7E Vepd Zlo|ck(Table 10, Fig. 4). Z272] A
Z(71.01 BHALYT} A}$(69.85 BFE)] x| xpol= fo)A
o] oAl vieldet Adde] AP (68.64 wHAE ) AR(71.13
Hh)e] SA 2] Fde] Aol = FolAde] Al el
(p<.033). o|2gt A= A8 Fof] o] Fute] W
3lell e33ke] vk A=t o= gl

HxTa A AP 9 AR SAet Sn) st
FA|2] HARRAME & AP Foll= F=3.831, p<.052 F
2|3}k 2]z} 9lslek(Table 11). 3, AFF2] Sl dl 27k
o} Aglo] AR FHul 3]0 Aol froAde]
WM Ao E37) =9k o

Table 10. Change of average pulse after forest bath

Groups Time Mean(p/m) S.D. t P
before 71.01 14.87
Control 941 358
after 69.85 14.22
before 68.64 10.04 “
Test -2.212  .033

after 71.13 12.19

ook

p<.001. p/m = pulse/minute.

p<.05,""p<01,
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Fig. 4. Changes of average pulses after Samdasu forest bath.
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Table 11. Analysis of variance of average pulse number after forest
bath

Source SS df MS F )4

E3

Pre-test 6956.279 1 6956.279 167.640  .000
Post-test 158.964 1 158.964 3.831 050"
Error 2240.743 54 41.495

Sum  293948.500 57
*p<.05, " p<.0, " p<.001.

You & Lee(2016)= o}2]|gxg|E F-E2wr] SA3 HF
aate] Wshe Mele]S F-5 ulol] Wute] A EA v}
Epgtar Harsglet. & :ILNWE RS Foll Rt
o] W3ke Ade] AHF vlaelA oA Al =4
et ko] AAE Ap=elar, 3] EA =] ASE QA
W} Fel Fu Fabh EoRe ACR 22 o S0

stk SXE F HFAEY A HE

A Foll Aol S AR F 2000199
2ot FAl 3 FE s 85l EAE 457, o
Aol 429 ol3det. 857 el Tﬂ'?ﬂ' AFAER A 3 A 9
ZpolE FLH rtests AAIZE AF= Table 12, Fig. 5ol
A B, €A AR 2418, AR 2173 0 E 3RAE
b ARR] A AP EE 52 PAIE e, {727 Aol &
HSATH(r=24.068, p<.001). °]‘31§} AR AF ATl Sled
A AFAE 2] Wlel] & Aol F-83 &S el
At Ae 5 Ade] AFAER A i 2371 I
ool gt}

Ao 20 ARS F AFAE A ZEE G| Histe]
5 A5 AR A3 Table 13, Fig. 6ol ANASIAH

1) E2] 84 (physical environment)®] -5 AFA 2.15%,
AR 212802 vl ARl 0.03 st Ak FAH
228 ool Adhp<613).

Table 12. Changes in the average value of job stress after forest
experience

¥

Time N  Mean (point) S.D.  Error t p
Bef 85 2.41 0.34 ok
-778 —24.068 .001
Aft 85 2.17 0.30
<05, p<.0, **p<.001. n=200.
3 -
25 | 241
—_ 217
£ 24
2
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Fig . 5. Changes in the average value of job stress after forest bath.
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Table 13. Changes in the average value of job stress by item after
forest experience

Pre-test Post-test
Items  Mean Mean D Error t p*
(point) (point)

Phy-env 2.15 0.818 2.12 0.676 -0.029 -.506 .613
Job-req 225 0.63 228 0595 0.028 591 .554
Job-aut 2.5 0.883 2.8 0.752 -0.322 -5.089 .000"
Rel-con 249 0.798 2.15 0.669 -0.338 -5.914 .000
Job-anx 2,57 1.000 2.06 0.797 -0.507 -7.18 .000"
Org-unf 257 0.788 234 0.679 -0231 -4.035 .000"
Ina-comp 2.53 0.775 2.19 0.67 -0.336 -5.970 .000
Wor-cult  2.38 0.684 2.03 0.656 —-0.350 -6.725 .000

Average 241 0579 2.17 0422 -0.237 -6.051 .000

*

%

*

E3

*p<.05, "p<.01, ""p<.001. Abbreviations: phy-env: physical environment(3it
2] 374), job-req: job requirements (3] F£ 7 ), job-aut: job autonomy (<]
F2F-EA), rel-con: relationship conflict(¥+7] Z2-5), job-anx: job anxiety (%]
%1 E-¢h), org-unf: organizational system unfairness(Z2] A 4] £33 AJ), ina-
comp: inappropriate compensation(}2-A}5-2 ) and wor-cult: workplace
culture(2] A2 3}).

H before M after

25 249 257 257 353

N
N0

1.5

Job streesses(points)

Changes of mean values of job stress by item

Fig. 5. Changes in the average value of job stress by items after
forest bath.

2) AF-QTFE(job requirementsy= AP 2.25%, AR 2.28
o= epht, ARl 0.03 3715190 ) BAALEE F
O3] Aeh(p<.554).

3) 2 5-A-E&Ad (job autonomy)®] 7ol AHA 2,54, A%
2,185 02 vielt, ARl 0322 FHasle] BAHSE 2
gk Zhaze| ek (p<.001).

4) A Z5-(relationship conflict)2] 73-$-oll A 2.49%,
AR 215822 Yehd, ARl 0338 3HAsle] BA|H o=
= FeAel Adek(p<.001).

5) Z|g3E]k(ob anxiety)®] 730l AF 2.574, AFF- 2.06
Ao veht ALl 0.5078 0] F1Aadl A= EAHoR
froIgt Ao ek (p<.001).

6) 22 AA E-FAA (organizational system unfairness)S]
73$ell AP 2578, AFF 2340 02 e, ARl 0.231
Zasle] FAMLE eIl ARkE vERdTH(p<.001).

7) BAN-EA (inappropriate compensation) 2] 73-%-l] AR
2534, AFF 2.18" 22 el ALl 0.336 FHAste] &
AMez Foln|gt Az Yelydth(p<.001).

Table 14. Changes in anxiety after forest walking

3

Time N Mean(point) SD  Error t p
Bef 85 2.34 401 sk
-.165 -537 .000
Aft 85 217 406

*p<.05, ¥*p<.01, ***p<.001.

8) B AE-8(workplace culture)2] 73-$-ol] AP 2384, Al
¥ 203422 veht, ARl 0350 243 A= 5AA
22 fejAdel AUk (p<.001).

AAH g AFAEH A0 739l AP 2418, AN 2.17
Mo vehd, AlFe] 0237 FAast A4S o 4 9o
(p<.001). o]&3t A= Aol €0 ARE F 25 ~Ed
2 Aashs B9t dddeS & F oldh

frAFeE A2 Shin er al.,(2003)7} Shin & Kim(2003)%
ZA9] Ak o] AAFele] A FutEat AEH A0 A3lof| o
gFo] 9Jrk 3199}, Lee & Lee(2013) A F-AEd A0 3
T AFE Aol FAl= 5531864 Fol| 5377402 o}
A, oAAE A8 Aol 58.56-0|4 Foll 5622008
Al veRsdet. oAz} dRlel] vlsiA AlE Fol) dxle] 1.54
Aoz ozl AR} oJxe] 23440 o] W vyt o]
22 A RS $7 B2, A Aol A5
Ef o] gh3tol] A3] 7|ef3 s Ao =g A&
Hom AL HFAEY A ki) ko] gl <
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