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Abstract

This study investigates the physiological and psychological effects of a nature-based outdoor
activity program in an environment reflecting the characteristics of forest and coastal
areas on 30 firefighters (average age: 40.4 & 9.8 years) who are frequently exposed to
dangerous situations. Blood pressure, pulse pressure, and heart rate variability were used as
physiological measurement indicators, and the Korean versions of PANAS (positive affect and
negative affect schedule), WEMWBS (Warwick-Edinburgh mental well-being scale), and PRS
(perceived restorativeness scale) were used as psychological measurement indicators. For
four days and three nights, the participants experienced programs at Hallyeohaesang Nature
Center and the surrounding mountains, seas, and islands, utilizing forest resources such as
trekking on forest trails, walking barefoot, taking aromatic footbaths, meditating in forest
oxygen domes, and lying on relaxation chairs, and programs utilizing marine resources such
as taking a boat to an island, walking on forest trails with seascape views, and sailing on a
yacht. Participants' systolic blood pressure and pulse pressure decreased, and participants'
positive emotions increased and negative emotions decreased after the program. There was
a statistically significant increase in mental well-being and perceived restorative environment.
Through this study, it was found that nature-based outdoor activity programs based on forest
and marine resources are effective in physiological and psychological stability of firefighters.
It is hoped that the results of this study will be applied to other high-risk workers for PTSD,
who have high stress levels, by combining forest healing and marine healing, and expanding
the scope and diversity of programs in more diverse environments and conditions.

Keywords: forest and marine healing, mental well-being, positive emotions, pulse
pressure, systolic blood pressure
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Introduction

7]4 drdhal AFE) E2bA] 57}; olzt=r
Azt o3 w2 A 2745k )Tk A,
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QER 4 2L YA, JUJEL 4ol A2 fldsh= ARA
A 2oke] B ol Bk, Al E B3, FH, QFHALALe] ST}
ot oo 7| SR QIS T4, AR, 4, AbE 5 AFARElet F 2199t ZE—?: e 7EA] 2Hde] FEj e
CheFal A 2 QITt AP x2S B 2017WEE 51 S0 Sk = 2051 1,545710] BHAY5}a, o]of] ula} 1,640
o] AFg5EaL 17797 0] TEYTHNFA, 2022). 2022 39 176,302 hao] Atglo] AA1H &3] -Ak2] AHE-2 2Ty 34
A AEE M= AT 297 AP EHA A 5 AHEXIS 15 6,000017H 0] EEof AX Shutel ARE
E At o]o] ZH2- 5l 10€ T AFY 1597, 7/ 19775 o] ' HAYSE o|eljd FrAb= =113 Eapents Qzint
Fele E2 ol mEE|of Aoprkal Rlom, o|x|] Ade] H 9|7t e 1 F7ghol| wet A2

2] ZFoj|A] AFol] A AL Ut Aol S AFE 2 A0 A2 345 B @ oH El=t, olu Azt S
- BAA wlol| & 71 2= 4 A AR B ARLE @)/ (trauma)©| 2kl 7 2] SHTH(Lee and Hah, 2012). ©F&2] ©]

2
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2
22 e A2 iR FAT 2AERAE BT u o] & 5] tiA|otA] R thefet FA|17F AR 4
A=d], A Agho] o4t T AE | A Aol (post-traumatic stress disorder, PTSD)TF TS 2 dat B 2] AR 9] 2]
A QI wlo| At of g} 1 Aol FUE| o] ol viRA o % rE5]= AT R, Y, 2R, 358 T
AR 50] AATS PTSDE B E] 7] 4]& H°4 Z] ol sig-3Hh(Park, 2014; Kim et al,, 2015). 3], 25 E4
& A e 2ol FlElo] sl E XSt 95 ARolM &, FE Ee S she ANERYE dR S+

& IFgollM 2Rl= B AdsAu (‘J%‘ —‘?4 = 5 4% 210l lmE = th(Yoon and Yoon, 2022).

o] z 7] Zo|u, A}3]7} Bsla ch sl of ule) AHfERelo] ojdt
]:H

ohehel R A AE U 62 4,768
o] 2tthjo] Baf ol A B Wk ol WY AA SO YALPAT EhE, T4 5 5 A Ak, 3, B
3, 4 50| ARSI, T2 91 ARIA QTR TF BE-S 4stel 3T AR wuol 24 AT

S AT UTHNFA, 2022). AF3-2de] 72 U 119%% =& Aae oid S7iste], 2021 2 EE 2
S 1068 2,61271 2.2 514 71 201610l BI3H 309+ 5,62571 5, 11973 &5 714~ 2021 3147 8,96571
O = 518 Afojof] 479t 120771 F7FRTHNFA, 2022). A3 ohE ASH T g3t ol 5= 944 4
ol #ot 51%7F 23] o] 5-2 YU, 168%= ol && Azsh=t, 27.5%= Bt 7 B&
(Kim and Kwon, 2002). 22440l 4] AA|8F 202218 28229 n}-S 717 4 ZAFOI N = 94t & ééeﬂﬁ XOPoH,
&5, ol Soll tigh 9@+ Hlgo] f-9ugh 72 - 7%)E YehHletl, £3] A 9l d+te] B¢
2,906"4(5.4%) 22 4 thH]|(2,390, 4.4%) 1%P 57 }5FS THINFA, 2022).

o] Z+o] AHFIE2]S A0 2 4£3E] HILE2 AHFIHRI0] QA & AEF|A Z17]’(Baek 2009; Lee and Hah,
2012; Kim and Jeong, 2020), 2 F+AE & A 2 7ZHKim et al., 2006; Lee and Kim, 2016; Kim, 2019), 23 Zr4Ax(Park et
al,, 2022), 4t2] A3} 2| k=1 SFAK(Choi et al., 2016; Rho, 2020) 5-0] EILE] 3 T} Ao x| ALSH 2 5
2 29Fx] &(Back and Kim, 2016), 7 THod|<: %] & (Paik and Choi, 2017), HAH7|8F & = 2 T 3(Kim et al., 2019), =
odl€ 2] & (Lee and Park, 2020), A1 747 2-8-(Hur et al., 2020), ©FEE|2}] (Yoon and Yoon, 2022) 5-0] ATk €19
20| F2 Aujol|A] o] o] X ¥hH, x| Fof|= ofe]ol| A A& w7l = Sk AF AR, YA 7, 2
A 22 o] X7 o] ot vhil S wha it

TSt AL E ol A& A5k 249 ol Eso] JIAIE P Al7] Al (Joung et al., 2013; Park et al.,
2014; Song et al, 2015) AE | AS WM (Lee and Lee, 2012; Park et al,, 2017) 23 &gof] 7]o{SHKLi, 2010; Yoo
etal, 2011; Chae et al., 2021)+= AHA 0] BF&{ 2|31 U}, o]of| mheh, A7t & Ql= &h2 J9lsh7] Yt 8 4+
o g2 AFA|/7F 25 Q0 AR RS T e 2 ShAFEA R m 8] o] o) & AER|A AL 7R

y —1—-
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Aef 7ol &7 QL3 (Park etal., 2019) A1 3] & of| -2-0] E]ITHPark, 2021)= A AT = Qlck

3 fore] 7| %ok A, HE, YRR obe} s, mel, N2 5 HYAAS BE3o] APEH BE
= 3 2| H(Lee et al., 2020¢) ZOFOIIAM & 3like] 2 F1tol ] o] ke B 45 2250 2 FE°| Hot
X]”:1(1)emlosey etal, 2018) Y| L A F &30 2= ATHChoi et al., 2022)= H7}F lek. 3t 517

o}

AH=0] 2 o] Azt 7| EA 7} S E 0 Q1%]7])50] GAE| R THLee et al., 2018by= ATLE It

a3}, AFE AT S-S BEhA o 2 AFSSH e B E vl Qlot o|2i3t v o2 B I tof Al At

ot st o] 544 Addsto] AAE A7 R o ko] EE T2 I3 0] AR Sl A AERes
0]2E Gahs gopE A} G,

Materials and Methods

A CHERL

2 A= S g9 Azo] dgho 2 M|l om, A AR 30 (‘é L}Ol 404 + 98*11)01 Z
o5kl T A= Aol Fofstr] Kol Ate] W& t

A% F Ate] ojof| F-ofdtthE -2l E Ad st
ok &2 4] A 2| Ko wEt JgEglon, BE AT
No. 202107-SB-172-01)5 A=A 433 = k.

(Declaratlon of Helsmkl)oﬂ 17{
WA Fdistn A UAIUSIel A2](RB

Z rfr ol
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-
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AT X

2 AT AT SGA0l e stelal e oA M=t s s A e E g2 19681 2]
Uetol| A 25HAjo) 2} Sl a0 R H 22 SHEUOR l"m sheall/d=d-a-Hol o
A e 2 T8 202 flol Ax|eh A=A Tl 45t AR 2321 52 Z&oto] ApdgE| et &
730l tigt wg3t A|F-E s AYeige] AR AR 851 it §5], FHoll= kst FARe] AR iz} 9
of Atdabe] wgt FR ottt telal/d= o A2 slEat AR S wEo] Buw 1 Qla, Hul AR A
A2 So] 7] A=) 2 J=T|(Kim et al., 2000; Choi et al., 2015) & Aol A & Hulgol| ] =2 7208 A3Y5}
Aot B2 gopAd] sfito]| 9jR]ete] £2] Z o & Q E5A| Soi7t THIt vty £o 2 E&H Wy’ |1
HEs 2T 4= oA T8 73 To] =25} th(Fig. 1). g =27} S7FoFH A Lof| thu|gh 7|8k AJd & &
S0t A of| el w5 7] 52 3 B /o] i FE WA Ak A Y A ¥ AE Algstal Sl

o|F % At 3} QbR o] E/dS Hhgsto] AA7| e ok o] Ey LR 1812 XIFYsty|of A3let S 2k
Z30 Q= sl A2 2018 10 7HSH o]2f & 33,0007 2] Trg7lo] AJefehdol ZostAthTBS,

Korean Journal of Agricultural Science 51(1) March 2024 11



Physiological and psychological effects of nature-based outdoor activities on firefighters in South Korea

-
-
L -
@ -

o i 3 2
. 1  put
- ! o

. . 3 '
: —— ——
X : v % ¥ =,
N “"’J s (w7 P -
: v —-—
;‘__"' : — 4 v 3
y N N ‘_‘,—' —

Hallyeohaesang Nature Center

X7 | ofR oI E = 3Mo| A

- =X
2 A7t 202 102 4226 108 727k 3942 S WYY, T2 1e) Eu AEE Bl YR

O] APA-ARE A3 Bl w24 S Fof o] FolFh AP S48 =230 A AP YoM A SA4 2

2 | gh o)l P Aok, = Fro Mo To] Yej A HSkE 2AleH] flste] <, WHk, AldhHo| = 5

A5k, A2l Haks 2ALsH| 9)5he] stk A A A BA 7 A 2 T (positive affect and negative affect schedule,

PANAS), $H=3 Warwick-Edinburgh mental well-being scale (WEMWRBS), $t=3 3] 587 X| ZH4] I (perceived

restorativeness scale, PRS)S A2+ Th(Fig. 2).
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[ Before the program J
Consent
Agree- | Attach: Measure: R .
Explain: ng\ent Measure: ach: HRY & emove:
blood HRV heart HRV
g?;ﬁgj; & presure equip- rate. equip-
survey & pulse ment 2times ment
rate
Measure:
Relax Measure: | | Attach: HRY & Remove:
blood HRV heart HRV Survey
3min presure equip- rate. equip-
& pulse ment 2Jtimes ment
rate
[ After the program ]

Fig. 2. Procedure of the experiment. HRV, heart rate variability.
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A17|ut O}REO| 25 mE20| 7

& ArA7IRE o o] s T2 IR o] ZRA| AL QL= TRt 2| IARE #E5to] A A g bl =

0| He AEAFE2 IR S A 4 3l oFR o] E5 0.2 T/ E Y th(Table 1).
/\\_]_— = O

A& 285 ofelEm o 2= T Q120 il Lojla] il 7] of&:nf £8, &4 4kA FollA] got
5/d517], ok extel 9] SF517] 5= I RIA =R &= £ EfF) S At sidAtd s &85t
Z2a)o g FHol HiTtE FeiARI el W-< Rollx Je 35 thAle 22jllE]o]], B-YollA A7tol2e]
22 AES Y} =35k 59 o uitiolA] Q EE ERL AojjAle] £7 E7)e 617] Yol vl S el o g Eof
7h et EQl vt} A oS vlekE ] £72-8 AU chFig. 3).

Table 1. Schedule of the natured-based outdoor activity program.

Date Time Main contents Specific contents
Day 1 14:00 - 14:30 Explain & sign Explain the purpose of the experiment
(10/4) Sign a consent form

Measurement & survey Measuring blood presure, pulse rate, and HRV
PANAS, WEMWBS, PRS

14:30 - 15:00 Orientation Introduction and greeting
15:00 - 18:00 Team orienteering Various activities for team building inside and outside the nature center
Day 2 10:00 - 12:00 Skyline luge Luge experience on the grass near the sea
(1075) 13:30- 16:30 Manjido trekking Move to Manjido island by boat
Hiking in the forest with the ocean view
Day 3 10:00 - 12:00 Healing in the forest Walking in the forest
(10/6) Walking barefoot
Sitting in an oxygen dome
Lying and relaxing on the long chair
Aroma foot bath
13:00 - 18:00 Hansando yachting Sailing on the sea
19:30 -21:00 Consert under the stars Enjoying the consert and singing along
Day4 09:00 - 10:00 Measurement & survey Measuring blood presure, pulse rate, and HRV
(10/7) PANAS, WEMWABS, PRS
10:00-12:00  Recharge for the body and soul Sports massage
Meditation
Program conclusion

HRY, heart rate variability; PANAS, positive affect and negative affect schedule; WEMWBS, Warwick-Edinburgh mental well-being scale;
PRS, perceived restorativeness scale.

Fig. 3. Photos of the nature-based outdoor activity program.
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eI SHRE
siot
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Kannel 5(1971) Framingham 1710l A] 5 2] Q&S ol &35HHA] Lol 7} Sofztof| ule} &47] "ot
o] F9/do] Zradh ol whel, 257 Y] 248237

22242 27130k Btk £27] BYre Aol vlzjalol 7
4 Z7hohe W 8] Wgke 7Ashs 210 R UERY E787] Beto] o ol4 Aleurdste] Alejst vt o
W42 7k 4 glon], 427 Weto] Ad Wste] 9H S o2 uf S F o3t Axehe QAo Wg7 9]
ChBenetos, 1999). LEFe] 15k B B Rof glojAE 8] @otat 3] 427 Beko] L5l A HTHPark
etal,, 2004).

2} (pulse pressure) S 4-%7] B} 37| Wete] o] oz, 4%7] Dol B7] LS W 422 o
sht), Bgto] 248 e wheio] Wi, Wt whejo] Uk 2l Wxko] whulslx] £749)x) 1 ekzlo] A5}g]

ATH= S=o]th(Homan et al., 2018). Franklin 5(2001)2 Uro] 7} &oll whe} 51 913 9] of| =12k= 7] ol
M 57| U2 AH WA O R o] F5trhar okglnt & Aol A= F et wE, wekS S4517] flste] Foil&
O 2d A=A A|(ES-P2100, Terumo Corporation, Japan)S- AF-8-51%] 0, AP} AFSo| 2b2) 23] 24 &

= AH&SIIT.

MYHHO| = (heart rate variability, HRV)

AJap o] = A7 uhs o] Rufe} Ru} Abolo] 7HA HISKR-R interval, RRIS ©]-g5t0] 2-&A 47 o] whg-
5= 9% (Kobayashi et al,, 1999)°0]ch & Ao A= Feig 4% = 2L E] MyBeat (WHS-1, UNION TOOL
Co., Ltd., Japan) g ©|-&5}o], T53F Hd= F3h ¥ 32 5t Rufel R} Ato] Q] 55 S45HITh T35 RRI ¢
t|o]e]e] Fuba B2 2|t oll E 2 1] % (maximum entropy method, Mem; MemCalc/win, GMS Co., Ltd., Japan)2 /\]'
25FA0™, 0.04 - 0.15 Hz2] HIIE A 53t A E(low frequency, LF)2.Z, 0.15 - 04 Hz2] H9IE 1153} A E(hi
frequency, HF).C-2 A %I SH(Hall et al., 2004; Park, 2010) & LF, HF, LF/HF H| &3 AF=51%tHKanaya, 2003). HF %} 7P9—
el o2 otyd o EAstEl= FuthlE-5-2 HHY(Cacioppo et al., 1994)5HH, HFGLO] =245 FughAl

o
Y

LN

Ay
o,

A S50l HEISHS A2 Eeke) L 18 Aol A 1748 Aol Sl E L
2 HHoISIT] LEHF 9to] W42 AAAAR S ] oA|EhE 218 9T o) QA e ehe Lyln ges
AER7E D48 HFgLo] Z7H811, LIS Zho] ZAgthPark, 2010y 212 ofm e,

sham 2EMHAM HEHHM M (positive affect and negative affect schedule, PANAS)

Watson “5(1988)°1] 2] sl| 7 PANASE 344 A2t FHA YA E 5 S74517] g A2 A gt J
S o= oF AGE B0l Uoleh 2o datglo] AlEl e B Bl e 5 7HA]= A 2 2 ZEHITh PANASE &
2 QA& SHote 10272 FEAet BAH FAE S5 102F2] FEALE F202F 2= /350 3l
1, ZF 2R Likert 54 H E(1 =8 12| L}, 5 =02 Zo] 22 c}olc},

3 QoA = Park 3} Lee 2016)°1 o} 3} 13t 5 S0 PANASE A8 19T FHH A 47 5248
344 o] wom, BY13km FuluKlshe o) 2 JeiE sa, 244 A B4vt Eess 4437

QI5tH E3SHSENE 20| SHok(Park et al., 2017).
$t=3 Warwick-Edinburgh mental well-being scale (WEMWBS)
WEMWBS= 2006 0] 7HkE] o] of Ardol|A] 1 el =7t HEE]9lom 20080l AREA} 2| A7 = QY

o
fd
-
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ol
i
r |

Ch(Stewart-Brown et al., 2008). 2 170l A= Kim 5(2014)0]] 2J3l] HQtE|of EFG S ALE AR 7
WEMWBS =& AH8-5F31 T}

37821 oJu|& A ©o] F 14712 A= o 1o, 7z Tol= 3R Al Y 7heul 4 A=
02 ST} AT 14719] FE-2 A QA At HAAR] 7], TAC| thet RhES et -2 Q152 23t
stal Qlom, A S| A SHI Y5 SH & HFE ol 20 H = AW 25 59k Y-S B
23t Az 7ved 7P ke 23 A2 A0E B E AR s HEH: A S, 28 EEAI
R, 3 W = AU, 44 AR AR S, 54 S AT E AP HTE AA Ao 143E 71E- S0 T2
2 AT, 5 H|Foll= &fo] & FA| &=t} ofof| whet 2|4 1470f|A] 2ol 704 ofuje] Hjol] B2 A
o, A7t 2442 GA1A Al o] H =7} =2 712 o]u] S (Tennant et al., 2007; Kim et al., 2014).

sh=Tt 5|2 EHAKX|ZH T (perceived restorativeness scale, PRS)

)
B

ZH5H=
& Lol A= Hartig 5(1997)°ll 23l 7HHE 35274 222 =5 Lee@} Hyun (2003)0] Sh=of 2 FHQFSH
AR A 2 S AFESHRI L) St S| B GA A w = E 26T 02 A o] 1o, ZF k2 Likert
2 g7 F 2652 HAes BT Fatelo] siig oA 9] 31587 A4t 2245 I 58EA|Z

Hee RS uldict

(9,
Somd o N

o M
ot

Xt

HU
AI
1z

B o7Lo] Axlo] Qlo] EA|A BA-2 SPSS (version 26.0, IBM, USA)S AF&5IAT] mj@dxpe] 2 18l o] A
o] )], AR A Hgks 2AI5H] flsl idof 7o) 4t o] £0] A4 4-0f 2fo] Fhofl tigt Shapiro-Wilks 7
T AAS sk 2 A A S THEF FHE-L paired ttestS AAISII O, A S THESHA] b= FELS
BB 3¢ BT £9 7% (Wilcoxon signed rank testye AAISHATE ZE A2 242 T 737 (one-

tailed tests) .2 215} 01, 80|42 p<0.052 AT}

ol

o o R
N

Results and Discussion

AFA7|8E of2 o] 5 =0 o Huf o] Hebg SA sttt =29 Foj Ao 57| I
(systolic blood pressure, SBP)<- 134.2 £ 3.10| 1 01, 3o 31267 £ 23= 7.5 mmHg 7H4sto] A4 0 & {95t
Al Zrashs A2 LeRGTHp < 0.01). 77 & U (diastolic blood pressure, DBP)2] 74-2-, T2 151 of 7 78.0 &
24,70 5758 + 20622 22 mmHg 2431 oLt EAZ 02 §ol51A] tct shH, T2 72 Zrof o] uy
U (pulse pressure, PPy 56.2 + 3.60]1 o, o Fo] WiQke- 509 £ 1.92 5.3 mmHg Z4Aste] SAH o2 {2
SHA| Zadhe A0 R ZAFE] ATHp < 0.05) (Fig. 4). o= GEALE = Xge A7 T AP oM =571 8
ol 32 a7} AAH Song 5(2015) U Kim (2020)2] AT F H3PAF oA 27]-847] At & o} 525}
Al ZAastcte Atet fAlsit
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A& A7 A ] B A A ; 5= W7Fet7] flsto] AlEh ol = o] HFE ARE-SHl=T, Zof A 137.98 &
T 140.16 = 14.16 ms’ O 2 W5}51 11, AF2-Al 74 A|1 9] w73 A 852 7Fst7] sto] Aol

o] A7 7Y = LF/HF S A %;}92% ), Zhod A 522 4228, 7Ho] 53,88 & 0,692 HS}51 ThFig. 5).
A Ay et sid2 B o2 3 <4 EEﬂ?‘ el A & 52 AA7|RE ol o] EE =2 s 3
o] & A7) 57] @Y} Weto] FAA R [folotA| sk A o= UEh, AEA AJE|oA 2/
3le] = Po] Wolx(Park and Miyazaki, 2008) & & T18o] AJ2| 2] okAof| ZA 29l J&FS 71H 2 4 4= 9

At} ol2fgt Atz &0l = AFARH o] QA0 vl X|= Y ARG A3 A Akel AX|FHTh(Park et al,
2014; Joung et al., 2015; Song et al., 2015; Hong et al., 2019; Lee et al., 2020a; Ha et al., 2022).

kK

140 ¢ ﬁ 90 65 *
F135 ¢ I cEN % 5% | l
g 130 | £ | 1 EEE
3 s | % 75 | l Boso | l
0 ,E 1 0 f 1 0 ’[ 1

Before After Before After Before After

Fig. 4. Changes in systolic blood pressure (SBP), diastolic blood pressure (DBP) and pulse pressure (PP)
before and after the nature-based outdoor activity program. Data are presented as mean = standard error
(N = 25). Significance was verified by the paired t-test (DBP) and Wilcoxon signed-rank test (SBP and PP); *,
p <0.05; **, p<0.01; NS, not significant.

&200 NS 10 NS
= -
=180 E o8t
& e
% 160 s 6
= | =
E 140 é 4 r
2120 | = 2t
% 0 1/ L O 1
Before After Before After

Fig. 5. Changes in HF power and LF/HF (low frequency/high frequency) ratio of HRV (heart rate variability)
before and after the nature-based outdoor activity program. Data are presented as mean = standard error
(N = 25). Significance was verified by the Mann Whitney U-test. NS, not significant.
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Me|s SHRE

S PANASE AESto] & 2050 Zrof A} 30] F7 4 Aot B84 HAME F7Fskit 344 A
O] AL, ol 317+ 124, Fo] 3354 + 14 {02 FHH FM7137 H Z716k0] BAZ o2 o514 =
of2|= A0 2 YR THp < 0.01). #7824 A1) ¢, o] A 182 £ 1.04, #o] T 160 = 10802 YA 4
A7} 227 Z4sto] A 0= {25k RolA]= A 0= UEFHTHp < 0.05) (Fig. 6).

ol &2 A1 Ysh= Ao A o] o2k o] &5 I 2300 40k(Yoo et al., 2011), AW (Kim et al., 2020a;
2020b), tHSHY(Lee and Shin, 2019), 58 44(Lee and Shin, 2015; Kim and Park, 2019), H|o]H]& M|t(Sim et al.,
2021), =Q1(Wang et al., 2021; Kim et al., 2022)%! W AKPark et al., 2017), 2372 (Lee and Kim, 2021; Park et al.,
2022; Park and Park, 2022) -5 TF5E A5 2t thft 2] 7 (Lee etal., 2018a; Ha et al., 2022)5 7FA1 2L R1+= o]0l
344 Y= nXvke A Aol dx|gh). T3k AR At Fo] FESh= Al 7o) QIAol 38Rl J7F
2 A X2 (Lee et al., 2009), AHd W] &4 A Q] 2} A3k T2 &5l @2 o] =olx| AL 7|2 A7 7 A &
] Eok7to] Yol th(Song et al., 2015)= A Axe} A x|5Hc},

St WEMWBS 2 =5 o|-&5to] 2 =2 7l o] 3} $o] JAIA dv)S grisieict. 1 dyh, =2 =)
ol A 5121 + 1337, Zod £53.03 + 143702 T2 Fo] T HAA LHjo| 1 87 Z7)sto] Ao R
FoJ5HA| oAl A= YEFGTHp < 0.05) (Fig. 7). F7H -2 A g3 o= Hekghe 7|1 =2 Zio] oigh
Sulet HAlS 7HR AL AF41E oy 2t mlfof] tishA = YA o 2 A Ztst AF4lgto] ol A0 2 e,

o] 4ol RhSol| thgt 7|th7t o5 AER| A Zh4Astal Aol F7Fekal(Kim, 2007), AEB| AV =24
£ 4414 dH]o] YolRTh(Lee et al., 2020b)—"— Adoﬂcaqu iX]Q} ]z;»—_}q w3 z]— 5173 0] 4] 2] o}TEq
o %@ 7]_‘C,_>_,‘,]- glad 7o :Lz%xJo] 7]

St 8|5 |7 H B o] g5to] B ma2 T3l Ho] Wit §o 5|8 AR A =2 sttt 1 A,
Zho] 91,90 + 2,927, 7o 310276 + 276 02 2|7} 10.86 7F5t0] =2 038 Fo] 2 3= SR H =
7t AR 02 folaHA| oAl A 0 & UERGTHp <0.01) (Fig. 8).

A7MAE-L k=gt 21X WS 4A] 5haL Aest @ Aol A Hloju Z23A] Al 4= Qlglon, sl e 4 e
4 e A AL SIleh =S #9115 B S8 EAl 4Ol Aofshe o4 d A o] S o] ARdg
Lof| X 2HA S 7P7te] =73l EeE Sholl tiet SAAQ Bieet A E 7RI BlE g A 4~ 9l
(Lee and Shin, 2015), 3} 2+ 2FAZHE-2 4l Ale] AERA X5 WhEa1(Park, 2005) B4 ©f G312l 3]+ g
3= Ale?tth(Hartig et al,, 2003)= A2 3o} L2 SHh 3 A Lol M 3 AR 25 2 45 thA] &
AL 2| &= 74971 Z7FHH(Lee and Lee, 2020)= A7-2k= @S- 7o st

()

_l
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Fig. 6. Changes in positive affect and negative affect of PANAS (positive affect and negative affect schedule)
before and after the nature-based outdoor activity program. Data are presented as mean % standard
error (N = 30). Significance was verified by the paired t-test (positive affect) and Wilcoxon signed-rank test
(negative affect); *, p <0.05; **, p <0.01.
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Fig. 7. Changes in Warwick-Edinburgh Mental well-being scale (WEMWBS) before and after the nature-
based outdoor activity program. Data are presented as mean =+ standard error (N = 30). Significance was
verified by the paired t-test; *, p <0.05.
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Fig. 8. Changes in perceived restorativeness scale (PRS) before and after the nature-based outdoor activity
program. Data are presented as mean =+ standard error (N = 30). Significance was verified by the paired
t-test; **, p<0.01.
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