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Effects of Heart Rate Variability after Visiting the Gotjawal Forest in Jeju
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Abstract: The purpose of this study is to statistically investigate the changes in mean differences of the vascular age
types and index, heart beating, vessel elasticity, diastolic reserves contents measured by the fingertip plethysmogram
before and after the subjects (49 people) visit the Gotjawal forest for two hours. While there is no significant change in
the mean differences of vascular age types and index, heart beating, diastolic reserves contents in the control group
before and after the visit, the differences in the test groups gets higher than the control group and shows a significant
difference. Moreover, the variance analyses of the mean values of the contents shows a significant change after the visit.
There is no significant change in the values of vessel elasticity changes between the groups after the visit, but the
change of values is significant in the within group, and it is not significant between group by variance analysis. The dif-
ferences of the heart beating was insignificant in the within group, but significant between group after the visit. In con-
clusion this study proves the effects of forest bathing, because the HRV index significantly improved after the bathing.
Therefore the b-c-d-e/a ratio may be useful for evaluation of HRV.
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25 AT AL AR S T A 3d e, dFA( A5, A7), 3 =, Al Ae] Akl EF ol Haraatke) v &
W 318 AL $8te] 2T 14932 AP 498 S Ao 2 &80 Wst 27| 2 ZA 35l H3lE 544
22 BA A3l Hlo] B2olgle} AT Ao M= A ely, dBA ), A 7] (b/a B &), A AR 2+
e (d/a vl E), Fute] v &o] Wshs 2 AP - ARR] 9 R] Aol frol A o] sl o), Al M=
A o] 3o (p<.011), AFF-S] BAHEA o[ M= 15 ] 2 ZHl M = f-2] 8t Zo] & B vh(p<.011). e =(c/
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2 AT AL AR S ol Al oo ]3]

A g S AEEe] 2ol 3 SRl Ak o] e
2ol gt AolE Al 9lew, “IEARE TRAH B v
o] EAsE Felghe AA|9f Eofe] Zeolrt ok A
Ql zp2te] AFH ou]Z o]&fs}ar 3ltk(Song, 2000; Koh
et al., 2008; Park, 2010; Oh, 2016). Song(2000) A|F%x
W] RS B ofLdZARG Ao, Aol 83 -
Ak AW, 24 YA A, FEA 0] 724
ARG A2 FEE ] glom, ARG Aol = vkt
RS AL 8. Kim er al. 2008y =AM A1)
EAE] F T10857F 9hoH, ol AIFEAE 199055
o] o 38.6%l sNF. AFEe gehbe FHOZ
o] w2 A ] AA ko] FElsle] Ed Al EES
7} 1,990%00 o5 AEZ AESH =t Ao F8
g A olkar sl vh(Kim er al., 2006).

S Al W) 'habkse] Fe R Q1A F=
defo] It 1 9ol = AM8- o] P44l phytoncide
AHEEH S FE31 Qo T EA = AR WolE $3) &~
22 s AR SlEEA e, s, W, &3, &
3 5 vkt 715 S A ol A E-olgt Slo] B
Hollek(Muller-Dietz, 1956; Kang, 2003). I EX] == A
oA FrE A El2alFe S8l RS dHE
ol=, IAIA o ~EI2, F A, AN, =31 A] SAks)
A9l FefE o= HEAEA 5 N AES
2ksle] ]| =2} S1ATk(Shin er al., 2009).

Kim et al,(2013ay> A5 AEFIHL] Ahpsel 4+
U Ao M I EX = YAkt BE= 1,011~1,087 ppty
v = SAEN, AAEEE o -0l 9 1,500 ppty
7F AR AL, AT >SS 0= Ve, 3 F
e A 6xet AL Azl 12~14X¢l] 7P A EE
HRoka shdet. IEX =] A AL Sl A
sabinene, 7477} 3l A9 d-limonene, {57} 3
= A9 a-pinene A¥o] T2 HEF

Kim et al.(2013by> AT MAE FhHoME= &5 #)
Aol M= 304~324 pptv, AWHF- &A= 983 pptv/t EE
et o354 HE Sell M= 1,441 pptv7h AJARE Y] =
A BEHYA, 7HL 1,073 ppty, Eoll= 897 pptv, ALl
520 pptv7} BEEQIE I X = RS FV 2 sab-
inene(25%), d-limonene(20%) 5-°] #3E=1}.

Li er al. (2006 AFgo] < SollA ARIE-2 QlA2] WY
7158 =5 3A71%5E 7FA= NK(natural killer) Al
7} BA3lEokar 819321, Lee & Lee(2013)= AFR8-S- 31
Fof] wuto] AalE YT, AEH A TR FE|ZO| gk
°] 1.7%7} A=A, ¥9} F aIFFE 6%7t 78I,
Bl Fhastlar, Wikl B R 2.65%7F FHAsl
3, Fwzbalzd B 2.8% F718KAL, AlupH o] ol = o
S FIoha S9iet. 3 Lee & Lee(2013)= AlHE-S-
Folle AFaErne dRhe 2.8% 3ha, ASJH ~Ee
AR 84%, 2k= 11.3%7F AHAsiietal slsia, sk

3} wdbe] ZhAdhe AFE Bl

A)8pH 5 (heart rate variability: HRV )= A ARss) dhg
Atele] zHAe] w3}, & sl AAFT|2HE o At
& 7] Alele] Wl ofnjsin, Fo] AL TS ] =2
3 Bzl e = vehpr, AE A 58 v o= A
= Aol Al YAsE FejE vehde. A7 77 AL
o]e] W3}5 A= A olth(Lee et al, 1997). Sayers(1973)
= AREH = dASRE IR v Afelo] 7h
A A3 FA=EH, F2 0.1 HzZ nAsH] Wateiar
3lgde}l. Wolf et al (1978) SAdFA (sinus arrhythmia)yS
7 SRAATAA BRRe] Ablge] AlAhg el 7t A
o] Ap-go] Wk 319t} Akselrod ef al (1981 HRVS)
ool 34 EX (power spectral analysis) 7S =3}
of vkt A <dglell o3l AJAdE A=Al 2 A3k
of QA 2A7|E Jo= fFF3lels AIEE dle] HRV o
T °ddo] AeAl7EAe] et AH B Askow st
Heo A7s= A7I7F Hd

Mukai & Hayano(1995)y= M2]& Eo] 22| &<t A
bt "dskel woleof| sk A4l HRVE] LF(power in
low frequency rage)2] low-level tilt(10-30)l|A 27Hx1732]
58 uked3kA]ut, high-level tilt(30-90)ol| A= w7kA1 7 2}
Hw7IA73-E vtedgiclar sl9dct. Lee er al.(1997) HRVA]
3o AH A EHo||A] dubg o st} Aulsol dfdled
ofgfje}l Zo] AE-S L3S &, EFEEI AWl 9l
= F3}4 0.15~0.4 HzAFo]= HF(power in high frequency
rage) 34, A4EA 753 A7l = ‘Mayer wave'sfal
dejzl F3H 0.1 HzE $ASE 3= LF A, 224,
P, Tk Al 7)s, g9 2 A2y A9
o] 9l 4= 0.04 Hz ©]3}= VLF(power in very low fre-
quency rage)AdF-o]2} 3}, Malliani er al.(1991, 1994)2
LF= 371 7ol B8t A %2 AR89l 3L, HRAE-> it
2173l gt A2 ARl o, A4 ] dEE viE)
Wi A#= LEHPE ARS8kl fdalaeks|el Sald
718218}3](1996)9] 7ol =gl M= S, Azt 2
T S AAIBR oeke A3 o] e} ke
217A 2] AlA|ol] At Aol 5Hol| A3t ARE AlFs= A
5 43 5 A e FellA st R Etr)
(2017y= ¥EZ o|2lst sk=xql 2712 IAe] Adat A}
41739 A WolE AT 7 e 7S sk
ot s o] Ve Wlahs S Ramle] FgEke] st
= o= F33 Aelu. a2l FaEe] Wil
3 W A EI2N] 0] W3}, 5 A7k W5 ozt
Wb, WSkl P o ofe] WSS Wule] A Fw b
o] wlggheaL ot

Aest ofe] A7EIAME ARSIz Ad3tE ofF
= AR W oR AR, 53] AlFErt AL 9l At
B ARS8l Q7] FHAH o AAAF A=
7] flste] AR %o EA &84 dist 72T
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A= AF3Rs AFeidAte] dube Aleks Al Ea,
&2 1495009 em, =l 114 (78.5%), o3Ado] 34 (21.5%)
2 vepdet A 4990150, 4t 289 (57.1%),
Aol 2179 (42.9%)°1%0et. di At Ak A7 542 i85
Ll A7o] HAE olsfslal, 2= Feflar Aw Fo
5 3 gukels AR dFeidRtE Adsisieh

AT B4 U AN

AT A AdFd AT 23S S22 2013)
SN ATF-E AAsier YAIZE 20179 59 195 6
4 309 457 Alole] AbbEHole] WEE AP S8t
of ¢7hete] B Wt S S,

T Nz ¥ =7

NI A2k A S A s A3t Fell AAs
2] H3}E uBioMacpa 4 7](Biosense Creative. Co., A%
5T 3Hd=-839-1)F AHEste] S48t uBioMacpa =
719 e A Ahgel i Y F didRe] wes gt
33lgt #=e] gl8S oA 7 W vk 93, 3] vy
o} A3t 5 dd £33 A 2o 7Fsshe s 73
Wz 31 Aol 5 45 A3 Agks 2RI & 5 9l
}. HRV(heart rate variabilityy= 2] AAF7|28€ o}
W 7] Abelo] Mgt W3S weln], A& oR 7| S5d)e]
vEpASh AR whees TP, A7) Al AR
r ApAdell AT Faztil 7o) o3k nx AA ==
o o] AEAIA S AFeAg) o] Al o]H e ARE-
= Ave] < F-3du ze) wEh AXZE sk o] <l Al
Akgae] Wisp) A7)A =t 7178 Ao 739l Al
uke] Wst 33 EbeiA vehA|RE, AWo|uf AEF A
7} el M EAbslar AR 3] Ak RS & o
(uBioMacpa, 2017).
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34719 ARlTell RS Y2 (Fig. 1) Foll $£E-lA LED
o S wjo] 7l a) T8l 2 (accelerated plethyms-
mogram: APG)E ©|-&3led AR ) oJelE ARE3IS]
HFig. 1A, B). 47| Hekell 24 &7 Atk 1)
< A 7EE e dEdds Aue 99 FEEE
Hle] Fg=F MEE gl os vehin FgRke] Wk ¥

B

Fig. 1. Models of clip insertion of the second finger (A) and trans-
mission of LED light into the finger (B).

Fig. 2. Systolic waves of plethysmogram of heart rate variability.
Waves a: initial positive wave (basic value); b: early negative wave;
¢: reincreasing wave, d: redecreasing wave, e: diastolic wave. The
ratios of the height of each wave were measured (b/a, c/a, d/a, and e/
a)[23,24].

oo Wl met Wi, Wl "o o] W
5 Hjzie] AFE zo] w|H 23], | rpEEs O
#z9] FEE Fig. 200 AR,

axey

R FE U5 24714 T2 4N & F
o BFEI U] BAZ USBACIEE AL skt =
2] HARE BRI Foll SAZLIYS AFA719
o SRS A Sl 22 AHGA s} AN S
B2} b QRO R 97 Sha MY B £F B &
5% sje] A0 7193 £ AR 9lo] LelEy Y W
Aol 7k Sl2aM A4 Zo 2 gslEg Hvk(Fig,
1A). %R uhetsile] AlFotol £S Al 2FE 3%
7 Afe] AHgAL SRl TIEAEAE AESAY AL
A MR, ZANE, AHES geka Bl E A
A2 A}, Heel ARt SEs ool 2S ¥
S 242 Al 18 293 ke e 7)7el] A
4 71%5)olgle] At A Bolol B 5 glet. 247
WA =29 2455 A1 (AEER) A5, A



4 AT EALE ARG ol AR o]0 ]3]

5}, ez, Ahalage) ws), HEate)
32 2433} 7 95 S5 BEYE okhol s}

AAREEEF WS (b/a ratio)e]™ AAC] BFEEF(bys 718G
(@)= vhr $xo|n, “AtA)7] (measurement of heart beat-
ing)"2 FA|3PH, ARkEe] Al71518¢] ol 2 wo] Heid
= FH(Fig. 2).

Ao AP =S carlE A

Al7ke] ek = (vessel elasticity level)?] B]-&-(c/a ratio)
A E(0)F 71 (a)E e Ao, BER &
13 Aelr, 7154 912 wo] LS £ e v
eRdch(Fig. 2).
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AREHE o] A darl g A

A7ke] 83 U] #F=k(diastolic reserve) B]E(d/a ratio)
& A (o 71T (R vhe A o], AERke R FA4)
gk oAl ol 2 Welx|: Fho] AS4F 2 AelE et

Wit A A7) Aol e (Fig. 2)[23].

|

EEAHAHZEIRS EF

A2 el (vascular age types)yS FH|HI}7|2] & E
o= 3 2l Fae] Wsks g oR %33t Zloly,
Takazawa et al.(1998)9] =15 THZE /M=) sl=a
2ulo] Fege] Wi I3 W slmaEnl |0 Wil =
Yok gl wet Wsleln, Wslshs oo ofo] B
G5 wWlgle] 21F% 2ro] w]#Hglel(uBioMacpa, 2017). LED
AT FAA7NE o83l Wz BAH | WE 2o}l F
HRALE = oFS 413 Wslele] BAg o] 32 AR
s 757] debe] HA|, olebr] ke HAAE eRd
o ARAH A E) el e oke) 2ol T2 (Fig.
32 73k 9ot BFY AE 20902] “717)(health state)’3k
34 wA|zolt} E}}] BE X% (normal state)d] 3JEf (&=
30~504 &), e C= g3 A= @] =3P} A==
50 o]Ake] 3 Alell) “F2]”(caution state) TH], B} D=
“Q329] (caution alert)” ©H4|, B}y Ex= %tk Q7 (diagnostic
state)” Abell, B} F= “Zlekd<4=(diagnosis necessary)” A,
8] G= Y (very bad state)(3 3ol &} =37} Algk A
e)s FAIHH(Fig. 3).
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Fig. 3. Illustration of vascular age types. Types A (health state) is
for age 10~20, B (normal state) for ages 30~50 in health. C (caution
state), D (caution with alert), E (diagnostic state), F (diagnostic
necessary) to G (very bad state) types for over ages 50.

Table 1. Basic data of the objects for heart rate variability investi-
gation

Control Test Total
Items

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

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

F 3 (21.8) 21 (42.9) 24 (38.1)
20-40 5357 6 (12.5) 11 (17.5)
Age 50-60 9 (64.3) 43 (87.5) 52 (82.5)
Total 14 (100) 49 (100) 63 (100)

way Anova)ys BT A, FAIE A B ESg 7]
el 7% WA (Chisqure test) x2(p)E A8l Zvt 71
o Afo] & AHEg T B A7) AFEAL BT Fo5E
p<054 ZFsli e, FAA2= SPSSWIN 22,0 =271

= AREsle] A

ot 2 g
AT AIRLS| 24

Aol AT ZARN ALY ARk AlgRS Al Ee,
2 149090, A 117(78.5%), el 34 (21.5%)
22 v ARES 49 0]l om, FA} 287 (57.1%),
ofAde] 217 (42.9%)2 “felstet. %] TE s 2 20
~40e 7} 578 (244 49, 374 1), 50~6007}F 9 (544 273,
5541 199, 5741 6)elsict. Agd-S 20~40%07} 6 (207 2
=, 309 24, 4000 27), 50~60907} 439 [500] 259 (51%),
60 134 (26.5%)] B-E= R Ivh(Table 1). Fwhe Tl o]
Uiet.
AHEE Fo| HAUAH Y )EIS His)

A8 AR F ARl diE2 1483 AT 4952
2 fr9sE A% J3d3H @7 E R (vascular age
types)2] W3} B]E-& Table 2, Fig. 4ol A|AslAct. A2
o 3= Bl AR el ABRI o] 279(14%), BSE C
RIS 7 67 (43%)01 32, AT S glo] ARAel|A 24]7ke]



Table 2. Ratios of change of vascular age types after forest bathing

No.(%) of vascular age types

Group A B C D E F G )
No X
No. (%)
Control Bef 2 6 6 14 5928
ontro
At 4 6 3 1 14 p<250
Bef 1 12 21 10 2 1 2 49 14832
Exp.
Aft 2 22 23 1 1 49 p<.025

*p<.05. Bef: before forest bathing, Aft: after forest bathing, Exp:
experimental group.
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Vascular age types of groups

Fig. 4. Changes of vascular vessel age types of each groups before
and after forest bathing. Symbols: control-Bef: red & Aft: gray;
experiment-before: yellow & Aft: blue.

A Foll= BEF-2 Wgho] gislort Aelsle] 4oz 27
o] F7IIem, o] 52 CENe] 29 (14%)> AERISZE |
o (7%)> DEFYI L2 Wslslgiet. aeh e A1 S
2 fro)Ade] slsd+t

AT RIS Aol AER 1H(2%)0l9l e 25 o7
19o] F718lvk. BEFY-= ARl 1278 (25%)°]30-2t AR
o= 229 (45%) 22 10 (21%)e] S7IsIET, o] Foll= G
eRlellA 1, CEFYO] 73-%ell s ARl 217 (43%)0] 52t
ARl 239 (47%) -2 SVl DEFI AFAel 10
(21%)°10 et ARl = 17 (2%) o2 viebdet. Bl At
Aol 29 (4%)010 ot ARl 022 27 DEfiC®
wHalolet Fell> AF 9 AL 12 W3t oledd. G
ER) APellE 29 (4%)0] 912t ARl Wstsle] 182 C
e g fAslg o, 142 B8 BelYloz wWaksict
Al e] vt oA 2 A 2] Wizl SAHeR
frelAdel AT (p<.05). o1ike] A= At 8] F3ed=]
(Z7)) EF2 VU ellellM 2 iR Wil 2
oJ8Fe vk Fetglt}. Takazawa et al [241 5} 13
o] A7-= 777 HIEA 6008 AR Bz S5
o} =k o] dTollx F3te] Wule 3 A (yye 3}
x)pell wket E7¥81932(r=0.80, p<0.001, y=0.02B3x—1.515),
3} A g, sk, wEwA ey s AR
A3t 5o o]He] ol 126%9] HAFAH-0.06y= 123t A

AA ool 2H S

Table 3. Difference of vascular age index before and after forest
bathing

Group Time Mean SD t p*
Bef -7.67 10.857
Control Aft -1.72 14.656  -1.383 176
Total -4.69 13.064
Bef 7.08 18.451
Exp Aft -2.00 17.120  2.576 011
Total 2.54 18.287

*p<.05,**p<.01, ***p<.001. Abbreviations: Bef: before treatment,
Aft: after treatment, and Exp: experimental group. The abbreviations
are the same in the following tables.
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Fig. 5. Vascular age types of control and experimental groups before

and after forest bathing. Symbols: (H): before bathing, (IM): after
bathing, This symbols are the same in the following figures.

o] $l thARRK0.22) R Egkeka B skl ok (p<.01).
Yol 2 AR Al d3e] AA el &
I odekal B 4 sliet 2 AEE3te] ¥t ol A

of gaeIH@YRIGel Hat

|=||=|'§'| —? El_l_c(7
AR AT SN A2 1495 AP 499

o2 Wbz 249 A9 AAYABAFE Ak
A3hE chgol XS Table 3, Fig. 5). WhET2] AR
A B Aol iAol slglont, Agrel A}
AFe] 247 e Aol ool QA teRdp<oll),
S Fol ARAA DAL AN ko= 1
spiode). ezt g2 A ARl @S 2
F 2429 BARAAE 25 v B INE )3 A
o1 % BEK(Table 4). 5, AHFS] A5l Phzguet Az
o] AHH o2 W1 (7T} Sokaleha Bekslgle,

ARA 02 AT FAHME Aggo] ol w4
A Foll W A SFo] 2 e el 3
ERCEEE = S ety

A (A AT Bahelol] SR o]
2 W groleh. O gkl 245 AASF Wdhtel7t w4l
TR ojuloln], wak A k] £ ek oJulelr|E 5



6 AT AL AR S Foll AFelol w3 3%

Table 4. Variance analysis of vascular age index between group and

Table 6. Variance analysis of b/a values between & within groups

time after forest bathing
Source SS ar MS F p* Source SS daf MS F p*
Corrected Model ~ 3812.007 3 1270.669 4.561 .004 Corrected Model 561 3 187 5.538 .001
Intercept 123.598 1 123.598 444 507 Intercept 60.537 1 60.537 1792.065 .000
group 1392322 1 1392322 4.998 .027* group 275 1 275 8.142  .005*
time 65.337 1 65337 235 .629 time .004 1 .004 .120 730
group * time 1501.308 1  1501.308 5.389 .022* group * time .190 1 .190 5.630  .019*
Error 37331.297 134 278.592 Error 4527 134 034
Total 41202.000 138 Total 78.599 138
Corrected Total ~ 41143.304 137 Corrected Total 5.088 137
*<.05, ¥**p<.0, ***p<.001. *0<.05, ¥*p<.0, ***p<.001.
Table 5. Significance of mean b/a values of each groups after forest 0- i
bathing -
- 014
Group Time Mean SD t p* s
Bef  -8411 15154 Rl
Control Aft 7689 19284  -1249 220 ;034 026 O
Total  -8050  .17481 § 04 0% 035
Bef -.6549 20225 0.5- Control Exp
Exp Aft -7518 .17081 2.613 .010
Total 7033 19252 Fig. 7. Histogram of examined mean c/a ratio values of control and

£p<.05, **p<.01, ***p<.001.
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Fig. 6. Mean values of b/a ratio of control and experimental groups
before and after forest bathing. Symbols: (): before forest bath-
ing, (IM):: after bathing.

o 2 ATl R ARG FEA] $HA A
ol JHEo= FF 2929 Aot frelel ol
el A ge] B3} ke,

AMEIN7| b/at|E S}

S A5 %M*o l~— 2T 14593 AFE 4949
o2 a2 SAT ba vE2) S ZARE e
H|g W3}e] 7&?4—3: L‘rEWd 7zi°]‘;}(Table 5, Fig. 6). A=
o] AR ARFe] A Aol ool gl AeE vehd
o}, Ag 7] AP} A} 2] FFe] zjol= §2)Ado]
M S7FKATHp<.01). o33t A3 ARS Foll 3]

test groups before and after forest bathing.

bla Bl EAVEN7} A7FaA = wisko 2 v slelele-S ojm|sid).
You[25F= oF]®E FE2E Foll= Hite] F71sle] ~EE
2 A5} b S vepiA] B AT} fARE AoE
hehigis.

st Agze] e B SHA) PG
25 WellAbe p<.00SE f2)7 Aol au, F 2l

E p<0192 f2)3t z}o]S Btk Table 6). F, AMFS] 7%
o TR Ade] AHA SR bla v[E7FET}T okl
o gt gloh, 22X 0 R AL B oM E Algie] o
Zo]| BlsA ARE Fol| bla v[EE 0] A veht
A Fre)Ade] slslal ARdEe] B3} =9kl Rt

Takazawa et al.(1998)y H=} 5}8]2] QA5 Z17FAIE] oA
600 Alg Ay 2 ZA43 A3} b/ad] &2 ool ulehA
Z71ekaL slodet. o9} AlRl8-e] Wl wsle] =}
o] Wzh= 717l wXE Er) skl g

Fo| HAUEME c/aH|EHS}
2T 1483 AT 497 ¢] AR83] A 5L o/as W
35 |2 SAs 3 o] W3] A4S vet
W Zo|e(Fig. 7). 22| AH ARFE] 2] fol= 34
Zrlslg o} §940] = AeE Jehdar, Age]
AR AR S| o] Aol 3 E FRaslg ot
o) o] gl vehdet. ol2igt A AR ol g3 b/
Aol 2 3] glukar Id o~ 9l

Azt Ade] Ao 3 SAA9] AR



Table 7. Significance of mean d/a ratio values of each groups after
forest bathi

A8k 0] 3 3. o] 2 7

Table 8. Significance of mean e/a ratio values of each groups after
forest bathing

Group Time Mean SD t p* Group Time Mean SD t p*
Bef =22 126 Bef 18 075
Control Aft -26 162 734 468 Control Aft .16 .069 577 .568
Total =24 .144 Total 17 .071
Bef -40 .156 Bef .14 .081
Exp Aft =32 .164 -2.706 .008 Exp Aft 18 .087 -2.234  .028*
Total -.36 .165 Total .16 .085

<05, ¥*p<.0, ***p<.001.

g E p<0062F o8t 2fo]E B3] ort, 157t
A= p<363Z FI3HA] of 3t} AEH o2 ARFEA oA
AT HellMe ARE Foll ca 5] 3 YRS
W, 25 el frelAdel glsdet. olide] AIE £ el 4
H8o] ko] e o] u|X|= oJf2 w|xlg Zow ot
=},

jikad

22 Fo| TS d/at|EHst
At el2 1493 AT 49 e) ARE A AR
el #Wute] dia w2 Al FRHE|2 S5 A
o] AAE vehd Zeolok(Table 7). tx22] AP AMF2] o
A zpel= FoJAd o] gl Al o= Vel Algle] AR
I ARRe] SR e ztel= FejAdel Al VeRstEHp
<.008). o|2j3t A= 48 Fol] At zk=ke] vlE w3t
(d/a ratioydellell 2 o33Fe] Fvhar ksl 4= i)

2T Ao ARl 2FE v]E(d/a ratio) ¥ 3
Gt S AR M I ellME p<.0002E
ot zfo|E WL, IFZ A E p<.048% 2|3t Aol &
Hojoh &, AR Apol] it Agie] Aoz
d/a ¥1&9] ZF=r) ozt et AEH o= AL
Al M= Alg o] djEel Bl A S Fol datE
o] A vJeRtA frelAde] U A8 Bt E=3dt
3 Ho

FARE vP o2 =4S Takazawa er al(1998) <7}
EA5) e R A7) = FA sl gl st ¢
AF A4-8 Grlslr] $Jair 3972 thAAIESA angiotensin
oFE Foidtal AT 4EHE riEgeayer &
A3 d/a ¥]E Eolol g v]E ) angiotensin 22| Foll=
049014 -0.62% o)A Al 4B AL(p<.001), nitrogly-
cerine *]2] Foll= -0.252 718199tk (p<.001). o]} Zo] &
Fol] ApFell BlE2] v|Eo] Hihte]o] A fFE3lH
& Eels st

HES o HUSTY e/at|E M3}

A 2T 14797 AR 497 0] ARS AFe] A
9l efa w13} A folep| 2 54T AAE et
W Zlo]eh(Table 8). o] AP ARFE] 3984] Aol

<05, #5p<.0, ***p<.001.

Table 9. Significance of mean pulse values of each groups after
forest bathing

Group Time Mean SD t p*
Bef 74.72 13.019
Control Aft 71.89 12.290 671 .506
Total 73.31 12.560
Bef 71.27 10.463
Exp Aft 78.04 14929  -2.650  .009
Total 74.66 13.270

<05, #%5p<.0, ***p<.001.
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Fig. 8. Histogram of mean pulse values of control and experimental
groups before and after forest bathing.

el e Al vt Adwe] AR AR 4
2] He] Aol oMol Al vebsth(p<.028). o]2gt
A= ARE Foll d3e) Hule] FAAeE w2 s
FkaL AwdE o gl

dE2wat Ao AR Hat SAAE] FARIA M E
25 W B M E 27 b)) st S, AR 75
of WM AgFo] YO e/a HIEHIET} FoHAIA|
ehokeial A= AEH 2R AN EAedME Adol
2=zl vy RS Foll Bt Jiotar deke

M2S Fo| Yol wal

WA R 149 ARE doo) AIS AT B
wpakg fulaln}7) 2 2ak 492 el ZolcTable 9,
Fig. 8). 2] A AMFS] 3] 2ol f2)do] 9l
Sleh. ARTE AT} AMES) S e Aol fo)4



8 AT 2AE S Fol A5 ol mlHl 3o

o] A F7Fsl= Ao ERITh(p<.009). o]2|g A=
RS Fof| 3te] Hatel Z ofgfe] Qluar et 4
et Faruke AP RS oAlshe AFolvhERAAEt
3], 1996). Huke B} A AlNE 25 Ve, 139
HE 60~90utAo]e), A2 3] Wo] H= Hlo|az, vl
2 whe] F= S ofn|die). g2 Fyiale] 7hAsls]
ol AT S iAol oAl ARl Ee] E9E vl
WAk You & Lee(2016)= ol2]3S §-8 Foll= Ho=q}
o] 16%°] /I EHE e (p<.05). AF Al A=
B} olsdedl, ol # e E FE Sl XHfellA AL
3 E3hrh epsteb2s).

Nz A AR 9 ARe] SAsE Fau) 4
o] BARRA oAM= 2FHelM = ol 2le7t glsl ot 1
Tkl p<.05Z o8t Aol7} it S, AFe] 7l
2o Age] A g Fgaute] Eotvhar gt
Hch AR AR Ao e AlglTe] HE2el] H
s|A A8 Foll Yt} o] A veRA] R Aol
AR A8 37} Z90TkAL 20} You & Lee(2016)=
ofg|al el F-231 33g0] AF-E g Fol| A3 W
AN 1782 0.8~24. 1942 ZHA31 AL, 1672 0.2~25.64/
Fo] Z7kslsAc). aixle] He Wnke 72,5933l L, 4
A ol A T3ILAESR 1L THALS] Aol F Helo] &
AM LR FAL gl ot wsksls AS AT 4 9l
Aok AHE AH7) o] B8 AR Ao} Lee &
Lee(2012, 2013)= AFHE- A Foll g 7 Wuto] ARd
o= 65.19H ARl 63.69 AR ZHA319] 0w (p<.002), &
= oA o] B R} o7t =& BIHE velokal Fgic)
A8e] a8 B e g9lew, B A7) SAA7}
Eo 7oz i)

o|%ye] A3 = HRV?| HHEA R b-c-d- e-/a H]ES] =
ARe g3hests Frlslar Fe] Aghs A s 45t
Hhgoln], Ahl8-0] HRVS| T}3n]Eo| 717)st £o=7 =
SR = B3} ok gdsio

a4 =

AF BAL A E T FAAH e, Se
A, A, QR E, A A 9 e 6]
FANE P 1493 DTS 499 hoR ful
P12 Z4sle] WE1E AFsR Aol BAolgler.

) WA CAZHER] 2 BRI @A o)
o Hae folgel galort ARTAAE Feldel gl
W(p<.05), AGE AL B E 25 2 2lelA
= %918 2ol ngieh

2) AP (bl ) 3 ] ARk 48] SR
o] AFe) FEA Aol ool il Ao
A Felgel 3 Agekp<o). AR BT 25X 2
AR T 8 e E Relg Aol 2 Haler,

3) PP = (c/ap] £ 3 2T AT AR - AL
5] A zpel= ool il ot W= Sk wek
olglet. ARFe] it A A9 AR M ZF WA=
freJgt zfo| & B o, a7 el freldel sl

4) ko] Wl o 27-0] AP - AR Haijube
ztol = frelAd o] slalont, AgTel e ool Al
ERdTh(p<.009). FAREA M ZF el s Feldel $ix
o}, aFFIAE frolgt zbel7t ATk AR B
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A e A iAol il Ad8e] §3p) 9kvlal .
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