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Health promotion, disease prevention, and anti-aging effects of forest bathing
-The establishment of forest medicine-

Qing Li

Abstract

Humans have enjoyed forest environments for ages because of the quiet atmosphere, beautiful scenery, mild climate,
pleasant aromas, and fresh, clean air. Researchers in Japan have tried to find a new method to reduce stress by visiting
forests and have proposed a new concept called “Shinrin-Yoku or Forest Bathing” .

Shinrin in Japanese means forest , and yoku means ‘bath’ . So shinrin-yoku means bathing in the forest atmosphere,
or taking in the forest through our senses. This is not exercise, or hiking, or jogging. It is simply being in nature,
connecting with it through our sense of sight, hearing, taste, smell and touch.

Shinrin-Yoku is like a bridge. By opening our senses, it bridges the gap between us and the natural world.

In Japan, since 2004, serial studies have been conducted to investigate the effects of Forest Bathing/Shinrin-Yoku
on human health. We have established a new medical science called Forest Medicine. The Forest Medicine is a new
interdisciplinary science, belonging to the categories of alternative medicine, environmental medicine and preventive
medicine, which studies the effects of forest environments (Forest Bathing/Shinrin-Yoku/Forest Therapy) on human
health. It has been reported that Forest Bathing/Shinrin-Yoku (forest therapy) has the following beneficial effects on
human health:

1. Shinrin-Yoku boosts immune function by increasing human natural killer (NK) activity, the number of NK cells, and
the intracellular levels of anti-cancer proteins, suggesting a preventive effect on cancers.

2. Shinrin-Yoku reduces stress hormones, such as urinary adrenaline and noradrenaline and salivary/serum cortisol
contributing to stress management.

3. Shinrin-Yoku improves sleep.

>

Shinrin-Yoku shows preventive effect on depression by improving positive feelings and serotonin in serum and
reducing negative emotions.

Shinrin-Yoku reduces blood pressure and heart rate showing preventive effect on hypertension and heart diseases.
Shinrin-Yoku may apply to rehabilitation medicine.

Shinrin-Yoku in city parks also has benefits on human health.

Shinrin-Yoku has preventive effect on lifestyle related diseases by reducing stress.

e

Shinrin-Yoku shows preventive effect on COVID-19 by reducing stress and boosting immune function.
10. Phytoncides in the forests play an important role in Shinrin-Yoku.
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Li et al: Eur J Appl Physiol. 2011;111(11):2845-53.

B 10. Hi b #bkiIc & 5 MER Faps ™
**: p<0.05, **: p<0.01 #R TR & DILEL, ##: p<0.01 FRIRIEHT (8:00) & DILHE (P4 + BERGE n=16)

Forest bathing

"

}

™~

Adrenaline |
Noradrenaline| | g Activity of sympathetic nerves | Renin-angiotensin
Cortisol | Activity of parasympathetic nerves 1 system|
Stress| l
\ 1: Increase
| Blood pressure and Heart rate | |: decrease
= . Feedback

®11.

BRI X B BEERD R & DB TR RO A = X8 P



Adiponectin (ug/ml)

Before After

12. HJE Y FME 2SI A adiponectin O % 4 512
7][] é “+2 33)
*: p<0.05 FRAE AT TR (P38 = BEAERRZE n=16)

Before After

DERFRT 57%, EFEMETEFORIPLF LR
R 5. DHEA-S 37 v F 1A Vv /igiEL
LCHE STV A, 2010 £ OWFZE TIX MG 1E
HEICMAT 4 K& 275> (1412)" L DHEA-S
LAV E FREELZZEDHHL, HFRiGoT 7
IA VY TRIRIRIBE NS P,

7. FWAEBIESENREFLTVS * 7.

BEIR A ERAIRIE A N L A2 X - TR I AHERD
DEDTHEIEDHOLENT VL, HETIIHEE
DHY 0% I FFEIRI R AY 6 Bef R TH b, % 30-
40% DA FLADDIZIRN W EFHE SNTW D,
FEIRAE RCRIEAE 22 5 &, OIR R B leoR, =i
JE, BERRIR, BZE R oy 22 sHERT A A b
L A LHRIRBEEL, ) DMOT R & HFHRE & oMK
AR T L OOEELRF—-T - FTHAH AML
ARIEREE L, )2 r a0%  OMEEET]
I T 7. E5ICA ML RIFHERREE £ 5] X
ZL, IOEFRTLURENGH L. —F, Hk
HIEA MLV AR L, BRZGETLIEDTE
L. L7eho T, HHRBIEA ML AR L, HER
RUYETAHILIZLY, ) OIRDOTHRIRI IR S
NTW5, 22T, FA7HIZMERICET 5 HMIEE
B b AT o720 F 9713 2005 4R IS H AR o AR B
xS L L, REEMULT 23 HOFMKEFER
ATV, ZORR, EIRFEHE I HRMRE OLITRIEIZ
BIL2Y 2, HRSRIEOSAREL, R
DIZDERTWIREEIZ o TWAB T EE/RL, Htk
BRFICHAREBSRE 2R S 2T, BEBREOR
RPHRGEREHT, IR EPHBAL. £

BB ORERIEE, BT, PUMRAIR  —RHREZ ORI —

72 2019 4E 12 AR EL AR PR AR & SRR O T T A%
MBI L BIEIROE~DOLHR RIS 2
ot ZOEBRCIIERICET 2T v 75— FEE
FIARE FIV, FRAKIS & BTSSR 2 o0 BRI % 7
N7z, ZORR, FIREIIEBTETORK & L
TREBRESAY G5I10E L, EYRE IR
M B 2 LA ST, BRIBIC L B IR
WA & P2 7p o 72 2

8. MLE TOHFW AL RERISENRE

Blesd 27,
HHAREGRICE DY Ty 7 AFEZHGEET 5 72
DIZ, FESIIHEOH T AR s, ok
AE, HICGARE, BRGHE, HAKER, ~#EE,
AN E LSRR, RaARSE, HAeARS
THRMBEBREIT, A DL AREITNOFEIZO
WTHE L7277, AR T EE - AR, 1
DD kA, R -, R, JEY, RELOIE
WEEBICUELZZEHL2ERY (K13),
HETT A T ORGSR ERN AR 7z,
HHARORZ BT RBEEICBWTY T v 7 A%E
MRS NLFIFIE, H LA b L AR & 5
FRiEE LTl s s @,

9. FMIRBDIREM ST (T« bUF v R) OUR
FHO EOBEEDSNK IEHEE LA S E07259
P AT HEMABREE OB A 123 R L7z, 2004
EINATo 727 4 b F v FIZX D NKFEE~DHE
O in vitro FER ¥ K UV 2008 4E AT o 2R T VICH
A BAEMBAFEROBERY 2 L0b L,
BMEPSDT 4 b F v FIZ22ODAH=ZALT

B #HFwaar B HHBR

THA
B 8 8 8 8

o

gk #M5> BO BEX EH Ei

13, BHAETCEIIAZICHNRE LA SE, B3R
do, By, EY, REEZEFEIETEE?
(P + 387 n=98) **:p<0.01 (FABTT & D IER)



EIBPUEA LT R MRS 58 58 (17-32) 2023

NK M 2 b ez £ 2 615, 1 DHIZT7 «
FoF Y RORPLWASN, MEICAD, EHEY
W NKHAIZAER T 4. 228374 Mo F v FH
WA A W LN OEEHM LR 725 L, BATHR
DING VA EFIETHZEIZE>TANLVARLVE
YOS EIZ, NKMRoEHLIcEFES T4, &
DEHZT 4 b rFy FOWAIZGIERKRENE R 2
FLARWVEVBAKRO) Ty 7 ARRE 76T
CEDHS I SN, FRARBREE QMRS IR
MREICRIFGTHIE2R2E D *Y . S50
TR e FRMOWAIZ X B0 A+ L
AEFRFIIERTE L2 L HL s N,
RIE Tl FRHOW AL X 2 BAEEETOF
Bigh IS ARFgE 2 D TV B 7

10. &ZEEVUIN\EUFT—Y 3
HIfFTED

Jix 2SS RE TR B OVE TR O A BB E TlE ) DIRIE
WERTES TN L 30% &Mt Sh, Ak
WEDRDO SN T WD, ZOWREHE 2T, 2018
EDLETHARIZ B A HFAE O ) O FRishEE )
NE) F—a YBEANOISH R A [ERY
N T = a3 YRR ABEER & AR B
B L T b HARER CTORMGIC & 2 9 DfERYGE
MEE) Ty 7 AR EMRE L7z 20 570 HARE
BIECEIIA B ABREORE - R, BH)D - %
Bikdy, RV - fGE, REL EGTERET T S,
JEREBGEIC X 21) 5 v 7 ARESEO SN, R
RIZ K B ) DIERUEDOHREATRIE S 72 U
v 7= a3 VRO ABEEE I BT 5 HFMIED D
DT R E NS "0 Kang 57V b B
MBI 2 TR 2 1O BE O & HIREL R
ELLEMELTWS, 512, BE5 7 36
O RN MEEZ R 2 AREE (EHiIcL s
) O.CHEARFNRIR A HE L, TGRS
IZBWTHFRESEMER.OHNYY) 7 v 7 AIKEE
FlE TR H B 2 L2 WiE L7z, ERLof
Fe L HIORFFE Y ZEICHERB Y N F = 3
VERIIGHTE LA ERRIBL TS, 7272510
COFFIZOVTIZE SR LESLETH 5.
BAE, ZBHIBMREZO)NE ) F— 3 V[EE
ANOIBHEZBIEL TIUTOMNELED TV 5,
OUNEY) 7= 3 VRO ABEEE IZ BT 5 HRK
B D) OFRRIRIC BT A58
@UNE)TF—2a yOHEI L ) FRMOTA
I & B FRABE B T O PR IS B Fge

VEFEANDIGAD

27

@t / FREMOW AN X e T HERE~N DRI $
kg Y

WIMRI % Fv 7z 7 FAEM O A X % T HEEE
NDOFEORRFIZB T S5t

11. HFMAIREEEERE, XYY IVAMVRR
DPRUCEEFBEROTFHMRZNLTCIOS
BRIENDTFIMRBEFEIND

RERBEI T O & s K O R E LY b D BH L

IS ANV AL LR S EEL LT Al

5, I FEGHEDO T K OEELDOTHIZIE

RERREN R - MR EE TH L. ZoMELOTE

MRS & 2 et R o a7 1 OV 2 EGT B

B O ZDEIEALOFFHIZEHBTE 5.

FLHBMBIEIA I VA PNLAEA ML AKRLVE

YERDERE, ) OREOUFBICHEMTHDLZ Lh

5, TOFFATICE B AL Z VAL AKREICIZE

WTHB . EFEENA )T EORFEFLTIIEN

THMEEOWEHEEIZT v 7 ¥ 212 X 2 Kt

B DOEENREETHIEPHBALEY. 72

BMERBEOWL T OW AN L BWIGOA L A

B OMZETld e 2 B O AT ZE NG &

LCauBEYELC L 2 fmEE, BRIt Ba®z &

WCHRTHEA Y Z VA ML ZOFEEHEIZHEHT

X2 LRMENSY Kim 50 QEEIZB L H

a0 7 A4V A EGSE O S84 B 128 E O ARG

TOT T NI OEEEREEDA YT IVA LA

CHERDOBEOUFICHWRIR A b 726 Lz b i L

7=, Roviello & Roviello™ &, 4 % V) 7 & F5bk b5

BT BFE a0 F 7 4 ) ZEGIEIC L HIETEFED

T A, i & 2 B EEH 2R L CHB

0, FkHASEHEL D T S A OV A JEPFED TR 1T

T B EIRIEL TWAh &t L 72, Timko Olson

SN EHMauF A VAKEIED ISV T I v

ST, EWLNILVOA ML A FRFZ TV

BNA BRPRICHEREIC L 2 HEZHET L5

BHREIE, APLVRIZELENTVWE T V=T, 9

O, IR EREER L CTWAB Z IV — T2 & 5 THRIC

HEETHDLEHMEL, oo AV AEGIER

DIEFEH LR TIC B 2 BREZOE T %

RIELTWA, X512 Roviello 5 ¥ IZ5MiG L 5

BRIHENZHT 20 F 7 £ ) ZJERGE 5T 5 FR%)

KL OFMEEMELZRPHTE £ o7z, Wajchman-

Switalska & b &5 OFRHII R —F > FIZ BT 5 H

BaaF o A0V ARKGIEIC L DM A ML AR

WMTEDLEHRELTWDE Y. F72Muro 5 % 13



28

ANA BT BF a0 57 A )V AEKGE S T
Iy 7 HICHERIBIC L B0 Ty 7 AR E
HL7 L7ewso T, HMkigiEFHilaaF o 4 VA
JEYE LS X BRI A b L A R R o T B R0
Mdp B ERIE S Tz TR E U R /L iBis O 7
B H ) *% s omBEFEOBREOHE
IUFIANAEGHEE T TE 5.

WU TULEOMRIZEA b aaFO@HEEH -
FEMERRIC 31T 2 BRARE 2 O & R L 72 &,
A NV AITRIERRET KT S8, THROITLTH 5.
BBFIEA N VAL E AL CREILE, FERE, O
P, PR SO PR 2 I TE 5.
COMEN S LHMIB T IO F T A AEGED T
B & 2 DFEFALOTHHICHBTE 5. Zhnrban
F e deA - AT B AR TRV S, AR
X B s Rehe R & A b L AR EE 2 TS
oTL B 1272l ZO5BIZBVWTIZES
% BWENLETDH 5.

12. HFNBIC K DFRR - EEFZERTHIR

FTEMREIE, A DL AR & RRIEMREIE B O T &
S L CIE & A2 T S8, S5 icmh7 7
AR+ 2F B IXODHEA-S # FH &, S+
i - LR % & DOETEBBEIRO TR R AR S 1
B BB g e BHIRIE, D OO TEIRR Y,
BAOTHHELHES 2 LD 2, HBHRBIZL S
K- EEEBER T OTMREENRIE S LT W

7, 1252 43)

uuuuuuuuuuu

N BATHING

HOW TREES CAN HELP YOU FIND
HEALTH AND HAPPINESS

DR. QING LI

nnnnnnnn
.........

sssss
rrrrrrrrr

SO & N =

Penguin Random House UK Penguin Random House US

BB ORERIEE, BT, PUMRAIR  —RHREZ ORI —

13. FHILLWFREEE & U THMEZ DL

O EHIT, BUE, HMHBIZEED OFFEIZFERE
&M (From a feeling to a science), FxAKiE o 8 ety
TERY IR 0Kk~ % B T BRI R DYERE SO0 % .

2005 £E LISk, FHHEDOWIIET — LTHRMREEIZE§
DUWCE - A 45583 L, Forest Medicine”
emsE - BEL, 2012 4E | KEITTHIL, 2013 4
AR Y, 2017 AR ICHEREICHIR S LY, Ak
E¥OMLE BiFL Tna. (X2)

F 72ARBIZE R T H RO BRMEIR DO AR 2 K
ERES Y, REBHSMRLEEERDRE 725
L7272, SR 72Tnel, BRI RELR
1487 F& 5.2, NHK, Rig7 V¥, §H 5
B H - HA#E#E, BBC, NBC, =2 —3—7
YA LRXEIZLD, ZHORFYATIITHHES
7z, & 5122018 4E |2 #F 2 [ Shinrin-yoku| &
[ Forest Bathing ] 25tk 5tk T H Bl Penguin Random
House |2 & - THE[E & K TREHC RS e,
[Forest Bathing] (3 KETNZA METF =720 (K
14)7, Z0%25OFH (XFv 5, 7TV A, A
RAY, FAY, A7)7, RV, T4 27
VRN H) = TNHFY)T, R—=F K, o
T, Fra, Aun®7, PEREHEET L BT
TFUR—7, A r—Tv, V=<7, HE A
o=y, XbFa, Y727, HERGE 21,
RV )2 ZEIER X 7. BIAE, Shinrin-yoku 1%
EEICZr AL, HEFEE LTEEL TS,

2011 4R ICHRMIE SR IL, HARERIKFZE %

Pacific Northwest Independent i
Bestseller List - April 29,2018 Y

DIFFICULT

WOMEN
mn.‘..'E

ress, §2'
15, Braviag the Wiklerness
Brene Brows, Random House, $23, 978081 2995848

FAYHTRR b2 5—I |
2018.4.53 E H I 2018.4.17 K E H IR HEERLANHT

RZ bEF—Iztiot !

Penguin Random Housel3HR DR AR L !

14. Shinrin-yoku & Forest Bathing



TG R MRS %6 5% (17-32) 2023

HL72 HHRESL FrLeTHiEFSE LTHAD
ERFRAICRO 5NTZRETH S, HAREFFRE,
1876 £IZRI. S, BWIELROH B HIZEF KRS
THH 5.

& 512 2022 AR ISR EBFZEIX, 2021 £EZD H
RKEEFRFRE %< E L7 (http://www.nihon-
eisei.org/activity/awards/jsh_award/) ([ 15)** =
MWEHFMREZDH LW TPHES L L CHAREA SRS
IR LNz LR ER L, HFMREFITH LT
Repd LTHES L SN2 E vz L9,

2019 4 |2 2% & A% 3L [ #F 4 L 72 [International
Handbook of Forest Therapy | 13554kt T ¥ — D #F}
E- NV Ty 2 ELTHRPIEHEINLTY
2% BB 1982 EICHARTHAE L, BAEHA
7B L 22 BRI - BARESE TS 3 L v
Tl FEsE AL & TR & L CHER IS IA Ao Tw
L2 NERETED, £ OETHEKESHERSN
TWD 7 Zh S DS - BRARIE S R
P - A M L AL - AREEER TR E LTKR
ECHEHEESNAEEZON S,

FEH I INE TOHRMBITED S HFERBOR A >~
FEFEDTUTO 10 hEFRBLTVS Y.
QLB AT 560, LI RITANC 220 D

FERICHFR T 5.

O GG OER) (FE) =&, FHOEB R 7213
B3 OEINEDbET, ENRVEREIZT 5.
ORI 2 R 2.5km (3 H)  F 7213 4 g Skm

(1H) #HZIZEHET 5.

Oiin 2K U705, HRREZ & 5. EDSIENZ5,

The Japanese Society for

iene Award
o oo B N N [ RE TR
Al = 2021 4F QD B AH
i SRR ERE !
BEHEFERFER s ol
sl AAMESS 1
il 19294F (523, H
r. Ll =
ADwmLEWNFE
FAHBR (HARD) oA A
pointeaeiitions it EFEETH5S.
-[HARER o EzaT- 1)) ﬁ% X HFME
AL Lo Ry s
RRTEREEAERRABTS ENFLWFRE
March 22, 2022 2ELTHADFRS
445 3R228 —-= ~
e EFRIRHLN
—iREEA BEdrkEe
W fo CRUGERHES
MEIZTBENTIAIL
A= EBZAES !

29

WEES K5 % HifR S 5 .
OHETHMEIE L L LHICL, Fargm (M
) #BAOo720%- L L.
OHMindix, Ax— L7+ v TV I IR L
Z, BROFEEHELDL ).
OHir o eEifRlc, I, KM%, EH E
WS REDT 7574 €5 4 2 ) ANTH BWw
O ORmH UL, FhnE, Al (HIUiE
RIEDVEV) L L.
OFMBHIRDOBIEIIER 5.
OFRERREZ.LT L.

FEH

1. #Fkit Shinrin-Yoku (3 REHRE 2 158 L, 25A D
TR D B

2. ##kifs Shinrin-Yoku (A b LA L A b L AKILE
YEET S, AL AERIIENTE 5.

3. #FHR{ Shinrin-Yoku (ZIER % Cr3E 9 %.

4. A Shinrin-Yoku (&) 29RO FHIRIRD D % .

5. FAkiy Shinrin-Yoku X IME & 0 EZIET L, &
IMESE & O O TR R A D 5.

6. FEAS Shinrin-Yoku (X)) NE ) 5 — 3 3 VEF|C
LIGHTE 5.

7. #R 1125 T Shinrin-Yoku b EHERHERI HAD 5 .

8. FE AR Shinrin-Yoku X PTG (7 v F 4 ¥ >~
7) R D%

9. Bkt Shinrin-Yoku (A1 EH EH O T Hh R H
5.

10. FHKi% Shinrin-Yoku (% 2 1 F &4 O T i %h 5

15, HIEZVIIEIE 2021 4FEO H AR EFSFREZH Y



30

bdH b,

11, FRAR D WELE i 53
RPEZETH 5.

12. FFMREAZAEEBEROHF L W FHEF L LT
RIS )N E ) 7= a YVERFEANDILH D
I Twb.

1B HEMEFZOM S LS E IR D 5 2 &2
FENTWAE,

74 b rF v O AER)

#

HEE ORI RARESEACFEEME T 0L =2
N, BHEABRIEE B S, KRG OBRGE A ) N —
VavihETu s g a, EL R UHEERE K& OV dk
S TR N R Nt Rt e H 2 & DBl

Lo THEEINT:, TR0 E) T, HARER
R, B EmsEr, EBRAX - BREEZ

(INFOM), BB, a5 A R,
=W TRy s —oFEANEE i, AT
W T 7 SRR R e OB OB RS0 & ) 3R
HECS

5| Az

1) Li Q. New concept of Forest Medicine. Forests, 2023,
14(5): 1024. https://doi.org/10.3390/f14051024 - 16

May 2023

2) Li Q. Forest Medicine. Nova Science Publishers, Inc.,
NY, 2012.

3) A, BAAREAFEFEMFOR B ERE LG,
HE, 2013.

4) Li Q. Forest Medicine in Korean. Publisher of
Iroomnamu, Gyeonggi Province, Korea, 2017.

5) Okada S, Li Q (co-first author), Whitin JC, et al.
Intracellular Mediators of Granulysin-induced Cell
Death. J Immunol 2003; 171: 2556-2562.

6) LiQ, Dong C, Deng A, et al. Hemolysis of Erythrocytes
by Granulysin Derived Peptides but not by Granulysin.
Antimicrobial Agents and Chemotherapy 2005; 49:
388-397.

7) Dong C, Li Q, Lyu S, et al. A novel apoptosis pathway
activated by the carboxyl terminus of p21. Blood 2005;
105: 1187-94.

8) Deng A, Chen S, Li Q, et al. Granulysin, a cytolytic
molecule, is also a chemoattractant and proinflammatory
activator. J Immunol 2005; 174: 5243-8.

9) Li Q, Nakadai A, Ishizaki M, et al. Dimethyl 2,

2-dichlorovinyl phosphate (DDVP) markedly decreases

the expression of perforin, granzyme A and granulysin

in human NK-92CI cell line. Toxicology 2005; 213:

107-16.

Li Q, Liang Z, Nakadai A, et al. Effect of electric foot

shock and psychological stress on NK, LAK and CTL

10)

AR OREENEE, BT, U

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

—HME DR —

activities, NK receptors and mRNA transcripts of
granzymes and perforin. Stress 2005; 8: 107-116.

Li Q, Morimoto K, Nakadai A, et al. Healthy lifestyles
are associated with higher levels of perforin, granulysin
and granzymes A/B -expressing cells in peripheral
blood lymphocytes. Prev Med. 2007; 44: 117-123.

Li Q, Kobayashi M, Kawada T. Ziram induces apoptosis
and necrosis in human immune cells. Arch Toxicol
2011; 85: 355-61.

Li Q, Kobayashi M, Kawada T. Mechanism of ziram-
induced apoptosis in human T lymphocytes. Arch
Toxicol 2012; 86: 615-23.

Li Q, Kobayashi M, Kawada T. Effect of carbamate
pesticides on perforin, granzymes A-B-3/K, and
granulysin in human natural killer cells. Int J
Immunopathol Pharmacol 2015; 28(3): 403-10.

Li Q. Natural Killer Cell Assays in Immunotoxicity
Testing. Methods Mol Biol 2018; 1803: 231-241.

Li Q, Morimoto K, Nakadai A, et al. Forest bathing
enhances human natural killer activity and expression
of anti-cancer proteins. Int. J. Inmunopathol. Pharmacol
2007; 20: 3-8.

Li Q, Morimoto K, Kobayashi M, et al. Visiting a
forest, but not a city, increases human natural killer
activity and expression of anti-cancer proteins. Int. J.
Immunopathol. Pharmacol 2008; 21: 117-27.

Li Q, Morimoto K, Kobayashi M, et al. A forest bathing
trip increases human natural killer activity and
expression of anti-cancer proteins in female subjects. J
Biol Regul Homeost Agents 2008; 22: 45-55.

Li Q, Kobayashi M, Inagaki H, et al. A day trip to a
forest park increases human natural killer activity and
the expression of anti-cancer proteins in male subjects.
J Biol Regul Homeost Agents 2010; 24: 157-65.

. B O BRI ORR. HARESR
Rk 2008; 4389: 66-68.

Li Q. Effect of forest bathing trips on human immune
function. Environ Health Prev Med 2010; 15: 9-17.

Li Q, Kobayashi M, Kawada T. Relationships between
percentage of forest coverage and standardized mortality
ratios (SMR) of cancers in all prefectures in Japan. The
Open Public Health Journal 2008; 1: 1-7.

Li Q, Kawada T. Effect of forest environments on
human natural killer (NK) activity. Int J Immunopathol
Pharmacol 2011; 24: 39S-448S.

2, NIHEZ. FRE 7 E—12X2 THGE-
MFEA—NTWA—RIER] v FT =7 D

2 Mg 2011; 66: 645-650.

AW, JNHEZ. HRREZOERISH O REE.
H 755 2014; 69: 117-121.

A BHE & ARIE. A & HTEL 2019; 28: 49-53.
. BTG, TEHLPVT I AT YT —,
TR 5T, 2020 4 https://www.hanmoto.com/bd/isbn/
9784904402856

Lee J, Tsunetsugu Y, Takayama N, Park BJ, Li Q, et al.
Influence of Forest Therapy on Cardiovascular



EIBPUEA LT R MRS 58 58 (17-32) 2023

29)

30)

31)

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Relaxation in Young Adults. Evid Based Complement
Alternat Med 2014; 2014: 834360.

Song C, Ikei H, Kobayashi M, Miura T, Taue M,
Kagawa T, Li Q, et al. Effect of Forest Walking on
Autonomic Nervous System Activity in Middle-Aged
Hypertensive Individuals: A Pilot Study. Int. J. Environ.
Res. Public Health 2015; 12: 2687-2699.

Takayama N, Korpela K, Lee J, Morikawa T, Tsunetsugu
Y, Park BJ, Li Q, et al. Emotional, restorative and
vitalizing effects of forest and urban environments at
four sites in Japan. Int J Environ Res Public Health
2014; 11: 7207-30.

Ochiai H, Ikei H, Song C, Kobayashi M, Miura T,
Kagawa T, Li Q, et al. Physiological and Psychological
Effects of a Forest Therapy Program on Middle-Aged
Females. Int J Environ Res Public Health 2015; 12:
15222-32.

Song C, Ikei H, Kobayashi M, Miura T, Li Q, et al.
Effects of viewing forest landscape on middle-aged
hypertensive men. Urban Forestry & Urban Greening
2017; 21: 247-252.

Li Q, Otsuka T, Kobayashi M, et al. Acute effects of
walking in forest environments on cardiovascular and
metabolic parameters. Eur J Appl Physiol 2011; 111:
2845-53.

Ochiai H, Ikei H, Song C, Kobayashi M, Takamatsu A,
Miura T, Kagawa T, Li Q, et al. Physiological and
psychological effects of forest therapy on middle-age
males with high-normal blood pressure. Int. J. Environ.
Res. Public Health 2015; 12: 2532-42.

Li Q, Kobayashi M, Kumeda S, et al. Effects of Forest
Bathing on Cardiovascular and Metabolic Parameters
in Middle-Aged Males. Evid Based Complement
Alternat Med 2016; 2016: 2587381.

Li, Q. The secret power of the forest: From a feeling to
a science. In NATURE IS A HUMAN RIGHT; Miles,
E.; Ed.; Dorling Kindersley Ltd.: London, UK, 2022;
pp 36-48.

Li Q, Ochiai H, Ochiai, T, et al. Effects of forest bathing
(shinrin-yoku) on serotonin in serum, depressive
symptoms and subjective sleep quality in middle-aged
males. Environ. Health Prev. Med. 2022, 27, 44. https://
doi.org/10.1265/ehpm.22-00136.

Mao GX, Cao YB, Lan XG, et al. Therapeutic effect of
forest bathing on human hypertension in the elderly. J.
Cardiol. 2012; 60: 495-502.

Yu CP, Lin CM, Tsai MJ, et al. Effects of Short Forest
Bathing Program on Autonomic Nervous System
Activity and Mood States in Middle-Aged and Elderly
Individuals. Int. J. Environ. Res. Public Health 2017;
14: pii: E897.

Ideno Y, Hayashi K, Abe Y, et al. Blood pressure-
lowering effect of Shinrin-yoku (Forest bathing): A
systematic review and meta-analysis. BMC Complement.
Altern. Med. 2017; 17: 409.

Yau KK, Loke AY. Effects of forest bathing on pre-

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

31

hypertensive and hypertensive adults: A review of the
literature. Environ. Health Prev. Med. 2020; 25: 23.
Huang R, Li A, Li Z, et al. Adjunctive Therapeutic Effects
of Forest Bathing Trips on Geriatric Hypertension: Results
from an On-Site Experiment in the Cinnamomum
camphora Forest Environment in Four Seasons. Forests
2023; 14: 75; https://doi.org/10.3390/f14010075.

Li Q. Effects of forest environment (Shinrin-yoku/
Forest bathing) on health promotion and disease
prevention - the Establishment of "Forest Medicine"-
Environ Health Prev Med. 2022; 27: 43. doi: 10.1265/
e¢hpm.22-00160.

Li Q, Nakadai A, Matsushima H, et al. Phytoncides
(wood essential oils) induce human natural killer cell
activity. Immunopharmacol. Immunotoxicol 2006; 28:
319-33.

Li Q, Kobayashi M, Wakayama Y, et al. Effect of
phytoncide from trees on human natural killer function.
Int J Immunopathol Pharmacol 2009; 22: 951-9.

B, VESIE, FEHA, 130 HRARRERS
J FAFEMOW AN X DWW D A+ L AR
B9 H W78 5 92 M H AR AEFEREE. Lk,
2022.3.

0, HFEG—RE. N T = a Y OEED
5/ FREMOW AN L 2 BRI T OF %)
RIZBT 2 PAMES. £SO MHEAR) NEY) 7 —
oa VRS E S, 20224 6 7 23~25 H,
M

W, MITHF K. FRE (B 7E—) ofirk
BHERR R ) N T =2 3 YBEAOISH
FS6MHARYNEY) T — ¥ g VRPN ES,
20194 6 7 12-16 H, ffiT

Li Q, Matsumoto S. Relaxing effects of forest bathing
and the application in rehabilitation medicine. 13th
International Society of Physical and Rehabilitation
Medicine World Congress (ISPRM 2019) June 9-13,
2019, Kobe International Conference Center, Japan
W, FHREZRPTZDO)NE) 77— a3 V[EE
ANOISHIZOWT, HERESRFS 20215 17: 229.
Kang B, Kim T, Kim M]J, et al. Relief of Chronic
Posterior Neck Pain Depending on the Type of Forest
Therapy: Comparison of the Therapeutic Effect of
Forest Bathing Alone versus Forest Bathing with
Exercise. Ann. Rehabil. Med. 2015; 39: 957-963.
Ochiai H, Song C, IkeiH, et al. Effects of Visual
Stimulation with Bonsai Trees on Adult Male Patients
with Spinal Cord Injury. Int. J. Environ. Res. Public
Health 2017; 14: 1017.

Baker S, Gilhen-Baker M, Roviello GN. The Role of
Nutrition and Forest-Bathing in the Physical
Rehabilitation of Physically Inactive Patients: From the
Molecular Aspects to New Nature-Inspired Techniques.
Int. J. Environ. Res. Public Health 2023; 20: 793.
wiase, JILRRRRE, P2 R, 28, KAGSERE,
FHHI—RB. ©/ FRNMOW A X % HET R
HERRIZB T A58 5 29 M H AE AT )



32

55)

56)

57)

58)

59)

60)

61)

62)

63)

64)

65)

66)

67)

U F— 3 s AL, 202349 H 2~3
H, #i

Zabini F, Albanese L, Becheri FR, Gavazzi G, Giganti F,
Giovanelli F, Gronchi G, Guazzini A, Laurino M, Li Q,
et al. Comparative Study of the Restorative Effects of
Forest and Urban Videos during COVID-19 Lockdown:
Intrinsic and Benchmark Values. Int. J. Environ. Res.
Public Health 2020; 17: 8011.

Kim Y, Choi Y, Kim H. Positive Effects on Emotional
Stress and Sleep Quality of Forest Healing Program for
Exhausted Medical Workers during the COVID-19
Outbreak. Int. J. Environ. Res. Public Health 2022; 19:
3130.

Roviello V, Roviello GN. Lower COVID-19 mortality
in Italian forested areas suggests immunoprotection by
Mediterranean plants. Environ. Chem. Lett. 2021; 19:
699-710.

Timko Olson ER, Hansen MM, Vermeesch A.
Mindfulness and Shinrin-Yoku: Potential for
Physiological and Psychological Interventions during
Uncertain Times. Int. J. Environ. Res. Public Health
2020; 17: 9340.

Roviello V, Gilhen-Baker M, Vicidomini C, et al.
Forest-bathing and physical activity as weapons against
COVID-19: A review. Environ. Chem. Lett. 2022, 20,
131-140.

Wajchman-Switalska S, Grabowska-Chenczke O,
Wozniak M, Balaj, B. Psychosocial Determinants of
Recreational Activity within Urban Green Spaces
during the COVID-19 Pandemic in Poland. Forests
2022; 13: 1569.

Muro A, Feliu-Soler A, Canals J, et al. Psychological
benefits of Forest Bathing during the COVID-19
pandemic: A pilot study in a Mediterranean forest close
to urban areas. J. For. Res. 2022; 27: 71-75.

Muro A, Mateo, C, Parrado E, et al. Forest bathing and
hiking benefits for mental health during the COVID-19
pandemic in Mediterranean regions. Eur. J. For. Res.
2023; 142: 415-426.

B 77— a0 OREEHE - EEERTICE
VD HRAREZEOTE M. & 91 [n] H AR fir 4 22 4 Al

By Y RITL Fil, 20213

Z5Ji1. The role of forest medicine in post-COVID-19
health management and disease prevention in Japan
(3 VBRI WA, 92 | H AR SR FEES
202243 21 H~23 H, WE

Z5JH1. The role of forest medicine in post-COVID-19
health management and disease prevention in the world
(VBT L), 5§92 I HABEFRFHESR,
202243 21 H~23 H, WHE

Li Q. SHINRIN-YOKU. Penguin Random House UK,
UK, 2018 https://www.penguin.co.uk/books/308285/
shinrin-yoku/9780241984857.html

Li Q. Forest Bathing. Viking, USA, 2018. https://www.
penguinrandomhouse.com/books/579709/forest-
bathing-by-dr-qing-li/

AR OREENEE, BT, U

68)
69)

70)
71)
72)
73)
74)
75)
76)
77)

78)
79)

80)

81)
82)

83)
84)

85)
86)
87)
88)
89)
90)
91)

92)

93)

94)

95)

96)

97)

—HME DR —

Li Q. SHINRIN-YOKU -Editions First, France, 2018.
Li Q. SHINRIN-YOKU. AW Bruna, NETHERLANDS,
2018.

Li Q. Die wertvolle Medizin des Waldes. Rowohlt,
Germany, 2018.

Li Q. Shinrin-yoku. Roca Editorial, Spain, 2018.

Li Q. SHINRIN-YOKU. Rizzoli, Italy, 2018.

Li Q. Shinrin-Yoku. Readme.fi, Finland, 2018.

Li Q. Shinrin-yoku. Insignis, Poland, 2018.

Li Q. Shinrin-Yoku, 20/20 Editora, PORTUGAL, 2018.
Li Q. Umenie a veda lesného kupel'a - Sinrin'joku, Ikar
S.A. SLOVAKIA, 2018.

Li Q. Sinrin-joku, Euromedia Group, CZECH
REPUBLIC, 2018.

Li Q. SHINRIN-YOKU. BULGARIA, 2018.

Li Q. SHINRIN-YOKU. Eksmo Publishing House,
RUSSIA, 2018.

Li Q. SHINRIN-YOKU. Gyldendal Dansk, Denmark,
2018.

Li Q. SHINRIN-YOKU. HEA LUGU, ESTONIA, 2018.
Li Q. SHINRIN-YOKU. Lifestyle Publishing, Romania,
2018.

Li Q. Shinrin-Yoku: Modernista, Sweden, 2019.

Li Q. Into the Forest. Penguin Random House UK, UK,
2019.

Li Q. SHINRIN-YOKU. Tuttle Mori Agency. Vietnamese,
2019.

Z0. FRARE. Linking Publishing Group, TAIWAN,
2019.

Li Q. SHINRIN-YOKU. PRUNSASANG, KOREA,
2019.

Li Q. SHINRIN-YOKU. Ucila, Slovenia, 2019.

Li Q. SHINRIN-YOKU. DVI TYLOS, Lithuania, 2020.
2. AR, Citic, HPEl 2021

Li Q. SHINRIN-YOKU. Pegasus Yayinlari, TURKEY,
2022.

Li Q. SHINRIN-YOKU. Thipphawan THUEKHAM,
THAILAND, 2022.

L BRSO E N O T
Pish R\ 2078 — [FRMREESE] Oz —. H
AT A SRR 2022, 77 (BAT ) 0 ST1-S78.  ZR)
(HABF LA E 2 H )

Kotte D, Li Q, Shin WS, Michalsen A. International
Handbook of Forest Therapy. Cambridge Scholars
Publishing, UK, 2019.

Li Q. Forest bathing in Japan. In: Barton J, Bragg R,
Wood C and Pretty J (eds), Green Exercise - Linking
Nature, Health and Well-Being. Routledge/Taylor &
Francis, UK, 2016, pp79-88.

Li Q. Introduction of Forest Medicine-Effects of Forest
Bathing/Shinrin-Yoku on Human Health, In: Gallis C
and Shin WS. Forests for Public Health. Cambridge
Scholars Publishing, UK, pp 2-30, 2020.

Li Q. Into the Forest. Penguin Random House UK,
London, UK, 2019.6.



