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Near-infrared spectroscopy 
Brain activity
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M. Igarashi, C. Song, H. Ikei, Y. Miyazaki et al. J. Altern. Complement. Med. 20(9):727-731, 2014

Effect of olfactory stimulation by fresh roses
on autonomic nervous activity

・Fresh rose flower 
(R. hybrida “Meikarouz,” also known as Rouge 
Royale, from Enomoto Rose Garden, Japan) 

・Four flowers were put into an odor bag.
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Air-dried
wood chips
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H. Ikei, C. Song, Y. Miyazaki et al.  J. Wood Sci. 61 537–540 2015
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Experimental setting

C. Song, H. Ikei, Y. Miyazaki. Complement. Ther. Med. 35:78-84, 2017 

Fresh rose flowers
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Dracaena (Dracaena deremensis)



Forest scenery City scenery

Experimental setting

C. Song, H. Ikei, Y. Miyazaki. Int. J. Environ. Res. Public Health. 15: 213, 2018
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(A) Uncoated (B) Oil finish (C) Vitreous finish

(D) Urethane finish (E) Mirror finish

H. Ikei, C. Song, Y. Miyazaki. Int. J. Environ. Res. Public Health. 14(7): 773, 2017
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Today’s talk
(1) Background
(2) Nature therapy in a laboratory experiment
(3) Shinrin-yoku in a field experiment
(4) Nature therapy in highly stressed people
(5) Enjoyment of Shinrin-yoku and nature  

therapy in daily life

Yoshifumi Miyazaki



Near Infrared 
spectroscopy 

(Prefrontal activity)

Heart rate variability
(Parasympathetic and
Sympathetic nervous
activity)

& Heart rate

Blood pressure

Cortisol concentrationCity

Forest Forest

City

Field experiment

H. Ikei, C. Song, Y. Miyazaki



0
20
40
60
80

100
120
140
160
180
200

0

103%⇧

Walking in forest

Walking in city

Parasympathetic nervous activity 
increases in Forest

H
RV

 (H
F 

(m
s2 )

)
Relaxed

15 minutes walking in forest and city area 
N=322

Forest City

B.J. Park, Y. Miyazaki et al. In Forest Medicine; Li, Q., Ed.; Nova Science Publishers, Inc., New York, 2012; pp. 55–65



55% ⇧

Parasympathetic nervous activity 
increases in Forest

H
RV

 (H
F 

(m
s2 )

)
Relaxed

Viewing forest

Viewing city

15 minutes viewing forest and city area
N=387

0

150

300

450

600

750

Forest City



−13% ⇩
Viewing forest

Viewing city

Stress hormone (Cortisol) 
decreases in Forest

Sa
liv

ar
y 

co
rti

so
l 

co
nc

en
tra

tio
n 

(µ
g/

dl
)

Stressful

0.00

0.10

0.20

0.30

0.40

0.50

Forest City

B.J. Park, Y. Miyazaki et al. In Forest Medicine; Li, Q., Ed.; Nova Science Publishers, Inc., New York, 2012; pp. 55–65

15 minutes viewing forest and city area
N=385



Shinrin-yoku program 

C. Song, H. Ikei, Y. Miyazaki. Urban For. Urban Gree. 27 246-252, 2017
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Altitude map

H. Ochiai, H. Ikei, C. Song, Y. Miyazaki et al. Int J Environ Res Public Health 12 12 15222-32 2015
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Physiological adjustment
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Urban

C. Song, H. Ikei, Y. Miyazaki et al. Int J Environ Res Public Health 12:4247-4255, 2015
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H. Ikei, C. Song, Y. Miyazaki et al. Jpn. J. Physiol. Anthropol.(77th)  61, 2018

Mild depression patients: Biotope
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Spinal cord injury patients: Bonsai

H. Ochiai, C. Song, H. Ikei, Y. Miyazaki et al. Int. J. Environ. Res. Public Health 14: 1017, 2017
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How to enjoy 
Shinrin Yoku & Nature therapy 

in COVID life

Favorite Shinrin-Yoku
& 

Favorite Nature

Synchronization of 
yourself and nature

Comfort Yoshifumi Miyazaki    
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C. Song, H. Ikei, Y. Miyazaki. Int. J. Environ. Res. Public Health. 15: 213, 2018
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Winter

C. Song, H. Ikei, Y. Miyazaki et al.  J. Physiol. Anthropol. 32:18, 2013
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Future prospects

Low immunity groups

Nature 

Preventive medical effect

Medical cost reduction
Yoshifumi Miyazaki    
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for your attention
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