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Abstract 

Humans have enjoyed forest environments for ages because of the quiet atmosphere, 
beautiful scenery, mild climate, pleasant aromas, and fresh, clean air. In Japan, since 
2004, serial studies have been conducted to investigate the effects of forest 
environments (Forest bathing/Shinrin-yoku) on human health. My research team has 
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) on human health. It has been reported 
that Forest bathing/Shinrin-yoku has the following beneficial effects on human health: 

1. Shinrin-yoku increases 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 blood pressure and heart rate showing preventive effect 
on hypertension and heart diseases. 

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

4. Shinrin-yoku increases the activity of parasympathetic nerves and reduces the 
activity of sympathetic nerves to stabilize the balance of autonomic nervous 
system. 

5. Shinrin-yoku improves sleep. 
6. Shinrin-yoku increases the levels of serum adiponectin and 

dehydroepiandrosterone sulfate. 
7. In the Profile of Mood States (POMS) test, Shinrin-yoku reduces the scores for 

anxiety, depression, anger, fatigue, and confusion, and increases the score for 
vigor, showing preventive effects on depression. 

8. Shinrin-yoku may apply to rehabilitation medicine. 
9. Shinrin-yoku in city parks also has benefits on human health. 
10. Shinrin-yoku may have preventive effect on COVID-19 by boosting immune 

function and by reducing mental stress. 

Taken together, these findings suggest that Shinrin-yoku may have potential 
preventive effects on non-communicable diseases. 

 



Blood pressure-lowering effect of Shinrin-yoku (Forest 
bathing): a systematic review and meta-analysis 

Yuki Ideno, Kunihiko Hayashi, Yukina Abe, Kayo Ueda, Hiroyasu Iso, Mitsuhiko 
Noda, Jung-Su Lee, Shosuke Suzuki 
(BMC Complementary and Alternative Medicine, 2017) 

Abstract 

Background: Shinrin-yoku (experiencing the forest atmosphere or forest bathing) has 
received increasing attention from the perspective of preventive medicine in recent 
years. Some studies have reported that the forest environment decreases blood 
pressure. However, little is known about the possibility of anti-hypertensive 
applications of Shinrin-yoku. This study aimed to evaluate preventive or therapeutic 
effects of the forest environment on blood pressure. 

Methods: We systematically reviewed the medical literature and performed a meta-
analysis. Four electronic databases were systematically searched for the period before 
May 2016 with language restriction of English and Japanese. The review considered all 
published, randomized, controlled trials, cohort studies, and comparative studies that 
evaluated the effects of the forest environment on changes in systolic blood pressure. 
A subsequent meta-analysis was performed. 

Results: Twenty trials involving 732 participants were reviewed. Systolic blood pressure 
of the forest environment was significantly lower than that of the non-forest 
environment. Additionally, diastolic blood pressure of the forest environment was 
significantly lower than that of the non-forest environment. 

Conclusions: This systematic review shows a significant effect of Shinrin-yoku on 
reduction of blood pressure. 

 

 

 

 

 

 



Effects of forest bathing (shinrin-yoku) on levels of 
cortisol as a stress biomarker: a systematic review and 
meta-analysis 

Michele Antonelli, Grazia Barbieri, Davide Donelli 
(International Journal of Biometeorology, 2019) 

Abstract 

Forest bathing is a traditional practice characterized by visiting a forest and breathing 
its air. This review aims to investigate the effects of forest bathing on levels of salivary 
or serum cortisol as a stress biomarker in order to understand whether forest bathing 
can reduce stress. Medline/PubMed, Embase, Scopus, Web of Science, Cochrane 
Library, and Google Scholar were systematically searched for relevant articles. The 
quality of included trials was assessed following the criteria of the NIH dedicated tools. 
Afterwards, a qualitative and quantitative synthesis of retrieved evidence was 
performed. A total of 971 articles were screened; 22 of them were included in the 
systematic review and 8 in the meta-analysis. In all but two included studies, cortisol 
levels were significantly lower after intervention in forest groups if compared with 
control/comparison groups, or a significant pre-post reduction of cortisol levels was 
reported in the forest groups. The main results of the meta-analysis showed that 
salivary cortisol levels were significantly lower in the forest groups compared with the 
urban groups both before (MD = - 0.08 μg/dl [95% CI - 0.11 to - 0.05 μg/dl]; p < 0.01; 
I2 = 46%) and after intervention (MD = - 0.05 μg/dl [95% CI - 0.06 to - 0.04 μg/dl]; p < 
0.01; I2 = 88%). Overall, forest bathing can significantly influence cortisol levels on a 
short term in such a way as to reduce stress. 

 

 

 

 

 

 

 

 



Psychological effects of forest environments on healthy 
adults: Shinrin-yoku (forest-air bathing, walking) as a 
possible method of stress reduction 

E Morita, S Fukuda, J Nagano, N Hamajima, H Yamamoto, Y Iwai, T Nakashima, H Ohira, T 
Shirakawa 
(Public Health, 2007) 

Abstract 

Objectives: Shinrin-yoku (walking and/or staying in forests in order to promote health) 
is a major form of relaxation in Japan. The aims of this study were: (1) to evaluate the 
psychological effects of shinrin-yoku in a large number of participants; and (2) to 
identify the factors related to these effects. 

Methods: Four hundred and ninety-eight healthy volunteers took part in the study. 
Surveys were conducted twice in a forest on the same day (forest day) and twice on a 
control day. Outcome measures were evaluated using the Multiple Mood Scale-Short 
Form (hostility, depression, boredom, friendliness, wellbeing and liveliness) and the 
State-Trait Anxiety Inventory A-State Scale. Statistical analyses were conducted using 
analysis of variance and multiple regression analyses. 

Results: Hostility (P<0.001) and depression (P<0.001) scores decreased significantly, 
and liveliness (P=0.001) scores increased significantly on the forest day compared with 
the control day. The main effect of environment was also observed with all outcomes 
except for hostility, and the forest environment was advantageous. Stress levels were 
shown to be related to the magnitude of the shinrin-yoku effect; the higher the stress 
level, the greater the effect. 

Conclusions: This study revealed that forest environments are advantageous with 
respect to acute emotions, especially among those experiencing chronic stress. 
Accordingly, shinrin-yoku may be employed as a stress reduction method, and forest 
environments can be viewed as therapeutic landscapes. Therefore, customary shinrin-
yoku may help to decrease the risk of psychosocial stress-related diseases, and 
evaluation of the long-term effects of shinrin-yoku is warranted. 

 

 

 



Exploring the Physiological and Psychological Effects of 
Digital Shinrin-Yoku and Its Characteristics as a 
Restorative Environment 

Norimasa Takayama, Takeshi Morikawa, Kazuko Koga, Yoichi Miyazaki, Kenichi 
Harada, Keiko Fukumoto, Yuji Tsujiki 
(International Journal of Environmental Research and Public Health, 2022) 

Abstract 

This study investigated the physiological and psychological therapeutic effects of a 
digital Shinrin-yoku environment constructed indoors in an urban facility as well as the 
characteristics of the environment that contribute to restorativeness (restorative traits). 
We measured the fluctuations in the physical and mental states of 25 subjects by 
obtaining both before-after measurements and continuous measurements while 
exposed to a digital Shinrin-yoku environment that reproduced visual, auditory, and 
olfactory elements. The results demonstrated that the parasympathetic nerve activity 
was significantly increased and that the heart rate was significantly decreased during 
the exposure compared with that during the resting state. As for mood, five of the six 
Profile of Mood States (POMS) scales ("Tension-Anxiety," "Depression," "Anger-
Hostility," "Fatigue," and "Confusion") were significantly decreased after the experience. 
In addition, psychological restorative effects were also confirmed, with a significant 
decrease in "negative affect" (measured using the Positive and Negative Affect 
Schedule (PANAS)) and a significant increase in the sense of restorativeness 
(Restorative Outcome Scale (ROS)) after the experience. In contrast, comparing the 
digital Shinrin-yoku environment with the actual forest environment and the urban 
environment using POMS, PANAS, ROS, and Perceived Restorativeness Scale (PRS), the 
psychological effects and environmental traits of the digital Shinrin-yoku were found 
to be considerably similar to those of the actual forest environment. 

 

 

 

 

 

 

 



Physiological Effects of Visual Stimulation with Forest 
Imagery 

Chorong Song, Harumi Ikei, Yoshifumi Miyazaki 
(International Journal of Environmental Research and Public Health, 2018) 

Abstract 

This study was aimed to clarify the physiological effects of visual stimulation using 
forest imagery on activity of the brain and autonomic nervous system. Seventeen 
female university students (mean age, 21.1 ± 1.0 years) participated in the study. As an 
indicator of brain activity, oxyhemoglobin (oxy-Hb) concentrations were measured in 
the left and right prefrontal cortex using near-infrared time-resolved spectroscopy. 
Heart rate variability (HRV) was used as an indicator of autonomic nervous activity. The 
high-frequency (HF) component of HRV, which reflected parasympathetic nervous 
activity, and the ratio of low-frequency (LF) and high-frequency components (LF/HF), 
which reflected sympathetic nervous activity, were measured. Forest and city (control) 
images were used as visual stimuli using a large plasma display window. After sitting 
at rest viewing a gray background for 60 s, participants viewed two images for 90 s. 
During rest and visual stimulation, HRV and oxy-Hb concentration in the prefrontal 
cortex were continuously measured. Immediately thereafter, subjective evaluation of 
feelings was performed using a modified semantic differential (SD) method. The results 
showed that visual stimulation with forest imagery induced (1) a significant decrease in 
oxy-Hb concentrations in the right prefrontal cortex and (2) a significant increase in 
perceptions of feeling “comfortable,” “relaxed,” and “natural.” 

 

 

 

 

 

 

 

 

 



Impact of viewing vs. not viewing a real forest on 
physiological and psychological responses in the same 
setting 

Masahiro Horiuchi, Junko Endo, Norimasa Takayama, Kazutaka Murase, Norio 
Nishiyama, Haruo Saito, Akio Fujiwara 
(International Journal of Environmental Research and Public Health, 2014) 

Abstract 

We investigated the impact of viewing versus not viewing a real forest on human 
subjects' physiological and psychological responses in the same setting. Fifteen healthy 
volunteers (11 males, four females, mean age 36 years) participated. Each participant 
was asked to view a forest while seated in a comfortable chair for 15 min (Forest 
condition) vs. sitting the same length of time with a curtain obscuring the forest view 
(Enclosed condition). Both conditions significantly decreased blood pressure (BP) 
variables, i.e., systolic BP, diastolic BP, and mean arterial pressure between pre and post 
experimental stimuli, but these reductions showed no difference between conditions. 
Interestingly, the Forest viewing reduced cerebral oxygenated hemoglobin (HbO2) 
assessed by near-infrared spectroscopy (NIRS) and improved the subjects' Profile of 
Mood States (POMS) scores, whereas the Enclosed condition increased the HbO2 and 
did not affect the POMS scores. There were no significant differences in saliva amylase 
or heart rate variability (HRV) between the two conditions. Collectively, these results 
suggest that viewing a real forest may have a positive effect on cerebral activity and 
psychological responses. However, both viewing and not viewing the forest had similar 
effects on cardiovascular responses such as BP variables and HRV. 

 

 

 

 

 



 

 

 



 

 

 

 

 


