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Publications identified from
mitial database search

PrycINFO: 14 127

PubMed: 32

PubMed Central: 110
Scopus: 23 Additional records from hand
l scarched sources: 127

141

Number of studies screened for 93
eligibility

CINAHL: 12

PsycINFO: 8 /’ Publicahons meeting eligibility
PubMed: 26 criteria after duplicates
PubMed Central: 76 removed from all sources: 93
Scopus: 19
CIHEFILERIOKRL L
64 KTy aShTET

after rescreening of inclusion criteria: 64
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Hansen , M.M. et al (2017) Shinrin-Yoku (Forest Bathing) and Nature Therapy: A State-of-the-Art Review,
Int. J. Environ. Res. Public Health 2017, 14, 851

.
[ Number of studies included in final analysis J
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BRAIN ACTIVITY
Prefrontal cerebral activity [ ]

CARDIOVASCULAR ACTIVITY
Blood pressure

Heart rate

Heart rate variability

ENDOCRINE SYSTEM
Adiponectin

Adrenalin

Blood glucose

Cortisol
Dehydroepiandrosterone
Dopamine

Glycated haemoglobin Alc
Noradrenaline

Salivary amylase activity

IMMUNE FUNCTION

]
CD3+ cells H Significant positive
Granulysin i : ; @ Mixed
Granzymes A/B-expressing cfells - i | | Dinsignificant
Immunaglobulin A : : : ; .
Natural Killer cells : : : : §
1]
0

Perforin
White blood cell counts

2I 4 6 8 10 1I2
AMOUNT OF REVIEWED STUDIES

Haluza D., et al. (2014) Int. J. Environ. Res. Public Health 2014, 11
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Table 1: Significant Findings for Heart Rate and Blood Pressure

Study Method Pulse/Heart | Diastolic Systolic Eload
Rate Pressure

Yuetal Original =% =¥ *E

{2017)

Ideno ef al Systematic = = *E *E

{2017) review

Hansen et al. | Review = *

{2017)

Ochiai ef al. | Original = *E

(2045)

Song ef al Review = = * *

{2016)

Lee ef al. Original = - *

(2014)

Song el al Orniginal i ghE

{2043)

Mao ef al. Original = = *

(204 2a,b)

Lee ef al. Original = - -

(2041)

FPark et al. Review = = * *

(2010)

Trunetsugu Beview = *

et al. (2010)

Ohtsuka et Original - *

al. (19984, b)

Sowrce: Data Compiled by the Authors
Note: **p<0.01, *p=0.05 mdicates statishically significant, dashes (-} sigmify no sigmificant difference,
#Type B behaviour pattern (Song et al. 2013).

Payne, Mark & Delphinus, Elias. (2018). A Review of the Current Evidence for the Health Benefits Derived from Forest Bathing. The
International Journal of Health, Wellness, and Society. 9. 19-30. 10.18848/2156-8960/CGP/v09i01/19-30.
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Table 2: Biomarker Variations Demonstrating Forest Bathing Benefit

Study Method Cortisol Amylase Adrenaline Dopamine
Noradrenaline

Hansen et al. | Review VE V- VE

(2017)

Bing ef al Driginal W v

(2016)

Lietal Driginal VEF AFE

(2016)

Song et al Review VE V-

{2016}

Ochiai ef al. | Original VE VE

{2015)

Muao ef al. Driginal W

{20128)

Lee et al Original VE

(2011)

Qing ef al. Feview VEF

(2010)

Park et al. Feview VE V-

(2010)

Trunetsugu Eeview W

et al. (2010)

Lietal Criginal VE

{2008a)

Lietal Driginal VEF

{20085)

Famaguchi Criginal V-

et al (2006)

Sowree: Data Compiled b the Authorz
Note: V* mgnificant decrease (p=0.03), ~* significant mcrease (p<0.03), V- decrezze mot significant
(p=0.05).

Payne, Mark & Delphinus, Elias. (2018). A Review of the Current Evidence for the Health Benefits Derived from Forest Bathing. The
International Journal of Health, Wellness, and Society. 9. 19-30. 10.18848/2156-8960/CGP/v09i01/19-30.
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POMS - STAI (state-trait anxiety inventory) -
HHIWAAER R PANAS - ROS - SVS - VAS (visual analogue
IS Indiss scale) - TMS (temporary mood scale)
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Effect of exposure to natural environment on
health inequalities
: an observational population study

Richard Mitchell, Frank Popham.(2008)
The Lancet 372(9650):pp.1655-1660
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Qi (Green) DEIGHICHEREZSDDIIL—TCHTD
(n=40,813,236)

32001FEN52005F DI T scix(Fim. TEhl. FER)ZEUS
(n=366,348)
x BRIRIBLUSNOREZHIR T DB, JERZ S
x5 ICEIRGRIARE. R, BERNGRBECSECTEE

@FFERIICHEERBE Z4 DD IL—T (DTS

=22
Rich Less Green x_FODEMSERA » Much Green
Groups of exposurs to green space Total

_ 1 (lanst ampased) 2 3 i § (most exposed)

| icame-depriation group 1 (et depved) 1497663 1512733 1756134 2503755 67y 10987002

i Iname-deprivation groun 2 1757904 1617400 1720564 2080000 1891637 10067905

l Income-geprhation groug 3 17151828 109360 1025834 1821320 1161087 53133689 ‘
! income-deprivation group 4 (mest deprived) W 1383858 1591654 1654367 JeB4EY 10 424 G40 i

vV  Tota 1345080 8147653 Bog4bg 3059 446 B 166435 40B13236 ‘
Tabie: Study population sive, stratified by expossne to green spacs and by incoms deprivation

_____ T ETE——— it b ——

Poor Mitchell. R. et al.. 2008
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Li @, Kobayashi M, Kawada T. Relationships between percentage of forest coverage and standardized mottality ratios (SMR)
of cancers in all prefectures in Japan. The Open Public Health Journal 2008; 1, 1-7.

ZE(BRERK). 2018, ARER LY
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Data are hazard ratios (dark red line) and 95% Cls (light pink shading) for mortality association with greenness 250m u W 1))

within 250 m of participants’ residences from model 9 (as described in table 2). NDV|= Normalized Difference R =
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Crouse, Dan L., et al. "Urban greenness and mortality in Canada'’s largest cities: a national cohort
study." The Lancet Planetary Health 1.7 (2017): e289-e297.
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In search of features that constitute an “enriched
environment” in humans: Associations between
geographical properties and brain structure

Simone Kihn, et al.,Scientific Reportsvolume 7,
Article number: 11920 (2017)
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nature orientedness and noise sensitivity: A
field experiment, Health and Place 55 (2019)
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Articles identified through

record (n=76) search
n=7,142

database (n=7,066) + bibliographic

1. BT DOAHE

]

Studies remaining
n=3,037

v

Excluded non-human studies & duplicates

n=4,105

Studies remaining
n=2,961

v

Excluded non-English studies

n=76

Studies remaining
n=358

¥

Studies remaining
n=172

2

Studies remaining
n=68

v

Excluded abstracts, qualitative studies,
non-urban studies & case studies

n=2,547

Excluded studies that measured perceived
outcomes
n=186

Excluded cross-sectional studies

n=160

Table 3. Cont.
Health Outcome Measure Citations Health Outcome Measure Citations
Cardiovascular Cardiovascular [41,65,78]
Autonomic function [571 Cerebrovascular [65]
Blood pressure - hypertension [13,36,74,78] Infections and parasitic disease [45]
Ischemic/coronary artery disease [45,65]
Cholesterol 113,36,78] Kidney 145]
CVD risk [57] Neurodegenerative disease [45]
Diastolic blood pressure [43,57,76,77] Respiratory [45,65,68]
Dyslipidaemia [74]
Heart rate (HR) Physical Activity
Heart rate recovery Cycling frequency [20]
Heart rate variability-In(HF) X Exercise duration 771
Heart rate variability-In(LF) [58] Exercise frequency [13] [60]
Heart rate variability-ln(LF/HF) [58,69-71] MVPA 5-29,31,32,34,52,59]
corteart 1a “;}‘::"n“‘:;""?“f’f';fﬂ“r:w 58] Physical activity—duration 78]
Peak diastolic blood pressure 1 Taking up cycling for transport [73]

(DBP) during exercise

Fieure 1. Article Selection Process.

Table 3. Health Outcome Measures with Study Paper Citations.

Peak heart rate

1771

Walking frequency

[20,42,61,75]

Peak systolic blood pressure (SBP)

during exercise 1771 Work laad 771
Predicted aerobic fitness [57] Physical Health
Pulse wave velocity [77] Physical health 1571
Systolic blood pressure [43,57, Predicted aerobic fitness. [571
Mental Health Mental Health
Anger [38,43,69,70] Sadness 431
Anxiety [38,64,71] Satisfaction [60]
Anxious [44] Self-esteem 56]
Attention [17,46,47,58,79] Stress [13,36,64]
Attentiveness 1431 Subgcnuilcs\lj(;f::;\lal cortex
Calm [44] Tired [34]
Confusion [38,69,70] Total mood disturbance 156]

Health Outcome Measure Citations Health Qutcome Measure Citations
Behavior Metabolic
Behavioral problems [33] Abdominal obesity [74]
Smoking [75] BMI [22,24,48,51,5
Cortisol [36,58,62,76,.
Birth Outcomes Diabetes [74]
Birth weight [39] Prediabetes [74]
Preterm birth [39]
Small for gestational age [39] Mortality
Acute ischemic stroke [45,51]
Cancer Any/all cause [45,68,72]
Prostate cancer [66] Cancer [45]
Diabetes [45]

=>#HDHE

YERIENRIZONTD
HRICIEERICINEZITDOERELH D

Kondo M. et al., Urban Green Space and Its Impact on Human Health, Int. J. Environ.
Public Health 2018, 15(3), 445

Depression [20,38,49,64,69,70] Vigor [38,69,70]
Elevating experience [64] Social capital
Emotions [38,54,71] Sense of community [49]
Energy [44]
Fatigue [38,69,70] Violence-Aggression
Fear [43] Aggression 135]
General health [51,55,57,61,78] Drug crimes [13,16,36]
Happiness [43] Gun assault [30]
Life functioning Nuisance crimes [13,16,36]
Mental health Perceived safety [40]
Motivation Property crime [14,16,36]

Nature connectedness

167]

Violent crime

[13,14,16,36]

Negative affect

Positive affect Respiratory

Quality of life Aeroallergen Sensitization g
Restoration Allergic rhinitis [18]
Rumination Ear and nose symptoms [18]

Res.
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(n=20)

Measure Walk Pre-Mood Post-Mood  Post-
Location Induction Induction  Walk

BDS Nature 7.42 (3.00) n/a 8.63
(2.87)

Urban 8.26 (2.51) n/a 7.84

(2.24)

BDS (1 participant  Nature 7.72(2.78) n/a 8.83
removed) (2.81)

Urban 8.33(2.57) n/a 7.94

(2.26)

Positive Affect Nature 2.11(0.82) 1.48(0.55) 2.62
(1.03)

Urban 1.92(0.62) 1.52(0.44) 226

(0.89)

Negative Affect Nature 2.04(0.84) 2.41(0.96) 1.53
(0.86)

Urban 2.03(0.88) 2.58(1.06) 1.64

(0.92)

SHEMBIZEH-TEIDIRE
EHOEERMNEMLT

(n=73)
20 -
16 +—
12 + N
8 .
—— Confrols
4 L | —®— Hospiicil
—&— Forest
0 | |
Week 1 Week 2 Week 3 Week 4
30
25.37
24
25 .—ZQ_T”_‘?ziQE_i_+QA;53
o937 0 U AB8-_ T 9333
31 2248
20 1
*
15
10 +
—&— Confrols
5 —®&— Hospifal
—— Forest
D 1
Week 1 Week 2 Week 3 Week 4

1)Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A., Deldin, P. J., ... &
Jonides, J. (2012). Interacting with nature improves cognition and affect for individuals
with depression. Journal of affective disorders, 140(3), 300-305.

2) Kim, W., Lim, S. K., Chung, E. J., & Woo, J. M. (2009). The effect of cognitive
behavior therapy-based psychotherapy applied in a forest environment on physiological
changes and remission of major depressive disorder. Psychiatry investigation, 6(4), 245.
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Nature-based Therapy
A 3

1. Cornerofthe garden
2. ThePlatform

3. The Mammoth three
4

S

. The Green house

. The pen Meadow
Mindfulness Applied Nature-based Therapeutic
Activities Mindfulness Activities individual sessions
1 5 10 52
Intervention | | | | Weeks
| Interview 1 | | Interview 2 | | Interview 3 | ——
515
ki
A
Table 1. An overview of the superordinate themes and the correspending subthemes. &3: j;
pE 5o
Superordinate themes Subthemes el @ ¥
Taking nature in Finding the places that feels right Sensing the nature Nature seems inclusive
NBA as an initiator to Meaningfulness by doing things in ~ The therapeutic Knowledge increases Getting things
a therapeutic process and with nature settings of NBA fascination about nature  done by oneself
Nature as a part of a Transferability of features from
life with PTSD the therapy garden to one’s own
environment

SHEMBIZELDT. FRIEITTLL
HEEE BN RSO TDRENASNT-
(Bry8f3E) Pouisen 0. V. Stgadoter . K., Dienis, D. & Sdenivs, U, (2016). Everyiing

disorder experience nature-based activities in a forest therapy garden. Health
psychology open, 3(1), 2055102916637090.
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Probability of reporting high wellbeing

180 240 3 360 420 480 540 60 60 7 80 840 900 960
Time spent visiting natural environments in last 7 days (minutes)
I'he probability of reporting (a) good health and (b) high well-being (with 95% confidence intervals) as a function of time
spent in nature in the last 7 days using a generalised additive model (GAM) with a penalized cubic spline for nature contact.
und PMI0, sex, age, SES
restricted functioning, physical activity, employment status, relationship status, ethnicity, children in household, dog

n=%320,000

Note. The GAM is adjusted for urbanicity, neighbourhood greenspace, area deprivation, bac

ownership and vear

BE—EBIC2FFE U EBRREICSNIZ AKX, E5THEL AR,
REREOEERNRTF . $IRIL6FFM TR,
White, M.P.; Alcock, I.; Grellier, J.; Wheeler, B.W.; Hartig, T.; Warber, S.L.; Bone, A;;

Depledge, M.H.; Fleming, L.E. Spending at least 120 minutes a week in nature is
associated with good health and wellbeing. Sci. Rep. 2019, 9, 7730.
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DR EENRELECTREOHM (BESE) O

(n=46)

Setting Being away  Fascination Coherence Scope  Compatibility Familiarty — Preference
Ave. Forest 35 32 x4 75 282 34 109
Urban (Controal) 208 71 212 188 235 54 77
5D Forest 125 9.8 7 92 ! 29 a7
Urban (Contnal) 136 103 8.7 2 B 27 41
P oaliee LEEL L] 0033 im (O 0.003 EL L) (LR
Significance
!'.!i"n'l' Sz F 0,508 0335 0204 L& T 0487 519
alatiptical 0.975 0.910 0.148 0.993 0.922 0.853 0952
poier: fi

Ave. = Average; 5.0 = Standard Deviation; p values from paired t-test { After applying Bonferroni’s correction).

Paired t-test significance levels: ** p < (0L00143, * p < 000714, - p = 0.00714.

Perceived
Naturainess

Perceived
Bird
biodiversity

Perceived
Butterfly
biodiversity

Perceived
Plant/Tree
biodiversity

Duration of
Walk

Perceived
Wolk
Intensity

2)X EEFHEEYEBIRE-1TEEORREFZROEE

ag

,
<2

s

Perceived Restorativeness [—————|
Restorative qualities: b

Being oway
Fascination
Compatibility

Post-Wolk Positive Affect
Post-Walk Happiness
Post-Wolk Negotive Affect

Coherence
¢ =Dl
4 o
’
Cs

(n=127)

Pre-Walk Positive Affect

’ Pre-Walk Hoppiness
Cs Environment o

Region
& type

Pre-Wolk Negative Affect

1) Takayama N, Morikawa T, Bielinis ,
Relation between Psychological
Restorativeness and Lifestyle, Quality of
Life, Resilience, and Stress-Coping in
Forest Settings., International journal of
environmental research and public health
16(8) 2019.4.

2)Marselle, Melissa R., et al. "Does
perceived restorativeness mediate the
effects of perceived biodiversity and
perceived naturalness on emotional well-
being following group walks in nature?."
Journal of Environmental Psychology 46
(2016): 217-232.

A—0Oy/Zdl I, REBEOF T 5E
ERMtZERTEI HSRE=PRS
(Percieved Restorativeness Scale) &
FAWT, ESLbRIEMNRDSVRE
DEENAREIZEDLDMNZ DT DR
SMEINTLNVAS.

LA I—OYNTIEIFERBDORSE
FTEDHDELT, SHICHEICHKES
HA5=HDIETURFRKHTILNS

FIITE NS
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Crowding Forest Thinned Forest
N T’:\t’:}‘fbd‘r'}‘;\‘;‘, 1212 (n = 303) 1056 (n =251)
er
J : K Stand basal area 107 43
(m?/ha) e =
Species composition - .
P C 5% 3%
/w\\ &% (basal area; %) Lwcts = hae
\ 2 3 s
O g B Dogwood 70% 10.1%
Red pine 73% 73%
Fir 0.0% 6.4%
Japanese-alder 0.0% 1.8%
Veitch’s silver fir 0.4% 1.89
Fuji cherry 03% 0.8%
Maple 21% 0.6%
Japanese wing nut 0.0% 0.6%
Thinned forest Others 3

Crowding forest

Hemispherical
photograph

Scenery

0 50 100 200 400m
16,000 ™™ ™ —

TENEELEREEOBHERET 5L, 17
M TR IMEEEM I RET S, n=
EEHRITOVNTIERE ML R HRELENEET S,

LAL. BEMO AN EYZDOEIEEAS,

1)Management Effectiveness of Secondary Coniferous Forest for Landscape Appreciation and Psychological Restoration

Norimasa Takayama, Akio Fujiwara, Haruo Saito, Masahiro Horiuchi

International Journal of Environmental Research and Public Health 14(7) Jul 2017

2) Effects of managed forest versus unmanaged forest on physiological restoration from a stress stimulus, and the relationship with individual traits
Saito Haruo, Horiuchi Masahiro, Takayama Norimasa, Fujiwara Akio

JOURNAL OF FOREST RESEARCH 24(2) 77-85 Mar 2019
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