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WHO Health Definition

A state of complete

physical, mental, and social well-being
and not merely the absence
of disease or infirmity (1946)




Social Determinants




KING COUNTY HEALTH AND WELL-BEING MEASURES

Frequent Mental Distress

credit; Public Heath Deﬁartmentsi Citx of Seattle & Kinﬂ Countx
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Urban Forests and Newborns

the natural environment may affect
pregnancy outcomes . ..

10% increase in tree-canopy cover
within 50m of a house

= lower number of low weight births

(1.42 per 1000 births)

Donovan et al., Health & Place 2011;
Hystad et al., Env Health Perspectives 2014




Trees & Physical Act|V|ty

* ¢® ¢q of

» f?‘ Y ad %,E'LLOS Angeles
w. Al |
. school children in cities grades 6 to 8

* relationship of tree cover to outside-of-school physical
activity

5% increase in treed area cover =
5% increase in free-time physical activity

Janssen et al. 2015. International Journal of Behavioral Nutrition and Physical Activity




Sacramento Study :: LIDAR x CHIS data
7,900 adults, 250 m buffer, covariates

more tree cover

= better overall
health

= better social
cohesion

Ulmer et al. 2016. Health & Place. Multiple health benefits of urban tree
canopy: The mounting evidence for a green prescription.




Donovan et al. 2013. Journal of Preventive Medicine

EAB Tree Loss & Public Health

1990 to 2007, 1,296 counties in 15 states
infected areas vs. no bugs
15,000 more deaths from cardiovascular disease
6,000 more deaths from lower respiratory disease
controlled for demographic, human mortality, and
forest health data at the county level

Toledo, Ohio in 2006, pre EAB

photo credits: Dan Herms, Ohio State U




Improving Depression

20 adults with major depression

walk in a park setting and a built setting Berman et al. 2012.

Journal of Affective
Disorders

¥ 50-minute walks one week apart

¥ before-after testing:
& Mood: Positive and Negative Affect (PANAS)
& Cognition: Backward Digit Span (BDS)

cognitive and affective
improvements after
walking in a

nature setting




City Trees & Human Health

newborn & infant health

increased physical activity for kids
overall adult health

social cohesion

respiratory & cardiovascular health
reduced depression




Literature Review — City Trees & Human Health
USDA Forest Service, U of WA, Health Canada, Natural Resources Canada, Tree Fund
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figure credit: Sharon Lam
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Metro Nature & Human Health

NEARBY NATURE INCLUDES A VARIETY OF SPACES AND PLACES

URBAN FOREST CANOPY BIOPHILIC DESIGN

GREEN STORMWATER INFRASTRUCTURE ‘
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Green Cities: Good Health

www.greenhealth.washington.edu

Sponsors:

USDA Forest Service,
(U&CF Program + Pacific NW Research)
University of Washington
NGO partners

Thanks!

to U of WA students:
Katrina Flora

Mary Ann Rozance
Sarah Krueger

Research Reviews & Summaries




Green Cities: Good Health

Community Dulidng
Locat Economics »
Mace Attachment &

Crime A Fear »

Safe Streets >
Active Living »
Raduced Rk
Weillness & Physislogy
Healing & Therapy

Mencal Meath &
Function »

Work & Leaming
Curure & Equity
Lifecycie & Gender

Local Economics

Trees in Ciies are MOt grown and managed for products that can be bought
ond 30k on markats, Dt they do provide many Intangible services and
functions! This article serves two purposes. First, it imtroduces valuation
methods that are used 10 Convert intangie benefits to dollar sums, 4
Than, &t shows how sonmarket valuations can support locsl decision-
making.

Fast Facts

* The presence of larger trees in yavrds and 05 street trees can add
from 3% o 15% to home values throughout reighberhoods.

* Averaging the market effect of street trees on af house values across
Poctiand, Oregon yieids a total value of $1.35 Bdlion, petentially

increasing annual property tax revenues $15.3 miion.”

® A study found 7% higher rental rotes for commercial offices having
high quality landscapes.’*

* Shoppers daim that they will spend 99 t0 12% more for goods and

services 0 cantrad Dusiness districts having high qualty tree
"

CONODY

* Shoppers indicate that they will traved greater distance and a longer
tme 1o ViR & Satrict having high quality trees, and spend more time
there once they arrive, ™

W ASS Fane
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Science Review ‘3

evidence of nearby nature &
human health

> 40 years
> 5,000 publications




Green Cities: Good Health

database of >4,200 peer reviewed publications

Safe Strects D
Crime and Foar NN

1970s

Work and Learning I ] " 1980s
Place Attachment & Meaning I = 1990s
Community Leoromics I % 2000s

Community & Social Ties | ——
Weliness ard Prysiciegy  (INEGEG_EEEEEEE—
Culture anc Equity |, —
Healing and Theragy | —
Reduced Rive | ——
Mental Heaith and Function |
Lifecycio anc Genoe: | —
L e ——— o ——

% % a% % 8% 10% 12% 14%

" 201015

% poer reviewed publications of entire collection




strength of evidence; causal mechanisms?
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Hartig, T., R. Mitchell, S. de Vries, and H. Frumkin. 2014. Nature and Health.
Annual Review of Public Health 35, 1: 207-228.
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Introduction

riters, philosophers, and

Dataaiats have praied the

benefits of nature for haman
Beals, happiness, and well-being for
cemmunes. but ondy relatively recency
Rave recesrchers begun studyng snd
quarcEysag the compiex relationship
Between Buman health and nature

In 1984 Roger Ulrich, professor

sad darector of the Center for Mealth
Systems and Design o Texas ARM
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wall Ulrich found that patients with &
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(inich 1984

Ulrch's soudy Melped open the door
50 » new feld of iInguiry focmed on e~
muisaning the ways that satere nfluences
our phywical, mental, and soctal ives
More than theee decades lter 2 broad
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£ 10 inable and seatamable cities
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USDA
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Service

2018




per 100K pop per 100K pop

U.S. LEADING CAUSES TOTAL DEATH STATE USs.

OF DEATH, 2013 DEATHS RATE***  RANK* RATE**
1. Heart Disease 10,524 138.2 46" 165.8
2. Cancer 11,928 156.1 36" 163.2
3. Chronic Lower Respiratory 2,933 39.4 34" 42.1
Diseases
4. Accidents 2,826 38.7 39" 394
5. Stroke 2,652 355 30" 36.2
6. Alzheimer’s Disease 3,277 43.6 1* 23.5
7. Diabetes 1,616 213 25" 21.2
8. Influenza/Pneumenia 768 10.1 48" 159
9. Kidney Disease 461 6.1 a7™ 13.2
10. Sykcide 1,027 14.0 27" 12.6

Causes of Death in Washington

source: U.S. Centers for Disease Control and Prevention
]



Economics! 2014 data

annual per capita $7,913 $8,045
spending (USD)

Gross Domestic 13.2% 18%
Product GDP high: Maine @ 22.3%; low: Wyoming@ 9.3%
State ranking 19 out of 50

(1 is least expensive)




The Health and
Financial Benefits
of Nearby Nature

KATHLEEN L. WOLF, PH.D.
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Nearby nature experiences are important
across the entire life evele, from cradle to grave.

INFANTS
—

e

BTN WL aaT

e ]
LA VIS OR AL A AL T oA

. e b R R e
Ao o amd e been LR b e o ——
m a N Cug v e bl @D s el ik by
e L I I R R |
R R I e e )
B A e i I e
R e TX

IMNUNE FUNCTION

. man atsree
AV A TN LA B e L b A
i AN e .

P e et e ) e A - —
D i I
D s R e e
—y o~ - e
etrramew Ao et - — - p—

FAMIY DYNAMCS

o, W~
S WA TR L Rl M
SEAT THLATEENT AMS COUMLE N MYV TL

A st | pamnads o wl cags ettt Bas bua P o bty
ATl e e e A Wy o A ERes et ame Ty
AR s el o B by e ¢ e e —
.- o i B

CHILDREN & TEENS

PaPui® o = v tene = s Nad N s P b @ sese Sotm
i e Il i T WIS
B e e el e T R R

bwnag mete tnd wete D g
E T e el s
DI R e I e I

- - R L U
— s vy -

AD=D

B e
I® 4 00 0% SR a0 WaTeil P00 VLAR

M Bcme = Samre ages 1 [ s v shed be N w
mummmu-ﬂ.lw

-  aras e
ﬁm*w—-.—.—‘m—ﬁ.‘
L e e R e i L

FUTURE FINANCIAL SUCCESS

R
0B R BUAN S e LomIy LAADLATTL e
-—a e e

L e i R e
g »im oo “'—"bnb—d

g -
e Vet w ot (ael mw P et Q.-...ﬁ-.
B I el St I )

contributing analysts:
Dr. Stephen Grado & Marcus Measells, MSU; Dr. Alicia Robbins, Weyerhaueser

Bonenred slwrnt natere bwrefits and eontymnic valwe bs Tairly sew Sorme of The (asnt i)
healt berwdits of nature n cties arv easier S0 cotrvert (0 econarnic value than others Hicrw
arw soerw predis inary vadustions  estimatend for the enfiew LIS on sn stnrsal hasin

SEPRILLION AND A TRE

L e L
P a4 b v P v St H L8 T - ah
o —— e e LA et
- Y habn dme by oy
l_d‘-‘“*”‘—w
B e il e L S
el et e M B e et e =la Vea™ e
Bs This ol 44 P e VeVt e el g
Rt ek R

CARDIOWASCULAS D EASE

-
P00 06 Ml MATA MR O A e A T -
MITC (IR TSI

-l s [V ® el g e oy

OLDER ADULTS

MOBRITY & QUALITY OF Ut

- - ——
WP e s O AT CAB COATY e U
hally 8

U e Bn b wha™ e wm Y reed P g e T
el ave sy wen R bnts Biiethm iy -
R e e ] 4 P - L
Bkt >~ ———— e -t
el s raa reew b Formes S v
DR e I I I e
Or by et v Sy & T T Mgl pmer -
At e e by 10t g B bad pesisy A e

HYPERTENSION

0500 0 LA | A (Y A

et a8 S bl s e ® o F P by an et
B i I L e
MM-‘H‘.‘I-‘.‘.

e m o L Pegis dume hg Wy e wd e o
AN et metge e e ham TReA et o gt
(PeTRAat) Pan s aiege’ Teed T Scn ™) hobing N
W Wy o Bl by Pl - —

CRIML & SArETY

T ——

PR A A OO (e e T A
FROACIT Y CWNGEL N VAL

Forpme a'rvimd e = Vs w00 mgeoloss - miln e
Mn-‘& B e I

T bovrt camayy
gt gl Sp D b -t l EN el
P et wad gt Y Y —

it o » e

~

COGHITIVE DISORDERS

- ——
1000 M ARSL (v AL WA e
CIATIG Tl VL OF MO CABANTM MV

New = =¥ Lo adad saprboms so e sl
T B . @ T e Ceany Ve freatun )l - e e
Wan arer | ol (ee s agei bl vy Sers ol bt
Asteime ) D "o oM Armmelts bem Tomm -, 0
iy et e v g v 00 e stbes L camiery 00
St Y BT S g @ o vhemd g P As e inen
- agheisa ey D I i







Outline

1. City Trees & Health: the evidence
2. Nearby Nature & Health: the evidence

/

3. Goals & Measures \

4. Reflections




07 % 3 ‘xnr
SRS LIFEAAGE
P WOMAN §

v _‘:{}:‘ T .'-, .( tROM 7~. ,’

sy inlpng Frgdnt ram» 0

. .:'” gl ww - TN
N s ' 4 . e
A - -
) L




ADHD and nature contact

e 96 children aged 7-12 better than usual 4 1 o
diagnosed ADD or ADHD 3.8
« Parents gave postactivity -
attentional functioning  ™ean PAAF rating ‘ {;
ratings (PAAF) — 3.4
g2 B b
* 4 measures:

same as usval 3 - - v +— -

« Can't Stay focused on Indoors Built Green
unappealing tasks Outdoor  Outdoor
(homework or chores)

« Can’t complete tasks
« Can't listen and follow directions
« Easily distracted

Faber Taylor. 2001. Environment & Behavior




ADHD and nature contact

17 children aged 7-12 with
diagnosed ADHD

20-minute guided
walks
« Park
« Neighborhood 48
 Downtown |

Pre-walk puzzles
Post-walk cognitive test

38 4

Mean score DSB
F =N

Faber Taylor & Kuo. 2009. 32 -

Journal of Attention Disorders Park  Neighborhood Downtown




Bloomfield et al. 2016 Perspectives in Public Health

Healthy Microbiome ut aside
¥ control obesity & asthma the
Hygiene

¥ boost immune function Hypothesis
¥ Improve mental health

need contact with ‘Old Friends”




?ffffiifififfl ~10 to 100 trillion microbes in healthy
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Birth 1month 6 months 12 months 2 - 3 years

Bacterial diversity

Interindividual variabiity

intestinal microbiome development

Arrieta et al. 2014. Frontiers in Immunology







Fiddleheads Forest School
Washington Park Arboretum (Seattle)

cognitive
social &
physical
learning
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CDC moderate actwuty
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Walking T
Programs | \Na\kmg \Neeketwls

Joh our free guided walks
Routes to suit all agésiand 3bilities

children
elders

families 8
- ’% 618 Septaniber 2016 NI

21-23 October 2016

Tor more detalls vigit
www tigm com/walking |/ /CMmain - glestirn
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Walking Meetings

creativity, energy, communication, health




Parks Prescription for Health

Date:

Dr:

J—

Name:

| recommend:
D Walking D Other:

minutes a day

days per week

' Heath Candcls suggests modiermte activey of SO mvnutes per clay | O days 4 wesh

MEDICALC vy

Benefits of daily activity
» Improve overall physical and mental heaith
* Maintain a healthy weight
» Reduce the risk of diabetes and other
chronic conditions
* Lower cholesterol levels
* Manage stress and anxiety

Signature; dock:




Parks Prescription

2.
1 . . 1. Visit www REACHforbetterhealth com 4.
. 2. Enter your Zip code
x 3 Click
®
3, :

Cet a prescription for '
ParksRx from your \ Exercise in the park
healthcare provider and share outcomes

with your healthcare

Pick your park provider.
1

This Indormation s provided for educational purposes and s not o www REACHTorbetterhealth WQ"(;R‘
be conudered medical advice ke : y ' ' ’ Phaing




WaLkise

educate.exercise. empower.

Walk With a dOC credit: CNN.com
Step into FREE fitness fun.

credit: healthy central florida




Green Streets for Walkability

evidence of lower frustration and higher
meditation when moving into the greener streets

Aspinall et al. 2013. The urban brain: Analysing outdoor physical activity with
mobile EEG. British Journal of Sports Medicine
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Shinrin yOkU (forest bathing)

¢ extensive
research

* restorative
experiences

e workers
retirees

* networked
system,
52 bases
In Japan
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Nature & Forest Therapy
CGUITDES & PROCGEAMS

HOME ABOUT THE ASSOCIATION THE SCIENCE GET STARTED WORKSHOPS AND RETREATS BECOME A GUIDE BLOG MORE

e medicine of'being in

leading global voice for fore

Santa Rosa, California
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Vegetation & Mental Health

» vegetation cover and afternoon bird
abundances

* lower prevalence of depression, anxiety,
and stress:

depression, more than 20% cover,

_ o “dose” at
anxiety, more than 30% cover, which health

stress, more than 20% cover issue is
lower

Cox et al. 2017. BioScience 67, 147-155.



Canopy Cover & Stress

images of canopy cover varied 0-60%

1000
800
80.0
700
800 -
500 ¢
400
300
200
100
0.0

%% of reporting stress recovery

—.—
[ ree cover density of a video (%)

1 2 3 4 S é 7 8 ° 10 (videos)

Jiang, et al. 2016. Environment and Behavior 48,607-629.




Summary:
Knowledge to Practice

* nearly 40 years of research:
city trees, nearby nature

e critical mass of evidence — now what?

* Integrate greening and health
programming

* Integrate urban forest goals with broader
urban systems needs
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Gulfport, MS
Hurricane
Katrina
survivors




England’s Ancient Oaks
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www.naturewithin.info

Colisge of the Lavironment University of Weshington

_Human Dimensions of
__Urban Forestry and
_Urban Greening

What's Mew

Nature and Consumer Environments
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