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Age, sex &
hereditary factors

The determinants of
health and well-being
in our neighbourhoods




THE HUMAN POPULATION IS HEALTHIER | |
THAN EVER BEFORE Source: Rockefeller Foundation,

The Lancet



LIFE EXPECTANCY POVERTY CHILD MORTALITY

Mean global life expectancy Population of world in
th (years)

TROPICAL FOREST LOSS WATER USE FERTILISER USE

mpared Wate Global fi
(thousand )

BUT TO ACHIEVE THIS WE'VE EXPLOITED THE
PLANET AT AN UNPRECEDENTED RATE

The period of environmental changes induced by human exploitation
of the planet defines a new geological era: the Anthropocene epoch

CARBON DIOXIDE EMISSIONS OCEAN ACIDIFICATION ENERGY USE

Atmosph 1tration Glohal oce cidification (me World primary

Source: Rockefeller Foundation,
The Lancet




Healthy trees...?
Healthy ecosystems...?
Healthy planet...?
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Globally significant wilderness areas “Humans have destroyed
1/10 of Earth’s remaining

Change in the distribution of wilderness areas since the early 1990s wilderness
B Remaining W Loss M Protected areas in the last 25 years
Y’ AR The Taiga  and there may be none left
e S - A AT AR e e e .
S . 3 within a century if trends
. .. ; ..__ o : of : Es;eeratL \ : ‘ > 43 - .\‘ b Continue”
54 ' | 4 - 7 The Guardian, Sep 8, 2016

(Watson et al. 2016)
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Guardian graphic Source: Current Biology




“Toxic air pollution particles found in human brains”
The Guardian, Sep 5, 2016, (Maher et al. 2016)

world a better place for no reason”

Photo: Manuel Velasquez/Getty Images



Human behaviour...

1. Stress

2. Physical inactivity

3. Social isolation

4. Socioeconomic inequalities




B Genetics

B Environmental

® Medical Care

M Health
Behaviours




THE GLOBAL DISEASE SCENARIO
Ten leading causes of burden of disease,

world, 2004 and 2030

2004 As % of As % of 2030
total  Rank Rank total
Disease or injury DALYs DALYs Disease or injury
Lower respiratory infections 6.2 1 1 6.2 Unipolar depressive disorders
Diarrhoeal diseases 48 2 2 5.5 Ischaemic heart disease
Unipolar depressive disorders 43 3 3 49 Road traffic accidents
Ischaemic heart disease 4.1 4 4 43 Cerebrovascular disease
HIV/AIDS 38 5 5 38 COPD
Cerebrovascular disease 31 6 6 32 Lower respiratory infections
Prematurity and low birth weight 29 7 7 29 Hearing loss, adult onset
Birth asphyxia and birth trauma 2.7 8 8 27 Refractive errors
Road traffic accidents 2.7 9 9 25 HIV/AIDS
Neonatal infections and other’ 2.7 10 10 23 Diabetes mellitus
(OPD 20 13 " 19 Neonatal infections and other*
Refractive errors 1.8 14 12 19 Prematurity and low birth weight
Hearing loss, adult onset 18 15 15 19 Birth asphyxia and birth trauma
Diabetes mellitus 13 19 18 16 Diarrhoeal diseases

World Health

Health Statistics and Informatics

Organlzatlon



1
Cities, the primary drivers and

likeliest victims of climate change,
hold the antidote as well.
5y ==

MIKE BLOOMBERG
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PUBLIC HEALTH — URBAN ENVIRONMENT %
ISSUES AND SOLUTIONS

* Non-communicable diseases
» Health inequalities
Autoimmune diseases — e.g. allergies

Lifestyle (physical inactivity, stress, social & environmental isolation)




BIODIVERSITY

Ecosystem Services
e Cooling of cities

e Storm-water runoff
¢ Reduced air pollution l
¢ Providing microbiota

Health and well-being

e

e Performance (e.g., academic,

Natural environment

Contact with nature: Physical aCtiVity occupational)
. Type_(e.g., urban ;.)ark). . « Frequency of contact . Sub.Jectlve well-being (e.g.,
¢ Quality (e.g., species diversity) happiness)

¢ Duration of contact
e Activity affordance (e.g., for
viewing, for walking)

\ﬁ\» Social contacts
N

Effect modifiers 1. Examples: Stress reduction

Distance, weather, societal context
‘Effect modifiers 2. Examples:
Gender, age, SES, context

¢ Amount (e.g., tree canopy near
home)

e Persistent physiological changes
(e.g., high cortisol levels)

¢ Morbidity (e.g., CHD, depression)
¢ Mortality (e.g., CVD, all cause)

® Longevity

\ A A

Adapted from Hartig et al. 2014



Physical inactivity is a big problem
Inactive people have higher healthcare costs  gnGLAND

Cost of additional healthcare

- due to inactivity

inactive

active

Years of life: 20 40 60 80

Source: CDC / National Centre for Chronic Disease Prevention




Both sexes

Prevalence of obesity*, ages 18+, 2014 (age standardized estimate)

® g0

Prevalence (%) o S
[ ]<t00 < -
[ J10.0-199
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B =300

:\ Data not available
: Mot applicable

* Body Mass Index =30 kg/m2

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever
on the part of the World Health Organization conceming the legal status of any counfry, temitory, city or area or of its authorities,
or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines
for which thers may not yet be full agreement.

Data Source: World Health Organization
Map Production: Health Statistics and
Information Systems (HSI)

World Health Organization

Y World Health
L% Organization

@ WHO 2015. All rights reserved.



PHYSICAL ACTIVITY IN RELATION TO URBAN ENVIRONMENTS

Differences in estimated MVPA between participants with low and high values for significant environmental

sorrelates

5% lowest 5% highest
values of values of
environmental environmental
features features

SEV

Net 710 21078

residential

density—1-0

km buffer

Intersection 16 198

density—1-0

km buffer

Public 0 35

transport

density—1-0

km buffer

Numberof 0 6

parks

contained or

intersected

by 0-5 km

huffer

Differences in
weekly
minutes of
MVPA
between
lowest 5%
and highest
5% values of
environmental
correlate
(95% CI)

29 (12-46)
19% of PAG

31 (5-60) 21%
of PAG

32 (17-52)
21% of PAG

21 (5-37) 14%
of PAG

Lowest
average
study-city
value for
environmental
features

1658-0

2-2

0-6

Highest
average
study-city
value for
environmental
features

57 322-0

2270

74

Sallis et al. 2016. The Lancet.
387(10034):2207-2217

14 cities, n=6822 adults

Residential density (19%)

Intersection density (21%)

Transit density (21%)

Number of parks (14% difference
in PAG)




1,0

STRESS REDUCTION
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CONDITION

Annerstedt et al. 2013. Physiology and Behavior 118:240-50;
“Your Brain on Nature”, National Geographic, 2016




Cortisol - a biomarker for stress

Figure 2. (a) Differences in mean cortisol slope in women living in high versus low green
space areas. (b) Differences in mean cortisol slope in men living 1n high versus low green
space areas.
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£ 25 Bratman et al. 2015. Nature
g . experience reduces rumination and
e subgenual prefrontal cortex
2 activation.
50 PNAS. 112(28):8567-8572
Nature Urban
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Fig. 1. The impact of nature experience on self-reported rumination and bicod perfusion to the sgPFC. (4) Change in self reported rumination (postwalk
minus prewalk) for participants randomly sssigned to take a 90-min walk either in & natural setting or in an urban setting, (8) A time-by-environment in-
teraction in blood perfusion was evident in the sgPFC. F map of significart interactions at a threshold of P < 0.05, PWE corected for multiple comparisons.
(€} Change in blood perfusion (postwalk minus prewalk) for participants random ly assigned to take a 90-min walk either in a natural setting or in an urban
setting. Error bars represent SE within subjeds: *# = 005, ***P = 0.0D1,



GREEN SPACES AND SOCIAL ISOLATION

Social isolation: Same risk factor level as smoking (WHO, 2016)

/ Neighbourhood

outside

Social
interaction

Perceived
social
cohesion

=

~

Mental
health

/

Elands et al. In press
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GREEN SPACE CHARACTERISTICS FACILITATING
SOCIAL INTERACTION

i

Factor Examples

Availability Proximity, size

Urban parks (varying from neighbourhood parks to city parks)

Type

Community gardens

Qu ality Design: good physical access, aesthetics, safety

Plants: presence of trees and grass, variety of plant species (both native
and exotic)

Choreography of spaces: multi-functionality and multi-user groups

Management: well-managed and room for self-organisation

23



Hea|th ineq Ualities Mitchell & Popham (2008), The Lancet, 372(9650):1655-1660
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Biodiversity

Health “is a state of complete physical, mental
and social well-being and not merely the
absence of diseasze or imfirmity.”

Biological diversity
|biodiversity) is “the variability
amaong living organisms from all
sopurces including, interalia,
terrestrial, marine and other
aquatic ecosystems and the
ecological complexes of which ﬁ
they are part; this includes

diversity within species, between Water
species and of ecosystems." quality
Biodiversity underpins
ecosystem functioning
and the provision of goods
and services that are
essential to human health
and well being.

Biomedical

pharmacutical
discovery

The links between

biodiversity and health are
manifested at various spatial and
temporal scales. Biodiversity and
human health, and the respective
policies and activities, are
interlinked in various ways.

biodiversity
L B "

van den Bosch et al. Healthy Planet Healthy People.
region. UNEP, Nairobi, Kenya

Direct drivers of biodiversity loss

include land-use change, habitat loss,
over-exploiation, pellution, invasive
species and climate change. Many of these
drivers affect human health directly and
through their impacts on biodiversity.

Women and men have
different roles in the
conservation and use of
bicdiversity and varying
health impacts.

Human population health
is determined, to a large
extent, by social, economic
and environmental factors.

The social and natural
SCIEnNCes are important
contributors to biodiversity
and health research and
policy. Integrative approaches
such as the Ecosystem
Approach, Ecohealth and One
Health unite different fields
and require the development
of mutual understanding and

cooperation across disciplines.

P/UNECE 2016. GEO-6 Assessment for the pan-European




BIODIVERSITY

Mother, siblings,
other people

house dust

Rook, G. 2013. Regulation of the immune system by biodiversity from the natural environment:

Gut-brain axis Matural environment
Organ development
immunecregulation Spores ﬁ
i —t
| metabolism | organisms
T . genetransfer :
Microbiotas "
Gut
Lung Soll
i faeces
Skin
arganisms

Genitourinary

L

spores

An ecosystem service essential to health. PNAS, 110(46):18360-67
Pakarainen et al. 2008. Environmental Microbiology. 10(12):3317-3325




TREE

Transpiration
cooling
[ itid

. Irradiance reflected L. i Bkl i F !
B & evaporation
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BYOC = Biological volgtile organic compounds

- Energy saving benefits from .

i,

runoff reduction and

water quality

WALID = Waober Sensitive Urban Design

Increased urban forest canopy can:
Cl I Y *reduce the urban heat island

= reduce urban particulate pollution
= reduce runoff and increase infiltration

REGULATING
ECOSYSTEM SERVICES

Brack, 2002; Escobedo et al., 2011;
Escobedo and Nowak, 2009;
Livesley et al., 2014, 2015, 2016;
McPherson et al., 2011;

Norton et al. 2015;

Sugawara et al. 2016;
Scharenbroch et al. 2016;

Denman et al. 2016




URBAN FORESTS AND ECOSYSTEM SERVICES

» Cooling of cities (decrease heat stress and related morbidity and
mortality)

Exhausted worker in ngai, 2015, photo: Kamran Jebreili.
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LATE AFTERNOON TEMPERATURE

I

85~

The Urban Heat Island (UHI)

http://www.cleanairpartnership.org/files/urbanheatisland.jpg
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All buildings covered with vegetation (roofs and walls): average air temperature would decrease

by 9.1°C in Riyadh (Alexandri & Jones, 2008)
™




Natural environment

e Type (e.g., urban park)

e Quality (e.g., species
diversity)

e Amount (e.g., tree canopy
near home)

.Slze’ Shape. : Design/aesthetics
Species composition, T
biodiversity aintenance

Tree coverage Amenities

Access/ownership
Functional uses

Vegetation coverage
Type (park, garden)

Characteristics and functions influencing the
nature, duration, and frequency of exposure to /

interaction with greenspace

Sociobehavioral Functions

Pollen concentration
Noise reduction
Heat reduction

Natural hazard buffers

Opportunities for
Pollution reduction contemplation




Bueand | wp | Ownership | == [Health

Green
Spaces Effects

» Distinction public vs. private (hinterland, region, city,
neighbourhood)
» Communal/collective/ private vs. shared |
S e |

Nine key variables
(Roderick Lawrence & Joris
Zufferey)

woo ngaaulafesiolsaniadoidydny o

Slide courtesy of PHENOTYPE, www.phenotype.eu


http://www.phenotype.eu/

Blue and
Green

=) | Size/ Shape

Spaces

Classification of parks by size and shape

Health
Effects

(a) (b} {c)
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http://www.phenotype.eu/

Blue and | g Biological =) | Health

Green o
Spaces Characteristics Effects

* Land cover, biodiversity, presence of water, vegetation structure and
type

Slide courtesy of PHENOTYPE, www.phenotype.eu



http://www.phenotype.eu/

Blue and - Localisation mm) | Health

Green Effects
Spaces

» Distance to blue and green spaces, accessibility, connection with
other blue and green spaces
SH % v ¥ - |

i

©LeTemps O©Ar-ter

Slide courtesy of PHENOTYPE, www.phenotype.eu



http://www.phenotype.eu/

Blue and - Management P Health

Green Effects

Spaces

* Maintenance (cleanliness, horticultural and landscape
management), sense of security, time of opening/closing, entrance
fees, codes of conduct (rules)

©20min.ch

Slide courtesy of PHENOTYPE, www.phenotype.eu



http://www.phenotype.eu/

Lam, 2016. Climate Change and

------- Urban Forest Benefits *-*-*-* Health Promoting Factors =«-:oremmemmemeees Innovation Bureau, Health Canada

The ecological and social benefits of urban forests can help reduce health risks and enhance health promotion.

---------- Health Outcomes

Biological Ecological Factors

Diversity Food and nutrition security
Exposure to biodiversity (e.g. other P?S|t|ve health outcomes associated
animals, microorganisms) with urban forests:

Food Air Pollutant o
Ecosystem resilience

Production Removal Reduced risks of cardiovascular

diseases, cancer, diabetes,

Social and Environmental Factors respiratory diseases
Increased social activities Lower prevalence of allergies and
Stormwater Natural Enhanced social cohesion asthma
Management Cooling Improved air quality

Decreased rates of general

Improved thermal comfort mortality and premature deaths

Reduced heat-health risks

Reduced flood risks Improved birth outcomes,
e IEeracaan Reduced risks of skin cancer especially birth weights
Protection Opportunities Reduced symptoms of anxiety

disorders, depression and attention
Individual Factors defict disorders
Increased physical activity
Reduced stress
Cognitive restoration
Increased perceived health
Reduced aggression

Enhanced immune function

Psychological Attractive
Benefits Spaces

Climate Change can impact both urban forests and human health. Impacts on urban forests can affect the provision of health benefits by urban
forests which may lead to further detrimental impacts on health.




“NO TIME TO LOSE — GREEN THE CITIES NOW”

. Obstacles:

e cognitive bias,

e poor translation of science in to policy,

« academic traditions

* inadequate standards for evidence-based decisions

“We conclude that the probability of net-benefits [...] by natural spaces is very high and
that increased efforts are required to translate this knowledge into policy and practice,
especially in developing parts of the world.”

van den Bosch & Nieuwenhuijsen, 2016. Environment International. Under review.




THE BIGGER PICTURE UB

0

€

“The assessment of risks to human health from [...] disruptions [...] of the Earth system is
necessarily of a qualitative or modelled semi-quantitative kind.

If that frustrates [...] the conventional needs of policy-makers it is because we carry a
simplified, inadequate, model of ‘science’ in our heads.

That mental model is the legacy of over three centuries of primarily
experimental and reductionist research [...].

The ghosts of Francis Bacon, René Descartes, Robert Hooke,
and Isaac Newton still pervade our
laboratories and journal editorial offices.”

Tony McMichael, 2015




THANK YOU FOR YOUR ATTENTION!

matilda.vandenbosch@ubc.ca

World Health
Organization

UNIVERSITY
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