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This talk

* The Anthropocene epoch

 Urbanization and health to illustrate the value of eco—
soclal understandings In health promotion

 Human ecology and systems thinking as methods for
promoting health

* The Rockefeller Foundation—Lancet Commission on
planetary health

* Implications for health research and capacity building
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The Anthropocene epoch

Humankind is entering a new epoch, according toan
influential group of geologists, ecologists and climate
experts. The Holocene epoch, which began roughly
11,500 years ago, could be coming to an end due to
humanity’s devastating imprint on the planet.
Anthropocene Scientists suggest we could be entering the
epoch . P* . Anthropocene epoch.
The Dutch Nobel laureate . Az ¥ 2
Paul Crutzen popularised
this term in 2000 when he
argued that the current
geological epoch should be
renamed to reflect
the impact of
humans.

An epoch for humankind?
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........ _ (About 66m to 23m years
' ago) - Cenozoic Era
ad | Mammals evolved from
i relatively small, simple
formsinto alarge group
of diverse animals.

Holocene N b
epoch S
Covers about the e
last 11,700
years

Dinosaurs

Jurassicperiod

UNITED NATIONS
UNIVERSITY

(About 201m to 145m
years ago) - Mesozoic Era
The middle part of the

Mesozoic Era is dubbed the
Age of Reptiles, when large

herbivorous dinosaurs
thrived.

Early fish

e

Devonian
period

(About 419m to 359m

years ago) - Paleozoic Era
Named after Devon, where

rocks from this period
were first studied, fish
reached substantial
diversity.

(About 299m to 252m years

PALEOZOIC

ago) - Paleozoic Era

A mass extinction wiped out
96 per cent of all species. All
life today is descended from

the remaining
4 per cent.

L
Cambrian
period

(About 541m to 485m
years ago) - Paleozoic Era

The rapid diversification of

life forms produced the
first representatives of
all modern animal
phyla..
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Global epidemics of NCDs

fJENtargetstop KI

(Nature, 2011)

lers

International summit considers how to stem thense in non-communicablediseases.

B DELLAN BUTLER

hen heads of state and health
Wminiﬂaﬂgﬂha in MNew York nesdt
week for the firg United Nations
(UM} high-lewd summit on non-communicable
disease (NCD), they will be presented with
some jaw-dropping gaigics According to
LIN reportsreleased beforethemeating, NCDs
auch ascardiovascular disssseand cancer Killed
36 million peopl ein 2008, acoounting for 63%e0f
d| degths Although NCDsaeoften migtiakenly
thought of asdiseases of affluence morethan
BOF%of theNCD deathsoccurred in low- and
middle-incomecountries(see 'Total deahs).
By 2030, saysthe UN, theglobd annua toll of
MNCD will riseto 52 million desths
Total desih statistics also suggest tha apart
from in thepoores countriesin Africa, NCDs
kill many morepeoplethan communicable
diseasessuch asAIDS malaria, tuberculosis

or meningitis Thishasled agrowing number
o handt b ceea Aaner et e Aernoeed Aleklal aetimn
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MNan-communicable disesss (NCD) surpassed communicable diseass as the gr estast cause of all destha in

2004, in all imcome groups except low-incoma countries. Middle-incomea countries have mede pr ogress against
communiceble disease in recent yeers, but & population bulge of young people, as well &5 incr easing longevity,
megn thal more paople have been expossd to NCO.

Cause of deaths: Communicable disesse . MNon-communicable disease . Imjuries

Togl deaths, 2008 [millkns)

Communiceble Mon Imjuries Upper Lovver Low
communicable middla middle irFcoima
incame Incame

SO Wi
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billions, UN estimates
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2006 AAS Fenner Conference on the Environment
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Historical view of urban health penalties

(developed country perspective)

Health risk/impact Greeﬂ hOUSG gaS \\ \Q\®
Urban air pollution emissions 2 A
. climate change &
Infectious cy
diseases éé\ s
Road N
trauma .
ObeS|ty )
| | > Time
1800 1900 2000
Industrialisation Modernisation Globalisation Future

McMichael 2007




Transport systems and health

Urban planning:

/Respiratory disease

values,
preferences, | | Asthma
theories — Air pollution Cardiovascular disease
- E q - etal /infant brain debt
NETgy needs — GHG emissions —— Global climate change = =)
' — Transport Modes — Noise . Stress (hypertension)
Transport - public/private Sleep disturbance
system —1 - convenience —— Easy personal N Impaired child learning
(inherited/ev - costs mobility .
olved/ _Associated | Road safety > Physical \Iévnecll?)?t’hins
planned) infrastructure Urban/suburban agttlt\g%s (Wellbging);
! Influences on gréen landscape; local P Social contact
History  space (heat island — ‘walkability” 2 Social contact patterns;
effect; visual calming; Impacts on " reliance on
biodiversity) neighbourhood/co / supermarkets (food
mmunity choices); etc.



Economy
and work

Transport and
urban form

Housing and
builldings

Water and
sanitation

Mature and
landscape

Media and
communication

Culture and
spirituality

Alr, water, noise, infection,
dllergens, chemical
exposures, local climate

Food security

Physical activity

Safety

Family relationsnips

Social capital




The Lancet

“Climate change is the biggest
global health threat of the
215t Century”

May, 2009
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Pathways between climate change and human health
(McMichael 2009)

Direct
. Impact
e.g. heatwaves,
floods, fires, storms:
water shortage

Changes to physical

systems/processes
Climate | | Flow-on effects,
e.g. urban air pollution (ozone via social. Health
cha nge o formation; asroallergens) Et::ﬂn{:miﬂ-_. — iITIpElEtS
demographic
@ Biological changes: disruptions
Indirect processes, timing
—» (5YSiem- = - - .
. .g. mosquito density, range;
[‘I‘IEE:IIH’[E-{:I] temp, soll moisture - crop
impacts yields
Changes to ecosystem

structure and function

e.g. fishenes; constraints on
microbes; nutnent cycles;

forest productivity
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Good news story — ‘co-benefits’

Health co-benefits from action on climate change

Lancet series on health and climate change:
http://www.thelancet.com/series/health-and-climate-change

— Energy generation
— Mobility

— Food choices

— Housing
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Boyden’s biosensitivity triangle

Health of
/ people
—

Human
activities
—
3 Health of
planet
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Universal health needs of the human species

Bio—physical Psycho—-social

Clean air An emotional support network

Clean water The experience of conviviality

A natural diet Opportunities for co-operation
Absence of harmful levels of radiation A natural level of sensory stimulation
Minimal contact with pathogens An interesting environment

Protection from extremes of climate An aesthetically pleasing environment
A natural amount of physical activity Opportunities for creative behaviour
Sleep Opportunities for learning

Opportunities for recreation
Opportunities for spontaneity

Variety in daily experience

Absence of alienation and deprivation
A sense of belonging, purpose and love
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Systems thinking

* Dynamic Interactions
* Feedback

* Policy resistance

* Leverage points

* Unintended consequences
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Examples of ‘system’ problems

Unintended consequences

200 years ago, health problems in industrialising cities In
England led to the ‘garden cities’ movement. In the 215
century, we face new health problems from urban sprawl

Feedback

Climate change Is increasing the intensity of heat waves which
s leading to increased demand for air conditioning, thereby
Increasing energy use and greenhouse gas emissions from
climate control In homes and workplaces
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Collaborative conceptual modelling

(Newell and Proust)

What is
the challenge? I
1
Can we have 6 & > What is
new eyes? N ' the story?
. \
\
\ \
\ \

Where are the 5 \ \ Can | see
leverage points? :" 3 how you think?
4
What drives

T system
behaviour?
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Relationships between urban transport, land use and
health and Wellbelng

-------------------------------
o= =
-----------
_______

" =

i/-— i Mix of Climate

Transport fuels change
policy —
Infrastructure
': Emissions e
4 \ / Health and
Land use » Distances wellbeing

policy [ — -
Travel
Travel-related
4 / - injury /
Promotion [~ L Attitudes \ :
Incentives Values Physical
Subsidies | . ... Preferences («--...... .. activity
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Health and Wellbeing Iin the Changing Urban Environment using
Systems Approaches

http://www.icsu.org/what-we-do/interdisciplinary-bodies/health-and-wellbeing-in-the-changing-urban-environment
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International programme office
Xiamen, China
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Safeguarding human health in '.
the Anthropocene epoch: report of The Rockefeller
Foundation-Lancet Commission on planetary health ) k_{
f'\ 3 e ) 4

http://www.thelancet.com/commissions/plz
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Qe QN “Put simply, planetary health is the health of human A
' A civilisation and the state of the natural systems on

which it depends.”
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A Commission by The Lancet " Image: Globaia
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Safeguarding human health in the Anthropocene epoch:
report of The Rockefeller Foundation—Lancet Commission on
. planetary health @

Commissioners: Prof Chris Beyrer Dr Sania Nishtar
Dr Fred Boltz Dr Steve Osofsky
Prof Tony Capon Prof Subhrendu Pattanayak
Dr Alex Ezeh Dr Montira Pongsiri
Prof Gong Peng Dr Agnes Soucat
Prof Sir Andy Haines (Chair) Dr Jeanette Vega
Dr Richard Horton Dr Derek Yach
Dr Sam Myers Dr Sarah Whitmee

(Commission Researcher)

Building on previous work e.g. Brundtland Commission, IPCC, MA, CBD/WHO, Tony McMichael
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THE HUMAN POPULATION IS HEALTHIER

THAN EVER BEFORE

UIFE EXPECTANCY
Mean giobal | o ex s

b

POVERTY

" Cvnaee
rth (years)

CHILD MORTALITY
Population of world in
pOVErTy (96)

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

CARBON DIOXIDE EMISSIONS OCEAN ACIDIFICATION

ENERGY USE

TROPICAL FOREST LOSS

WATER USE
Lol 1O0eSt 10SS compared

FERTILISER USE
Waler use Joahal f

o -
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What Is planetary health?

Put simply, planetary health is the health of
human civilisation and the state of the natural
systems on which 1t depends.
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Enwironmental changes
and ecosystem impairment

Climate cha 10

SAratosphend Gaone

ket o

Forest clearance ard land
COver ¢ han o

Larsd degraclation and
ks rtificati

Wietlands loss arsd darmace

Biodiversity loss

Freshraater denletion and
corEaminabean

Lirbia nisat b and its effects

Dhasmde 1o OO asral reade
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Links with health

—

Examples of health effects

Direct health effects

Floods, hearwases water shomage, landshdes,
gxposure 1o ultravioket radiation, exposure
ta pollutants

Ecosysterm-mediated health effects
Altered infectious disease sk, reduced food yields

|_|_||'|::||]|T|._Ir_rI|:I|_'J|1_ SELINRING I |:|.|.';|.:||-I5l|:||:!-|'| of natural
medings, mental health {persenal, community),
effects of arsthetic or cultwal impaverishment

Inlirect, deferred, and displaced health effects

Diverse health corseguences of Innglihopd boss,

popuation displacement {including slum dwelling)),

conflict, inappropriate adaptation and mitigaticn
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Effects of multiple environmental changes on food availability and quality

 Climate change
. Tempera‘ture/extreme

g J
B 'O'.u‘ f\

8 VL 5,« ¢ AL ) \t
VO o . ; )

“ N,
-

ecosystem functlon)
* Loss of pollipators
* QOverfishing/Ocean
acidification
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Estimates of air pollution deaths

(WHO 2014, Lim et al LANCET 2012 ;380)

+ Ambient partlculates '. >3
‘mdeathsp.a.. : )z 4,

Household from SOlld fuels

“>4mdeathspa. & 4 [

More than 7 m|II|on |n tot;j""
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Emerging diseases

‘ Schmallenburg virus infection (2011)
' Diptheria (1990-1996)

i;h\; I E. coli O104:H4, l',;fé

. \ infection (2011)

— e epatitis (2012)

~ Vancomycin-resistant
8, aureus infection 4

(1996) k

Enteroviqus 71
e~ . infection (1999)

R N N
Enterovirus 71+ : ;;. %’
infection (1969)

.
¥

'Y

'H"'l‘.(,

i & -‘°,;H Y

,1.:.;:\'0!' (ITMNMIN ~ .
1 -‘ l LG - resistant

t S 2
U M =4 P

S, 1 S e (20006] B,
IN VioHaensa (201 1) B holera (2012) - . e IR 10
5 5 Dl A% Lol T -* By RS e > " F dodedtion (3R00)

'.‘D’ N . N
W '.‘ Q: *)

| B\ A ' N
: Cholera (1991, 2012) | M T ' Rocn s
(o 3. e oehiagle tubeculosis {2011) i
g v Depgue leW*QI00Y < AR \ / Cimia | Aria; )f"
| il iy L A PR 1970, AR LT
‘ il LS A o } -2 . J Sl ) L)
High risk . 7 = Ef (1 g . \\‘ 12003) :
| Moderate risk 3 | . ‘. | OO T f fever (2004)
\ '& - g - g‘; "1 . f»g ..’.'.‘.‘f 1
- B WS -

V4 sith Alliance

Nature Reviews | Microbiology
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Disasters and displacement — the example of Pakistan

Pakistan: Population by Decade
1951-2011

Population (Millions)

2011

Figure 1

By RN Zioe o
Maximum temperature map of Pakistan (°C)
Il 23-33
33-36
36-38
38-40
| 40-42
B 42-45

Karachi G’g‘x
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Meeting the challenges
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Developing sustainable and healthy cities

. Active travel /publlc transport

- Reduced flne partlculate alr

Green spaces -rblidf ersity,
¢ . reduced heat island and
< ?é?%mental health beneflts

Vatersh ec Conservatlon
Access to healt’hy food

Increased reS|I|ence to
floods,storms and droughts

Image: Globaia
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Multiple approaches for meeting increased food requirements

Sustainable intensification

Efficient use of water and
fertilizer

Sustainable aquaculture

Support for sub3|stence
farmers

New sources of nutrition +

diversification
Biofortification

Change of dlets. and
redirect Ianduse back to
food. |

Reduced food waste
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Area Production  Yield
2007 data  (x10°hectares) (x10°tons) (tonnes per hectare)

Rice 156 660 4 2
Wheat 214 606

%/—J%/—J

Past production
Year

Tester and Langridge (2010)

Future needs




3" ROCKEFELLER
z2:: FOUNDATION

THE LANCET

COMMISSION ON PLANETA

RY H

A

Reducing food waste

Llh

Nearly 30% of the world’s total
agrlcultural land: |s used to produce
~ food that | IS never ‘eaten.

“Various strategles needed e.g. -

.....

e | Reducmg aﬂatoxm through aflasafe

http.//www.||ta.org/2009-press-releases/-/asset_‘publlsher/hBSz/content/malze-
farmers-enjoy-better-grajns-with-aﬂasafe;

UN World Food Programme’s ‘Training
Manual for Improving Grain Postharvest
Handling and Storage’
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Wild (capture) fisheries
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How Forest Conservation Reduces Disease risks —
examples from the Brazilian Amazon

Malaria transmission

~ (-) fewer vector breeding sites. -

(-) larger vector predator populations and glzeater diversity
of mammalian speC|es (promoting dllutlon effects)

) mlcrgcllmate inhibits anopheline mosqmtees

"r o | u;-*“.f‘-.'-%',; ﬁ:; )
Acute Resplratory Infections (ARI) g&
." ( ) forests may filter air partlculates L
L9y (- ) fewer flr i

! .,,4

N ( ) forest may reduee floodlng and fllter pathogens from

surface water. * w«@
.' e _:'.a L, |
Bauch, Birkenbach, Pattanayak and Sills PNAS 2014
‘ L4
' -
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Raw materials

Recycling

Residual
waste

Collection

Circular economy

Design

Circular economy

Consumption use, reuse, and repair
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Increasing access to modern family planning

= ==

Around 225 millon Meeting the
women who wantto FAMILY - needs fcr R

avoid pregnancy are PLANNING modern
not using effective Contraceptloh In

contraception. ,Iow-lncome
.;czo untries wou Id
~ ~cost only an

~ 7 additional'$5.3

*  billion per year

Access to famlly
plannln‘"%could cut
m ate rn al d e at h S by .\ ‘
around 30%

Source: UN Millennium Development Goals Report 2012
Image: Globaia
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% the drivers of envwonmehtal change by promotlng
. sustainable and eqwtable patterns of consumptmh

THE LANCET COMMISSION ON PLANETARY HEALTH
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Solutions lie within reach and require a redefinition of
prosperity to focus on quality of life and improved

‘health for all together with respect {0] the integrity of

natural sys el o o e i
3 : - “:}_' e~ _';'. ; ] A ' .' ke 3

This ende vour will neceSS|tate that so"?-f_;|?e-t|es a‘;wress

 reducing population growth, and harnessmg the power

of technology for change




Implications for health research and capacity building

o Stronger focus on ecological determinants of health:
‘eco-social approach’ to health

o Health and wellbeing of future generations:
Intergenerational health equity

o Interdisciplinary and integrative research:
human ecology and systems thinking
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