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2 Objectives 
Increase awareness of the gravity of 
current trends and their non-sustainability 
 → perspectives and facts vs. beliefs 
 → grief and adaptation  
Identify mechanisms by which the status 
quo is entrenched ( disparities) 
   → public vs. vested interests 
Consider frameworks and options for 
arresting current trends 
  → conceptual approaches  
  → methods and metrics 
Some hopeful signs … 



3 From where does wisdom derive? 

From  
 Data to  
 Information to  
 Knowledge to 
 Wisdom 



4 Some real wisdom … 



5 Hawking’s six lessons 

Learn the lessons of history 
Genius need not be associated with precocity 
Knowledge is best put to use when shared 
Study what fuels your passion 
Never lose your voice 
We will never have all the answers 



6 Epidemiology 
   The study of the distribution and 

determinants of disease in populations 
and its application to the control of health 
problems 
 

Our focus is on preventing harms to 
populations 



7 Epidemiology 
    

  Our job is to inform policy with a 
 view to reducing harms by 
 preventing disease and premature 
 mortality at the community level 
 
  How can we more effectively deliver 
 on this obligation under global 
 ecological change, including climate      
 change? 



8 8 Can we prevent large-scale effects? 

 Primordial prevention 
 Primary prevention 
 Secondary prevention 

 Tertiary prevention 



9 Identify levels at which we operate 

 Micro lens –  e.g., physician-patient 
 On the ground … (advocate for patients; reactive; “Can’t 
see the wood for the trees”) 

 Meso lens –  e.g., community 
  From an elevation of about 100 meters    
 (advocate for communities; more reactive than proactive; “Somewhat 
removed and can see the forest close-up) 

 Macro lens –  e.g., country/world 
  From an elevation of about 10,000 meters 
 (advocate for global health and well-being; proactive; observes from 
more distance and thus can see the whole rather than only the parts”) 

 



10 Courtesy of NASA…Planet Earth 



11 
Contemporary global-scale issues  
with major human health implications 

Global geo-climatic system changes (e.g., global warming,  
sea level rise, ocean acidification); CO2 levels continue to 
rise  
Population growth with rapid urbanization and the  
development of mega-cities; Mass forced and  
voluntary migrations 
Expansion of consumption-intensive lifestyles  
(e.g., into China and India, each with 1B + populations) 
Increasing global and within-country disparities 
Fresh water declines everywhere 
Resurgence of old diseases and emergence of new  
(e.g., malaria and tuberculosis, HIV/AIDS, SARS)  
Species extinctions 
The growth-bound paradigm is entrenched 
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Why should epidemiologists 
and public health researchers 
and practitioners be 
concerned with matters of a 
global nature? 



13 Traditional Public Health Domain 

 Sanitation 
 Water Quality 
 Food Safety 
 Air Quality 

----------------------------- 
 Vaccination programs 



14 New Concerns of Public Health 
As we tamper with the very fabric of life 
through expansion of the human enterprise, 
Nature’s Services are changed; these 
services we take for granted and assume 
free-of-charge in their support of life  
 
The effect is a net negative, with global 
impacts such as climate change, declines in 
air, water and soil quality, as well as food 
security issues 



15 
EVIDENCE: Profound Declines in Ecological Integrity 
Demonstrated by ALL Markers of Biodiversity 

? 
? ? 

% bio-
diversity 
/ GEI 

time 
1982 2007 

The past 25 years have seen an ~50% reduction in biodiversity as 
measured by INDEPENDENTLY-DERIVED indicators 

INDEX OF BIOTIC INTEGRITY: James Karr, University of Washington, 
from his study of streams 

MEASURE OF MEAN FUNCTIONAL INTEGRITY: Orie Loucks, University 
of Miami, from his study of soils and forests 

WWF: 16 markers 

ECOLOGICAL FOOTPRINT: William Rees 

? 

2012 
Mayan Calendar 
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17 QUESTIONS THAT EMERGE 

For how long can human health be 
sustained 

while continuing to draw down ecological 
capital? 

while declines in ecological integrity 
accelerate? 

Only One World  >>  Planet Earth 

 



18 18 

 



19 Five Stages of Grief  - personal  
Elizabeth Kübler-Ross, 1969, “On Death and Dying” 

 
 Denial: It can't be happening!  

Anger: Why me? It's not fair!  
Bargaining: Just let me live to see my  
 children graduate!  
Depression: I'm so sad, why bother   
 with anything? 
Acceptance: It's going to be OK!  

------------------------------------------ 
Laying blame: it’s someone else’s fault 

http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Depression_%28mood%29
http://en.wikipedia.org/wiki/Depression_%28mood%29
http://en.wikipedia.org/wiki/Acceptance
http://en.wikipedia.org/wiki/Acceptance
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But, systemically,  
 and, hence, institutionally … 
 

... what are some of the causes  
of these trends?  

 
 



21  
Be aware of forces at play 
that influence both science 
and policy.  
 
… Great vigilance and 
personal integrity are 
required to change course 



22  Influences and pressures 

From funding sources to peer review 
From the questions we ask through 
access to data 
From study design to data analysis and 
interpretation 
From dissemination to job security   



23 Manufacturing Doubt 

D. Michaels, Doubt is their Product, 2008 
(Oxford University Press) 

D. Davis. The Secret History of the War on 
Cancer, 2007 (Basic Books) 

By increasing uncertainty, the policy-
maker’s ability to implement health 
policy is made all the more difficult …  
 
→subversion and ambushing of science 



24 24 The ‘Four D’s’ - Institutional 
Applied to scientists studying that which does not 

support the status quo: 

 Deny 
 Delay 
 Divide 
 Discredit 

[ Dismiss ] [ Death – Meryl Streep  
 in the movie Silkwood] 
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“Industry’s offensive against the 
regulation of health and safety 
hazards uses academics to 
downplay or deny the 
seriousness of the hazards...” 

Clayson and Halpern 

J. of Public Health Policy 

September, 1983 
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27 Judge Miles W. Lord, 1982 

 On “Corporate Ethics and 
Environmental Pollution”: 
 

“Corporations create 80% of our 
GNP. They, of all entities working, 
have the most potential for good or 
evil in our society.” 
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Focusing on 
DISPARITIES 

  Among others, these raise 
 profound questions of 
  JUSTICE, FAIRNESS 
 EQUITY 



30 30 30 Comparing average consumption 
 

Ecological Footprint (EF) (ha/person) 
                 1991     2003  

USA   = 5.1  /  = 9.5 
Canada = 4.3  /  = 6.5 
India  = 0.4  /  = 0.8 
World  = 1.8  /  = 2.2 
 
Footprints are rising with rising energy and material consumption, even 
in the richest and most efficient countries, and fastest in the fastest 
growing countries, like China and India. The 2006 Living Planet Report 
shows the rising global EF since 1960, recognizing that the earlier years 
have wider margins of error.  

Sources:  Wackernagel & Rees. Our Ecological Footprint  1996; 
and the 2006 Living Planet Report 



31 31 Ethics & Justice Dimensions of Climate Change  
November 6, 2007 (Courtesy J. Patz) -- Cartograms 
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33 There are none so blind as those that will not see 



34 
The Spirit Level: why great equality makes 
societies stronger 
Richard Wilkinson and Kate Pickett (2010)  

http://www.equalitytrust.org.uk/resources/short-film 
 
Why Equality?  The Evidence  

Physical Health  
Mental Health 
Drug Abuse 
Education 
Imprisonment 
Obesity 
Social Mobility 
Trust and Community Life 
Violence 
Teenage Births  
Child Well-being  
Equality Not Growth  
Rich and Poor Countries  
Equality and Global Warming 

http://www.equalitytrust.org.uk/resources/short-film
http://www.equalitytrust.org.uk/why/evidence
http://www.equalitytrust.org.uk/why/evidence/physical-health
http://www.equalitytrust.org.uk/why/evidence/physical-health
http://www.equalitytrust.org.uk/why/evidence/mental-health
http://www.equalitytrust.org.uk/why/evidence/mental-health
http://www.equalitytrust.org.uk/why/evidence/drug-abuse
http://www.equalitytrust.org.uk/why/evidence/drug-abuse
http://www.equalitytrust.org.uk/why/evidence/education
http://www.equalitytrust.org.uk/why/evidence/education
http://www.equalitytrust.org.uk/why/evidence/imprisonment
http://www.equalitytrust.org.uk/why/evidence/imprisonment
http://www.equalitytrust.org.uk/why/evidence/obesity
http://www.equalitytrust.org.uk/why/evidence/obesity
http://www.equalitytrust.org.uk/why/evidence/social-mobility
http://www.equalitytrust.org.uk/why/evidence/social-mobility
http://www.equalitytrust.org.uk/why/evidence/trust-and-community-life
http://www.equalitytrust.org.uk/why/evidence/trust-and-community-life
http://www.equalitytrust.org.uk/why/evidence/violence
http://www.equalitytrust.org.uk/why/evidence/violence
http://www.equalitytrust.org.uk/why/evidence/teenage-births
http://www.equalitytrust.org.uk/why/evidence/teenage-births
http://www.equalitytrust.org.uk/why/evidence/child-well-being
http://www.equalitytrust.org.uk/why/evidence/child-well-being
http://www.equalitytrust.org.uk/why/equality-not-growth
http://www.equalitytrust.org.uk/why/equality-not-growth
http://www.equalitytrust.org.uk/why/evidence/rich-and-poor-countries
http://www.equalitytrust.org.uk/why/evidence/rich-and-poor-countries
http://www.equalitytrust.org.uk/why/equality-and-global-warming
http://www.equalitytrust.org.uk/why/equality-and-global-warming


35 GINI COEFFICIENT 
Is a measure of statistical dispersion most 
prominently used as a measure of inequality of 
income distribution or inequality of wealth 
distribution.  It is defined as a ratio with values 
between 0 and 1.  
A low Gini coefficient indicates more equal 
income or wealth distribution, while a high 
Gini coefficient indicates more unequal 
distribution. 0 corresponds to perfect equality 
(everyone having exactly the same income), and 
1 corresponds to perfect inequality (where one 
person has all the income, while everyone else 
has zero income).  

http://en.wikipedia.org/wiki/Statistical_dispersion
http://en.wikipedia.org/wiki/Income_inequality_metrics
http://en.wikipedia.org/wiki/Income_inequality_metrics
http://en.wikipedia.org/wiki/Wealth_condensation
http://en.wikipedia.org/wiki/Wealth_condensation
http://en.wikipedia.org/wiki/Ratio


36       GINI COEFFICIENTS GLOBALLY 



37 Selected countries GINI % 
Japan           24.9   United Kingdom 36.0 
Sweden         25.0  Iran                      43.0 
Germany      28.3           United States       46.6 
France          32.7   Argentina            52.2 
Pakistan       33.0   Mexico                 54.6 
Canada         33.1   South Africa        57.8 
Switzerland  33.1  Namibia               70.7 
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Narrowing the gap 
 
 --- what gap? 



39 Millennium Development Goals (UN, 2000) 

1.  Eradicate extreme poverty and hunger 
2.  Achieve universal primary education 
3.  Promote gender equality and empower 

 women 
4.  Reduce child mortality 
5.  Improve maternal health 
6.  Combat HIV and AIDS, malaria and other   

 diseases 
7.  Ensure environmental sustainability 
8.  Develop a global partnership for  development 



40 

40 

To start, we first must recognize 
The non-sustainability of a world that operates 
currently with a 10:90 split / gap (where 90% of 
research funding goes to diseases affecting 10% of the 
global population) 
 
The existence of the Millennium Development 
Goals, was set in 2000 amid a flurry of idealism 
and hope 
 
Disappointing movement towards achieving 
these 2015 goals 
 



41 Five Stages of Grief  - personal  
Elizabeth Kübler-Ross, 1969, “On Death and Dying” 

 
 Denial: It can't be happening!  

Anger: Why me? It's not fair!  
Bargaining: Just let me live to see my  
 children graduate!  
Depression: I'm so sad, why bother   
 with anything? 
Acceptance: It's going to be OK!  

------------------------------------------ 
Laying blame: it’s someone else’s fault 

http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Denial
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Anger
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Bargaining
http://en.wikipedia.org/wiki/Depression_%28mood%29
http://en.wikipedia.org/wiki/Depression_%28mood%29
http://en.wikipedia.org/wiki/Acceptance
http://en.wikipedia.org/wiki/Acceptance
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44 44 The “I  = P * A * T” Identity 
“INTEGRITY” EQUALS “POPULATION” TIMES 

“AFFLUENCE” TIMES “TECHNOLOGY” 
 Ehrlich's & Holdren, 1971  

Exposes bias and self-interest when “North” blames 
“South”, and vice versa 
We must recognize our collective interest on this 
fragile planet and, whether we are “North” or 
“South”, we all have to change our ways in rather 
profound ways if our goal is “sustainability”   
Else, it is like rearranging the deck chairs on the 
Titanic as we approach the iceberg that causes us to 
sink 



45 

Life boat ethics, leading to 
gated communities and 
fortress nations as disparities 
continue to widen and we 
become increasingly  
polarized 
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With all of the upstream 
influences and pressures, 
what research methods and 
metrics can be used to help 
inform public policy? 



47 Problem definition 

 Development of new methods 
and concepts is needed for 
epidemiology to contribute 
usefully to this realm of major 
emerging health concerns 



48 Reductionist vs. Systems Approaches 

Reductionism: Pursuit of single causes 
along linear paths to explain a phenomenon 

    - or -  
Systems Approaches/Wholism: Integrative, 
multi-, inter- and transdisciplinary approaches 
to explaining a phenomenon; embraces 
complexity 



49 Transdisciplinarity 
Transdisciplinary approaches to 
Human Health are approaches that 
integrate the natural, social and 
health sciences in a humanities 
context, and in so doing transcend 
each of their traditional 
boundaries. Emergent concepts and 
methods are the hallmark of the 
transdisciplinary effort. 
 



50 50 Eco-epidemiology 

 Eco-epidemiology is a sub-
specialty of epidemiology, 
focusing on the relationships 
between human health and the 
dynamics of global ecological 
change.  

 



51 51 

disease/death rate 
without threshold effect 
(for a sensitive health 
indicator) 

    disease/death rate          
with threshold effect 

Ecological Integrity 

time (years)  

effects 
(health/ 
ecological) 
 

Threshold health effect in a hypothetical time-trend  
study, superimposed on an idealized relationship  
between ecological disintegrity and a sensitive  
health indicator 



52 Traditional Health Indicators 
 Life Expectancy 
 Percent Low Birth Weight Babies 
 Infant Mortality 

 Intuitively linkable to measures of 
ecological degradation, but no 
association was found (Sieswerda et al., 2001) 

 Wealth is the buffer 
So, what happens to those who live in 
poverty without the buffer of wealth? 

 



53 Toolkit – a glimpse at some tools 

Integrated Assessment 
Integrated Scenario Analysis 
Participatory methods 



54 Summary of strengths 
Integrated Assessment: Interdisciplinary 
approach provides understanding of cross-
linkages and pathways under complexity  
 
Integrated Scenario Analysis: Permits 
understanding of where current trends will 
lead 
  
Participatory Methods: Provides a  
mechanism for broadening  
understanding of complex issues 



55 Participatory Methods 
Policy exercises and focus groups 
 
Linked to ‘post-normal science’ 
(Functowicz and Ravetz, 1994) 
 
Involvement of relevant stakeholders 
 



56 The Challenges are to 
  Influence values for sustainability 

 Instill new ethical norms for sustainable 
behaviour in:  

  Individuals 
  Organizations (NGOs, professional societies, etc) 
  Institutions (financial, schools,  universities, etc) 
  Corporations 
  Governments (local, national, supranational) 

  Influence law and its enforcement 
 Reduce & embrace scientific uncertainties 



57 57 Grave Challenges 
Individually & Collectively 

OPPORTUNITY and HOPE: 
1. The Earth Charter 
2. Constitution and Bill of Rights 
3. Teaching about Sustainability 
4. Local Land Ethic (Indiana Dunes) 
5. Websites that are global 
6. Conventions and Treaties  



58 Rambunctious Garden:  
Saving Nature in a Post-Wild World , Emma Marris 
 

Publication Date: August 30, 2011 
A paradigm shift is roiling the environmental world. For decades 
people have unquestioningly accepted the idea that our goal is to 
preserve nature in its pristine, pre-human state. But many 
scientists have come to see this as an outdated dream that thwarts 
bold new plans to save the environment and prevents us from 
having a fuller relationship with nature. Humans have changed the 
landscapes they inhabit since prehistory, and climate change 
means even the remotest places now bear the fingerprints of 
humanity. Emma Marris argues convincingly that it is time to look 
forward and create the "rambunctious garden," a hybrid of wild 
nature and human management. 

 
In this optimistic book, readers meet leading scientists and 
environmentalists and visit imaginary Edens, designer ecosystems, 
and Pleistocene parks. Marris describes innovative conservation 
approaches, including rewilding, assisted migration, and the 
embrace of so-called novel ecosystems. 



59 59 Neoliberal Globalization 
A major force in the world that works against longevity and 
for widening disparities: 
  
1. Neoliberal Globalization: Is There an Alternative to 
Plundering the Earth? - by Prof. Claudia von Werlhof  
http://www.globalresearch.ca/index.php?context=va&aid=24403 
   
2. Encirclement: A 2 hr and 40 minute-long docu-drama 
about neo-liberalism, 2008. Learn about accessing the DVD 
at http://encirclement.info/index2.html  The production arm is at: 
www.filmsdupasseur.com In French with some English 
(interviews with Noam Chomsky), but with excellent English 
sub-titles throughout. 
 
→ Sociopaths as leaders of corporations & governments? 
  
 

http://www.globalresearch.ca/index.php?context=va&aid=24403
http://encirclement.info/index2.html
http://www.filmsdupasseur.com/
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http://en.wikipedia.org/wiki/File:Gini_since_WWII.gif
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Questions ? 
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