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Guiding Principles

Public health requires environmental
sustainability

Protection of the most vulnerable
groups should drive public health
policy

Precaution should be the default
paradigm for policy and action

People from all groups must be
Involved in developing and
evaluating solutions




Health Is

e “ .. astate of complete physical, mental
and social well-being and not merely the
absence of disease or infirmity.”

WHO

* produced by Gene <= Environment
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Courtesy of Dr. Phil Landrigan, Mt Sinai Medical Center, NYC
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We have a problem!

Demand vs. Biocapacity
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— Demand = World Biocapacity

As of 2003
demand
exceeded
biocapacity by
25% per year
It takes 15
months to
regenerate
all the
reSources
we use Iin 12

months
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300 M

Human Numbers Through Time:
A.D. O

www.pbs.org/wgbh/nova/worldbalance/numbers.html



Human Numbers Through Time:
1000
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Human Numbers Through Time:
1800




Human Numbers Through Time:
1927
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Human Numbers Through Time:
1960
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Human Numbers Through Time:
1974
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Human Numbers Through Time:
1987
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Human Numbers Through Time:
1999
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Not just how

many, but

HOW

are humans
living on
earth....




{.f'““““ww“mii:_ﬁﬂ WORLD POPULATION GROWTH, 1800—-2050
» At the turn of the 215t century, almost 75 million people were being added

W to the Earth every year—aboul a quarter of the entire U.S. population. In the
. -*z% - future, almost all population growth will be in the developing world.

10 T Africa
Asia (excluding |apan)
gl Latin America
The Caribbean
: Melanesia
* w o5 L LESS B
- DEVELOPED ~ Micronesia
= COUNTRIES  Polynesia
-
= 47
Europe
Maorth America
= Australia
Mew Zealand
MORE DEVELOPED COUMTRIES S
o |apan
1500 1850 1900 1950 2000 2050

« Most Growth in Urban Areas less than 3 million
e |ndustrialization and Technology Transfer

 Globalization of Food, Goods, Services,
Finance, Information, Culture, Risks and Costs



Unprecedented Changes

Massive loss of summer Arctic ice
opens Northwest Passage in 2007!

Photo: NASA Earth Observatory

Planetary Life Support
Systems

— Climate Change

— Stratospheric Ozone

Distribution & Abundance of
Life
Land Transformation
Over Hunting/Fishing
Invasive/Exotics
Extinction

Acceleration of Genetic
Change

— Creation/Use of Chemicals
— Bioengineering




Changing Environment:
Anthropocene Epoch

g . 1° Scale of Change
i — Microscopic —>Planetary
o Air

o \\Nater

* Food
» Fiber
 Rate of Change
— Decades not Millennia
e |nequity

— Within & Among
Nations/Regions

Crutzen. Nature 415, 23 — Across Generations




Changing Health

Epidemiologic Transition
B® . Decreasing
— Infant mortality
— Infectious disease

* Increasing Lifetimes
— Chronic Diseases

— Mental health disorders
— Obesity

,L . * Are we reaching the point of
W\ daughter Wlth my father, 1986 dImIHIShlng returns?




Changing Health

 We are measuring direct
adverse health effects
linked to our changing
physical environmental.

— Stratospheric Ozone
Depletion

— Global Warming
— Globalization
— Chemical Toxicities




Stratospheri 3@ Depletion

Lifetime RIS
AAP Greenboo

1/1500

1930 1980 1987

e CMM in 15-19 yo increased 2. 1973-95
- 1in 5 Ameri noma Skin Cancer

 More cataracts, immun




Global Warmlng
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Changes |n dlstrlbutlon and frequency
of Vector -borne Disease




Globalization
Emerging, Re-Emerging Infections

*» Emerging Intections
ﬁ__-rhh\ﬁgw liseases, looming bird flu
' | merica

—sMelaria

» Multidrug Resistant

J Jszcurthr%J

— MDR Path ogérp




80,000 synthetic chemicals developed since 1950

- A B WA TR
- '. 15,000 chemicals: 10,000 pounds/year ,\5
’ VAN SN W A M
. A 2,800 chemicals: 1 million pounds/year
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< 25% tested for developmental '[OXICI'[y

Ty Al
. < 1% tested for neuro-developmental toxicity
E E

Slide adapted from J Pronczuk, WHO US EPA, 1998

< 45% basic human toxiC|ty tests available .




Chemical Toxicities

*...vast uncontrolled experiment with our
children as the subjects?” Herb Needleman

» 1940-1960 F,

— First Generation Exposed
Postnatally

. 1960-1980 F,

— First Generation Exposed
Prenatally

e 1980-2000 F,

— Second Generation Exposed &

Prenatally
Adapted from Theo Colburn, WWE




Toxic Chemicals: ?? Hypospadius ??

1]
£
=
m
=
=
<
(=]
h 2
[
@
=1
L
e
1
x

01 I | I | | 1 I | 1 1 1 ! 1 | T I | T 1 (. I

7O 717273747576 77 7879 80 8182 83 84 858687 88 8990919293

Year of birth




1950

Year of Birth
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Toxic Chemicals: ??Cancers??

Age-Adjusted Rates
By Data Type
Testis, Ages 20-49, All Races, Male
1975-2005
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Year of Diagnosis/Death
# SEER Incidence H U.5. Mortality

@ Delay-Adjusted SEER Incidence

http://seer.cancer.gov/faststats/selections.php#Output




Toxic Chemicals: ??Cancers??

Age-Adjusted Rates
By Data Type
Leukemia, Ages < 50, All Races, Both Sexes
1975-2005
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Year of Diagnosis/Death

@ SEER Incidence H U.5. Mortality

@ Delay-Adjusted SEER Incidence

seer.cancer.gov/faststats/selections.php#Output




Big Heath Trends in Children

Childhood Obesity Increasing Asthma

Rapid Changes -2 Environment




The most vulnerable suffer first -
“Human canaries ”

Intrinsic characteristics

— Extremes of age
* Very young, very old
— Poor health status

Extrinsic characteristics

Low SES

Low Education

Geography.

* Proximity to toxic waste

High risk/exposure occupation
 Farm workers

Cultural practices
» Local fish consumption

Limited access to health care
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Photo credit




Changing Environment — NC
Population

Morth Carolina / U.S. Anhnual % Growth

e

- NC Gr




Changing Environment — NC
North Carolina Counties with Air Quality

8-Hour Ozone Violations 2002-2004

2 counios whose data are insuffgently com

e 4 & North Carolina

Bocifion al oounties may be involved n emission reducion sirmlogies
oo -]

Ll PM2.5 Design Values, 2002 - 2004

Worsening likely due to
» Population Growth

* Vehicles

* Power Plants

» Climate Change




Changing Health — NC
Vulnerable Groups

Children under 18 2,205,000
Seniors 65 and up 1,027,000
Pediatric Asthma 392,500
Adult Asthma 642,000

Chronic Bronchitis 393,800%
Emphysema 111,000
CV Disease 2.098,0007

Diabetes 479,000
Total State Population 8,561,000




Changing Environment — NC
Water Availability

L U.S. Drought Monitor  *":7.2.2%
Worsening Likely North Carolina
« Population Growth
 Climate Change

Intensiy:

D) Abnormalty Dry - D3 Drought - Extreme

nditions. e
g lext summary L{SDA !@_ H. |¥1 ]
for forecast statements = u.-....-vn'..-.-u_.-n.'i-..-.-m.n.-.. '"%‘-EE_‘I‘:?
Released Thursday, January 8, 2009

http://dr ht.unl. m
tp:iidrought.unl.eduld Author: Brian Fuchs, National Drought Mitigation Center




Changing Environment
Water Quality

[7 mm\
EVAPORATION
SP'FM.‘I' DIIFF'

DRY Fﬂ!l:l"l'rl.'l'ﬂﬁ
POSITION
i

Sl f‘w“'i- “at,

s ort & T
*ﬁ;f‘f'*

ATER SEEPAGE
E REMOYAL BY

STREAMS FECHPLE AND
" WILDLIFE

— NC

Worsening likely due to
» Population growth

e Land Development

e Chemical Use




Changing Health — NC
. Geography Vulnerable groups

— 1/3 NC on private wells, many in
Eastern counties

« Sandy, porous, soll
» Shallow water table

e SES
— 1.1 million NC below poverty

e 400,000 children
e« 123,000 seniors

— ~2 million NC below 150%
poverty line
e Extremes of Age
— 620,000 under 5
e 121,000 under age 1
— 1,027,000 over 65




Changing Environment

Great Lakes
Coast region

Inland Midwest

Pacific
Coast 1 s
region T % Inland South

Gulf Coast
region
Geometric mean (95% Cl)

I 1.55 (1.32-1.81) I 0.77 (0.55-1.06)
0118 (1.04-1.35) BN 0.74 (0.64-0.87)
[10.96 (0.80-1.16) 1 0.73(0.60-0.87)
[_10.80 (0.68-0.94) I 0.63(0.56-0.70)

‘\“—"‘.‘

Inland
Northeast

Atlantic Coast
region

Will worsen with more coal power plants

— NC
Food

Advice for Women of Childbearing Age and Young Children




Changing Health — NC
Vulnerable groups

1,200,000 women
20-40 yrs
~25% college or higher
degree*

~3-7% earn >$100,000* .

e 620,000 children
under 5




Changing Environment — NC
Obsorved Tomadoes i North Caroln S h e Ite 1

Number of Tornados

e

Statesville 2006, NOAA NWS Inspect-ny.com




Changing Health — NC
Vulnerable groups

e 600,000 mobile homes

 Houses built
1970 to 1979 - 641,117
1960 to 1969 - 447,988
1940 to 1959 - 536,608
before 1940 - 255,613

(about 50% of houses)




Changing Environment -- NC
Chemical Toxicities

Pesticides are poisons
* Acute Exposures Million Pounds of

— Where used/stored | Active Ingredient
» Chronic Exposures ' US Estimates 2001

— Food
e Domestic
e Imported
— Water
e 90% streams
* 50% wells

— Air 0-
- Spray-drift Agricultural Commercial Residential

 Revolatilization
— Surfaces

« Early Life-stage Exposures




Changing Health — NC
Vulnerable Group
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 Farm Workers (100-150,000 during season??)
— Farm working women of childbearing age (#??)
— Farm workers’ children (#??)

» Pesticide Applicators and their families

» Infants and small children (620,000 under 5 y)
— Women of child-bearing age (1.2 million 20-40 y)

« Elders (1 million over 65)




Changing Environment — NC
Climate Change

Land in RED at risk
of loss by 2100 due
to sea-level rise

— 14 of 17 beaches
studied GONE by
2080

Lost wetlands

Damaged fisheries (&% onii |
Salt water intrusion [ESSSEEEE Y
Stronger storms = T

Lakes Projected sea level (inche $lby Area inundated
2100 (adjusted for subsidence)

More infections -
Worse air quality o =

Whitehead, March 2007 http://econ.appstate.edu/climate/




Vulnerable groups
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Guiding Principles

Public health requires environmental
sustainability

Protection of the most vulnerable
groups should drive public health
policy

Precaution should be the default
paradigm for policy and action

People from all groups must be
Involved in developing and
evaluating solutions




Public health requires
environmental sustainability

The ability of the current generation to
satisfy all its needs while preserving the
ability of future generations to do the
same.

 “Enough” - needs not wants
* “Equity” — across place and time




II.  Protection of the most
vulnerable groups should drive
public health policy

Practical because all are protected
Canaries in the Mine Shaft

Ethical because often most vulnerable
have little voice — a matter of justice
Infants and children

Politically disenfranchised
Poor, poorly educated, communities of color

Future generations




Ill.  Precaution should be the default
paradigm for policy and action

Allows for taking action without complete
Information when there Is a reasonable
likelihood of potentially serious or irreversible
threats to health or the environment.

Analogous to Primary Prevention

Common Sense — avoid unnecessary
exposures

Process requires considering alternatives,
consulting wide range of stakeholders,
transparency, iterative evaluation & research




V. People from all groups must be
Involved Iin developing and
evaluating solutions

High stakes game with civilization or
species survival potentially on the line.

« Some solutions known, others not yet
developed

 EXxperts must work together with
policymakers

— Triple bottom line — health, environment, economy

 Non-traditional partners must be recruited

— High risk communities and groups, lawyers,
religious leaders, artists, writers, children....




Sustainability

Poster Contest by HRIDAY with support from WHO SEARO




