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m Is the environment responsible for a significant
proportion of ill-health?

®m How did the environment and health situation
evolved over the last decades?

®m Is our knowledge improved over recent years?

®m \Which are the new environmental health
challenges which the public health community
has to face?

m Is there a vision and a strategy to move the
public agenda forward?
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“Environmental Health™ Risks Widening
our field of vision
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25% of disease could be prevented by
modifying the environment

Share of burden of disease
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What is the modifiable environment ?

® Pollution

® UV and ionizing radiation, noise, EMF

® Occupational risks

® Built environment, incl. housing, land use, roads
® Agricultural methods, irrigation schemes

® Man-made climate change, ecosystem change

® Related behaviour, e.g. hand-washing

XN World Health
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Alir pollution Is a leading risk factor for disease —
the Global Burden of Disease project
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Burden of Disease from Ambient Air
Pollution, 2012
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AAP: Ambient air pollution; Amr: America, Afr: Africa; Emr: Eastern Mediterranean, Sear: South-East Asia, Wpr:

Western Pacific; LMI: Low- and middle-income; HI: High-income.
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Reviewing health impacts from chemicals
at global population level

ENVIRONMENTAL HEALTH

Knowns and unknowns on burden of disease due to chemicals:
a systematic review

Environmental Health 2011, 10:9, Published:
21 January 2011

http://mmn.ehjournal.net/content/10/1/9

Combination of:

® Systematic review of available data on burden of disease from
chemicals

® \WHO database on disease burden from environmental risks

2R, World Health

| Chemicals burden of disease | 20 February 2015 \ f’ Organization




Human exposure to chemicals throughout their life-cycle and
selected programmes relevant to their prevention

- Naturally occurring

i Water and 1---"~. - Raw materials et . E

'\ food safety i~™" 7 ecgn;?srgln?s r;tnsd e.g. fossilfuels, [ <<__,___Chemical safety.

SR fluoride in water raw chemicals N
: Manufacture .. 1+ Occupational,

” b - -

and < transport and !

oo".‘ \\:---I 1
/ transport ' chemical safety

Manufactured T Chemical and ™|

Human | <o roducts ! Chemical and :

D - < roduct !

exposure e.g. industrial Tseptoo P !

chemicals ___safety ____!

BT O - Occupational -

WAL, O P - :

‘] x@s‘}\ Use and _--7r--- Chemlcal, !

: S disposal ~ ">~:="7} food & water

(@) i """!#EIEEZ""'I

i Transport . Combustion Waste and by- P imanagement,i

: and health, r——— > prOdUCtS prOdUCtS //, -t Chemical :

_air quality Lo e.g. air pollutants e.g. e-waste, POPs ‘\:---: P

"  food & water
Legend: safety

DChemicaIs © Exposure L5 Policies and Er >Enwronmental Occupational

programmes exposure exposure



Results

— 2.0% of global deaths (1.7% of DALYs) from for industrial and
agricultural chemicals, and accidental poisonings.

« Comparable to all malaria cancers or all TB

— 8.3% of global deaths (5.7% of DALYs) when including also
chemicals in air pollution and natural occurring chemicals.

« More than all unintentional injuries
« Total of 4.9 million deaths per year
« 54% of disease burden (in DALYS) in children under 15 years

— The results underestimate the total burden from chemicals, as
the burden from most chemicals has not yet been assessed.

X World Health
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Outline

®m How did the environment and health situation
evolved over the last decades?



London, 1952
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W Beiljing, January 15, 2015

EUROPE

15/1/2015 14:00; PM2.5 = 568.0
Hg/m3 peak value, 430 p/m3
daily average

Jason Samenow,

The Washington Post, 16/1/15

WHO Guidelines 10 pg/m3
annual average; 25 ug/m3 24 h
average



Reduced exposures

80 . .
SO, emissions have been
70 \ substantially reduced between 1980
and 2000, preventing many
60 respiratory diseases
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Exposure to particulate matter with an aerodynamic diameter of 10 ym or less (PM10)
in 1600 urban areas®, 2008-2013
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Over the last decade, PM levels have remained
overall stable and above WHO guidelines...
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Exposure to harmful levels of air pollution

EU urban population exposed to harmful levels of air pollution, according to:

EU limit values WHO guidelines
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Up to a third of Europeans living in cities are exposed to air pollutant levels exceeding EU air
quality standards. And around 90 % of Europeans living in cities are exposed to levels of air
pollutants deemed damaging to health by the World Health Organization’s more stringent

guidelines.
Eurcpean Environment Agency %
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Annual mean concentratlon of PM10 in 2011
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A significant fraction of NCDs is attributable to
exposure to traffic-related air pollution

Percentage of population with chronic diseases whose disease could be attributed
to living near busy streets and roads in 10 Aphekom cities
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Gain in life expectancy (months) in 25 Aphekom cities for
a decrease in PM, . to WHO AQG (10 pg/m3) (age 30+)

WHO AQG
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Outline

EUROPE

®m Is our knowledge improved over recent years?



Improved knowledge

Changes in threshold values and corresponding regulatory standards
following increased knowledge on health effects of lead
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Improved knowledge

EUROPE

Air quality guideline values 2000 vs 2005

@ 2000 & 2005
Air Quality PM10
Guidelines Daily mean No value 50
Annual mean No value 20
S0O2
10 minutes mean 500 500
Daily mean 125 20
Annual mean 50 Not needed
NO2
Daily mean 200 200
Annual mean 40 40
Ozone
Daily maximum 8 hour mean 120 100

WHO air quality guidelines, 2005



REVIHAAP Main conclusions

 Considerable amount of new scientific information on health effects
of PM, ozone and NO, has been published in the recent years

— Evidence has strengthened
— Effects observed at levels commonly present in Europe

— Supports the scientific conclusions of the WHO Air Quality
Guidelines, last updated in 2005

— Indicates that the effects can occur at air pollution
concentrations lower than those serving to establish the 2005
Guidelines

* Provides scientific arguments for the decisive actions to improve air
guality and reduce the burden of disease associated with air
pollution in Europe.
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Outline

®m \Which are the new environmental health
challenges which the public health community
has to face?
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Evolution of human civilisation:

Obesity and diabetes are
becoming more frequent, but the
focus has been on diet and
exercise




Overweight and Obesity in WHO/EURO

Tajikistan, 2003, 2549
Switzerland, 2007, 15+
Austria, 2007—2008, 18-65
Norway, 2008-2009, 16+
Italy, 2006, 18+

Denmark, 2005, 16+
Cyprus, 2003, 15+

Sweden, 2009, 16-84
Albania, 2008-2009, 15-49
Belgium, 2008, 18+

Ireland, 2007, 18+

France, 2009, 15+

Republic of Moldova, 2005, 15-49
Netherlands, 2009, 20+
Georgia, 2009, 15-49
Armenia, 2005, 15-49
Slovenia, 2007-2008, 18-65

Women

26.9
30.3

Survey characteristics: country, year, age range (years)

Finland, 2008, 15-64 27.6
Estonia, 2008, 16—64 26.3
Spain, 2006, 18+ 30.2
Russian Federation, 2005, 20-49 25.4
Latvia, 2006, 15-64 27.5
Lithuania, 2008, 20-64 26.4
Portugal, 2003—2005, 20-74 33.9
Azerbaijan, 2006, 15-49 29.5
Luxembourg, 2008, 16+ 30.6
Greece, 2003, 20-70 29.9
Poland, 2003—2005, 20-74 27.9
Germany, 2005-2007, 18-80 29.5
Czech Republic, 2008, 20+ 29.2
United Kingdom: Wales, 2009, 16+ 31.0
Bulgaria, 2004, 20+ 32.4
Malta, 2006—2007, 18+ 33.9
Serbia, 2006, 20+ 36.0
United Kingdom: England, 2007-2008, 16+ 29.2
Croatia, 2003, 18+ 35.5
Turkey, 2008, 15—-49 34.5
Hungary, 2009, 18+ 31.1
United Kingdom: Scotland, 2008, 16+ : 34.3 :
80 60 40 20 [o] 20 40 60 80
. Obese, measured data Obese, self-reported data [} Percentage (%)
O pre-obese, measured data Pre-obese, self-reported datq] © WHO, 2010.
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The mouse on the right was exposed
In the womb to 1 ppb diethylstilbestrol
(an experimental oestrogen).




Diabetes — possible link to environmental chemicals

In a study of >2000
subjects of the US
general population,
of whom 217 had
type 2 diabetes,
people in the highest
exposure group were
almost 38 times
more likely to have
diabetes.
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Lee et al., Diabetes Care 2006; 29:1638-1644



Air pollution causes a wide range of health effects and
varying number of people are affected

Death

 Emergency department visits,
/ hospital admissions “

Doctor visits,
restricted activity days

Seriousness of effect

Respiratory symptoms,
medication use, asthma attacks

Lung function and cardiac effects

¥

Number of people affected

{ "2 v World Health
34|  Cremicals burden of disease | 20 February 2015 \L\ ) 1/ Organlzatlon
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Children exposed to air pollution had deficient development of lung function
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Figure: Percent-predicted lung function at age 18 years versus residential distance from a freeway
The horizontal line at 100% corresponds to the referent group dhildrzn living = 1500 m from a frecsay.

(Gauderman et al., 2007)



COZ2 levels in the earth atmosphere in the last
800,000 years
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Global Environmental Changes: health risks

Stratospheric Skin damage/cancer
Eyes (cataracts, etc.) Social disruption, conflict,
ozone : : )
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Number of environmental toxicants

Known neurotoxic to humans
during development, N =1 ‘A A T Y

Neurotoxic to humans

Neurotoxic in lab tests

Chemical universe N B0 N0[0]0;



Only twelve documented human
developmental neurotoxicants (l)

e Lead
e Polychlorinated biphenyls
 Methylmercury
e Arsenic
e Toluene

e T 3

Grandjean P, Landrigan P. 2014

B olendany ® F
Hersh et al



Only twelve documented human
developmental neurotoxicants (ll)

« Manganese
« DDT/DDE
e Chlorpyrifos
* Fluoride

« PBDE

Toluene baby,
Hersh et al




Modern imagining methods show that children
with high prenatal pollutant exposure must
activate brain regions not needed by controls

Finger tapping with the left hand activates motor cortex on right AN

Increased
prenatal
exposure to
MeHg + PCB
(N =3)

Controls
(N =3)

(D.A.Yurgelun-Todd, R.F.White et al., unpublished data)



|IQ population distribution
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Annual costs due to I1Q

losses (in billion €)
France* EU

e | ead: ~11  >1007?
 Mercury: ~1.2 ~10

e Pesticides: ~5? ~607?
e Other toxicants: ? ?

e Total cost: >15 >1507

*From Pichery et al., 2011, 2012



Alir pollution and health iIn Rome

Summary table. Health and monetary impacts of air pollution in Rome

Short term effects Long term effects
PM10 PM2.5
decrease by decrease to WHO decrease by decrease to WHO
S5ug/m’ guidelines S5ug/m’ guidelines
Mortality
Gain in life expectancy (years) 0.4 1.0
Total annual number of
cardiovascular deaths 471 997
avoided
Total annual numbfar of 61 227 594 1278
natural deaths avoided
Monetary gain (euro) 5,282,600 19,658,200 983,070,000 2,115,090,000
Respiratory hospitalizations
Total annual number of cases
. 158 579
avoided
Monetary gain (euro) 635,792 2,329,896
Cardiovascular
hospitalizations
Total I b f
fo} .j:l annual number of cases 118 434
avoided
Monetary gain (euro) 457,026 1,680,925

Cesaroni G et al., 2012

@v World Health
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Outline

m Is there a vision and a strategy to move the
public health agenda forward?



Environmental health transition

Exposure | 'Classical’ Risks

'Modern’' Risks

Low Middle High Income country

Populations Populations in Industrialised

in Society Transition Societies Socio-economic
development

Time



Emerging paradigm: Time course of recognition
(developmental neurotoxicants as example)

A A
Silent pandemic

~

Subclinical effects
in child populations

Neurotoxicity OP pesticides

In adults
\ +__Poisoning
,/ Incidents

Other toxicants

Number of subjects affected

(9]eas payIdAUI) 8SOP JUBIIX010INBN

Time of recognition
Grandjean & Landrigan, The Lancet, 2006



| WAS JUST SAYING THE SAME THING —
THIS _b!EEPS STUDY* -

5 0

Limitations of
sclence as basis for
decision-making

 Inherent inertia

o Skepticism towards
new findings

e Some uncertainties
will always remain

e Delay from planning
to reporting




Extent of community response

Need for new science-policy interface
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Avoiding the
Unmanageable

Mitigation and
Adaptation

Managing the
Unavoidable
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Averting Climate Change: immediate
Collateral Benefits to Health

* Wise emissions reduction (mitigation)
policies will provide health ‘co-benefits’ —
another important research topic

e Our response to climate change could thus
become a transformative vehicle for revitalising
health promotion and for achieving true,
sustainable, primary prevention of disease.

@v World Health
¥ Organization
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Win-win opportunities
for health and the environment

"Health benefits from reduced air pollution as a
result of actions to reduce greenhouse gas
emissions... may offset a substantial fraction
of mitigation costs" — IPCC, 2007

We have an opportunity to reduce:

The 800,000 annual deaths from urban air pollution,
and the 1.6 million from indoor air pollution

The loss of 1.9 million lives, and 19 million years of healthy life, from
physical inactivity

The 1.2 million deaths and over 50 million injuries from road traffic
accidents

@v World Health
¥ Organization

ox EUrOpE



Climate-Friendly Solution to the
Overweight/Obesity Epidemic




Slide courtesy of Howie Frumkin, US CDC




The European Environment and
Health Process



The European Environment and Health Process

In 1989 WHO/Europe launched a process to eliminate the
most significant environmental threats to human health.

Progress towards this goal is marked by a series of
Ministerial Conferences held every five years.

The Conferences are unique, bringing together Ministries of
Health and Ministries of Environment on a equal footing and
different sectors to shape European policies and actions on
environment and health.




Ministerial Conferences on Environment and Health:
the pillars of the process
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Challenges and limitations in intersectoral
action for environment and health
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. Complexity/uncertainty

Different institutional agendas
Unclear assignment of responsibilities

. Competition for political attention and resources

Difficulty in retaining relevance to health AND other sectors

Risk perceptions greatly influence the political agenda

. Tensions among different societal priorities and values

Different understanding of “evidence” to inform decisions
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