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Diarrhea

Lower respiratory infections
Other unintentional injuries
Malaria

Road traffic injuries

COPD

Perinatal conditions
Ischaemic heart diseases
Childhood cluster

L ead-caused MMR
Drownings

HIV/AIDS

% of Global Disease Burden in DALYs

I Environmental Fraction Non-environmental



Air Pollution and Human Health

1200 million people are globally exposed to excessive levels of SO,

SO, and SPM outdoor concentrations cause about 500 000 excess
deaths

1400 million people are globallv exposed to excessive levels of smoke
and SPM

SPM indoor concentrations cause about 2.5 million excess deaths

15-20% of Europeans and North Americans are exposed to excessive
levels of NO,

Excessive levels of CO in half of the world’s cities



IAP-attributable COPD mortality
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Types of Air Pollution

Sulfur Dioxide
Particulate Matter
Carbon Monoxide

Ozone AR A

Nitrogen Dioxide e

and other nitrous =
oxides okl |

| and D _

Hydrocarbons



Sources of Air Pollutlon

Coal bur nmg industry;

 Photochemical Smog g

— Pollutant sources (emissions)
+ atmospheric chemical
reactions + temperature
Inversion

e Acid rain

— Pollutant sources (emissions)
+ atmospheric chemical
reactions + precipitation
(rain)

— Sulfuric and nitric acids from |
dissolution of nitrogenous R
and sulfurous cds. In water
lower create acidic rain and
lower pH of natural waters.




Classification of sources of air pollution

Stationary: Mobile:
Public power production Road transport
Small combustion Off-road mobile sources

Industrial combustion
Production processes

Fossil fuel extraction/distribution
Solvent production/use

Waste treatment/disposal
Agriculture

Nature



Effects of AP on the Cardiovascular System
A) Effects

Reduced Oxygenation
Increased Incidence and Prevalence of CVD
Increased Mortality due to CVD
Myocardiac Infarction

B) Principal Agents
CO, PM
ETS



Some Examples of AP Health
Impact - Ozone

Increase in hospital admissions for respiratory conditions as a function
of O, concentration
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Some Examples of AP Health
Impact — Particulate Matter

Particulate matter

Significant associations between concentration of PM and the
rates of daily mortality, hospital admissions and respiratorv and
cardiovascular morbidity

Health effects of PM depend on particle size and concentration,
and can fluctuate with daily fluctuations in PM,, or PM, levels
Relationships between PM,, or PM, ; exposure and acute health
effects appear to be linear at concentrations below 100 pg/m?
Current time-series epidemiological studies do not indicate a
threshold below which no effects occur

Cohort studies indicate long-term health effects with respect to
life expectancy (mortality) and hospital admissions due to
respiratory and cardiovascular conditions



Some Examples of AP Health
Impact — Particulate Matter

Increase in daily mortality as a function of PM concentration
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Radon risk coefficients based on
combined analyses of residential radon
case-control studies (16% per 100
Bg/m?)
Attributable fractions for Europe
(EU23):

— Rn, but not AS: 1.3%

— Neither Rn nor AS: 13.6%

— Rn and AS jointly: 6.8%

— AS, but not Rn: 78.3%

Attributable fractions increase with age

Nearly 80% of lung cancer deaths occur
below 100 Bg/m? (less than most
stringent action level of 150 Bg/m? in
Uu.S.)




Some Examples of AP Health

Impact - Lead
Lead

Lead in blood (PbB) is the best available indicator of current and
recent past environmental exposure

Potential effects of lead in adults and children include
encephalopathic signs and symptoms, symptoms in the central
nervous system, cognitive effects, increase in blood pressure, and
a reduction in measures of child intelligence
Lowest-observed-effect-levels are established for most of these
effects

Increase in blood pressure is still controversial

Mental deficits due low levels of lead exposure are also debated
controversely



Some Examples of AP Health
Impact -

Estimated mean change in IQ with 10-20 ng PbB/dl

A meta-analysis using blood lead “up to 3 years” instead of longer-term
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Carcinogenic Effects of AP

A) Effects
Lung Cancer
Leukemia
Other 77?7
B) Principal Agents
Arsenic Benzene
Asbestos Fibres PAH (Benzo[a]pvrene)
Chromium TCE
Nickel ETS
Cadmium Radon

Svnergism ?



Unit risk estimates and concentrations associated with a lifetime cancer
risk of 10 for carcinogenic volatile organic compounds

Compound

Benzene
PAH (BaP)
TCE

1.3 -Butadiene

Unit risk
estimate
(g m]

6-10¢
8.7-10°
(0.9-4.3) - 10”7

No guideline

Lifetime risk
concentration
[1g m3]

1.8

0.00011

23.2



Classification of ambient air pollutants

Suspended particulate Gaseous pollutants:

matter:

SPM, PM,,, PM, ., PM,,

Diesel exhaust Sulphur dioxide SO,
Coal fly-ash Carbon monoxide CcO
Mineral dusts Nitrogen oxides NO,
Metal dusts and fumes Ammonia NH,
Acid mists Hydrocarbons HC
Fluorides Volatile organic

Paint pigments compounds vVOC
Pesticide mists Polycyclic Aromatic

Carbon black Hydrocarbons PAH

Oil smoke Halogen compounds HF,HC



Classification of ambient air pollutants

Secondary pollutants:
Sulphuric acid mist: H,SO,
Ozone: O,

Formaldehyde: HCHO

Peroxyacetyl-nitrate: PAN

Odours:
Hydrogen sulphide: H,S
Carbon disulphide: CS,

Mercaptans: R-SH
R, SR,

Others: ?



Air Pollution levels and trends in developed countries

SO,, SPM, PM,,: decreasing,
often below WHO AQG
NO_O,: constant or increasing
often above WHO AQG
Winter-type smog
Short-term AQG for SO, and PM exceeded in 70-80% of
cities surveyved in Dobric report
Summer-type smog
AQG for O, exceeded in cities with high solar radiation
such as Athens and Barcelona
Urban street pollution
Short-term AQG for CO and NO, exceeded at kerbside
sites



Air Pollution levels and trends in developing countries

SQO,, SPM, PM,, : constant or increasing
often by factors above WHO AQG
O, :increasing by 5-10% annually
often below WHO guidelines

NO

x*

High SO, and PM concentrations in Chinese and Indian
cities, and in dry season in Kathmandu, Nepal;

In Mexico City decreasing levels of PM,, and SPM;

In Sao Paulo very high annual means of NO,;

In Mexico City, New Delhi high levels of O,.



Health effects of ambient air pollution

Respiratory System

Immune System Allergies
Skin and on Mucosal Tissues
Sensory Effects

Central Nervous System
Cardiovascular System

Carcinogenic Effects



Effects of AP on the Respiratory System
A) Health Effects

Acute and chronic changes in pulmonary function

Increased incidence and prevalence of respiratory
symptoms

Sensitization of airways to allergens present in the indoor
environment

Respiratory infections (rhinitis, sinusivitis, pneumonia,
alveolitis, legionnaires” disease)

B) Principal Agents
Combustion Products: NO_, SO, , CO, PM,,, PM, .
ETS : PM
Formaldehyvde

Infectious Organisms



Effects of AP on the Central Nervous System
A) Effects

Toxic Damage of Nerve Cells

Hypoxic / Anoxic Damage of Nerve Cells

Changes in neurophysiological behaviour

B) Principal Agents

VOC ( Acetone, Benzene, Toluene, Formaldehyvde)
CcO, Pb

Pesticides



Indoor Air Pollution Types and
Sources

Cookstove and heater smoke

Furnace emissions

Asbestos (from old building materials)
Formaldehyde

Radon

Household chemicals

Carbon monoxide (combustion product)



« Comparative risk assessment (CRA): put
risk factors in perspective

« PM10 chosen as indicator pollutant for
air pollution GBD analysis

« Attributable fractions estimated to be 4%
for CPD, 5% for lung cancer, 1% for
acute respiratory infections in children,
and 1% for overall mortality

- Uncertainty analysis also conducted:
burden may be underestimated




Trends in indoor air pollution

Developed countries:

Indoor air pollution related to ambient air pollution
NQO, - sources may exist and constitute a problem
Sick building syndrome

Multichemical sensitivity

Developing countries, countries in transition:

SPM, PM,, concentrations due to open fire cooking and
heating by a factor of 10 to 20 above the ambient
concentrations in urban areas

Enhanced SO, and CO concentrations
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"We will spare no effort to free our fellow men, women and children
from the abject and dehumanizing conditions of extreme poverty, to
which more than a billion of them are currently subjected."

United Nations Millennium Development Declaration, signed b @il Member States of
the United Nations in September 2000
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Air Pollution Global Effects

— Caused by an
anthropogenic
blanket of carbon
dioxide that
surrounds the earth
and traps heat




The Greenhouse Effect

A natural process that keeps the Earth
surface around 30°C warmer than it
would be otherwise.
 Without this natural effect Earth
will be too cool to support life.

 The Earth’s climate is driven by a
continuous flow of energy from the
sun:

- About 30% is immediately scattered
back into space

- Most of the remaining 70% passes
down through the atmosphere to warm
the Earth’s surface.



The Greenhouse Effect, Continued

« The blockers of this 70% of energy are greenhouse
gases

* They avoid the direct escape of this energy tlyec
from the surface to space.

« Main greenhouse gases:. water vapor, carbon
dioxide, ozone, methane, nitrous oxide, and
halocarbons and other industrial gases.

- Apart from industrial gases, all occur naturally

- Together, they make up less than 1% of the atnersph
- This is enough to produce a natural greenhouseteff
that keeps Earth habitable



The enhanced greenhouse effect

Levels of all key greenhouse gases are
rising as a direct result of human activity.

e Emissions from:

-carbon dioxide, mainly from burning coal,
oll, & natural gas

- methane and nitrous oxide (due mainly to
agriculture and changes in land use),
-ozone (from automobile exhaust fumes and
other sources) —

- long-lived industrial gases

e They are changing how the atmosphere
absorbs energy.

 This is all happening at an
unprecedented speed.

* The result is known as the enhanced

greenhouse effect






Reducing Air Pollution

Energy
Transportation
Industry



