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The Major Air Pollutants Health Effects

Emitted from vehicles, industries, other sources . Different Pollutants have Different Effects

Carbon Monoxide « Air Toxics » Carbon Monoxide - circulatory system, heart

Diesel Exhaust 0 (ALBlpEES « Ozone - respiratory system, lung

. « formaldehyde
Particulate Matter (PM .
) - acetaldehyde Lead - nervous system, brain
Lead « others

Sulfur Dioxide Benzene PM - premature mortality, lung, potential
Nitrogen Oxides (NOx) 1,3-butadiene effects on heart

and Hydrocarbons (HC) Methanol Sulfur Dioxide - respiratory, possibly

. Polycyclic organic matter X
ggicg;jors to Ozone (e.g. PAHs) mortality effects

Metals (e.g. iron, , . ) )
Nitrogen Dioxide C;,:]fu‘;%ngﬁ’c”ury, Diesel, Air Toxics - cancer, respiratory,

nickel, manganese) reproductive, neurotoxic effects
’ * There are potential effects of the Mixtur




AQM Status
Asia: State

Agricultural burning * Agricultural

« Vehi  Street sweeping

+ Trash burning Wincblown sand
—~Factories———————Jnpavedroads

* Power generalon

_ asbestos rubber

» Construction

B SPM Limit = 90 pg/m? (wro, 1979) ECEREE S0, Limit = 50 pg/m? (WHO, 1999) [
PMyq Limit = 50 pg/m? (useps, 1997) N, Limit = 40 g/m? (WHO, 1999) L

Significant gaps in documenting PAPA: Scientific Review

sources, pollutants D _ _
Urban & rural sources can vary significantly (Pune study Systematic identification of all peer-reviewed Asian
will help) studies on effects of air pollution on health
Sources and pollutants can also vary across regions o . .
due to prevailing fuels, SES, other factors Daily time series, cohort and panel studies collected

+ Coal (802, PM, metals) from across Asia

 High sulfur fuel (SO2, PM) . . g g
+ Leaded fuel Focus on key subset: studies of daily changes in air
« High vehicle use (PM, Ozone, organic chemicals) pollution and health (“time series’)

Prevailing weather patterns (dust) . » 0 o
Agriculture (dust, open burning) » Conduct first regional “meta analysis” to quantify risks

Cooking (PM. Organic chemicals) « Assess what is currently known, identify gaps in
Detailed characterization of sources, pollutants needed understanding
to inform heath effect analysis, effective regulation . ) . .
Although several pollutants are common across Report Asian results in context of broader air pollution
categories : & health science




cientific Review ot the Asian Literature:
Results

Japan (17/5)

Séuth Kore,
China (37/9) (13r11)

» Of varying quality: most use basic epidemiology &ail’e'-c"i"ﬂ (26r2)
—methods————— ' g (15/9)
* oome (e.g. Ime series stuaies) are conauctea recently
S E( 28 time fudies) ducted f

» But research lacking in others

o
« e.g. India, Indonesia, Vietnam ,ﬂdon;}“a{m] o

7>

First Ever “Meta analysis” of Asian Ozone
. ~, Figure 35 %w'm';ﬁa‘n:“ir:x |
Studies of Acute Effects: Results Ozone and I
Respiratory s Mo L |

28 studies of daily changes in air pollution and health Hospital Viong TV Hong Kong, |

(“time series”) studied in depth Admissions m""‘ﬂﬁf-‘“ﬁ-ﬁ'
Studies more recent, of higher quality Loe JT S, |

2002 asthera. 0-14 (1he)
Studies find effects of air pollution on rate of death, Al Fesgiratory Causes |
iliness A |
« ~0.5% increase per 10 pg/m? of PM10 Soncea e |
« With high levels of air pollution in Asian cities (>100 pg/m3), o B Daert |
this could mean a substantial public health impact Whong T oo Kung, |
155500

Limitations exist: Wy Geng o |
« Small number of cities studied Wong TW,Hong Kong, |

19950,65+ (8hr)
« Not geographically representative (areas with high pollution, ‘Wong TW Hong Kong, |

high poverty less well studied) mm‘mum |
 Future studies needed to address T |
2
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Figure 37 SO2
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Mortali:
» Known to cause inflammation in respirator
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AIR POLLUTANT CONCENTRATIONS 1988 - 95 IN HONG KONG
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Sulfur Dioxide

Emitted from fossil fuel combustion

« especially from coal burning facilities, high sulfur fuels
Can impair breathing in asthmatic children
and adults
Has been associated, along with PM, with

« increased aggravation of heart and lung disease

* premature mortality
Recent study in Hong Kong (Lancet 2002)
has found:

« substantial reductions in SO2 emissions can result in
measurable improvements in mortality and iliness

Fuel restriction on sulphur

reduction in SO,
after the intervention
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Particulates
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Initial Results:
PM Health Effects Asian Risk Estimates Similar to West

+ High levels of PM (e.g. 500 p/m3) known to
cause prematu re death Percent Increase in Mortality per 10 micrograms of
* e.g. London 1952 Exposure
» Recent studies in US, Europe, Asia, South
America have found association of PM with
death at much lower levels (<50 w/m3) bereent 03
* no evidence of a “threshold” (safe level) e
» Recent progress toward identifying biological
mechanism, though not conclusive

0
US(90 Cities)* Eur(21 Cities)* Asia (4 Cities)

* Estimates Using Pre-GAM Results (without revision)




Conclusions

» Exposure to air pollution has been linked with
. .

< For small number of cities studied, effects appear to be
similar to those in West

Conclusions

ad, Air Toxics (Including metals), Ozone

< _Proqgress made in some areas should be a factor in priorities

* Many Sources

» Regional differences exist, depending Is, we patterns

— especiallyinhighly populatedareas

r, several pollutants of concern common across

Potential Priorities

< Pollutants associated with morbidity, mortality and
found in urban, rural areas at high levels
 Particulates
- S02
« Also recommend specific monitoring, for PM10, 2.5

« Of concern but less studied in Asia
« Ozone
« Associated with respiratory problems, asthma
exacerbation
« May be a concern with increased vehicles, manufacturing

« Limited monitoring in Asian cities... enhance both urban
and suburban monitoring

 Air Toxics
+ Benzene, metals, diesel, though monitoring difficult,
expensive, even in developed regions

« Some (not all) reductions possible with control measures
for PM, Ozone

Thank You!

Bob O’Keefe

rokeefe@healtheffects.org
www.healtheffects.org




