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Extrapolation of research conducted in developed countries 
is challenging and often inadequate for the following 
reasons:

PAPA

• Differing pollution sources and mixes

• Variations in competing risk factors 

• Specific population characteristics addressed or overlooked

• Potential health effects addressed or overlooked

• Epidemiologic evidence often only at low end of dose-response curve     
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• Highlights from Public Health and Air  Pollution in 
Asia: Science Access on the Net (PAPA-SAN)
• Overview of world’s largest database of research reports on the 

health effects of air pollution in Asia
• Brief summary of the health effects of air pollution in Asia
• Country-specific highlights for China, India, Thailand

• Contr ibutions of recently completed coordinated set of 
studies on the shor t term effects of air  pollution in 
Bangkok, Hong Kong, Shanghai, and Wuhan 

• Selected results from a recent systematic review of the 
health effects literature

PAPA
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HEI Special Report 15 (April 2004)  
• Systematic identification of 138 peer-reviewed Asian studies 

published between 1980-2003 
• First regional “meta analysis”  of studies on the daily changes 

in air pollution and health for risk quantification 
• Identification of knowledge gaps and research needs
• Places results in context of broader air pollution & health 

science

PAPA

PAPA-SAN Database of Peer-Reviewed Asian Studies *
• Routinely updated web-based compendium of studies
• Provides up-to-date information on air pollution effects in Asia
• Assists researchers, policymakers, international lending  

organizations and other stakeholders
• Enables better informed decision-making

*PAPA-SAN is available at http://www.healtheffects.org

� %� %() %* �+��
 �� �� �
 �) 
 � �	 � ) ��� �
 � ,

Merged w/
previous WOS 

search

Web of Science EMBASEPubMed

“ Sifting Schematic”  for PAPA-SAN Asian Literature Search

Merged w/
previous PubMed

search

Merged w/
previous EMBASE 

search 

Titles + Abstracts: Are there any obvious non air pollution and health studies? (If yes, discarded)

Name of Database
# Search Results

Action

Decision

Key:

WOS Unique Results PM Unique Results EMB Unique Results

Relevant EMBRelevant PMRelevant WOS

Results merged,
duplicates 
removed 

Relevant Studies

Full Articles: Are there any non air pollution and health studies? (If yes, discarded)

PAPA-SAN Newly 
Identified Studies

Relevant Studies

Recheck for any
duplicates identified 
in a previous search
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Focus on metropolitan and industrial (especially petrochemical) areas
•High exposure to particulate matter and gaseous pollutants  
•Residential proximity to industrial facilities or mobile sources

Mainland China (110 reports)
•Early cross-sectional studies of lung cancer and respiratory 
symptoms/disease prevalence 
•Time-series studies and investigation of all-cause and cause-specific 
morbidity and mortality 

Hong Kong, China (25 reports) 
• Effect of exposure to ozone (14 reports)
• Effects of restrictions on sulfur in fuel oil and industrial processes

Taipei, China (80 reports)
• ½ conducted in the south near petrochemical plants and industrial 

complexes 
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• 44 studies, mostly conducted in North and West
• Vast majority evaluated respiratory-related symptoms and diseases 

using cross-sectional study designs
• Exposure assessment: 

• Close to half estimate the effects of exposure to both PM and 
gaseous pollutants

• Other half estimated effects of exposure on the basis of residential 
proximity to air pollution sources and haze. 

PAPA

• 26 studies, mainly conducted in Bangkok and nearby areas
• 1/3 estimate health effects of exposure to PM and gaseous pollutants
• 1/4 estimate the effects of exposure to PM only 
• Many estimate effects on the basis of residential proximity to traffic 

and power plants
• Major health outcomes addressed:  respiratory symptoms, respiratory 

disease, and mortality
• Major study designs employed:   panel, cross-sectional, and time-

series. 
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Relative Risk of DNA Adduct Formation
(ADJUSTED FOR AGE, GENDER AND SMOKING)

Peluso et al. (2008)
Multivariate analysis of DNA adduct levels as a biomarker for PAH exposures
•  151 residents and industrial workers in a Thailand industrial area (steel, oil,       

and  petrochemical processing plants)
• 50 residents in an unexposed district

Peluso et al. DNA adduct formation among workers in a Thai industrial estate and nearby 
residents. Science of the Total Environment 2008; 389:283-288.
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APHENA (Air Pollution and Health: a European American Approach)
• Started in 2000
• NMMAPS (National Morbidity, Mortality and Air Pollution Study) 

- 100 US cities
• APHEA (Air Pollution and Health: a European Approach) – 20 

European countries

PAPA (Public Health and Air Pollution in Asia)
• Started in 2004
• 7 cities in Hong Kong, Mainland China, Thailand, and India

ESCALA (Estudio de Salud y Contaminación del Aire en Latinoamérica)
• Started in 2006 
• 9 (up to 14) cities in Mexico, Chile, and Brazil

PAPA
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These studies provide definitive epidemiologic evidence of the effects of short-
term exposure by:

• Expanding the science base of studies in representative regional 
populations

• Examining whether observed risks are similar, greater, or smaller  
• Evaluating whether the appropriate health outcomes are addressed (e.g. 

infant mortality)
• Exploring factors that explain observed differences within and across 

regions 
• As much as possible, utilizing common protocols for study design and 

data analysis

*   Regular communication among scientists from diverse regions drives     
capacity- building and strengthening of the network
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Environmental Health Perspectives (September 2008)*
First coordinated, multi-city analyses of air pollution and daily mortality in Asia

• Examines regionally relevant factors that may modify air pollution risk
• Weather (high temperature)
• Social class

• Includes individual city results for Bangkok, Hong Kong, Shanghai, and 
Wuhan + combined analysis of all four cities

*Reprinted as HEI Communications 13 (October 2008)
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• Two studies on air pollution and mortality in India

• Results suggest similar estimates to studies elsewhere 

• Chennai, Tami Nadu India: 
• 0.4% increase for every 10 � g/m3 increase in PM10. 

• New Delhi, Delhi India: 

• 0.15% increase in total non-accidental mortality for every 10� g/m3 
increase in PM10
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