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Introduction
• Over the last century our

environment has changed as never
before

• Rapid and unplanned
industrialization especially in
developing countries has altered our
environment in a negative manner

• Now being recognized that changes
in the general environment is linked
to many chronic and infectious
diseases



Climate 
change

Social, 
economic, 
demographic 
disruptions

Biological changes: 
processes, timing

Changes to 
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and function

Direct 
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Health 
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e.g. heatwaves, 
floods, fires
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microbes; nutrient cycles; 
forest productivity

Changes to physical 
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e.g. urban air pollution

e.g. mosquito numbers,range; 
photosynthesis  crop yields

Climate Change and Health: Pathways



What is pollution?

• The introduction of a 
contaminant into the 
environment

• Land pollution
• Littering
• Sewage
• Nuclear and chemical waste

• E waste
• Pesticide

• Air pollution
• Emissions
• Smoke
• Acid rain
• Fumes

• Water pollution
• Pesticides, fertilizers
• Oil spills
• Sewage
• Soaps, antifreeze, oil
• Household chemicals



Population-weighted annual average
Instead of calculating average air pollution levels where all areas receive equal weight,
as is typically done, population-weighted averages give weight to the areas in
proportion to their population, so that greater weight is given to exposures in areas
where the most people live.



Numbers of deaths attributable to PM2.5 in 2016

© HEI



Comparison of annual average PM2.5 concentrations in 2015 with WHO 
Air Quality Guidelines



Trends of PM 2.5 in most populous countries

State of Global Air 2018



Indoor air pollution 
Solid fuel use
• Solid fuels include biomass and coal
• 2.4 billion use wood, charcoal, animal dung and crop waste
• Combustion from coal classified as group 1 and biomass as group 2A 

carcinogens
• Strong association between coal smoke and lung cancer exists



Proportion of population exposed to household air pollution from burning of solid fuels 
2016

State of Global Air 2018



1990:
85%: 700 
million people 
using solid fuels

2010: 
60%: 700
million people

Typical chullah releases
400 cigarettes per hour

worth of smoke



Household Pollution Mortality Trends

Institute for Health Metrics and Evaluation (IHME). GBD 
Compare Data Visualization. Seattle, WA: IHME, University of 
Washington, 2017.





Air pollution: the risk 

• Air pollution has been 
recognized as the world’s largest 
single environmental health risk. 

• The Global Burden of Disease 
2010 (GBD) ranked air pollution 
as a leading cause of death and 
disability in India.

MOHW. Report of the Steering Committee on Air Pollution and Health Related Issues. August 2015 
Available at http://www.mohfw.nic.in/WriteReadData/l892s/5412023661450432724.pdf accessed on Aug 2nd 2016



London's air pollution 'cost 9,400 lives’ in 2015
PHILIPPE WOJAZER / REUTERS

Air pollution in France kills 48,000 people each year 
(2016)

Wally Skalij / Los Angeles Times

87 days of smog in Southern California in 2018Pollution in north China exceeds 
WHO guideline by 100 times in 2016 

Air pollution killed highest number of 
under-5 children in India in 2016

Children asked to stay indoors in Bangkok (2018) 

REUTERS/Athit Perawongmetha









Sources and Health Effects of Air Pollution



Source: WHO



High Risk Groups

• Infants and children
• Pregnant women
• Elderly
• Cardio respiratory 

disease



Pregnancy and birth defects

• Birth weight below the 10th 
percentile of the birth weight 
for a given gestational age and 
sex

• Increased risk of IUGR for 
mothers when exposed to PM10
levels >40 µg/m3 or PM 2.5 levels 
>27 µg/m3 during the first 
month of gestation

• Association with intrauterine 
mortality was strongest for 
nitrogen dioxide

•Exposure to carbon monoxide in the 
second month of gestation

• Ventricular septal defects   
(relative risk 2.95)

•Exposure to ozone in the second 
month

•Aortic artery and valve defects 
(relative risk 2.68)

•Pulmonary artery and valve   
anomalies (relative risk 1.99)

•Conotruncal defects 
(relative risk 2.50)

American Journal of Epidemiology. 2002
Environmental Health Perspectives. 1999



Health risks from air pollution  





Effects of air pollution 

http://www.epa.gov/benmap/how-benmap-ce-estimates-health-and-economic-effects-air-pollution (accessed on 6th Jan, 2016)

http://www.epa.gov/benmap/how-benmap-ce-estimates-health-and-economic-effects-air-pollution


Mitigation Efforts



Morning smog obscured Mexico City's skyline in 1997. Pollution 
decreased dramatically by 2008 after the government restricted 

vehicle and industrial emissions. (© AP Images)

Beijing saw major improvement in air quality in January 2018, 
with the proportion of days with blue skies reached 80.6% 

@PDChina

Improvement possible!



Reduce exposure to indoor air pollutants





NASA image Crop Burning 11 October 2016





Conclusion

• Air Pollution (indoor and outdoors) 
constitutes a health emergency of 
alarming proportions 

• Air pollution is associated with increased 
all cause as well as respiratory morbidity 
and mortality

• Our health and that of the next 
generation is at stake

• Urgent measures at all levels are needed 
to avert this crisis

Thank you
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