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Dr. Catherine Kyobutungi 

Q&A  



Key Findings
Dr. Katherine Walker, Health Effects Institute 
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A longstanding 
collaboration 

https://www.healtheffects.org/


State of Global Air:  What is air pollution’s 
contribution?
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30752-2/fulltext

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30752-2/fulltext


Our goal:  To put air pollution in perspective
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Air pollution is a 
leading risk factor for 
premature death and 
disability.

In 2019, it contributed 
to 12% of global 
deaths.  



• Exposure 
• PM2.5, Ozone, Household Air Pollution

• Health impacts
• Mortality (deaths)
• Disability adjusted life years (DALYs) –

healthy life years lost
• Age-standardized death and DALY rates
• Cause-specific % contributions (new)

• Data for1990 to 2019
• Downloadable data & figures
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Go to Resources page to download complete data sets
https://www.stateofglobalair.org/resources

Our goal:  To make data accessible 

https://www.stateofglobalair.org/resources


Major findings in 2019
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• Over 90% of the world’s population lived in areas above WHO Guideline for 
PM2.5

• Nearly half of the world’s population — 3.8 billion people — continues to 
be exposed to household air pollution from solid fuel burning for cooking. 

• About 476,000 infants died in the first month after birth due to exposure to 
air pollution. 
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PM2.5 exposures are 
highest in Asia,  
Africa, and the 
Middle East.

Interactive maps with exposures and % population exceeding WHO Guideline for PM2.5.  
https://www.stateofglobalair.org/air/pm

You can also explore the 11x11 km 
gridded data if you zoom in. 
Visit: https://www.stateofglobalair.org/air

https://www.stateofglobalair.org/air/pm
https://www.stateofglobalair.org/air
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Marked disparities in air 
quality among regions 
have barely changed 
over the last decade; 
disparities in death and 
DALYs numbers and 
rates also persist.

Regional trends in annual average PM2.5 2010 -2019

GBD Super Regions
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Ground-level ozone 
exposures are slowly but 
steadily increasing; ozone 
attributable deaths and 
DALYs are rising.

Regional trends in seasonal 8-hr max ozone , 2010 -2019

GBD Super Regions
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Exposures to household 
air pollution are falling 
steadily as more people 
adopt cleaner fuels; 
health impacts are also 
declining

GBD Super Regions
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Total air pollution 
mortality burden 
dominated by high 
pollution and/or high 
population countries

But age-adjusted 
mortality rates reveal 
different patterns of 
underlying vulnerabilities



About 80% of air pollution’s burden is attributed 
to non-communicable diseases (NCDs). 
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NOTE: Cause-specific contributions to mortality and DALYs from PM2.5, ozone, and HAP are now available for every country on 
the State of Global Air site. 
https://www.stateofglobalair.org/data/#/health/bar

https://www.stateofglobalair.org/data/#/health/bar
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Children and older 
adults are most 
affected.



Air Pollution’s Impacts on Neonatal Mortality
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In 2019, air pollution contributed to 
476,000 deaths globally among 
infants in their first month of life* 

75% related to low birthweight and 
preterm birth

20% of newborn deaths were 
attributed to air pollution. 

*Neonatal period (0-27 days): Deaths during  this period are estimated from complications of being born too small (low 
birth weight) or too early (preterm birth) as a result of maternal exposure to air pollution as well as from lower respiratory 
infections (e.g. pneumonia) after birth. 



Where are infants most at risk?
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21% of infant deaths in India 

20% of infant deaths in Pakistan

23% of infant deaths in Ethiopia

21% of infant deaths in Uganda

52% of infant deaths in Democratic 
Republic of the Congo 
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Of infant deaths 
attributable to air 
pollution, 
nearly 2/3 are related 
to household air 
pollution. 



Where do the data come 
from?
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Dr. Michael Brauer 
Institute for Health Metrics and Evaluation, USA and University of British Columbia, 
Canada 



IHME Global Burden of Disease Annual Cycle 
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87 risk factors

369 diseases and injuries

204 countries and territories

3,700 researchers in 145+ 
countries

Important!
Time trends from 1990 are re-calculated 
every year

Review & 
updating of 
data and 
methods

Decisions on new data, 
methods & risk-
outcome pairs

Re-run 
analyses

Prepare 
publications 
and website

Launch of 
GBD results



Eight Principles 
of the GBD

1. Comprehensive comparisons, a.k.a leave 
no blanks

2. Communicate the strength of the evidence 
(uncertainty)

3. Ensure internal consistency 

4. Iterative approach to estimation

5. Identify all relevant data sources

6. Compare like with like, a.k.a crosswalk 
different measurements

7. Correct for data errors

8. Pick the best model based on performance

Slide: Institute for Health Metrics and Evaluation



Quantifying exposure to air pollution: building 
on all available data
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Population-weighted exposures
for every country*

Fuel use and other 
surveys

Satellite data

Ground monitoring
of air quality

Chemical transport 
models

Population data

PM2.5

Ozone 

Household Air 
Pollution 

*Based on aggregation from estimates at 11x11 km grid scales



Air Quality Data: Ground Monitoring Stations

23

10,408 unique 
locations from 
116 countries

85,160 ground 
measurements

Range from 1.1 -
221.6 µg/m3

µg/m3



Global Health Outcome Data Sources
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Example:  Ischemic Heart Disease 

IHD is disease of the coronary arteries, usually from 
atherosclerosis, leading to myocardial infarction or ischaemia.

https://www.thelancet.com/pb-assets/Lancet/gbd/summaries/diseases/ischaemic-heart-disease.pdf

https://www.thelancet.com/pb-assets/Lancet/gbd/summaries/diseases/ischaemic-heart-disease.pdf


Estimating burden of disease from air pollution

Global population exposures

Population-
attributable 

fraction due to
air pollution

Burden of 
Disease 

attributable to 
Air Pollution

Minimum risk 
exposure level

Exposure-response relationships

Disease-specific burden



Important updates since last year 
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PM2.5:  Additional spatial 
and temporal variation in 
satellite calibration.

Ozone:  Statistical 
combination of 9 
(increased from 6) 
chemical transport 
models + measurements, 
6 month, 8-hr daily 
maximum

Methods
PM2.5: Increased number 
of ground monitors to 
10,408 in 116 countries. 

Ozone:  Doubled
ground monitoring sites 
to 8800 

HAP: Updated survey 
and concentration 
measurement inputs

Exposure-response: 
Revised meta-analysis. -
added high exposure 
studies from China/S. 
Asia; exclude smoking 
studies

Data

New:  Adverse birth 
outcomes leading to 
neonatal mortality

Health 
outcomes



Exposure-
Response 
Relationships
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Perspectives 

28

Dr. Susan Niermeyer 
University of Colorado, USA  



Perspectives 
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Dr. Catherine Kyobutungi  
APHRC, Kenya 



Q& A

Please submit your questions via Q&A function on Zoom.

30



Accessing data via the website  
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https://www.stateofglobalair.org/data/#/air/plot https://www.stateofglobalair.org/resources

https://www.stateofglobalair.org/data/#/air/plot
https://www.stateofglobalair.org/resources


State of Global Air Team 

Katy Walker, Pallavi Pant, Joanna Keel, Lee Ann Adelsheim, Hilary Selby Polk, Sofia Chang-
DePuy, Hope Green, Ruth Shaw,  Aaron Cohen, Bob O’Keefe, Dan Greenbaum 

Michael Brauer, Katrin Burkart, Sarah Wozniak, Kate Causey, Charlie Ashbaugh, Dean Owen

Michael Brauer

Other Contributors: Funders: 
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www.stateofglobalair.org

@HEISoGA

contactsoga@healtheffects.org

https://www.facebook.com/HEISoGA
https://twitter.com/HEISoGA?lang=en
http://www.stateofglobalair.org/
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