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Use of biomass fuel in LMIC

Household air pollution and its health burdens

Interventions to reduce household air pollution

Global implications of findings

Potential next steps



Biomass Fuel Around the World

Approximately 3 billion 
people use biomass fuels 
as energy source for 
cooking and heating 

Use is almost exclusively 
in LMIC



Household air pollution (HAP) 
is a complex mixture including: 
Carbon monoxide, fine particulate 
matter (PM2.5), polycyclic aromatic 
hydrocarbons (PAHs), formaldehyde, 
benzene, volatile organic carbons, 
nitrogen dioxide, sulfur dioxide
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Put into Context

A wood-fired three-stone stove produces 
roughly the same amount of smoke as

400 cigarettes in an hour

20 diesel trucks, each driving 30,000 miles 
in one year

(Smith and Pillarisetti 2017)
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Pollution Impacts Health



Lee et al 2020 
Lancet Global 
Health 8: e1427-34



Lee et al 2020 Lancet Global Health 8: e1427-34



Estimated Burden of Disease

Globally (2017): 1.8 
million premature 
deaths & 60.9 million 
DALYs

Almost entirely 
carried by LMIC

Lee et al 2020 Lancet Global Health 8: e1427-34



Largest burdens in 
South-East Asia, 
Africa, and 
Western Pacific

Lee et al 2020 Lancet Global Health 8: e1427-34



Cognitive deficits of polluting fuel 
~3-6 years of age
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Other Outcomes of Aging Important Too



Efforts to Disentangle HAP from Poverty

IQR Differences 35 mg/m3 

equivalent 2 years of aging
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What Are Some Possible Solutions?
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Effectiveness of Interventions

Pope et al 2021 Env Res Letters 16(8)



Perhaps More 
Effective if 

Whole 
Communities 

Targeted
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Effects Can be Far Reaching

Deforestation and pollutants 
contribute to climate change

Photo by NASA on Unsplash
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Wildfires and the Aging Brain

Long-term exposure to wildfire 
smoke associated with a 5% 
higher risk of dementia (HR, 
1.05; 95% CI, 1.02-1.08) after
adjustment for other sources of 
PM2.5

Stronger than other sources 
including PM2.5  from energy
generation, industry, and traffic



Summary

Household air pollution contributes importantly 
to health of LMIC populations

Interventions are promising but there remain 
hurdles to overcome

Intervening on household air pollution may 
improve health in LMIC and more broadly due 
to reduced climate burdens



Thoughts on 
Future

Opportunities

Further examine impacts of household air pollution

Understand “how low is low enough?”

Better exposure assessment is needed

Better consider outcomes of aging and aging populations

Implementation research

Impacts of and resilience to climate change

Understand heterogeneity of experiences

Capacity building and models that promote LMIC 
investigators



Thank you!

National Institute of Aging
(U01 AG009740, R01AG030153, R01AG042778, 

R01AG055273, U01AG064948) 

National Institute of Environmental 

Health Sciences (R01ES028694)

Ministry of Health and Family Welfare, 

Government of India (T22011/02/2015) and the 

United Nations Population Fund

(IND8U105/IIPSMU1D07)

sadar@umich.edu
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