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Session 3 Objectives

 Present research and research capacity on household air 
pollution

 Describe links and opportunities for collaboration across 
related topics including

– household air pollution and ambient air pollution, 

– energy policies and energy systems, and 

– women’s empowerment and economic development
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Mission:

• Conduct high impact research in non-communicable 
diseases in collaboration with leading research institutions 
around the world

• Train and mentor future U.S. and LMIC investigators and 
public health professionals in global health research
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Areas of research interest

• Obstructive lung diseases (asthma, COPD)

• Household and ambient air pollution

• Cardiometabolic diseases

• High altitude medicine

• Implementation science

• Social and Behavioral Interventions



Where we work

Lima, Peru Kampala, Uganda Bhaktapur, Nepal

Puno, Peru Nakaseke, Uganda Sylhet, Bangladesh

Collaborations:
• India
• Guatemala
• Rwanda



Cardiopulmonary and Household 
Air Pollution (CHAP) trial



CHAP trial

https://clinicaltrials.gov/ct2/show/NCT02994680



Study Overview

Objective: Test effect of LPG stove use and fuel distribution on HAP and

CVD/pulmonary outcomes vs. traditional stove use

Health Outcomes: 

• CVD: BP, CIMT, BART, inflammatory metabolites in urine and blood

• Respiratory : Spirometry and questionnaires (SGRQ)

• Quality of Life (SF-36, E5QD)

• Nutrition: longitudinal 24-hour recall and salt intake

• LPG stove adoption: LPG stove use, exhaled CO concentrations

• Facilitators and barriers to initial and sustained adoption of LPG



• Year 1: 
• Intervention households receive free LPG stove and free LPG fuel 

(delivered to homes biweekly)
• Control households continue to use traditional stoves

• Year 2: 
• Intervention households keep LPG stove but must pay for LPG fuel
• Control households receive free LPG stove and free fuel, but must 

pick up from local distributor
• 3-burner LPG stove (SURGE Peru)

• Gas delivered every 2 weeks to intervention households in Year 1
• Vouchers given to control households for free gas in Year 2

Intervention



Household Air Pollution Intervention 
Network (HAPIN) Trial 



Trial Objectives

• Provide rigorous evidence regarding potential health benefits of 

improved HAP across the lifespan

• Provide evidence, including costs and implementation strategies, to 

inform national and global policies on scalable LPG stove intervention 

to reduce HAP among vulnerable populations



HAPIN Study Team

★

Emory University (Coordinating Center)

★

Universidad del Valle de Guatemala 
(Guatemala Site)

★

PRISMA y Universidad Peruana 
Cayetano Heredia   (Peru Site)

★

London School of Hygiene and Tropical 
Medicine (Rwanda Site)

★

★ Sri Ramachandra
University 
(India Site)

★

Harvard University
Johns Hopkins University
Global LPG Partnership

University of Georgia
★

Colorado State 
University
Washington University

★
★

University of California, San Francisco
Berkeley Air Monitoring Group 

College of Medicine and 
Health Sciences
Partners in Health 
(Rwanda Site)

★



Eligibility Criteria

• Pregnant woman
• Aged 18-34 years 

• 9-20 weeks gestation confirmed by ultrasound

• Non-smoker

• Use biomass stove daily

• Older adult woman
• Living in same household as pregnant woman

• Aged 35-64 years

• Non-smoker



Intervention

• High-quality, locally available LPG stove having at least two burners

• Continuous supply of LPG fuel for 30 months

• Promotion of safe and exclusive stove use

• Intervention provided without charge to participants
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A THERMAL COOKER TO REDUCE 

HOUSEHOLD AIR POLLUTION (HAP)

Some slides adapted from presentation by Kendra Williams



Sustainability

• Initial results: 

• Intervention households prefer 

LPG to biomass

• Nearly 100% adherence

• Not sustainable beyond trial

• Average use ≈ 2.2 tanks / month

• US $12 per tank

• Mostly subsistence economy →

• Households can’t afford gas
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Possible solution: Thermal cooker

• Boil/simmer food 10-30 min

• Enclose in bag for up to 12 hrs

• Huge savings in gas – makes 

LPG affordable

6



AHW Pilot Grant – Spring 2018

1. Totora reeds 
before processing

2. Grinding totora with a hand-cranked 
mill – very laborious!

3. Mixing ground totora and epoxy to make 
a base for one of the local prototype bags

4. Completed base with all equipment and 
materials used to construct it.

5. Demonstrating local prototypes to colleagues 
(wonderbag in the rear)

Testing a thermal cooker in Puno, Peru: 
Wonderbag (from South Africa) and three 

prototypes using locally available materials

6. Measuring 
temperature of food 
in the wonderbags
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Positive pilot grant results

• High enthusiasm for wonderbag

• Suggestions for local prototypes

• Kept food hot – no need to reheat

• Taste acceptable to families

• Appreciable time savings

• Economic component

• Calculate LPG cost-savings → determine affordability

• Explore feasibility of local production – cottage industry

8



Implementation grant

Question: 
Can thermal cooking make LPG affordable & sustainable?

• Existing 180 CHAP participants – experience w/LPG

• Both get 4 months LPG; 5 months follow-up

• Half get wonderbag at start, half at end

• Measure use of wonderbag with temperature data logger

• Participant input throughout use

• Participant input into local design

9
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Energy transitions for household air 
pollution

Josiah Kephart
PhD candidate, Department of Environmental Health and Engineering, 

Johns Hopkins Bloomberg School of Public Health
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Balancing Climate Change with Public Health: Improved Biomass

► Favored by many climate change 
advocates

► Engineered to reduce greenhouses gases

► Renewable biomass fuel (e.g. 
agricultural residue)

► Emissions reductions insufficient to meet 
health-based exposure guidelines

Photo: https://stoves.bioenergylists.org/
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Balancing Climate Change with Public Health: Gas

► Favored by many public health 
advocates, gaining attention

► Fossil fuels

► GHG impact?

► Reduces exposures to health-based 
targets

► Ethical arguments to reduce toxic 
exposures ASAP among most vulnerable

Photo: Kendra Williams
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Renewable Electricity is Ultimate Goal

► Best option for both climate change and 
public health

► Ecuadoran Efficient Cooking Plan

► Transition 3m LPG-users to electric 
induction stoves

► Subsidizes electricity

► Includes major electric infrastructure
● 80% hydroelectric

Photo: http://www.copreci.com/en/news/849-ecuador-begins-the-process-of-replacing-gas-stoves-with-induction-stoves

http://www.copreci.com/en/news/849-ecuador-begins-the-process-of-replacing-gas-stoves-with-induction-stoves
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Rural access to electricity, 1990 - 2015

► Bolivia                                 10%  ->  80% ► Zambia                                         3%  ->  3%

https://data.worldbank.org/



Addressing Household Air Pollution 
through Behavioral Interventions that 

Foster Personal Agency

Anita Shankar
Department of Environmental Health and Engineering, 

Johns Hopkins Bloomberg School of Public Health
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Sustained Adoption of Clean Cooking Solutions Requires Supports for Behavior 
Change at Multiple Levels – with a Focus on Women

► Global adoption of cleaner cooking technologies and fuels tends to be 
low and is generally combined with concurrent use of traditional 
biomass cooking methods 

► Women, as primary cooks and household managers of energy, may 
hold the key to greater uptake and more consistent and sustained use 
of cleaner cooking technologies and fuels

► Women can serve as entrepreneurs/distributors for clean cooking 
solutions

► Women’s local social networks can more easily target rural, last mile 
distribution needs

► However, women, especially those living in resource poor settings, tend 
to be disempowered and lack the personal agency and resources to 
become entrepreneurs, distributors, or promoters of clean cooking 
solutions

Photo source: Global Alliance for Clean Cookstoves (now the Clean Cooking Alliance)
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Research on Personal Agency-Based Empowerment Training for Clean 
Cookstove Entrepreneurs in Kenya

► Results from a randomized controlled trial in Kenya demonstrated 
that women sell improved clean cookstoves more effectively than 
men, if given equal opportunity in the Kenyan context

► The agency-based empowerment training significantly improved the 
effectiveness of cookstove entrepreneurs as compared to standard 
entrepreneurial training (tripling sales and doubling business 
retention)

► If a woman sells cookstoves, adoption and perception of the value of 
the cookstoves is significantly better and consumers report more 
regular and consistent use (as compared with male sellers)

Shankar, et al 2015
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Current Research on the Uptake of a Clean Cooking Stove/Fuel System 
(Inyenyeri) and Personal Agency-based Empowerment training for Women and 
their Male Partners in Kigeme Refugee Camp in Rwanda

► Humanitarian settings pose an additional threat to HAP and 
women’s health 
o Lack of cooking fuel leads women to leave the camp to collect 

firewood, increasing risk of gender-based violence
o Lack of cooking fuel in the home leads to greater food insecurity, 

increasing the risk of intimate partner violence

► On-going randomized controlled trial in Congolese refugee camp in 
Rwanda is looking at two distinct, but integrated interventions
o Intervention 1: Tier 4 Mimimoto cookstove and pellet fuel 

(Inyenyeri program)
o Intervention 2: A personal agency-based empowerment training 

for women and their male partners (if applicable)
o Outcomes include clean cooking uptake, gender-based violence 

and women’s empowerment



Questions for Discussion

1. Given limited availability of LPG in many areas of LMICs, is 
a transition to renewable energy the next step?

2. What lessons have we learned from extensive work and 
research on household air pollution that we can apply to 
outdoor air pollution?


