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Household air pollution (HAP) vs. health

• HAP is estimated to be responsible 
for 2.6 million deaths each year 
worldwide

• 3 billion people at risk due to 
reliance upon cooking and heating 
with solid fuels

• Solid fuels: wood, coal, animal 
dung, crops, etc.



Research Gaps: Air pollution vs. Lung function

Previous studies:

• Focus on ambient air pollution and health

• Most in developed countries

Few studies on HAP and health

• Lack of evaluation of lung function

• Most with small sample size ( < 100)

• Limited geographic settings



11 countries ( Bangladesh, Brazil, Chile, China, Colombia, India, Pakistan, Philippines, 
South Africa, Tanzania, and Zimbabwe)  28 centers  191 rural communities (≥10% 
using solid fuel primarily for cooking)  39,772 individuals (35-70 yrs old) 

Prospective Urban and Rural Epidemiology (PURE) Study



Exposure Assessment
Using proxy: solid fuel for cooking to represent exposure to HAP

Solid fuel (charcoal, coal, wood, agricultural/crop, animal dung, shrub/grass) vs. gas/electricity

vs.



Health outcome: Lung function

• Important predictor of health and longevity 

• FEV1 (forced expiratory volume in 1 second ) and 
FVC (forced vital capacity): predictors for CVD, COPD

• FEV1: an independent predictor of mortality, CVD, 
and respiratory diseases 

• Smokers usually have 200 ml decrease of FEV1 vs. 
non-smokers



Descriptive Statistics

• 39,772 individuals
• 57% from China

• 28% from South 
Asia: India, Pakistan, 
Bangladesh 

• 15% from Other 
countries



Lung function among solid fuel and clean fuel users
n = 39,772 (Reference: clean fuel users)

Hypothesis: solid fuel users have reduced lung function comparing to clean fuel users



Stratified Analysis:  Solid fuel vs. Lung function



Sensitivity analysis:  PM2.5 vs. Lung function

48-h kitchen PM2.5 vs. Fuel type



Log Personal PM2.5 vs FEV1

Day & Gastel, p. 47.

X= log personal PM2.5
Y= FEV1 (ml)



Log Household PM2.5 vs FEV1

X= log household PM2.5
Y= FEV1 (ml)



Sensitivity analysis: PM2.5 vs. Lung function

Association of household PM2.5 or personal PM2.5 measured at follow-up visit and lung 
function at baseline, among people not changing cooking fuel from baseline to follow-up 

Day & Gastel, p. 47.



Next Steps

• Complete analysis of measured PM2.5 and lung function
• Lung function collected after PM2.5 measures in China

• Develop model to predict PM2.5 concentrations for all PURE 
households

• Evaluate association of HAP and lung function changing over time 
using repeated measures



Conclusions

• Overall, no associations between HAP and lung function when adding SES factor 

• Except small decrease in ratio of FEV1/FVC : -0.27% (-0.54, -0.001) for solid fuel 
users vs. clean fuel users 

• Personal PM model having larger association than household PM model

• Important differences by region and individual/household characteristics:          
eg. larger associations in China, younger adult; middle-class; higher outdoor PM

• Although effect sizes were modest, which contributes new information on 
association between HAP and lung function
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