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Health impact. Malawi
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Utilization of cleaner fuels is related to 

development



Total population using solid fuels
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Household air pollution and mortality



Higher levels of pollution in kitchen during 12 

hours

Devakumar, Environ Int 2014



High Exposure to biomass smoke of children

during 24 hours (n=836) 

Devakumar, Environ Int 2014



Experimental results in animals : 

Emphysema and bronchiolitis
• After exposure to wood smoke for 3 hours a day for3 

months, guinea-pigs developed mild emphysema
• Rats exposed intermittently to wood smoke for
75 minutes daily for 15 days had 
� mononuclear bronchiolitis 
� and mild emphysema; 
� these conditions  became more severe following exposure 

for 30 and  45 days
• A fibrotic lung reaction simulating silicosis has been 

produced experimentally in animals exposed to wood
smoke
• Exposure to wood smoke may be associated with 

interstitial lung disease (inflammation of the lung 
structure leading to  fibrosis)

Bruce, WHO 2000



Comparison of lung morphology in COPD secondary to

cigarette and biomass smoke (necropsy) in women

Rivera, R. M. Rivera et al. 
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Respiratory tracts infections : cause of mortality

in children <5 yrs old

Bruce, WHO 2000



Mexico : Significant increase of respiratory

symptoms

Regalado, 



� FEV1 and FVC were significantly reduced in the 

population using biomass compared with non-biomass

using population

� Even in the yougest age group (18-25 yrs old) and in 

women

� Biomass add an additive effect to tobacco exposure

Kurmi Eur Resp J 2013



Exposure to biomass and risk of COPD

Kurmi Thorax 2010
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Intervention studies



Intervention : decrease of respiratory symptoms and in lung function decline after one year of 

follow-up (31 ml vs 62 ml)

Romieu, Am J Respir Crit Care Med 2009









Summary



Conclusions

• Biomass exposure : priority of public health

• Biomass smoke :  heterogeneity in composition 

particules (coal, particules..)

• Respiratory and cardio-vascular effects

▫ New-born babies

▫ Young children

▫ Women

• Increase of respiratory symptoms

• Lung function decline

• Risk factor of COPD 

• Intervention studies are needed



Research project

Antananarivo

Rural 

N= 500 

Urbain N=500

Tamatave 

Rural 

N=500

Urbain

N=500

Mahajanga

Rural N=500

Urbain N=500

La population étudiée sera sélectionnée par un sondage en grappe  dont 

l’unité est le foyer, à partir d’un recensement de la population.



Comité scientifique 

-Madagascar :  
Antananarivo : 

Dr RAKOTOMIZAO Jocelyn (CHU befelatanana, Antananarivo), Pr 
ANDRIANARISOA Ange (CHU Befelatanana, Antananarivo), Dr 
RANDRIANARIMANANA Daniella (CHU Befelatanana Antananarivo), Dr 
RABEMANANJARA Charlin (CHU Befelatanana Antananarivo), Dr 
RAVALISON Bakoly (CHU Antananarivo), Dr Bertrand Cauchoix (PNLT 
Antananarivo)

Mahajanga : 
Pr RAHARIMANANA Rondro (CHU Majunga), Pr RALISON Andrianaivo
(CHU Mahajanga), 

Tamatave : Dr ANDRIAMIHAJA Rabezanahary (CHU Tamatave), Dr 
RAZAFINDRAKOTO Lucien (CHU Tamatave), 
-France
Pr P L’HER (Soutien Pneumologique International, SPLF), Pr 
RAHERISON  Chantal (Université Bordeaux CHU Bordeaux), Pr Denis 
Charpin (Marseille)






