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NEW ENGLAND JOURNAL OF MEDICINE PUBLICATION ON THE MULTI-COUNTRY 

HOUSEHOLD AIR POLLUTION AND INTERVENTION (HAPIN)TRIAL: RESULTS OF AN LPG 

INTERVENTION ON  BIRTH OUTCOMES IN INDIA, RWANDA, PERU AND GUTEMALA  

Chennai,  
10.10.2022 

 

The prestigious New England Journal of Medicine is publishing results from one of the 

largest multi-country randomised control intervention trials to address household air pollution 

exposures associated with the use of solid biomass cook-fuels among rural populations today. The 

Household Air Pollution Intervention (HAPIN) trial assessed the impacts of an 18 month LPG 

intervention on health in India, Guatemala, Peru and Rwanda among 3200 pregnant women and 200 

older adult women.  This paper reports impacts on birth outcomes including birth weight with 

results on other outcomes (child stunting, child pneumonia and adult systolic blood pressure) to 

follow.   

The study was led by Emory University, Johns Hopkins University and Colorado State 

University in the US in collaboration with investigators from more than a dozen institutions and 

funded by the US National Institutes of Health and the Bill and Melinda Gates Foundation. In India, 

the study was conducted in Kallakurichi and Nagapattinam districts in Tamil Nadu by a multi-

disciplinary team of investigators from Sri Ramachandra Institute of Higher Education and Research 

led by Professor. Kalpana Balakrishnan, Dean (Research) and Director of the ICMR Center for 

Advanced Research at SRIHER. 
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Summary of Findings  

 More than a third the global population—about 3 billion people—rely on solid biomass (wood, 

charcoal, dung and agricultural residue) for cooking.  The resulting household air pollution is a 

leading environmental risk factor, accounting for an estimated 2.3 million deaths annually (0.6 

million deaths were attributable to household air pollution exposures in India in 2019). 

 In India and many low- and middle-income countries are promoting liquefied petroleum gas 

(LPG) as an alternative source of energy for cooking and heating, in some cases subsidizing the 

cost at considerable government costs.  In the near and middle term, LPG may be the most 

scalable of fuels that the WHO has deemed “clean”. 

 There has been considerable evidence from observational studies suggesting that exposure to 

household air pollution during pregnancy is associated with low birth weight but evidence from 

previous randomised control trials for household air pollution has been inconclusive. 

 The aim of the HAPIN trial was to determine the impacts of a randomized LPG intervention on 

health in diverse lower/middle income populations on four primary outcomes: birth weight, 

child stunting, child pneumonia and adult systolic blood pressure.  This paper reports on the first 

of those outcomes and the one for which we have data; results on the others are expected 

within the next several months.  

 3200 pregnant women (9 to <20 weeks gestion)—800 from each of India, Rwanda, Guatemala 

and Peru—were randomized on a 1:1 basis, either to receive a free LPG stove and fuel or to 

serve as controls that continued to cook on traditional stoves with biomass. We measured stove 

use and the pregnant woman’s exposure to air pollution throughout the gestation period.  

 In India, the trial was conducted in Kallakurichi and Nagapattinam districts of TamilNadu 

 Despite the challenge of COVID shutdowns and government restrictions--and the tendency of 

householders to continue to use traditional stoves and fuel even when they have access to 

cleaner fuels—we were able to continue the trial and achieve nearly exclusive use of the LPG 

stoves by the intervention arm throughout the follow up period.   

 The intervention was highly effective in reducing exposure to air pollution. Personal exposure to 

fine particulate matter (PM2.5) in the intervention group was consistently lower than the WHO 

Interim Guideline value of 35 μg/M3-IT1 limit. No other trial to date has been able to accomplish 

such consistent and sustained reductions across multiple countries.  

 Despite the reduction in exposure to air pollution, the birth weight of infants did not differ 

significantly between those born to women who used LPG cookstoves and those born to women 

who used biomass cookstoves.  
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 While PM 2.5 exposures were significantly lower amongst the intervention group, they were still 

more than 7 fold higher that the recently issued WHO guideline values.  Findings suggest that 

even lower levels may be needed to achieve benefits on birth weight.  

 There was suggestive evidence that intervening earlier in gestation may be protective: infants 

born to women who received the intervention at less than 18 weeks’ gestation were 33.8 g (95% 

CI, −2.6 to 70.2) heavier than those born to women who received the intervention at a later 

time. This suggests the length of the intervention may not have been sufficient and it may be 

necessary to reduce exposures throughout pregnancy and perhaps even prior to conception.   

 It is important to note that the study population in India had a higher than average prevalence of 

low birthweight pointing out to the need for addressing the role of multiple risk factors for low 

birth weight in poor populations while scoping intervention programs.  
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“jput vhpthA gad;gLj;jp tPl;bw;Fs; fhw;W khir Fiwg;gjhy; 
gpwf;fg;NghFk; Foe;ijf;F ghjpg;Gfs; FiwAkh?” 

– Ma;twpf;if ntspaPL 
nrd;id> 10 mf;Nlhgh; 2022 

 
 tpwF> epyf;fhp jtph;j;J jput vhpthAit gad;gLj;jp> tPl;bw;Fs; fhw;W khir 

Fiwg;gjhy; gpwf;Fk; Foe;ijf;F ghjpg;Gfs; FiwAkh vd;W mwpa ,e;jpah> Uthz;lh> ngU> 

nfsjkhyh ehLfspy; Nkw;nfhs;sg;;gl;l Ma;Tfspd; KbTfs; gpugy epA ,q;fpyhe;J kUj;Jt 

,jopy; ,d;W ntspaplg;gLfpwJ. ,e;j Ma;T ehd;F ehLfspYk; cs;s 3200 fUTw;w 

jha;khh;fsplKk;> 200 %j;j ngz;fsplKk; elj;jg;gl;lJ. gpwf;Fk; Foe;ijfs; vil 

FiwthfTk;> Fl;ilahfTk;> EiuaPuy; ghjpg;GfSlDk; fhzg;gLtJ Fwpj;Jk;> mth;fs; 

tsUk; NghJ ,uj;j mOj;j gpur;rpid ,Ug;gijAk; ftdj;jpy; nfhz;L Nkw;nfhs;sg;gl;lJ. 

,d;iwa ntspaPL vil rhh;e;jJ.  

 

 ,e;j Ma;it mnkhpf;fhtpd; [hd; `hg;fpd;]; kw;Wk; nfhyNuNlh ];Nll; 

gy;fiyfofq;fs; Kd;dpd;W Nkw;nfhz;ld. 12f;Fk; Nkw;gl;l mikg;GfspypUe;Jk; 

Ma;thsh;fs; <Lgl;ldh;. ,e;j Ma;Tf;F mnkhpf;fhtpd; Njrpa kUj;Jtf; fofKk;> gpy; kw;Wk; 

nkypz;lh Nfl;]; epjpaKk; epjp toq;fpd.  

 

 ,e;jpahtpy; ,e;j Ma;it = ,uhkr;re;jpuh cah;fy;tp kw;Wk; Muha;r;rp epWtdj;jpd; 

Ma;Tj;Jiwj; jiyth; Nguhrphpah; fy;gdh ghyfpU~;zd; jiyikapy; fs;sf;Fwpr;rp kw;Wk; 

ehfg;gl;bdk; khtl;lq;fspy; gy Jiwfis rhh;e;j Ma;thsh;fs; Nkw;nfhz;ldh;.  
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Summary of Findings  

 More than a third the global population—about 3 billion people—rely on solid biomass (wood, charcoal, 

dung and agricultural residue) for cooking.  The resulting household air pollution is a leading environmental 

risk factor, accounting for an estimated 2.3 million deaths annually (0.6 million deaths were attributable to 

household air pollution exposures in India in 2019). 

 In India and many low- and middle-income countries are promoting liquefied petroleum gas (LPG) as an 

alternative source of energy for cooking and heating, in some cases subsidizing the cost at considerable 

government costs.  In the near and middle term, LPG may be the most scalable of fuels that the WHO has 

deemed “clean”. 

 There has been considerable evidence from observational studies suggesting that exposure to household air 

pollution during pregnancy is associated with low birth weight but evidence from previous randomised 

control trials for household air pollution has been inconclusive. 

 The aim of the HAPIN trial was to determine the impacts of a randomized LPG intervention on health in 

diverse lower/middle income populations on four primary outcomes: birth weight, child stunting, child 

pneumonia and adult systolic blood pressure.  This paper reports on the first of those outcomes and the one 

for which we have data; results on the others are expected within the next several months.  

 3200 pregnant women (9 to <20 weeks gestion)—800 from each of India, Rwanda, Guatemala and Peru—

were randomized on a 1:1 basis, either to receive a free LPG stove and fuel or to serve as controls that 

continued to cook on traditional stoves with biomass. We measured stove use and the pregnant woman’s 

exposure to air pollution throughout the gestation period.  

 In India, the trial was conducted in Kallakurichi and Nagapattinam districts of TamilNadu 

 Despite the challenge of COVID shutdowns and government restrictions--and the tendency of householders 

to continue to use traditional stoves and fuel even when they have access to cleaner fuels—we were able to 

continue the trial and achieve nearly exclusive use of the LPG stoves by the intervention arm throughout the 

follow up period.   

 The intervention was highly effective in reducing exposure to air pollution. Personal exposure to fine 

particulate matter (PM2.5) in the intervention group was consistently lower than the WHO Interim Guideline 

value of 35 μg/M
3
-IT1 limit. No other trial to date has been able to accomplish such consistent and sustained 

reductions across multiple countries.  

 Despite the reduction in exposure to air pollution, the birth weight of infants did not differ significantly 

between those born to women who used LPG cookstoves and those born to women who used biomass 

cookstoves.  
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 While PM 2.5 exposures were significantly lower amongst the intervention group, they were still more than 7 

fold higher that the recently issued WHO guideline values.  Findings suggest that even lower levels may be 

needed to achieve benefits on birth weight.  

 There was suggestive evidence that intervening earlier in gestation may be protective: infants born to women 

who received the intervention at less than 18 weeks’ gestation were 33.8 g (95% CI, −2.6 to 70.2) heavier 

than those born to women who received the intervention at a later time. This suggests the length of the 

intervention may not have been sufficient and it may be necessary to reduce exposures throughout pregnancy 

and perhaps even prior to conception.   

 It is important to note that the study population in India had a higher than average prevalence of low 

birthweight pointing out to the need for addressing the role of multiple risk factors for low birth weight in 

poor populations while scoping intervention programs.  

 

 


