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Summary:  

Household air pollution (HAP) associated with solid biomass cook-fuel use is a leading risk factor for 

the Indian national burden of disease. Nearly 95% of India’s households currently have access to 

clean fuels, particularly liquefied petroleum gas (LPG), on account of Pradhan Mantri Ujjwala Yojana 

(PMUY), which has provided LPG access to 80 million households since 2016.   

 

Over the past decades, HAP exposure monitoring and epidemiological studies have generated 

evidence to support the health narrative embedded within PMUY. Multiple avenues of public health 

messaging effectively translated this evidence for a broad range of audiences across diverse Indian 

states. While these activities helped PMUY attain its stated target of providing poor families with 

LPG access, they have not yet resulted in increasing sustained LPG use to levels that protect 

health. Fuel stacking, the simultaneous use of biomass and LPG, continues to be widespread 

among PMUY beneficiaries, as suggested by low LPG refill rates.   

 

To evaluate the Reach and Effectiveness of India’s large clean cooking fuel distribution program, 

abbreviated PMUY, and similar programs globally, new methods and metrics are likely required to 

help inform and develop models to guide important implementation questions.  

 

In an effort to answer the benefits of PMUY program on reductions in HAP, the AAM-LASSI project 

has deployed a hyperlocal, relatively low-cost PM2.5 sensor network across a sample of PMUY 

villages and combined with LPG access and use data, to develop new metrics to assess LPG 

coverage and its relationship with air pollution exposure. This study is ongoing in Tamil Nadu (TN), 

where PMUY has provided 98% of households with access to LPG, but where refill rates continue to 

be highly variable. This variability provides an optimal setting from which to select villages with 

alternative intensities of LPG use.  

 

The AAM-LASSI project seeks to answer the following questions across 16 villages, all served by 

PMUY but with different intensities of LPG usage: 

 

1. What is the relationship between the number of PMUY beneficiaries, annual village-scale per 

capita LPG refill consumption and ambient PM2.5 concentrations?  

2. What is the relationship between the percent of households using biomass as their primary 

fuel and ambient PM2.5 concentrations?  

3. What requirements (such as LPG coverage, regional sources of pollution, percent using 

biomass as primary or secondary fuel (stacking)) are needed for PMUY villages to consistently meet 

the Indian PM2.5 National Ambient Air Quality Standard (NAAQS) of 40 μg/m3?  

4. What are the predictors of inter- and intra-community variations in ambient PM2.5 among 

PMUY villages? 

  



Prenatal fine particulate matter (PM2.5) and polycyclic aromatic hydrocarbon (PAH) 

exposures and their association with birthweight 

FUNDING SOURCE: Funded by the NIH Fogarty’s International Center, US 

 

Summary 

The growing burden of disease attributable to air pollution represents a serious public health crisis 

in India.    Despite the ubiquity of exposures that are significantly in excess of the health-based 

guidelines, there is limited understanding of exposure-response relationships between air pollution 

exposures and adverse pregnancy outcomes. The proposed study aims to set-up a urban pregnant 

mother cohort to (i) assess pregnancy period personal exposures to PAHs and PM2.5 (ii) determine 

exposure-response relationships between PM2.5, PAHs, fetal growth and birth-weight and (iii) 

evaluate select biomarkers specific to PAHs, and explore the role of nutrition in modifying the effects 

of PAH exposure on fetal growth and birth weight. Our research group at Sri Ramachandra (SRU) 

has extensive experience of establishing prospective cohorts across India to study air pollution and 

health. Few important ones include the ICMR funded Tamil Nadu Air Pollution and Health Effects 

(TAPHE) cohort of 1300 pregnant women, the NIH funded multi-country Household Air Pollution 

Intervention Network (HAPIN) trial of 800 mother-child pairs and the Delhi Air Pollution: Health and 

Effects (DAPHNE) cohort of 600 mother-child pairs. Building on these experiences, the study will 

establish an urban cohort of 300 pregnant women recruited from outpatient clinics of SRU in 

Chennai city. Eligible and consenting subjects will be given personal sensors to monitor PM2.5 and 

PAH exposures during each trimester. Fetal ultrasound will be performed by SRU ultrasonologists to 

measure head circumference, femur length, abdominal circumference and biparietal diameter. Infant 

weight and length will be measured within 24hours of birth. Additionally, biomarkers specific to PAHs 

will be measured in cord blood, maternal blood and urine to explore the mechanistic link between 

PAH exposure, oxidative stress, and fetal/infant growth. Dietary intake will be captured using 

validated food frequency questionnaire to examine effect modification. The project activities are 

designed to provide extensive training in research methods in the fields of environmental health, 

nutrition, epidemiology, and statistics. Project activities will be performed at SRU, and my career 

development training is planned at Emory and Harvard Universities, the institutions of my US 

mentorship team. Together, the research and capacity building activities is expected to create the 

necessary infra-structure for conduct of rigorous exposure-response studies for a range of 

environmental exposures and maternal/child health outcomes while also addressing nutritional 

effect modification using a combination of state of art methodologies in exposure/bio-monitoring. 

The study will generate the first estimates of early life exposures to PAHs in relation to fetal 

development and birth-weight from India while also adding important new information to the global 

pool of evidence. Outputs from this study as well as potential follow-up studies can provide 

persuasive evidence for policy actions directed at maternal and child health in India and across all 

LMICs.   

 














