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Delhi air quality regulations improve
respiratory health

April 11 2011

Faced with severe air pollution, the Indian Supreme Court mandated sweeping
reforms, includinging conversion of buses and other public transport to
compressed national gas. Research using NASA images shows that the reforms
are working. Credit: Credit: Jai Pal Singh

Recent radical changes in air quality regulations in Delhi, India, have had
a substantial positive effect on the health of city residents, according to
new research co-authored by Andrew Foster, professor of economics
and community health and an associate at Brown's Population Studies
and Training Center. The findings from this first systematic study
quantifying the heath effects of Delhi's environmental interventions are
published in the online issue of Ammospheric Environment. The research
1s among the first to use remote sensing imagery to look directly at the
effects of air quality on health.

1/3



PHYS 19X

Ranking among the most polluted cities in the world, Delhi was at its
peak of air pollution around the turn of the millennium, prompting the
Indian Supreme Court to mandate a series of air quality regulations
unprecedented in scope and implementation speed. Chief among the
regulations was a mandate to convert all public vehicles — buses, taxis,
and scooters — to compressed natural gas over a two-year period,
substantially limit the flow of diesel trucks through Delhi during working
hours, and close polluting industries in residential areas.

Foster and co-author Naresh Kumar, of the University of lowa,
administered a socioeconomic and respiratory health survey to 1,576
households (3,989 subjects), which collected time-use data, residence
histories, demographic information, and direct measurements of lung
function. To calculate pollution exposure at the place of residence, they
also collected air pollution data in 2003 by monitoring 113 sites spread
across Delhi and neighboring areas, recording particulate matter. To
measure air quality levels in the previous years, the researchers analyzed
satellite images provided by NASA's Moderate Resolution Imaging
Spectroradiometer (MODIS).

Three major findings emerged from the analysis. First, the interventions
were associated with a significant improvement in respiratory health.
Second, the effects of ambient air varied significantly by gender and
income. For example, they found that the effects are significant and
negative among the lower-income households. Third, the data suggested
that the differences are strongly correlated with the amount of time one
spends outside. The poorest men spend an average of seven hours
outside per day, while men in the richest households spent almost no
time outside at all. The findings suggest that poorer men exhibited a
significant negative relationship between ambient air and respiratory
health, and better-off men exhibited an insignificant relationship.

"The huge thing that jumped out is the difference between the relatively
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poor and the relatively well-off households in terms of the kinds of
adverse health effects they experienced," said Foster. "This really shows
us something about the target population and the people who are being
most affected by policy. It allows us to look at environmental justice on
an individual level, rather than in regional groupings. ... This research
opened up a whole new agenda on how we should think about
environmental regulation in low income countries."
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