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Environmental health in Peru: outdoor and indoor
air contamination
To the editor:
We read with interest a recent report by the
World Health Organization (WHO) on outdoor air
contamination in the world, “Ambient (outdoor) air
pollution in cities database 2014” (1). Air quality is
represented by annual mean concentration of fine
particulate matter, i.e., particles smaller than 2.5
microns (PM2.5). The report included assessments for
17 countries in the Region of the Americas, and only
Canada (8 µg/m3) was within the WHO reference value
of < 10 µg/m3 of PM2.5. Three countries, Honduras (32
µg/m3), Guatemala, (33 µg/m3), and Peru (38 µg/m3,
in Lima) had the highest mean annual PM2.5 values, a
situation of grave public health concern.
Specifically regarding Peru, PM2.5 levels in
Lima during 2001–2011 averaged about 50 µg/m3
PM2.5 (2). Using standard formulas and exposureresponse data from the literature (3), we estimate
that the excess of PM2.5 in Lima (above the 10 µg/m3
reference level) during this period, resulted in
approximately 2 300 premature adult deaths annually
from cardiorespiratory disease (4). This situation was
discussed at a recent workshop held in Lima, Peru,
on 28–30 April 2014 (5), sponsored by the Fogarty
Program of the National Institute of Health (NIH,
Bethesda, Maryland, United States of America).
Another important problem is indoor air
contamination. Almost 3 billion people worldwide use
biomass for cooking and heating in their houses (6).
WHO estimates that in 2012, there were approximately
81 300 deaths in the Americas caused by household air
pollution (HAP) due to burning of biomass fuel and
coal (7).
In Peru, biomass is used for cooking/heating by
about 1/3 of the population (2 million households);
estimated indoor levels of PM2.5 are 100 µg/m3
(8). Given these levels, we estimate that there are
3 000 premature adult deaths annually in Peru from
cardiorespiratory disease due to indoor contamination,
plus an unknown number of deaths among children (4).
Improved biomass cooking-stoves have been
implemented in many areas of Peru; however, as in
other parts of the world (6), the improved stoves have,
generally, not been able to sustain levels of particulates
below the recommended value (9). It may be that
cook-stoves cannot decrease exposure significantly
enough to reduce adverse health effects, and that
alternatives, such as gas, now cheaper worldwide and
more accessible to large populations, are needed. In the
meantime, we need to better understand the exposureresponse between indoor PM2.5 and health effects by
conducting evidence-based risk assessments and costbenefit analyses.
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In summary, both outdoor and indoor air
pollution in the Americas, and in Peru, in particular,
occur at unacceptable levels. Reducing air pollution to
WHO-recommended levels requires difficult political
action that must balance the potential economic cost
against the current cost in human lives. Since burning
fossil fuel produces both CO2 and PM2.5, it is helpful
that the current worldwide push to limit carbon
emissions coincides with the need to reduce levels of
PM2.5 in outdoor and indoor air.
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