Science Selections

Public Health Impact of Coal

and Electricity Consumption
Risk-Benefit Balance Varies by Country

Access to electricity contributes to good health by powering infrastruc-
ture for clean drinking water and sanitation and by reducing the need for
indoor burning of coal, wood, and other solid fuels. But these benefits
can be offset by health threats posed by the emissions from fossil fuel-
based electricity production—direct public health effects attributable to
particulate matter, sulfur and nitrous oxides, volatile organic compounds,
carbon monoxide, and ozone are estimated to account for more than
70% of the external costs of power generation (i.e., costs not factored into
the price paid for electricity). A multitiered analysis of the relationship
between coal consumption, electricity use, and health outcomes uses
three complementary data sets to compare positive and negative health
effects of power generation [EHP 119(6):821-826; Gohlke et al.].

The authors developed an autoregressive time-series model of
infant mortality, life expectancy, electricity consumption, and coal
consumption for 41 different countries over the period 1965-2005.
They divided the countries into three groups depending on infant
mortality and life expectancy rates as of 1965: countries with high
infant mortality and low life expectancy, those with moderately high
infant mortality and medium to high life expectancy, and those with
low infant mortality and high life expectancy.

Model predictions suggested infant mortality would decrease with
increasing electricity consumption over time, but only in countries that
started off with high infant mortality and low life expectancy, a group
that included Algeria, Brazil, India, Indonesia, Pakistan, Peru, South
Africa, and Turkey. Models did not predict a change in life expectancy
with increased electricity use, but did predict a decrease in life expectan-
cy with increased coal consumption in countries with moderate infant
mortality and life expectancy in 1965. In addition, infant mortality was
predicted to increase with increased coal consumption in those countries
with low infant mortality and high life expectancy.

The authors compared these results with estimates from two inde-
pendent methods for modeling health effects of energy-related environ-
mental exposures. The first method, the World Health Organization’s
Environmental Burden of Disease model, estimates the burden of

Chemical Count
Quantifying Exposures in Pregnant Women

A nationally representative assessment of pregnant women’s exposure
to 163 chemicals reveals what the authors term “ubiquitous exposure
to multiple chemicals during a sensitive period of development”
[EHP 119(6):878-885; Woodruff et al.]. The new study is based on
samples collected and analyzed as part of the National Health and
Nutrition Examination Survey (NHANES) 2003-2004.

The researchers assessed data for 268 pregnant women between
the ages of 15 and 44. Chemical analytes assessed included metals,
perfluorinated compounds, organochlorine pesticides, organo-
phosphate insecticide metabolites, phthalates, polybrominated
diphenyl ethers (PBDEs), polycyclic aromatic hydrocarbons (PAHs),
phenols, polychlorinated biphenyls (PCBs), dioxin-like chemicals,
perchlorate, triclosan, and volatile organic compounds. Not all
analytes were measured in all women.

The study showed the pregnant women had widespread exposure
to substances banned decades ago as well as contemporary con-
taminants. Several of the chemical analytes assessed were detected in
99-100% of the pregnant women. There was substantial variation
in the levels of individual analytes to which pregnant women were
exposed. Most notably, the difference between the geometric mean
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human disease related to outdoor air pollution, indoor air pollution,
drinking water, and sanitation. The second method, the Greenhouse
Gas and Air Pollution Interactions and Synergies model developed
by the International Institute for Applied Systems Analysis, estimates
potential life-shortening effects of pollutant emissions from coal-fired
power plants. Estimates from both models were consistent with those
derived from the authors’ autoregressive model.

The study’s limitations include a lack of comprehensive data for
variables such as education level, vaccination rates, and health care
access and/or expenditures. However, the consistency of the results
of the three analyses strongly supports the authors’ conclusions and
highlights ways that human health impacts might be integrated into
climate change mitigation and energy policy research.
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and 95th percentile for phthalates and one PBDE, BDE-153, varied
by more than an order of magnitude. More research is needed to
identify the major sources of exposure to these compounds among
pregnant women and the general population, the authors say.

Although no health effects were assessed as part of this study,
levels of many chemicals detected—including mercury, phthalates,
PBDEs, and PCBs—were similar to those associated with adverse
reproductive and developmental effects in epidemiologic studies.
The study also showed that many women were exposed to multiple
chemicals that may contribute to the same adverse outcomes. For
example, perchlorate, PCBs, PBDEs, and triclosan have all been
associated with changes in maternal thyroid hormones, whereas
mercury, lead, and PCBs can all harm the developing brain.

The authors point out that exposure to multiple chemicals that
act on the same adverse outcome can have a greater effect than
exposure to an individual chemical. The National Academy of
Sciences recommends accounting for multiple exposures, as well
as exposures that occur during sensitive periods of development,
in order to improve assessment of chemical risks across the U.S.
population.
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