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As the largest developing country in the world, China has achieved
rapid economic development, averaging an annual gross domestic
product (GDP) growth rate of 10% over the past two decades. But
this success comes at the cost of deterioration of the environment.
China’s environmental problems, including outdoor and indoor air
pollution, water shortages and pollution, desertification, and soil
pollution, have become more pronounced and are subjecting Chinese
residents to significant health risks.

In Chinese cities, outdoor air pollution is the biggest environmental
challenge for public health. The source of air pollution in Chinese cit-
ies has gradually changed from conventional coal combustion to a
mixture of coal-combustion and motor-vehicle emissions. Generally,
China’s current air pollution situation is similar to to that of developed
countries in the 1960s. The annual average concentrations of inhalable
particles [particles < 10 pm in aerodynamic diameter (PM;)], sulfur
dioxide (SO,), and nitrogen dioxides (NO,), the three criteria pollut-
ants in China, were 89 pg/m?, 48 pg/m?, and 34 pg/m?, respectively,
in 113 medium to large Chinese cities (Ministry of Environmental
Protection of China 2009). Many studies have documented the adverse
health effects of outdoor air pollution in China, including increases in
respiratory symptoms, hospitalization, and premature mortality (Chen
et al. 2004). The World Health Organization (WHO) estimated that
outdoor air pollution was associated with approximately 300,000
premature deaths per year in China (Cohen et al. 2005), and Chinese
scientists have given similar estimates (Zhang et al. 2008).

In rural areas of China, coal and biomass fuels are still widely
used in stoves and produce substantial indoor air pollution. The
evidence for adverse health effects of solid fuels is strong, including
lung cancer, acute respiratory infection, and chronic obstructive pul-
monary disease (Zhang and Smith 2007). The WHO estimated that
solid fuels used in Chinese households cause approximately 420,000
premature deaths annually (Smith et al. 2004).

Water pollution is another cause for serious health concern in
China, especially in rural areas. From 2000 to 2008, the quality of
surface water worsened in northern China, where it improved slightly
in southern China (Ministry of Environmental Protection of China
2009). In 2008, among 200 major rivers in China, water quality in
20.8% of 409 monitored sections was below grade V, the worst grade
in the Chinese National Standard for Water Quality; water of this
grade is virtually of no functional use, even for agricultural irrigation
(Ministry of Environmental Protection of China 2009). Analysis of
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data from the 2003 National Health Services
Survey (Ministry of Health of China 2004)
indicates that two-thirds of the rural popu-
lation does not have access to piped water.
Exposure to contaminated drinking water
has been associated with increasing rates of
digestive cancers and infectious diseases such
as hepatitis and cholera (Wu et al. 1999). The World Bank (2007)
estimated that the health cost of cancers and diarrhea associated with
water pollution reached approximately US$8 billion in 2003 in rural
areas of China.

Other important environmental health problems in China include
climate change, disposal and treatment of electronic waste, and heavy
metal pollution in the soil. China is one of the countries most suscep-
tible to the adverse effects of climate change. Although the Chinese
government has paid great attention to climate change, there has been
limited interest in the health impacts so far. Approximately 70% of
the electronic waste generated worldwide is processed in China, pos-
ing substantial risk to human health and the environment (Ni and
Zeng 2009). Also, pollution from heavy metals such as lead, mercury,
chromium, cadmium, and arsenic has become increasingly prominent,
seriously endangering the health of local citizens (He et al. 2009).
The recent discovery of clusters of lead poisoning involving thousands
of Chinese children has raised severe public concern (Watts 2009).
Small-scale rural factories known as “township and village enterprises”
play an important role in China’s growing pollution problems in the
countryside.

China is striving to quadruple its GDP of 2000 by the year 2020,
and consequently will face even more serious environmental chal-
lenges. Despite the environmental health problems described above,
the Chinese government is beginning to focus on these issues and has
embarked on the strategic transformation from economic development
alone to environment and development in building an energy-saving
and environment-friendly society. China’s economic progress can be
the foundation of improvements in environmental health. In the early
1980s, the Chinese government invested US$1.6 billion annually, or
0.51% of China’s GDP, on environmental protection; in 2008, the
number increased to US$66 billion, reaching 1.49% of China’s GDP
(China National Bureau of Statistics 2009). In 2007, for the first time
in recent years, China reported a reduction in national total emissions
of chemical oxygen demand in water and SO, in air, by 3.1% and
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4.7% respectively, compared with the previous year. Also in 2007,
China issued its first National Environment and Health Action Plan
(2007-2015) (Ministry of Health of China 2007). The plan addresses
the need to establish nationwide surveillance networks for environment
and health, and for different government agencies and stakeholders
to share information and take responsibility. According to the action
plan, China will conduct national surveys to obtain accurate informa-
tion on the nature and extent of environmental pollution and its health
impact. China aims to form a comprehensive and efficient system for
environmental health by 2015. Furthermore, the Chinese government
will need to overcome policy and institutional barriers, such as lack of
effective legislation, mechanisms for interdepartmental coordination,
involvement of health authorities in environmental management, and
adequate staffing at the local level.
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Human Data on Bisphenol A and
Neurodevelopment
doi:10.1289/ehp.0901610

In this issue of EHP, Braun et al. (2009) report that the concentration of
bisphenol A (BPA) in maternal urine from early pregnancy is associated
with female offspring having more externalizing behavior. Hyperactivity
and aggression are externalizing behaviors, and both are more frequent
in boys than in girls (H6lling et al. 2008; Stene-Larsen et al. 2009).
Sexually dimorphic behaviors in female rodents have been shown to be
masculinized by exogenous estrogens (Ryan and Vandenbergh 2006),
and BPA is weakly estrogenic in most experimental systems (Kuiper
et al. 1998). Early pregnancy is the time in humans when masculinizing
hormones first have their effects on the human brain (Cohen-Bendahan
et al. 2005). I congratulate Braun and colleagues for bringing forth
epidemiologic data on a topic for which it is most welcome and timely.
Regulators at the U.S. Food and Drug Administration are currently
reconsidering policy on BPA (U.S. FDA 2009). Thus, interpretation of
the new results needs especially careful consideration.

Although the conclusions reached by Braun et al. (2009) may
appear to be supported by the experimental literature, the role of
estrogen in development—especially in the brain—is different in
rodents and primates (Witorsch 2002). Although plasma estrogens
increase in both rodents and primates during pregnancy, the increase
in humans (Burney et al. 2008) is > 3 times that in rodents (Gonzalez
et al. 2003; Rodriguez-Cuenca et al. 2006); the absolute difference
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in estrogen levels between species is even
greater (Witorsch 2002). More important,
in the developing male rodent brain, testos-
terone is converted to estrogen, and it is this
estrogen that is responsible for masculine
behavior (Li et al. 2008). In rodents, a mas-
culinizing effect of low-dose BPA has been
demonstrated (Chapin et al. 2008; Ryan
and Vandenbergh, 2006). In developing male primate brains, how-
ever, testosterone appears to masculinize directly without an estrogen
intermediary (Li et al. 2008; Wallen and Hassett 2009). The syn-
thetic estrogen diethylstilbestrol, when administered during human
pregnancy, has no established effects on behavior of female offspring
(Cohen-Bendahan et al. 2005). According to Cohen-Bendahan
et al. (2005), “prenatal estrogen appears to have little effect on early
human development, perhaps because both males and females are
exposed to high levels of estrogen from the mother.” Furthermore, Li
et al. (2008) stated that “to the extent that endocrine disrupters such
as bisphenol A have been shown to duplicate or disrupt estradiol’s
action in the developing rodent nervous system ..., the relevance of
such effects for human brain and behavioral development is called
into question.”
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