
In the past 25 years, China has experienced
remarkable economic growth and rapid agri-
cultural-to-industrial and rural-to-urban tran-
sitions. Its gross domestic product (GDP) has
increased at rates of 8–9% annually, and hun-
dreds of millions of people have been lifted
from extreme poverty. As a consequence of
this unprecedented growth, China now faces
many daunting environmental challenges that
are significantly affecting human health and
quality of life. China’s environmental sustain-
ability index is 133 among 145 countries
ranked in 2005 (Esty et al. 2005). Because
China has the largest population and the
third largest land area of any nation, it is sig-
nificant that environmental management and
sustainability are now recognized as a high
priority of the government.

Some specific examples of the environ-
mental challenges facing China include
indoor and outdoor air pollution; contamina-
tion of land from use of water that contains
industrial waste, untreated human and animal
sewage, and excessive use of fertilizers and
pesticides; deforestation; loss of agricultural
land; and sustainability. The World Bank
(2007) has estimated that 20 of the 30 cities
with the most polluted air are in China and
that outdoor air pollution from industrial,
vehicular, and energy-generating sources causes

350,000–400,000 deaths each year. Water
pollution results from unregulated industrial
growth, rapid expansion of urban areas with
insufficient infrastructure for water treatment,
intense use of fertilizers, and irrigation of farm-
land with water containing untreated sewage
and industrial waste. The World Bank (2007)
also estimated that 60,000 people each year
die prematurely from waterborne infectious
diseases. The Chinese Academy of Agricultural
Sciences has estimated that pesticide exposure
affects the health of 100,000 people annually
(Huang et al. 2000), and this may be a signifi-
cant underestimation of the actual exposure,
because approximately one-half of the fruits
and vegetables tested from two provinces had
levels of carbamate and organophosphate pesti-
cides in excess of government standards
[Huang et al. 2000; Yunnan Entomological
Society (YES) Newsletter 2001]. Such pesticide
exposures are reported to have caused repro-
ductive abnormalities among male farmworkers
(Padungtod et al. 1999, 2000). Furthermore,
an estimated 12 million tons of grain are conta-
minated annually with heavy metals, at a cost
to the country of US $2.5 billion (Padungtod
et al. 2000).

Finally, China’s State Environmental
Protection Administration (SEPA) estimated
that use of contaminated water, excess fertilizer,

solid waste, pesticides, and other pollutants has
damaged about 10% (12.3 million hectares) of
China’s arable land (China Daily 2006;
Reuter’s 2007). Because only about 13% of
China’s land area is suitable for farming, pollu-
tion damage combined with loss of arable land
due to industrial use and urbanization are
endangering China’s food security. Also,
China’s growing livestock-farming industry
produces 2.7 billion tons of waste annually
(Padungtod et al. 2000). About 97% of the
20,000 medium- to large-sized livestock farms
do not have waste treatment facilities, so waste
is discharged directly into the environment,
polluting the air, water, and soil (Padungtod
et al. 2000).

Reversing the environmental degradation
associated with economic growth and other
human activities will require strong govern-
ment leadership and an enormous economic
investment in new technologies. For example,
the annual economic costs of air and water pol-
lution in China alone have been estimated at
3% and 6% of the GDP, respectively (World
Bank 2007), effectively blunting in real terms
anywhere from one-third to two-thirds of
China’s dramatic economic growth. Moreover,
these estimates do not take into account the
demands and pressures that such growth has on
the country’s natural resources and thus on its
ability as a nation to achieve long-term sustain-
able improvements in quality of life for present
and future generations. On the global scale,
China is estimated to have the second largest
“ecological footprint” of any nation (second
only to the United States), and this footprint
continues to expand rapidly (Liu and Diamond
2005). Because China’s environmental policies,
and their success or failure, will have a signifi-
cant impact on the global economy, global
ecology, and global health, it is critical for both
China and the rest of the world to find solu-
tions to these environmental problems. 

Reasons for Optimism

But, in spite of the enormous challenge, there
are reasons for optimism that China will be
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successful in addressing its environmental
problems. First, the central government
acknowledges these problems and has made
environmental protection a high priority. For
example, improvement in the environment is
now a key element used to evaluate the perfor-
mance of provincial and municipal leaders.
Government leaders (e.g., Premier Wen Jiabao)
have recently emphasized the need for better
environmental protection practices with the
implementation of interventions involving
strong public participation (Yue 2006). China’s
ever-growing international presence (e.g., mem-
bership in the World Trade Organization and
the 2008 Olympic Games in Beijing) has pro-
vided increased incentives to employ cleaner
production practices, improved resource use,
and more energy-efficient operations. Because
of the increased emphasis on environmental
protection, specific environmental advances in
China over the past decade are already evident;
these include a gradual reduction in urban air
pollution, the phasing out of leaded gasoline,
and the introduction of land conservation
measures such as reforestation programs and a
ban on logging. Furthermore, China’s environ-
mental laws, policies, and regulations continue
to be developed and are becoming more strin-
gent, and there are efforts to adopt green GDP
practices that take into account environmental
costs of development.

Both the central government’s call for
public participation and our suggestion of the
use of community-based participatory research
(CBPR) should be highly successful in China
because this country has had a long history of
government-driven mass public campaigns.
Among the most remarkably successful of
these has been the schistosomiasis control
efforts that began in the 1950s (Wang 2000;
Yuan et al. 2002). These consisted of public
application of molluscicides, environmental
modifications (e.g., drainage of swampy areas),
mass chemotherapy, public education, and
improvements in sanitation. Also, “grassroots”
non–government-driven public participation
in environmental issues, although still rare, is
beginning to occur. For example, a commu-
nity-based effort got villagers involved in the
cleanup of the Han River in Hubei Province.
The high levels of arsenic, chromium, and
benzene discharged from upstream industries
were thought to be associated with increased
risk of various cancers in the village of
Zhaiwan. This successful community-initiated
activity caught the attention of high-level gov-
ernment officials, who assisted with the reme-
diation effort by providing money for a system
of wells and pipes to make safe drinking water
available to 803 households (Haggart and Lan
2000, 2006).

In 2006, Pan Yue, the deputy director of
the SEPA stressed the need for government
accountability and for public involvement in

environmental issues, stating that public partici-
pation in environmental protection is part of
the development process of a socialist democ-
racy (Yue 2006). He also outlined key govern-
ment actions needed in China to promote
public participation in environmental protec-
tion, including responding to and protecting
the public’s legal right to participate in environ-
mental protection; increasing the transparency
of environmental information so that “the force
of public opinion can put pressure on those
who destroy the environment”; facilitating pub-
lic participation in environmental decision
making through meetings and hearings, legally
required for large projects as of 2003; allowing
public interest environmental litigation wherein
citizens, communities, and government agen-
cies can bring lawsuits on behalf of the wider
public; and increasing cooperation with envi-
ronmental nongovernmental organizations
(e.g., providing professional training, creating
platforms for public communication, organiz-
ing activities, and sponsoring public opinion
surveys on particular policies).

CBPR Model

Given the long history of government, indus-
try, and community collaborations in China,
fertile ground and infrastructure already exist
for the integration of community-based ini-
tiatives in environmental health protection,
with the government likely to lead the way in
the near term. CBPR emerged in the United
States over the past 25 years as an important
alternative to more traditional investigator-
initiated research that used community resi-
dents as research subjects and, at times,
created a sense of inequity, mistrust, and
exploitation (Israel et al. 1998; Northridge
et al. 2000; O’Fallon and Dearry 2001;
O’Fallon et al. 2003; Olden 1998; Olden
et al. 2001). CBPR has been described as
research “with” and “for” communities, rather
than research “on” communities. It is a com-
prehensive approach to public health practice
and research on the social and environmental
determinants of health. Its aim is to increase
knowledge and understanding of a given phe-
nomenon and to translate the knowledge
gained into action-oriented interventions to
achieve behavioral and policy change to
improve public health and quality of life for
community members (O’Fallon et al. 2003).

CBPR is a collaborative approach to
research that involves community members,
organizational representatives, and researchers
as equal participants in all phases of the
research process. This process includes identi-
fying health issues and choosing research topics
of concern to the community; developing
assessment tools; collecting, analyzing, and
interpreting data; determining how data can be
used to inform decision making; developing
the research design; designing, implementing,

and evaluating interventions; interpreting, dis-
seminating, and translating findings into poli-
cies and programs; and monitoring of social
and ethical concerns. In CBPR, all partners
contribute their respective expertise and share
responsibilities and power of decision making
(Israel et al. 1998; Northridge et al. 2000;
O’Fallon and Dearry 2001; O’Fallon et al.
2003; Olden 1998; Olden et al. 2001).

Community-based and community-
oriented approaches to research developed in
many instances as researchers and agencies
attempted to respond to concerns raised by
the general public or by citizen groups about
specific health issues affecting local communi-
ties or exposed groups of people (Wallerstein
and Duran 2003). CBPR has now been
endorsed as a valuable research approach in
the United States by the National Institutes of
Health, the Centers for Disease Control and
Prevention (CDC), and the Institute of
Medicine (1999). Since the early 1990s,
CBPR has been a large part of the transla-
tional research program of the National
Institute of Environmental Health Sciences
(NIEHS), specifically in the Environmental
Justice Program, a program developed to
address the immediate environmental health
concerns of socioeconomically disadvantaged
communities throughout the United States.
The objective of this program is to determine
whether living and working in the most pol-
luted environments contributes to the dispari-
ties in health experienced by this population.
By involving the community, the lessons
learned can be effectively translated into effec-
tive public health prevention measures with-
out the long delay characteristic of traditional
investigator-driven research. The Agency for
Toxic Substances and Disease Registry has
also promoted a CBPR approach to environ-
mental health issues (Sexton et al. 1993).

Despite the challenges to conducting
CBPR described in the literature (Cohall
1999; Israel et al. 1998), this research
approach is beginning to develop a track
record of success because the various research
groups targeted indicators that were both
actionable and changeable. For example, the
University of Iowa worked with the concen-
trated animal feeding operations in the state
to develop a better way to protect air and
water quality threatened by the release of
ammonia and hydrogen sulfide from hog
waste (Merchant J, personal communication).
Many of the recommendations generated by
this report became established policies of the
state government to protect the environment
and quality of life of residents from waste
generated by hog farms. Similarly, a CBPR
effort in Oklahoma mobilized a Native
American community to prevent heavy metal
contamination of their land from the mining
of lead and zinc (Kegler and Malcoe 2004). 
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A partnership between the community
and the University of Cincinnati in Ohio
examined the efficiency of the city’s dust
removal and contaminant control procedures
during the demolition of old housing stock
(Bornscheim R, personal communication).
The control procedures were found to be very
inefficient, and dust collected in the commu-
nity contained high levels of lead. Based on
these findings, the Cincinnati Office of
Environmental Management developed a new
set of regulations to control lead in dust from
demolition of old housing (Porras C, personal
communication). A community-based organi-
zation in San Diego, California, partnered
with an environmental health scientist at the
University of Southern California to investi-
gate the human health effects of exposure to
hexavalent chromium, a toxic air pollutant
generated by chrome plating shops located in
residential neighborhoods. This collaboration
obtained data to demonstrate that exposure
under these circumstances exceeded regulatory
limits. As a consequence, the municipal gov-
ernment closed the chrome plating industry in
residential communities (Farbis and Baker
2002; O’Fallon et al. 2003). Another CBPR
activity was carried out by the University of
California, Los Angeles, in a heavily industrial-
ized Hispanic community in southeastern Los
Angeles. The health effects of heavy dust from
a broken concrete and asphalt open-air waste
site was a major concern of the local residents.
Air monitoring in the area surrounding the
waste site confirmed the impression of com-
munity residents that the dust contained par-
ticulate matter that caused respiratory distress
among asthmatics (Porras C, personal com-
munication). This information was used to
convince the city government to remediate the
concrete/asphalt waste site (Olden 1998). The
same CBPR program participants also gener-
ated data that led to the removal of an open-
air ground glass storage area from the
community because glass particulates found in
the air caused nose bleeds. 

The Environmental Research Center of the
University of California, Davis, worked with
the agriculture community to develop activities
to verify the accuracy of bioassays used by the
state government to monitor farmworkers for
pesticide toxicity. The university researchers
discovered that the commercial bioassays in use
were very inaccurate, often underestimating
the level of acetylcholinesterase by as much as
40% (Matsumura F, personal communica-
tion). Furthermore, the various assays used to
assess the degree of pesticide poisoning in vari-
ous municipalities employed completely differ-
ent units of measurement, making meaningful
comparisons difficult. By working with the
state regulatory agency, a new, more reliable
test was developed and deployed to bring the
fulfillment of the legal requirement in line

with the public health intent of the law
(Olden 1998). 

Members of the West Harlem Environ-
mental Action Committee, a community-
based environmental group in New York City,
formed a partnership with the Columbia
University School of Public Health, the CDC,
and the NIEHS to investigate the impact of
diesel exhaust from city-operated trucks and
buses on the air quality in the West Harlem
community (Northridge et al. 1999). This
research effort was developed in response to
community-initiated concerns, and commu-
nity members were actively involved in every
phase of the study, from formulation of the
hypothesis and study design to interpretation
and dissemination of the findings. The
researchers found that fine particulate matter
(≤ 2.5 µm in aerodynamic diameter) and poly-
cyclic aromatic hydrocarbons (PAHs) in the
air were directly correlated with the number of
diesel trucks and buses passing through the
community (Kinney et al. 2000; Northridge
et al. 1999). Furthermore, PAHs could be
detected in urine of the exposed population,
and about 30% had obstruction of the small
airways in the lungs that is characteristic of
asthma (Northridge et al. 1999). These find-
ings were used to convince the municipal gov-
ernment to begin a phased process of replacing
its aging fleet of diesel buses with new ones
powered by natural gas.

These examples illustrate ways in which
local communities can work with university
researchers and government agencies to
improve the environment, human health, and
quality of life. In addition to the public bene-
fits and policy changes from CBPR, other
accrued benefits include capacity building and
improvement in the potential for productive
employment. Over the past 15 years, CBPR
has gained wider recognition and acceptance
and is now valued as a means to effect change
and to provide scientific knowledge relevant
to human health and the environment. For
other examples and for more comprehensive
treatment of the success of CBPR, we refer
readers to Israel et al. (1998), O’Fallon and
Dearry (2001), O’Fallon et al. (2003),
Northridge et al. (2005), and Wing (2005).

Context Dependency of CBPR

CBPR in the United States was initiated by
government agencies in response to activism
by community groups concerned about the
impact of the environment on their health.
The ultimate success of this effort to involve
communities in environmental health
research required strong leadership and sup-
port of government agencies (Northridge
et al. 2005; Olden et al. 2001). Top-down or
government-initiated efforts to promote
CBPR, without pressure from community
groups, could be just as effective in China as

the United States model, provided the
Chinese government is serious about involv-
ing community residents. However, if CBPR
is to be introduced in China, it is likely to be
context dependent and to take a different
form than it has in the West, with the govern-
ment itself leading the way because of the
generally low environmental consciousness
among citizens and the fact that independent
citizen action is novel and foreign. China’s
civil society is underdeveloped, and the few
nongovernmental organizations that do exist
focus mainly on public awareness rather than
action. For these reasons, foremost considera-
tion must be given to the Chinese govern-
ment’s leadership role in promoting CBPR.
The government will likely be cautious in
supporting an activity that can potentially
lead to criticisms of its environmental protec-
tion policies and practices. CBPR would
likely bring attention to the true level of
transparency of environmental information
and of government accountability for envi-
ronmental stewardship.

Conclusion 

In this article we highlight the success of
CBPR in the United States and suggest that it
could be a useful model for addressing envi-
ronmental health problems in the People’s
Republic of China. CBPR provides an
approach to develop and implement interven-
tions in the context of place, that is, in the
context of cultural values, economic status,
and other community influences. CBPR
emphasizes the relevance, quality, and validity
of the research findings and empowers com-
munities to find solutions to their own prob-
lems. Most important, it reduces the time
between concept, discovery, and translation in
terms of policy or behavioral change.
Furthermore, communities can build upon
the infrastructure created by CBPR activities
to refine or test new strategies to promote civic
engagement.

Science and technology are important in
every aspect of modern society, and the trans-
lation of knowledge to improve the human
condition requires strong relationships
between science and society. Although our
capacity to improve human health and quality
of life has accelerated over the past 35 years,
our ability to translate scientific discoveries
into products, goods, and services has not kept
pace. The slow pace of translation has created
tension and conflict with respect to how prior-
ities are set by the leadership of the biomedical
research enterprise. CBPR can reduce the ten-
sion between science and society by promot-
ing genuine communication, by listening and
responding to the public, by allowing commu-
nities to help shape the research agenda, and
by increasing accountability of researchers and
governments to the public.

CBPR and public engagement in China’s environmental health
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