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Introduction and Background

The built environment is our most important habitat, since 80% of North Americans live in towns and cities and spend 90% of their time indoors.  The built environment can be conceptualized as “part of the overall ecosystem of our earth.  It includes land-use planning and policies that impact our communities in urban, rural and suburban areas.  It encompasses all buildings, spaces and products that are created, or modified, by people.  It includes our homes, schools, workplaces, parks/recreation areas, business areas and roads.  It extends overhead in the form of electric transmission lines, underground in the form of waste disposal sites and subway trains, and across the country in the form of highways” (Adapted from Health Canada).  To date, much of the discussion on the built environment has focused on the challenges of providing adequate transportation (roads, highways, infrastructure, public transportation), urban sprawl, air pollution due to increased traffic, and the diminishing natural environment.  New evidence, however, increasingly recognizes that even the places we live and work in clearly affect our health.  Recent research explores the effect of improved built environments on physical activity, asthma, obesity, cardiovascular disease, lung cancer mortality, and mental health.  However, a pressing need remains for more concerted research to identify mechanisms by which the built environment adversely and positively impacts health and to develop appropriate interventions to reduce or eliminate harmful health effects.  Such research efforts are required because of the growing health burden and attendant economic costs associated with higher chronic disease incidence (e.g., obesity, asthma, cardiovascular disease, cancer).  These complex diseases are attributable to an interaction of genetic and environmental influences, and many of the latter can be directly traced to the built environment. 

Research on the connections between the built environment and health has largely focused on housing, transportation, and neighborhood characteristics and has pointed out that the burden of illness has been greater on lower socioeconomic strata and minority populations.  This section reviews some of the literature in these areas. 
Housing
The association between substandard housing and health has long been recognized.  However, only recently has a growing body of evidence emerged suggesting that physical and mental health problems—anxiety, depression, attention deficit disorder, substance abuse, aggressive behavior, asthma, heart disease, and obesity—relate to the built environment, particularly to poor urban planning and inadequate housing.  Inadequate and dilapidated housing, for example, may indicate that inhabitants are under significant physical and mental stress.  Housing disrepair among the poor exposes them disproportionately to lead, pests, air pollutants, contaminants, and greater social risks.  Likewise, pesticide use in dilapidated structures may jeopardize the health of inhabitants.

Transportation

In recent decades, U.S. residents have had a greater reliance on cars and trucks, which burn fossil fuels, for transportation needs.  Increased vehicle use and the methods employed in energy generation contribute to air pollution that negatively impacts health.  In sprawling communities, cars and trucks pollute the atmosphere with ground-level ozone and particulate matter, contributing to human health problems such as lung disease.  People most affected by air pollution include older adults with preexisting respiratory disease, children, especially those with asthma, persons with inadequate health care, and even healthy individuals who work and exercise outdoors.  Higher dependence on motor vehicles, apart from resulting in higher levels of congestion, has increased motor and pedestrian injuries and deaths.  Lack of safe sidewalks in growing urban areas has resulted in a reduction in the number of children walking or biking to schools.  Today, only 10% of children walk or bicycle to school — a 40% reduction over the last 20 years.

Isolated Communities and Sedentary Lifestyles

Inadequate urban planning, including a dearth of bike paths and sidewalks, has contributed to an increasingly sedentary lifestyle for children, possibly factoring into the growing rates of childhood obesity.  Mounting evidence suggests that there are social, health, and economic consequences to isolated and sedentary lifestyles.  Further, the physical and social construct of the urban environment promotes isolation.  Higher rates of television viewing, increased computer use, concern about crime, little contact with neighbors, and geographic isolation have created communities that are not interconnected.  People who live in such isolated communities are often unable to effect changes or deal with crises or public health challenges.  Studies suggest that a reduction in childhood and adolescent obesity, for example, through various intervention and prevention programs, would also yield long-term economic and social benefits.
Health Disparities

In exploring the impact of the built environment on public health, research indicates that the burden of illness is greater among minorities and low-income communities.  Lower socioeconomic status communities usually have limited access to quality housing stock and live in neighborhoods that do not facilitate outdoor activities or provide many healthy food options.  Inequities in construction and maintenance of low income housing, especially for African Americans, older persons, persons with disabilities, and immigrants, have resulted in insufficient housing, poor quality housing, overcrowding, and higher levels of population density and health problems.  Consequently, these communities may experience greater rates of respiratory disease, developmental disorders, obesity, chronic illnesses, and mental illness.  Also, studies have consistently shown an association between a deteriorated physical environment and higher rates of crime, making neighborhoods less safe for walking and, in some cases, resulting in greater social isolation.  Understanding linkages between socioeconomic inequity and health is essential to reducing exposures to environmental hazards as well as disparities in health.

Sustainable Communities

While some research indicates the negative health impact of the built environment, there is very limited research on the health benefits of promoting sustainable communities. The President’s Council in 1993 offered a working definition for sustainable communities as "healthy communities where natural and historic resources are preserved, jobs are available, sprawl is contained, neighborhoods are secure, education is lifelong, transportation and health care are accessible, and all citizens have opportunities to improve the quality of their lives."  The sparse research on sustainable communities suggests that diligent planning is needed to create an environment that is conducive to the mental and physical well being of humans as well as the natural environment.

Built Environment and Obesity

An important area of health that is related to the built environment is the issue of obesity.  In the United States, obesity has risen at an epidemic rate during the past 20 years.  Research indicates that the situation is worsening rather than improving.  In fact, one of the national health objectives for the year 2010 is to reduce the prevalence of obesity among adults to less than 15%.  Obesity-associated health care costs account for approximately 7% of national expenditures, approximately $75 billion.  While obesity is an enormous public health threat for Americans of all ages, it is a far more serious problem for children and minorities.

Obesity, like most chronic health problems, is caused by complex interactions between genetic, environmental and behavioral factors.  Basic research is needed to untangle these interactions and develop molecular intervention strategies.  A practical approach at this time would be to modify the environmental contributors which are responsible for the obesity epidemic, such as eating behavior (excess calories), sedentary lifestyle, and the built environment (e.g., sidewalks and transportation systems).

Given the rapid progression of the problem of obesity in the United States and the resultant health care cost, the proposed program at National Institute of Environmental Health Sciences (NIEHS) will focus, as a first step, on developing a research initiative on the built environment and obesity and other co-morbid factors.

To address issues relating to the built environment and human health NIEHS convened a conference in 2002, a retreat in 2003, and is planning another conference later this year.  Additionally, NIH established the Obesity Task Force in 2003.

Built Environment and Health Conference:

The first conference on the built environment and human health entitled "Built Environment—Healthy Communities, Healthy Homes, Healthy People:  Multilevel, Interdisciplinary Research Approaches," was convened in July 2002 in Research Triangle Park, North Carolina.  The conference was co-sponsored by National Institutes of Health’s Office of Rare Diseases and Office of Behavioral and Social Science Research.  As its objective, the conference sought to delineate areas of research to better understand the connection between specific illnesses and health challenges in the built environment.  A broad spectrum of people representing community organizations, state and local departments of health, academic researchers, and federal agencies participated.  Speakers described current research, discussed the state of the science, explored future directions and challenges in developing sustainable communities that seek to balance the social, economic, cultural, and ecological infrastructure with human health and development.

NIEHS Leadership Retreat

NIEHS organized a Leadership Retreat on May 19-21, 2003.  One theme was “Urban Planning and Environmental Health”.  Recognizing that obesity is escalating as a public health problem, the focus of this session was to delineate environmental factors that affect obesity, such as housing, transportation, limited physical environments for physical activity, etc.

The NIH Obesity Research Task Force

Subsequent to the above meetings, a number of Institutes, Centers, and Offices (ICs) of the NIH have recently taken new actions to augment their obesity research portfolios, supporting extramural research at academic and medical institutions throughout the U.S., and intramural studies on the NIH campus and satellite facilities.  The complexity of the problem of obesity dictated that the NIH takes a more collaborative and multi-disciplinary approach.  Thus, in the spring of 2003 the NIH Director created the “NIH Obesity Research Task Force” as a new effort to facilitate progress in obesity research across the NIH, enhancing and synergizing the efforts of individual ICs.

The aim of the Task Force includes developing an NIH Strategic Plan for Obesity Research (to be released in February/March 2004), monitoring implementation of the plan and reporting progress to the NIH Director and IC Directors, and serving as a point of contact between the NIH and relevant external agencies.  A key element in framing the Strategic Plan for Obesity Research is input from extramural scientists and the public.  The strategic plan is based on the identification of areas of greatest scientific opportunity and need, and seeks to maximize collaboration among the ICs and to capitalize on their expertise in developing initiatives.  A component of the planning process includes the development of a coordinated Intramural obesity research program.  The agenda on Built Environment and Obesity is an initiative that has been adopted by this Task Force.

Future Conference
To further explore research avenues on the theme of the built environment and obesity, a conference is being planned on the topic in May 24-26, 2004.  Details of the conference can be found at: http://www.niehs.nih.gov/drcpt/beoconf/. 
Program Strategy

The studies in this program on Built Environment and Obesity will delineate the significance and impact of urban design and development on individual and population health by understanding the roles played by planning, housing structure, transportation issues, and the availability of public and green spaces as determinants of physical activity, nutrition, and access to healthy foods.  The outcome of this program is to improve public health and impact policy by developing urban models that would promote environmentally healthful lifestyles.  These models would identify and create index variables of healthful environments.  While the goal is to improve the health of the community, it is also important to develop and evaluate new cost-effective interventions that promote healthful environments.  This program will support studies that seek to understand mechanisms by which the built environment influences obesity.  

Awareness of environmental health consequences requires not only collaborative partnerships but also the adoption of multidisciplinary research approaches to environmental health, such as studies that include public health researchers, health professionals, architects, builders, planners, and transportation officials.  Such multidisciplinary coalitions with an interdisciplinary perspective would be better equipped to develop indicators and measures of sustainable communities and to elucidate their association with environmental health.

From previous meetings and conferences held on the built environment and health the following are some of the research recommendations that emerged: 

· Develop effective environmental measures and indicators for understanding sustainable communities. 

· Identify and quantify risk factors and variables that mediate and moderate built environment health effects for public health interventions and outcomes, e.g., measures of nutrition and dietary intake, physical activity. 

· Assess and further develop existing models that will enhance our ability to study how and when environmental factors (such as sidewalks, accessibility to grocery stores and nutritious foods, green spaces) affect human health, specifically obesity.
· Conduct multidisciplinary research on the positive health impacts of sustainable and planned communities. 
· Develop models to incorporate cost-effectiveness of developing sustainable communities that promote health and weight loss.

· Examine the role of the social environment (including but not limited to social capital, issues surrounding isolated communities) and its interaction with the physical environment in impacting weight loss.

· Develop multilevel techniques of measurement and longitudinal models of analysis for assessing the impact of the built environment/sustainable communities on health promotion.  These measures and models should account for individual, community, and systemic variables including biological factors, socioeconomic factors, and neighborhood and physical environment variables. 
· Incorporate community based participatory research processes to understand the relationship between the built environment and healthful lifestyles leading to a reduction in obesity.  

The projects under this program would also incorporate methods and channels to translate research findings into policy and to the community-at-large to improve public health. 
Management Plan

In collaboration with several institutes and centers at NIH (National Institute of Child Health and Human Development, Office of Behavioral and Social Sciences), other federal agencies (such as HUD and CDC), NIEHS seeks to develop an inter-agency, interdisciplinary research and intervention program.  The plan is to announce a collaborative request for application (RFA).  The RFA will be announced in Spring-Summer 2004 with a council review in mid 2005 and funding later the same year.  The plan is to announce a request for application (RFA) with funding of $3 million from NIEHS, including $1 million from the NIH Director’s Fund.  Additional funding may be forthcoming from NICHD, OBSSR, other NIH Institutes, and other federal agencies such as DOT or HUD.
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