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Social Determinants of Health:
Implications for Environmental Health Promotion

Amy Schulz, PhD, MPH
Mary E. Northridge, PhD, MPH

In this article, the authors draw on the disciplines of sociology and environmental and social epidemiology to
further understanding of mechanisms through which social factors contribute to disparate environmental expo-
sures and health inequalities. They propose a conceptual framework for environmental health promotion that
considers dynamic social processes through which social and environmental inequalities—and associated
health disparities—are produced, reproduced, and potentially transformed. Using empirical evidence from the
published literature, as well as their own practical experiences in conducting community-based participa-
tory research in Detroit and Harlem, the authors examine health promotion interventions at various levels
(community-wide, regional, and national) that aim to improve population health by addressing various aspects
of social processes and/or physical environments. Finally, they recommend moving beyond environmental
remediation strategies toward environmental health promotion efforts that are sustainable and explicitly
designed to reduce social, environmental, and health inequalities.

Keywords: social determinants of health; health disparities; environmental health promotion; health promo-
tion interventions; population health

The proximate goal of this article is to contribute to the conceptualization of social
determinants of health, with a particular focus on environmental health issues; the more
ambitious long-term goal is to better ensure that environmental health promotion pro-
grams are explicitly designed—and therefore more effective—in decreasing disparities
in health within and across population groups. Our particular interests lie in understand-
ing how social and environmental inequalities contribute to health disparities. For
instance, inequalities resulting from racism and the distribution of material resources lead
to unequal burdens of physical, chemical, and biological exposures (i.e., disparities in
environmental exposures) within and across communities (both geographically and
socially defined). Social inequalities also contribute to unequal impacts of environmen-
tal exposures as communities experience differential access to resources that help to
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mitigate the negative effects of unequal burdens (e.g., nutritious foods and quality medi-
cal care).

Drawing on our respective disciplines of sociology and epidemiology, we delineate
here various mechanisms through which social factors contribute to disparate environ-
mental exposures and thus contribute to health inequalities. We first propose a conceptual
framework for understanding environmental health disparities that builds on and inte-
grates other frameworks. Next, we examine the interface between social inequalities and
four environmental health concerns in order to illustrate diverse mechanisms through
which socioeconomic inequalities and aspects of the physical environment together
shape health disparities by race/ethnicity, social class, gender, sexuality, and other so-
cially defined categories. We end by recommending strategies for moving environmental
health promotion efforts beyond environmental remediation and toward sustainable
health promotion that may ultimately reduce social inequalities, redress the dispropor-
tionate burdens of environmental toxins, and help in eliminating health disparities.

A CONCEPTUAL FRAMEWORK FOR UNDERSTANDING
SOCIAL AND ENVIRONMENTAL INEQUALITIES

The conceptual framework we propose here for understanding the implications of
social inequalities for environmental health emphasizes the interplay of social processes
with features of the physical environment. In constructing this framework, we have built
on and synthesized earlier models (notably ours) that examine relationships between
social inequalities, the physical spaces within which people reside, and population
health. Specifically, we adapted a conceptual model for understanding racial disparities
in health that was developed by Schulz and colleagues,1 drawing on the joint urban plan-
ning and public health framework of Northridge and Sclar.2 Our joint model specifically
outlines the multiple and dynamic pathways through which underlying social, political,
and economic conditions influence aspects of the environment, thereby affecting indi-
vidual and population health and well-being.

In discussing environmental exposures that have the potential to harm (or promote)
health, an inclusive model would allow for examination of any physical, chemical, or bio-
logical pollutant (or promoter) of the air, water, soil, or biota. Because this environmental
scope is too broad to cover adequately in one article, we have elected to focus attention
here on a narrower range of exposures, namely, those that centrally involve the physical
environment, consisting of the built environment and the natural environment. We con-
sider the built environment to encompass all of the buildings, spaces, and products that
are created or significantly modified by people and the natural environment to comprise
everything else. The model we developed and present below, titled Social Determinants
of Health and Environmental Health Promotion, helps to delineate how social, political,
and economic processes—operating singly or in combination—interface with features of
the built environment (land use, transportation systems, and buildings) to influence
population health (Figure 1).

Here we posit that, at the macro level, social relationships are produced and repro-
duced through social and cultural institutions and legal codes that institutionalize systems
of inequality. These systems include but are not limited to inequalities based on race/
ethnicity and racism, social class and class bias, gender and sexism, sexuality and hetero-
sexism, and age and ageism. In the United States, economic and political orders, legal
codes and human rights doctrines, and social ideologies have historically played leading
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roles in creating spatial concentrations of poverty and wealth, and in many regions, spa-
tial concentrations of African Americans and other racial/ethnic groups in areas with cir-
cumscribed access to social, political, and material resources.1,3-5 These political, eco-
nomic, and legal processes, and the unequal distribution of material resources that they
produce, are included in our model as fundamental factors, that is, factors that affect
health by influencing access to multiple resources that are necessary to maintain health.6-8

The spatial concentration of poverty and wealth influence both the built environment
and social context, which we include in our model as intermediate factors (also called
mesolevel) in pathways that eventually influence health and well-being. For example,
within areas of greater concentrations of wealth live individuals and groups with the
social and economic resources to influence political decisions; this is less likely to be the
case in areas of greater concentrations of poverty. In the contemporary United States,
such resources might translate into greater power to influence public, fiscal, environmen-
tal, and workplace policies regarding infrastructure investments and economic develop-
ment (denoted here as social context). These, in turn, influence features of the built envi-
ronment, including where to site services such as waste transfer stations, transportation
systems such as highways, and buildings such as affordable housing for working-class
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Macrosocial Factors
• Historical conditions
• Political orders
• Economic order
• Legal codes
• Human rights doctrines 
• Social and cultural 

institutions
• Ideologies (racism, social 

justice, democracy)

Health Outcomes
• Infant & child health 

(low birth weight, lead 
poisoning)

• Obesity
• Cardiovascular diseases
• Diabetes
• Cancers
• Injuries & violence
• Infectious diseases
• Respiratory health

(asthma)
• Mental health
• All-cause mortality

I. FUNDAMENTAL
(Macro Level)

Natural Environment
(topography, climate, 
water supply)

III. PROXIMATE
(Micro/Interpersonal Level)

IV. HEALTH & WELL-
BEING

(Individual or Population 
Levels)

Well-Being
• Hope/Despair
• Life satisfaction
• Psychosocial distress
• Happiness
• Disability
• Body size and body image

II. INTERMEDIATE 
(Meso/Community Level)

Social Context
• Community investment 

(economic development, 
maintenance, police 
services)

• Policies (public, fiscal, 
environmental, 
workplace) 

• Enforcement of 
ordinances (public, 
environmental,
workplace)

• Community capacity
• Civic participation &

political influence
• Quality of education

Built Environment
• Land use (industrial, 

residential; mixed use or 
single use)

• Transportation systems
• Services (shopping, 

banking, health care 
facilities, waste transfer 
stations)

• Public resources (parks, 
museums, libraries)

• Zoning regulations
• Buildings (housing, 

schools, workplaces)

Inequalities
• Distribution of material 

wealth 
• Distribution of 

employment opportunities
• Distribution of 

educational opportunities
• Distribution of political 

influence

Stressors
• Environmental, 

neighborhood, 
workplace and 
housing conditions

• Violent crime & 
safety

• Police response
• Financial insecurity
• Environmental toxins 

(lead, particulates)
• Unfair treatment

Social Integration and 
Social Support

• Social participation 
and integration

• Shape of social 
networks and 
resources available 
within networks

• Social support

Health Behaviors 
• Dietary practices
• Physical activity
• Health Screening

Figure 1. Social determinants of health and environmental health promotion.
NOTE: The model presented in Figure 1 is adapted from a conceptual model for understanding
racial disparities in health that appears in Schulz et al.1 In keeping with our emphasis here on social
determinants of environmental health disparities, the model has been modified to specifically
examine relationships between social inequalities, the built environment and social context, and
environmental health disparities, drawing on Northridge and Sclar.2



and impoverished families. Communities with fewer social, economic, and political re-
sources may consequently experience greater environmental exposure to noxious land
uses, along with their associated physical and psychosocial stressors (considered here
as proximate factors), and exposure to environmental toxins, including lead and
particulates.9,10

Similarly, spatial concentrations of poverty and wealth influence the resources avail-
able to support—and therefore the adequacy of—community infrastructure, for example,
public resources such as parks, museums, and libraries (i.e., the built environment). The
distribution of poverty and wealth also influences, and is influenced by, community
investment (economic development, maintenance, and police services) and the enforce-
ment of ordinances (public, environmental, and workplace), all of which are aspects of
the social context within which individuals reside.

The intermediate factors shown in our conceptual model are of particular interest as
we consider environmental health disparities. It is here that we believe societies and com-
munities may intervene to both “push up” against the fundamental factors that contribute
to health disparities through multiple pathways and at the same time directly influence
proximate factors that lead to both individual and population health and well-being.

Proximate factors are observable at the personal or interpersonal level. Neighbor-
hoods with higher concentrations of poverty may experience increased exposure to
stressors that are detrimental to health, for example, violent crime, financial insecurity,
and unfair treatment such as discrimination, even as they experience reduced access to
resources that may promote health behaviors, for example, grocery stores with fresh pro-
duce and fruit that influence dietary practices, well-maintained public spaces such as
parks and waterfronts that facilitate physical activity, and affordable public transportation
that improves access to health screenings. Communities with inadequate resources may
be unable to maintain sidewalks or walkways (an intermediate-level factor), contributing
to decreased physical activity (a proximate factor) and increased risk of obesity-related
conditions as well as rates of falls and unintentional injuries (health outcomes). In areas
where financial resources are inadequate to maintain a culturally competent police force
(see police response under stressors), residents may experience increased rates of anxiety
(a mental health outcome) and police brutality (injuries and violence). Social integration
and social support are also influenced by intermediate-level factors, for example, the
availability of safe and well-maintained public spaces for social interaction, and violent
crime and resulting concerns about safety that lead citizens to curb outdoor activities and
informal interactions among neighbors. Proximate factors such as exposure to stressors,
health behaviors, and social integration and social support have been shown empirically
to be related to health and well-being.11-14

In summary, the emphasis in our conceptual model of Social Determinants of Health
and Environmental Health Promotion (Figure 1) is on the implications of social and eco-
nomic inequalities (fundamental factors) for the built environment and social context
(intermediate factors) that influence stressors, health behaviors, and social relationships
(proximate factors) that ultimately result in individual and population health and well-
being. We recognize the limitations of presenting social processes and environmental
effects as a series of boxes and arrows as they are far more complex than what is visually
represented in Figure 1 (e.g., direct effects of the natural environment or the built environ-
ment on health outcomes are not represented in the model, although clearly such effects
occur, as with natural variations in the amount of fluoride in the water supply that influ-
ence oral health). Nonetheless, there is a need for clarity in thinking through the pathways
whereby social processes and physical environments interface to affect health. Thus, our
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hope is that this “simplified” visual tool may aid explicit consideration of the linkages
between macro, meso, and micro phenomena that affect individual and population health.

Clarification Regarding the Term Fundamental

A potential misinterpretation of our conceptual model requires public comment. We
use the term fundamental to denote historically intransient factors such as racial/ethnic
and socioeconomic inequalities that have resulted in egregious health disparities by race/
ethnicity and social class among population groups. Our use of the term fundamental
does not mean that racial/ethnic and socioeconomic disparities are static and unchange-
able. Neither do we wish to suggest that it is futile to intervene at intermediate or proxi-
mate points in the model to counteract the effects of fundamental factors on health
inequalities (note that the arrows in Figure 1 are bidirectional). Rather, as defined here
and used in our model, fundamental factors are those phenomena that influence multiple
health outcomes and that operate through multiple pathways and mechanisms to influ-
ence access to the resources necessary to maintain health. Although traditionally, health
promotion has focused attention on more proximate factors to improve specific health
outcomes, in the absence of explicit attention to intermediate and fundamental inequali-
ties, the relationships between unequal social conditions and health—namely, health dis-
parities—are likely to persist. Our model emphasizes the dynamic nature of the social
processes that produce and maintain health disparities under conditions of social and
economic inequalities.

Dynamic Systems and Their Implications

There are at least four important implications of the dynamic nature of our model for
health promotion interventions. First, because the systems and processes that sustain
inequalities are themselves dynamic, these systems and processes have the potential to
eliminate inequalities in the same way that they have the potential to sustain them. That is,
fundamental inequalities are produced and reproduced through social actions. They have
the potential for change, although that potential must be measured against the weight of
the historical forces that have sustained inequalities over time. Environmental health pro-
motion interventions may be able to interrupt the dynamic processes that produce in-
equalities and move those systems toward greater equality. Such health promotion inter-
ventions may target systems or policies not commonly considered within the purview of
the health sector, namely, intermediate factors.

An illustrative example is prevailing wage and other types of living wage policies
that require employers to pay workers wages that are, for example, sufficient to raise a
family of four above the poverty line.15 Living wage policies would be located under
social context in the intermediate column in our model and have implications for other
intermediate-level factors such as access to public resources, community investment, and
the quality of education available to community residents. These intermediate-level fac-
tors would be expected in turn to influence more proximate factors associated with health
and well-being, such as stressors (e.g., through reducing financial insecurity), health
behaviors (e.g., through making more nutritious foods affordable), and social integration
and social support (e.g., through making it possible to work fewer hours or fewer jobs to
make ends meet, and thereby spending more time with friends and family). In addition, in
the long term, living wage policies may influence more fundamental factors such as eco-
nomic inequalities by redistributing wealth from employers to workers.
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The second important implication of the dynamic nature of our model for health pro-
motion interventions is that each aspect of the system is related to, and thus may influence
or be influenced by, the others. As illustrated in the living wage example above, more
proximate factors may be influenced by changes in fundamental or intermediate factors,
whether those changes are a result of intentional interventions or are unintentional effects
of other changes. Thus, efforts to reduce health disparities by intervening on intermediate
or proximate factors must take into consideration the influence of more fundamental fac-
tors. An example would be an intervention that seeks to influence behavior by increasing
knowledge about determinants of cardiovascular disease. The ability to act on this in-
formation will be influenced by access to produce that is rich in the nutrients that are
currently thought to be heart healthy (e.g., financial resources necessary to purchase
those foods, as well as spatial proximity to retail outlets and farmers’ markets that sell
fresh produce) and physical environments that are conducive to physical activity (e.g.,
safe from violence and crumbling sidewalks, “walkable” communities with interesting
street scenes and bike lanes, and accessible parks and other recreational facilities). Thus,
if health promotion campaigns fail to attend to disparities in the ability to act on available
knowledge, they may improve the health of populations with greater access to resources
more than the health of populations with reduced access to resources; in other words, they
may actually exacerbate, rather than reduce, health disparities.

Third, our model emphasizes the influence of fundamental factors on intermediate and
proximate factors (i.e., from left to right in Figure 1), but the dynamic nature of the sys-
tems represented by this model also allows for potential influence within levels (repre-
sented by bidirectional arrows within columns). And finally, although there are historic
moments when shifts occur in fundamental factors, such as the creation of the United
Nations in 1948 that acknowledged international responsibility for health and human
rights,16 more often it is the slow forces of change that push up against these underlying
factors, for example, the buildup of carbon dioxide from anthropogenic sources, espe-
cially automobile use, that influence global climate change.17 Therefore, we allowed for
this possibility by using hatched arrows that are directed from right to left—that is, from
intermediate to fundamental factors—in our model.

ILLUSTRATING THE UTILITY OF OUR
CONCEPTUAL FRAMEWORK

Next, we use our developed model to trace several pathways through which social
inequalities intersect with aspects of the physical environment to influence health and
well-being. We have selected four case studies to illustrate key points, two that deal with
unequal environmental exposures (diesel exhaust and lead) and two that deal with social
disparities in health and well-being (unintentional injury and psychosocial stress). It is of
particular interest here to both identify the intervention points (levels) for each case study
and to determine whether the interventions implemented resulted in more equitable dis-
tribution of environmental exposures and/or reductions in health disparities among social
groups.

Case Study 1: Diesel Exhaust

Very fine particulate matter formed from combustion such as that found in diesel
exhaust has been linked to cancers, cardiovascular diseases, exacerbation of asthma
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symptoms, other respiratory diseases, hospital admissions, and deaths.18-21 Populations at
greatest risk of suffering adverse health effects from diesel exhaust include infants and
children, older adults, persons with preexisting respiratory disease and other acute and
chronic conditions, and communities near environmental sources, such as major truck
and bus routes, truck stops and diesel bus stations, and industrial sites (e.g., petroleum
refineries), distribution, and storage sites.18,22-29 Pearson and colleagues26 found that
lower levels of education are associated with increased health effects from particulate
matter, potentially mediated by poorer nutrition, lower access to and use of health care,
and higher exposures to diesel exhaust and other air pollutants resulting from closer resi-
dence to sources such as highways and industrial facilities. Although the benefits of die-
sel fuels for the transportation of goods and people are distributed among most of the pop-
ulation, the adverse health effects from diesel exhaust are distributed unequally according
to characteristics of the built environment (land use and transportation systems) and
social context (civic participation and political influence), both of which are linked in our
model to the unequal distribution of material wealth.

In many urban communities, the most important sources of particulate matter are die-
sel buses and trucks. Efforts to reduce the negative environmental and health impacts of
the combustion of diesel fuels include reducing their sulfur content,30 retrofitting older
diesel engines to reduce emissions,31 tightening emissions standards for new vehicles,31

and converting to alternative fuels such as natural gas that produce 1/10th to 1/20th the
particulate matter produced by diesel fuels.32 The conversion of bus and truck fleets to
natural gas is more cost-intensive than other available options,31 potentially making this
strategy more available to communities with greater economic resources. Furthermore,
communities with greater financial and political resources may be better able to prevent
the siting of diesel bus stations in their neighborhoods than communities with less
political influence.

Six of the seven diesel bus depots in Manhattan are located in Harlem and Washington
Heights, two largely disadvantaged African American and Latino communities in north-
ern Manhattan.33 The former “Dump Dirty Diesel” campaign provides a cogent example
of a health promotion campaign aimed at the intermediate level. The Metropolitan Transit
Authority (MTA) in New York City originally planned to convert its bus fleet from diesel
fuel to cleaner burning natural compressed gas in Long Island (home to more affluent
communities), but not in northern Manhattan (home to largely impoverished communi-
ties). The “Dump Dirty Diesel” campaign—spearheaded by the Natural Resources
Defense Council, which worked in coalition with a host of local environmental organi-
zations and agencies—was successful in bringing needed political attention to this is-
sue. The MTA subsequently decided to integrate cleaner-burning “hybrid” buses into its
northern Manhattan fleet.

The political mobilization of communities with fewer economic and political re-
sources, and the emergence of strong environmental justice groups, illustrates the poten-
tial for change in intermediate factors related to environmental health promotion. These
groups have successfully advocated for both local and federal policy changes, the most
important of which was Executive Order 12898, signed by President Bill Clinton in
1994.34 This order requires federal agencies to “identify and address disproportionately
high and adverse human or environmental effects of their programs, policies, and activi-
ties on people of color and impoverished communities in the United States and its terri-
tories and possessions” (p. 209).9 Mobilization of, and sustained action by, local envi-
ronmental groups, with the support of the larger public, may be successful in reducing
environmental health disparities by, for example, influencing local transportation poli-
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cies and encouraging enforcement of existing environmental regulations. Such inter-
ventions at the intermediate level have implications for more proximate factors (noise,
exposure to toxic substances) linked to health outcomes. In addition, local political mobi-
lization may provide the infrastructure for continued social movements directed toward
social and economic equality, thus pushing up against fundamental factors.

Case Study 2: Lead

Lead exposure is one of the most common preventable poisonings of childhood.
Ingested and inhaled lead can contribute to a lack of attentiveness, hyperactivity, and irri-
tability in children. High levels of lead exposure may result in problems with learning,
delayed growth, and hearing loss, whereas very high levels of lead exposure may lead to
brain damage and death.35-38

Lead exposure may come from a variety of sources, including lead-based paint, most
often found in houses built before 1950 in the United States. Homes and cities with older
water systems may also have lead in pipes, which results in elevated concentrations of
lead in drinking water. The sources of lead contamination in a given community are asso-
ciated with the distribution of elevated blood lead levels among population groups, with
infants and young children at special risk of lead poisoning. A study of blood lead levels
among White and Native American children in a former mining community found no dif-
ferences in blood lead levels by ethnicity but significant differences in blood lead levels
by socioeconomic position.39 In communities where the primary source of lead contami-
nation is lead-based paint, poor children are disproportionately exposed to lead compared
with wealthier children, due to their greater likelihood of living in older homes, rental
properties, and poorly maintained housing.40

For the U.S. population overall, blood lead levels have decreased dramatically during
the past several decades, from a mean blood lead level of 12.8 µg/dL in 1976-1980
(National Health and Nutrition Examination Surveys, or NHANES II) to only 2.8 µg/dL
in 1988-1991 (NHANES III).41 Regulations passed in the 1970s and 1980s to reduce lead
in paint and gasoline demonstrate the effectiveness of this intermediate-level intervention
(policy and enforcement) in improving infant and child health.41 Remediation programs
encouraging residents to apply fresh lead-free paint over older layers of leaded paint
have been unevenly successful in controlling the inhalation of dust and the ingestion of
lead chips by children living in older housing. Brody and colleagues,42 working with
NHANES data, found that a greater proportion of non-Hispanic Black children in all
income categories continue to have blood lead levels equal to or greater than 10 µg/dL
(the current “safety” level) than do non-Hispanic White or Mexican American children of
comparable incomes. Results from this survey demonstrated that among children aged 1
to 5 in the lowest income group, 28.4% of non-Hispanic Black children had blood lead
levels equal to or greater than 10 µg/dL, compared with only 9.8% of non-Hispanic White
children and 8.8% of Mexican American children. Blood lead levels equal to or greater
than 10 µg/dL were most prevalent for non-Hispanic Black children living in central cit-
ies with populations of 1 million or more: Fully 36.7% of children in this group had ele-
vated blood lead levels, compared with 5.2% of non-Hispanic White children living out-
side of central cities. Thus, while efforts to reduce childhood lead exposure through
policies designed to regulate the use of lead in paint and gasoline have been effective for
the population as a whole, grave disparities remain in lead exposure, with poor, African
American, central-city children at elevated risk for lead poisoning.
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Disadvantaged socioeconomic position may contribute to increased susceptibility as
well as increased exposure to the detrimental effects of lead. Iron deficiency anemia and
inadequate calcium intake may lead to increased absorption and retention of lead in the
body. Children who live in households with incomes below the poverty level and/or who
reside in poor communities are more likely than economically privileged children to have
inadequate dietary intakes of iron and calcium.43

Therefore, to reduce health disparities from differential lead exposure, health promo-
tion interventions will need to move beyond policies regulating the sale of lead-based
paint and general remediation efforts toward targeted efforts to reduce social disparities
in lead exposure. Examples of such targeted efforts are available at both the proximate
and the intermediate levels in our model. At the proximate level, the American Academy
of Pediatrics Committee on Environmental Health has developed guidelines for universal
screening of children living in areas where 27% or more of housing was built prior to
1950 and in populations in which the percentage of 1- to 2-year-olds with elevated blood
lead levels is 12% or higher.38 Such prioritized screening programs may identify children
with elevated blood lead levels and allow for timely medical intervention but are less
likely to contribute to primary prevention of lead exposure.

At the intermediate level, the effectiveness of housing policies in reducing children’s
blood lead levels was evaluated by Brown and colleagues.44 The proportion of children
who subsequently resided at addresses where children with lead poisoning had lived was
compared in two northeastern states with differing levels of enforcement of their blood-
poisoning prevention statutes. Results of this study indicated that children living at ad-
dresses where there was limited enforcement of blood-poisoning prevention statutes
were four times more likely to be lead poisoned than children living at addresses with
strong enforcement of statutes. Therefore, interventions at the intermediate level—such
as effective enforcement of existing housing policies designed to prevent lead poisoning,
building low- and moderately priced housing for families with limited incomes, and eco-
nomic development intended to increase the educational and employment opportunities
of poor families—may be effective not only in reducing childhood lead poisoning rates
overall but in eliminating racial and socioeconomic differences in lead poisoning rates.9,44

Without such targeted prevention strategies, remediation efforts may contribute to con-
tinued disparities in infant and child health.

Case Study 3: Unintentional Injury

Of all the health outcomes listed in our conceptual model, perhaps the one with the
most accumulated evidence regarding links to the built environment is unintentional inju-
ries. Building safe transportation systems (e.g., ensuring that the width of streets and the
spacing of traffic signals are such that disabled persons and older adults have suffi-
cient time to cross busy intersections)45 and providing safe and affordable housing (e.g.,
through community-building strategies and enforcement of New York City ordinances
that require landlords to keep all properties in “good repair”)25 have strong historical pre-
cedent. So, too, does designing and maintaining parks and playgrounds within central
cities.46

In 1975, a pediatric trauma registry was established at Harlem Hospital Center. Sur-
veillance data from this system showed that 300 children (nearly 1% of the children in the
community) were admitted to Harlem Hospital Center annually with severe injuries,
many of which resulted from falls through open windows. Working with the New York
City Department of Health and the public schools in Central Harlem, an educational cam-
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paign titled “Children Can’t Fly” was started to warn parents of the dangers of open win-
dows. Harlem Hospital Center physicians and their supporters successfully lobbied for a
New York City law to require window guards in apartment buildings, which went into
effect in 1979. During the next 2 years, the number of childhood injuries from falls out of
windows dropped by 96% in Harlem.47 The community-building strategies employed by
this initiative engaged health care professionals, landlords, and community members in a
successful, sustained intervention with dramatic improvements in childhood injury rates.
This is an example of an intermediate-level intervention (civic participation and political
influence) influencing a fundamental determinant of health (i.e., the legal code).

In 1988, in recognition that injuries were the second leading cause of childhood death
in Central Harlem, the Department of Pediatrics officially started the Harlem Hospital
Injury Prevention Program.48-50 The high childhood death rates from unintentional inju-
ries in Central Harlem were considered to be directly related to a lack of safe places to
play (intermediate factors, as part of the built environment), combined with too few orga-
nized activities, sports, and after-school programs (proximate factors, as part of social
integration and social support). As a result, a spectrum of health promotion programs
were created and implemented to intervene at the proximate level, including supervised
after-school activities such as art, dance, baseball, soccer, and cycling; a bicycle shop and
infant car seat fitting station; a mock city block called Safety City in which third graders
are taught pedestrian safety; and the distribution of home safety kits and infant car seats
for parents with infants discharged from Harlem Hospital Center. The most intensive pro-
gram, however, was aimed at the intermediate level: a sustained community mobilization
effort to “take back” parks and playgrounds from drug dealers, clean up the discarded
needles and crack vials, and install safe surfaces and new playground equipment. To date,
35 new playgrounds have been established for schools and day care centers, and seven
new public park play areas have been built in Central Harlem.

In its first decade of existence, the activities of the Harlem Hospital Injury Prevention
Program directly involved nearly 20% of children in Central Harlem. This contributed to
a reduction of childhood injuries of all types by 50% or more in the community. Through
the Injury Free Coalition for Kids, this program has been replicated in 17 cities across the
United States, thus better ensuring that this local model has wider ramifications for the
prevention of childhood injuries in other communities.

Case Study 4: Chronic Stress

Inequalities in the distribution of material wealth and political power characterize
many large metropolitan areas, with residents of older urban areas disproportionately
likely to have incomes that are below the poverty line, to live in neighborhoods in which a
large proportion of others have similarly low incomes, and to self-identify as non-
Hispanic Black or Hispanic.3,4,51 Residents of areas in which there are high concentrations
of poverty are likely to encounter built environments that are aging and poorly main-
tained, inadequate enforcement of public and environmental regulations, and reduced
opportunities for employment. Schools in resource-poor areas are often in worse physical
condition and have more students per classroom than schools in more resource-rich areas.
The combination of aspects of the built environment and the social context can contribute
to exposure to multiple stressors, including noxious odors, emissions from local indus-
tries, illegal dumping, occupational hazards, financial stressors, and concerns about
crime and safety.
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The physiological response to stressors—allostasis—is an important mechanism that
allows the body to respond effectively in the short term. Chronic exposure to environmen-
tal stressors, however, can set in motion a complex of physiological responses referred to
as “allostatic load,” thereby contributing to decreased cognitive function, abdominal obe-
sity, hypertension and other cardiovascular diseases, insulin resistance, diabetes, and de-
creased immune response.52-54

As early as the 1970s, social epidemiologists began to document heightened blood
pressure and other chronic health conditions among residents of urban census tracts char-
acterized by economic divestment, lack of trust in police response, and longer firefighting
response times (indicators of the adequacy of municipal supports for community life),
compared with residents of census tracts with lower rates of poverty and shorter police
and firefighter response times.55 Documentation of the disproportionate risk of
chronic disease morbidity and mortality from multiple causes for residents of high-
poverty urban neighborhoods has continued, with a substantial literature now supporting
these disparities.1,4,56-59

Many mechanisms have been proposed to account for the disproportionate risk experi-
enced by residents of economically underdeveloped urban communities, including
decreased access to nutritious food and an oversupply of fast foods that are high in fat;60

high crime and poorly maintained public spaces that reduce opportunities for recreational
activity,61 informal socializing among neighbors,62 and the ability of neighbors to enforce
collective social norms;63 reduced educational and employment opportunities and qual-
ity;64-66 and increased exposure to environmental hazards such as airborne particulate
matter and noise.67-69 In other words, residents of high-poverty neighborhoods may expe-
rience increased risk of multiple chronic stressors associated with the built environment
and social context, which contribute, in turn, to allostatic load. This physiological re-
sponse to chronic stress, in turn, has subsequent implications for the risk of chronic con-
ditions such as diabetes and cardiovascular disease as well as symptoms of depression
and despair, contributing to disparities in these health indicators between residents of
more and less advantaged neighborhoods.

There are a number of potential health promotion interventions that may be under-
taken at the intermediate level to address disparate exposures to stressful physical and
social environments. Examples include housing interventions designed to reduce the
density of poverty and improve the quality of housing available to residents,40,70 urban
planning interventions to increase safety and create safe and attractive spaces for infor-
mal socializing,45 living wage laws,15 and efforts to promote racial and socioeconomic
diversity as well as meaningful resident representation in local planning and renewal
efforts.71-73

To examine one of these potential points of intervention in somewhat more depth, liv-
ing wage laws passed at the municipal level not only ensure that workers are compensated
fairly for their work but prevent local employers from undercutting wages, thus driving
down locally available wages.* Living wage laws have also been linked to increased
employer investment in training and other employee development efforts, greater racial
and ethnic diversity in the workforce, and reduced occupational injuries. Furthermore,
Pollin and Luce15 argue that living wage laws passed at the municipal level are a crucial
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component of a broader “policy framework” for reversing the economic decline of cities.
They argue that by addressing the contribution of low-wage employment to increasing
rates of urban poverty, making a clear statement that the goal of urban economic policies
should be to provide a living wage for workers, and providing a positive benchmark
against which to assess the type of business firms that the city is trying to attract and
retain, living wage laws can contribute to building a network of employers that contribute
to the economic stability of the community, rather than exploiting a population with few
employment options. Pollin and Luce also suggest that the political mobilization and citi-
zen participation required to establish a local living wage policy may translate to en-
hanced community effectiveness in mobilizing around other urban development con-
cerns. Although there have been relatively few efforts to assess the health effects of living
wage interventions, the accumulated evidence documenting the negative effects on health
of residence in high-poverty neighborhoods with older housing stock, deteriorating infra-
structure, and limited political influence underscores the importance of continued efforts
to intervene on these aspects of the built environment and social context and to document
their contributions to health outcomes.

IMPLICATIONS FOR HEALTH PROMOTION INTERVENTIONS
TO REDUCE ENVIRONMENTAL HEALTH DISPARITIES

Working through the four case studies using our conceptual model in the previous sec-
tion helped us to better elucidate possible mechanisms through which social inequalities
contribute to health disparities. Many of the intermediate-level interventions (involving
the built environment and/or the social context) employ the tools of urban planners who
seek to supersede market forces in the development of healthy and sustainable built envi-
ronments, that is, built environments that attend to the social and material well-being of
their residents, as well as the natural systems on which they depend.2,74,75 Intermediate-
level interventions, carefully applied, can act to reduce health disparities through their
influence on proximate factors that are related to disparities in health and well-being. Fur-
thermore, in some cases, they may also “push back” against fundamental social inequali-
ties and macro-level factors, as well as the natural environment, for example, through
anthropogenic production of greenhouse gases that contributes to global climate change.

Zoning strategies designed to reestablish more mixed-use communities (i.e., both
commercial and residential),10 as well as incentives to developers for building housing
where a subset of homes are designated for families with limited incomes, are two strate-
gies for promoting urban areas with more economic diversity. These intermediate-level
interventions can also serve to reduce the concentrations of wealth and poverty that
appear as fundamental factors in our model. Similarly, intermediate-level interventions
that actively engage current residents and neighborhood organizations in redevelopment
planning can contribute to sustainable and vibrant mixed-income communities, at the
same time that they encourage political engagement and civic participation.72-73 Further-
more, community reinvestment strategies can increase the safety and affordability of
homes in urban, suburban, and rural areas, helping to move families currently limited to
dilapidated housing stock into homes that are more conducive to health.40

Current inequalities in the siting of noxious facilities, for example, bus depots, waste
transfer stations, water pollution control plants, and refineries, which disproportionately
expose residents of poor communities to toxic substances, must be redressed if the U.S.
society is to move toward equality in environmental health exposures. This will require
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the allocation of additional public and private funds for the remediation of currently pol-
luted locations, as well as development of proactive social and environmental policies
designed to regulate the siting of new facilities (an intermediate-level strategy). Remedi-
ation efforts must also be monitored to ensure that sites located near poor communities,
communities of color, and rural communities receive additional funds for remediation
compared with communities with greater access to economic resources.

Intermediate-level interventions that create safe parks and pathways that encourage
play, relaxation, exercise, and social interaction across social class and racial groups can
encourage the development of stronger social networks within urban, suburban, and rural
communities; foster a greater sense of trust and connectedness among residents; and pro-
vide opportunities for physical activity and recreation. Finally, attention is needed to
encourage civic engagement and political equity within urban areas, and between urban,
suburban, and rural areas. Collaboration among local governments for regional planning
is essential if difficult. Care must be exercised to ensure that environmental health promo-
tion interventions at the regional level do not end up sacrificing the health and well-being
of less powerful communities for the benefit of more powerful communities.76-79

CONCLUDING COMMENTS:
PROMOTING ENVIRONMENTAL HEALTH EQUALITY

The framework for understanding social inequalities as fundamental determinants of
health sketched earlier in this article has multiple implications for understanding and pro-
moting environmental health. Our model emphasizes the dynamic and interrelated nature
of social processes that both influence and are influenced by aspects of the physical envi-
ronment, and the implications of these interrelated social and physical environments for
health. Although continued environmental remediation efforts are an important compo-
nent of environmental health promotion efforts and are necessary to redress the effects of
processes that have contributed to greater exposure to environmental toxins for some
social groups compared with others, it is clear that environmental health promotion must
not stop with remediation. The development of sustainable health promotion efforts that
eliminate disparities in health requires proactive planning to create equitable access to the
resources that are necessary to sustain health as well as to reduce inequalities in exposures
to environmental hazards. These efforts must actively resist the reproduction and exacer-
bation of current health disparities, as well as the creation of new disparities, by address-
ing the fundamental processes that drive inequalities in hazardous exposures and pro-
tective resources available in the face of hazards. In other words, environmental health
promotion efforts must include the creation of structures and processes that actively work
to dismantle existing inequalities and to create economic, political, and social equality.

Unequal social relationships shape health disparities through differences in environ-
mental exposures and access to resources, including access to quality health care. These
disparities are created and sustained through dynamic processes that are implemented
through legal, political, and economic systems. While health disparities may not be
intended consequences of these systems, they are nonetheless important consequences of
the inequalities that are reproduced by those systems. Health promotion initiatives de-
signed to change existing patterns of health inequalities need to take into account unequal
social relationships that shape health disparities through unequal environmental ex-
posures and unequal access to protective resources. Sustainable change in the existing
patterns of disparate environmental exposures and health outcomes within and across
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population groups will require building more equality into social relationships at the fun-
damental level, by intervening decisively at the intermediate level, rather than limiting
health promotion efforts to more proximate pathways to individual and population health
and well-being.

Efforts to address intermediate and fundamental factors must anticipate both political
and economic challenges as well as unintended consequences. For example, efforts to
enforce local land use or environmental policies may be met with resistance from those
who benefit from less active enforcement. Collaborative efforts that actively engage
those outside of the health sector—for example, landlords; transportation officers; urban
planners; and local, state, and regional government officials—may be effective in devis-
ing effective and sustainable built environment and policy interventions that improve
population health. Meanwhile, by being involved in urban planning, housing, transporta-
tion, and social welfare initiatives, public health practitioners and researchers may better
determine the health effects of public and private initiatives at the population level. Such
efforts are essential if we are to carefully elucidate and effectively eliminate the under-
lying inequalities that drive racial and socioeconomic disparities in health.
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