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■ Abstract Urbanization is one of the most important demographic shifts world-
wide during the past century and represents a substantial change from how most of the
world’s population has lived for the past several thousand years. The study of urban
health considers how characteristics of the urban environment may affect population
health. This paper reviews the empirical research assessing urban living’s impact on
population health and our rationale for considering the study of urban health as a dis-
tinct field of inquiry. The key factors affecting health in cities can be considered within
three broad themes: the physical environment, the social environment, and access to
health and social services. The methodologic and conceptual challenges facing the
study of urban health, arising both from the limitations of the research to date and from
the complexities inherent in assessing the relations among complex urban systems,
disease causation, and health are discussed.

INTRODUCTION

Urbanization is likely the single most important demographic shift worldwide dur-
ing the past century and in the new century, and it represents a sentinel change
from how most of the world’s population has lived for the past several thousand
years (83). Current estimates suggest that the trend toward an urbanizing world
will continue well into the twenty-first century (15). At the beginning of the nine-
teenth century only 5% of the world’s population was living in urban areas. By
the end of the century, about 46% of the world’s population was living in urban
areas (15, 49). There are ∼50,000 urban areas in the world today and almost 400
cities containing a population of one million people or more (110). Around 1940,
the New York metropolitan area became the first urban area to become a mega-
city containing more than 10 million inhabitants. Today there are more than 15
megacities worldwide (109, 110). Overall global population growth in the next 30
years will be primarily in cities. Current projections suggest that more than half
the world’s population will be living in urban areas by 2007 and that nearly two
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thirds of the world’s population will live in urban areas within the next 30 years.
By 2010, approximately 4000 million people will live in urban centers worldwide
(49).

We might expect such a shift in how the majority of the world’s population lives
to have health implications. Indeed, researchers, both in the popular press and in
the academic literature, have long been interested in cities and how they may affect
the public’s health. Writers from several eras in western European history consid-
ered cities as places that were detrimental to health, and in many ways, for much
of history, cities were, in fact, characterized by features that were unquestionably
linked to poor health. Charles Dickens’s novels detail and offer insights into the
difficulties of city life in the nineteenth century (22). As cities assumed a greater
role in the life of European countries, population density, numbers of marginalized
populations, pollution, and crime frequently increased, resulting, in many coun-
tries, in worse health in cities than outside of cities (76, 115). Multiple writers,
commentators, and social theorists observed the problems endemic to these grow-
ing cities and suggested that the cities themselves had a role in shaping individual
well-being (25, 26, 28, 80).

However, whereas writers in the eighteenth and nineteenth centuries over-
whelmingly noted a connection between the urban context and poor health, the
urban environment in many Western cities improved dramatically at the turn of the
twentieth century, and coincident with this sanitary awakening, the health of urban
populations improved. One historical analysis showed that, although for much of
the nineteenth century infant mortality rates in Imperial Germany were higher in
urban areas than they were in nonurban areas, there was a dramatic improvement
in infant mortality rates in urban areas starting in the 1870s, which preceded a
comparable decline in mortality in the rest of the country (126). This analysis sug-
gested that improvements in the urban environment were responsible for this rapid
improvement in infant health in Imperial Germany and that this pattern was typical
of the pattern observed at around the same time in many European industrialized
societies (112). Today, in many countries, including the United States, aggregate
health, as measured by life expectancy, all-cause mortality, and many other health
indicators, is actually better in many urban areas than it is in nonurban areas (102).

What then is urban health, and why should we concern ourselves with urban
health as a specific subject of inquiry? As urban living becomes the predominant
social context for most of the world’s population, the very ubiquity of urban living
promises both to shape health directly and indirectly to affect what we typically
consider risk factors or determinants of population health. Therefore, despite the
truism that the urban context inherently shapes population health in cities, not all
public health is urban health. We consider urban health research to be the explicit
investigation of the relation between the urban context and population distribution
of health and disease. Urban health, then, concerns itself with the determinants of
health and diseases in urban areas and with the urban context itself as the exposure
of interest. As such, defining the evidence and research direction for urban health
requires that researchers and public health professionals pay attention to theories
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and mechanisms that may explain how the urban context may affect health and to
methods that can better illustrate the relation between the urban context and health.
To that end, in this review we first discuss what we mean when considering urban
areas; then we address potential mechanisms that can explain the relation between
the urban context and health. We discuss particular challenges in the study of urban
health and conclude with directions for potential research and practice.

CITIES AND THEIR ROLE IN THE WORLD

As we discuss urban health, we are implicitly assuming that readers share an image
of cities and urban areas. However, our personal experiences likely have shaped
what we think of when we discuss “cities” and “urban areas.” Saul Bellow, the
novelist and Nobel Prize laureate, in discussing how Americans think of New York
City, suggested, “That is perhaps like asking how Scotsmen feel about the Loch
Ness monster. It is our legendary phenomenon, our great thing, our world-famous
impossibility. . . .New York is stirring, insupportable, agitated, ungovernable, de-
monic. No single individual can judge it adequately” (11a). In academic discourse
investigators have long disputed the definition of “urban” (45). Cities are not static,
and the very density and diversity that characterize most cities make generaliza-
tions about defining cities difficult. We discuss below the implications of these
definitional challenges for the empirical study of urban health. Meanwhile we
can consider different types of cities using an example that all readers are likely
familiar with.

Cities can be sprawling, diffuse, and automobile-dependent metropolitan areas.
This has led to recent substantial academic discourse about urban sprawl (37). For
example, in Atlanta, Georgia, the average person travels by car more than 34
miles each day, which is more than twice as many miles as people in Philadelphia,
Pennsylvania, drive (121). Conversely cities can be small and compact, as are
many old European cities like Venice. Cities can be unique, cosmopolitan places
(e.g., Paris, Casablanca), but also they can look tremendously alike, as do any
number of midsized North American cities (e.g., Kansas City, Denver). Cities
frequently include both sophisticated and wealthy areas, featuring commercial
and entertainment interests that are among the best in their country, as well as
areas of extreme poverty and deprivation. For example, Rio de Janeiro has among
the world’s most expensive tourist resorts abutting on extremely poor favelas;
in New York City, the Upper East Side and Harlem are adjacent neighborhoods
that are among the richest and poorest neighborhoods respectively in the United
States. Cities are generally the centers of commerce and culture in their countries
and geographic regions. However, proximity to other cities frequently defines
the range of opportunities available in a particular city. For example, a regional
capital in a large, sparsely populated area, such as Whitehorse in Canada’s Yukon
territory, is likely to have more diverse cultural offerings and a greater range
of health services available than would a comparable-sized city close to other, far
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larger, urban areas. Therefore, cities can represent diverse conditions within which
people live and can represent a range of human experiences. Throughout the rest
of this review we discuss how these diverse places may affect health and how the
systematic study of urban health may afford opportunities to improve population
health.

MECHANISMS OF DISEASE: WHY CITIES MAY SHAPE
POPULATION HEALTH

How does the urban context affect health? In particular, what are the mechanisms
by which cities can affect health? Before answering this question, a couple of
considerations are in order. First, there is no one way in which the urban context
may affect health. Although, for the sake of explication, we generally discuss
mechanisms and health in general, frequently different mechanisms are important
potential explanations for the relations between the urban context and different
diseases. As we discuss potential mechanisms, we consider health as one construct
but make reference to specific theoretical distinctions and empirical examples
that suggest how various factors may be important in different ways for diverse
conditions. Second, as we highlight in the preceding section, cities ultimately are
geographic places. Although cities are not static, and in fact cities’ dynamism is
one of their defining features, considering health in cities is fundamentally the
study of how a particular type of place may affect health. Explanations for these
potential effects then rest primarily on how characteristics of places, in this case
cities, may be important health determinants. Several characteristics of cities may
be important health determinants, each having multiple implications for urban
dwellers. Academic interest in urban health has waxed and waned over the past
century; several authors at different time points have proposed frameworks for
considering the relation between city living and health, and they have identified
features of the urban context that may be particularly important for specific diseases
(42, 73, 91, 124). Many of these frameworks build on work that discusses the
social and economic determinants of better population health (31, 52, 61). We
find it useful to think of three broad categories of theories and mechanisms that
may explain how city living can affect health: the physical environment, the social
environment, and the availability of and access to health and social services.

The Urban Physical Environment

The urban physical environment includes the built environment: the air city dwellers
breathe, the water they drink, the indoor and outdoor noise they hear, the park land
inside and surrounding the city, and the geological and climate conditions of the
site where the city is located. McNeill has suggested that primarily what distin-
guished the twentieth century from previous ones, and cities from nonurban areas,
is the degree to which humans have become the primary influence on the physical
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environment (84). Although the literature on the relation between features of the
physical environment and health is vast, we consider here some of the primary
evidence linking key features of the physical environment to health.

THE BUILT ENVIRONMENT The human built environment can influence both phys-
ical and mental health; empirical evidence about the relation between the built
environment and health conditions includes, among others, asthma and other res-
piratory conditions, injuries, psychological distress, and child development (30,
71, 92). As an example, Weich and colleagues in 2002 (129) demonstrated higher
levels of resident depression in areas that had less desirable built environments.
In a study of New Orleans neighborhoods, Cohen (20) found that the prevalence
of gonorrhea infection was higher in neighborhoods with deteriorating built envi-
ronments. Different aspects of the built environment have been linked to specific
health outcomes. For example, specific features of the built environment, includ-
ing density of development, mixed land uses, scale of streets, aesthetic qualities of
place, and connectivity of street networks, may affect physical activity (54). In turn,
low levels of physical activity are a well-established risk factor for cardiovascular
disease and all-cause mortality in urban areas (23, 97). A substantial literature
addresses the relation between housing and health (68, 122). Recent work has
begun to differentiate the roles of the external and the internal built environment
in shaping health (56). Urban design may also affect health behaviors, crime, and
violence rates (12, 89, 108), suggesting close interactions among urban physical
and social environments.

URBAN INFRASTRUCTURE, WATER, AND SANITATION The urban infrastructure is a
critical part of the physical environment and determines how a city provides water,
disposes of garbage, and provides energy (85). Water scarcity and water pollution
are serious urban problems, particularly in less-wealthy countries. Nearly 1.5 bil-
lion people lack safe drinking water, and at least 5 million deaths per year can
be attributed to waterborne diseases (70). The relation between the urban infras-
tructure and health is shaped by different forces in established urban areas and
in rapidly growing urban areas. In longstanding urban areas, the decline of an
aging infrastructure, coupled with frequently declining municipal resources, may
challenge cities’ ability to continue to provide safe water and sanitation for urban
residents. Breakdowns may increase, causing health problems related to water,
sewage, or disposal of solid waste (44). In rapidly urbanizing areas, frequently in
less wealthy countries, cities are often challenged to maintain an adequate fresh
water supply to growing numbers of urban residents and to transport accumulat-
ing sewage and other waste. The World Health Organization (WHO) estimates
that most urban populations in developing countries do not have access to proper
sanitation (136). Inadequate provision for solid waste collection frequently results
in contamination of water bodies, which, coupled with the population density in-
herent to cities, presents a substantial risk for spreading epidemics rapidly (6, 18,
109).
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POLLUTION In the first half of the twentieth century, air pollution in the United
States increased steadily as industrialization progressed, industries and homes used
coal for power and heat, and cars proliferated. Cities had worse pollution than did
nonurban areas (84). In the second half of the century, however, and especially
in the past 25 years, many forms of pollution decreased as coal was phased out,
manufacturing plants moved to the suburbs or abroad, lead was banned from
gasoline, and the automobile industry was forced to build cleaner cars. However,
cities still generate close to 80% of global carbon dioxide emissions and account
for three quarters of industrial wood use worldwide (93). As late as the mid-1990s,
investigators estimate that air pollution contributed to 30,000–60,000 deaths per
year in the United States (24, 106). Indoor and outdoor air pollution are thought
to contribute to 3 million deaths globally a year, with 90% of these deaths being
in less wealthy countries (136). Worldwide, atmospheric pollution is thought to
affect more than a billion people, mostly in cities (29, 104).

ACCESS TO GREEN SPACE Some of the earliest studies that considered the relation
between the urban context and health emphasized the role of access to parks and
green space, or lack thereof, in shaping the health of urban populations. Griscom’s
report about housing in New York City in 1845 suggested that a lifestyle filled
with “animal and vegetable exhalations” in the countryside provided “prima facie
proofs” of the superiority of living in the countryside (45, 46). Although it remains
generally recognized that public green spaces make for a more pleasant living
environment (73), the empirical literature evaluating the relation between green
space and health remains limited. Recent work has shown that living in areas with
walkable green spaces, as opposed to living in areas without walkable green spaces,
was associated with greater likelihood of physical activity (14), higher functional
status (50), lower cardiovascular disease risk (74), and longevity among the elderly,
independent of personal characteristics (119, 120). As more multidisciplinary work
in urban health develops, more experimental and observational studies likely will
assess the role of green space and urban planning in promoting health.

URBAN CLIMATE Highways and streets can pollute water through runoff, destroy
green space, influence motor vehicle use and accident rates, and contribute to
the urban heat sink, absorption of heat that can increase by several degrees the
temperature in cities. On warm days, urban areas can be more than 5◦F warmer
than surrounding areas, an effect known as the urban heat island effect (37). This
effect is primarily due to dark surfaces absorbing heat and the limited ability of
urban areas (with relatively few trees) to cool the air through transpiration. Global
climate change may exacerbate this effect. Heat is a concern in urban areas in
several ways, and ambient air temperature has been associated with a large number
of hospitalizations and deaths yearly (10, 78). Heat exposure may result in direct
health effects, including syncope or heat exhaustion, or exacerbate existing health
disorders. Excess heat in urban areas can also exacerbate pollution, as cooling
equipment (e.g., air conditioners) is put into heavier use to compensate for rising
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urban temperatures (60). Particular groups may be most at risk of the effects of heat
in urban areas. Epidemic heat-related deaths have been particularly pronounced
among socioeconomically disadvantaged and socially isolated elderly persons (67,
113).

OTHER FEATURES OF THE URBAN PHYSICAL ENVIRONMENT Several other aspects
of the urban physical environment may have specific relations to human health,
and a full review of all relevant features of the physical environment is beyond
the scope of this chapter. However, we note that city structures like bridges and
skyscrapers may be vulnerable to natural or manmade disasters, as recent earth-
quakes in Japan and Iran and the September 11, 2001 terrorist attacks on New
York City demonstrate, respectively. Features of the urban social environment,
such as population density and social contagion, coupled with these vulnerable
urban structures, can result in substantial health consequences after disasters in
urban areas (39, 111). Other threats to health in cities include hazardous waste
landfills, often located in or near urban areas, which may be associated with risks
of low birth weight, birth defects, and cancers (127). Noise exposure, a common
urban problem, may contribute to hearing impairment, hypertension, and ischemic
heart disease (96).

The Urban Social Environment

The social environment has been broadly defined to include “. . .occupational struc-
ture, labor markets, social and economic processes, wealth, social, human, and
health services, power relations, government, race relations, social inequality, cul-
tural practices, the arts, religious institutions and practices, and beliefs about place
and community” (9). This definition, by its very complexity, suggests that there are
multiple ways in which the urban social environment may affect health. Building
on the extant theoretical and empirical literature we consider here five features of
the urban social environment that may be particularly important determinants of
health in cities. Although these concepts have, in large part, arisen from socio-
logical theory, many of them have been increasingly integrated into public health
thinking that explores the relation between contextual characteristics and health.

SOCIAL DISORGANIZATION/STRAIN Social disorganization theory was first devel-
oped in studies of urban crime by sociologists in Chicago in the 1920s and 1930s. In
brief, social order, stability, and integration are conducive to conformity, whereas
disorder is conducive to crime and poor integration into social structures (114).
A parallel theory, frequently referred to as anomie/strain theory, suggests similar
explanations for the relations between social structure and behavior. Drawing on
the work of Durkheim (26), Merton suggested that anomie is the lack of societal
integration, which arises from the tension between aspirations of industrialized
persons and the means available to them to achieve those aspirations (86). In the
urban context in particular, the exposure of persons of all social classes to high
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aspirations that are practically unachievable produces strain or pressure on these
groups to take advantage of whatever effective means to income and success they
can find, even if these means are illegitimate or illegal. Hence, Merton argued that
social strain can be associated with crime. Contemporary anomie/strain theories
suggest that other sources of strain in modern living, including confrontation with
unpleasant stimuli, may be associated both with deviant behavior and with poor
health (5, 19). A substantial body of research has established a relation between
stress and social strain and mental and physical health (e.g., 27, 72, 98), and newer
work has posited that features of the urban neighborhood context are associated
with social strain and adverse health behaviors (13, 40).

SOCIAL RESOURCES Separate from social strain, individual social experiences also
may be important determinants of health in cities. For example, limited social
support may predispose persons to poorer coping and adverse health (63, 82).
Scant evidence exists that social connectedness in cities is better or worse than
in nonurban areas. Informal social ties are an important feature of city living that
ultimately affect social support, network, and cohesion (38). Social capital effects,
including manifestations at the contextual level (e.g., at the level of the whole city
or of urban neighborhoods) and at the social network level, are thought to offer both
general economic and social support on an ongoing basis and also make specific
resources available at times of stress (63). Social capital is often defined in terms
of features of social organization and is associated with lower all-cause mortality
(65, 116), reduced violent crime (66), and self-reported health (118) among other
health outcomes. In the context of cities, the greater spatial proximity of one’s
immediate network may well accentuate the role of networks in shaping health.
Social networks are associated, importantly, with a range of health behaviors (58,
79).

SOCIAL CONTAGION Social learning theory emphasizes the importance of observ-
ing and modeling the behaviors and attitudes of others (8). This is particularly the
case in densely populated areas where there are several persons on whom behavior
can be modeled to determine behavior. In diverse urban settings, social learning can
set both social norms and norms for social network behaviors. Similarly, theories
of collective socialization emphasize the influence of the group on the individual
(21, 134). These theories suggest that persons who are in positions of authority or
influence in specific areas can affect norms and behavior of others in direct and
indirect ways. One of the concepts that is linked to social learning that may have
substantial implications for public health is contagiousness. Models of biological
contagion, particularly in the context of infectious disease, are well established.
For example, in recent years, group practices and social norms have been consid-
ered particularly important in transmission of sexually transmitted diseases and the
transmission of human immunodeficiency virus (HIV) (101, 130). Newer theories
include the possibility of contagiousness of ideas and social examples. In epidemi-
ology it is understood that all things being equal, urban populations, characterized
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by high population density are at higher risk of transmission of biological organ-
isms. Also, because concentrated urban populations share common resources (e.g.,
water) the practices of one group can affect the health of others. These observations
may be extended to behavior and to health. For example, media representations of
suicide may have some influence on the suicide of those exposed to them such that
suicide becomes more likely (100). Several studies have provided both theoretical
and empirical reasons to suggest that media representations of suicide could have
some influence on a person’s suicidality (35). In the urban context, the concen-
trated proximity of persons and sources of information may be a crucible for the
exacerbation of this effect.

SPATIAL SEGREGATION Spatial segregation of different racial/ethnic and socioeco-
nomic groups also may be an important determinant of health in cities. Many cities
worldwide are highly segregated with multiple historical, logistical, and practical
barriers to mixing social groups. In their seminal work of mental disorder in urban
areas, Faris & Dunham (32) describe a Chicago that had concentric circles wherein
dwelled distinct groups whose social status was relatively unchanged even with
migration of populations over time. Spatial segregation can have multiple effects,
including the enforcement of homogeneity in resources and social network ties,
suppressing diversity that may benefit persons of lower socioeconomic status. Per-
sons who live in segregated communities may have disproportionate exposure,
susceptibility, and response to economic and social deprivation, toxic substances,
and hazardous conditions (132). One study of infectious disease transmission sug-
gested that residential segregation contributes to the transmission of tuberculosis
through concentrated poverty. Urban characteristics such as dilapidated housing
and inadequate access to health care in turn are associated with concentrated
poverty in cities (1). Racial segregation also may affect health through its influ-
ence on access to health care services. Segregated communities frequently face
shortages of health care providers and disproportionately low rates of health insur-
ance; both factors are among the most important predictors of differential access to
medical care (81). More segregated communities may have lower levels of social
capital, which, as discussed above, has been associated with poor health (64). Also,
spatial heterogeneity permits persons of higher socioeconomic status to appreciate
the issues faced by others and to use their power, money, and prestige to influence
the development of better distributed salutary resources. Conversely, it is worth
noting that spatial segregation, by virtue of keeping persons who are different apart
from one another, may serve to minimize social strain (107).

INEQUALITY Although it is related to many of the other features of the urban social
environment discussed here, the particular role of inequality as a potential deter-
minant of health in urban areas is worth noting briefly. Although there is ample
evidence for the relation between poor individual and group socioeconomic status
and health (4), in the urban context, rich and poor populations live in physically
proximate neighborhoods. We do not consider disadvantage per se a hallmark of
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urban areas because in many instances aggregate wealth in cities is greater than
it is in nonurban areas, but rather it is the relative proximity of rich and poor that
is a common characteristic of cities worldwide. Empirical and theoretical work
suggests that this inequality in the distribution of income and other resources may,
in and of itself, shape health through multiple mechanisms. Ecologic evidence has
long suggested that countries with more egalitarian distribution of income have
lower mortality rates (103). In the early 1990s, a series of publications spurred
further interest in the role of income distribution as an area-level determinant of
health (131). Recent empirical evidence, although controversial, suggests that in-
equalities in income distribution contribute to health differentials between states
and cities (62, 77, 105). The principal proponents of the hypothesized relation
between income distribution and health suggest that perceived and actual inequity,
caused by the discrepancies in income distribution, erode social trust and diminish
the social capital that shapes societal well-being and individual health (65). There-
fore, inequalities in urban areas may be important modifiers of the role of several
other features of the social environment discussed here.

Health and Social Services

The relation between provision of health and social services and urban living is
complicated and varies between cities and countries. In wealthy countries, cities
are characterized by a rich array of health and social services (17, 33). Even the
poorest urban neighborhood often has dozens of social agencies, each having a
distinct mission and providing different services. Many of the health successes in
urban areas in the past two decades, including reductions in HIV transmission, teen
pregnancy rates, tuberculosis control, and new cases of childhood lead poisoning,
have depended in part on the efforts of these groups (36). In addition, many urban
areas serve as referral centers for surrounding communities, and as such there is
often greater availability of health and social services in urban areas. In general
there are far fewer physicians and hospitals in nonurban areas, and the travel time
to health care providers is greater than in nonurban areas (94).

However, as previously discussed, many cities are characterized by sharp dis-
parities in wealth between relatively proximate neighborhoods (131). These dispar-
ities are often associated with disparities in the availability and quality of care (7,
128). The presence of well-equipped, lucrative practice opportunities in the same
city decreases the likelihood that service providers will work in lower-paid, public
service clinics, particularly when these latter services face limited resources and
wavering political commitment (34). Also, low-income urban residents continue
to face significant obstacles in finding health care both in wealthy and less-wealthy
countries (57). In the U.S. context, persons with lower socioeconomic status are
more likely to lack health insurance coverage (48, 133). In turn, uninsured per-
sons face barriers to care, receive poor quality care, and are more likely than are
insured persons to use emergency systems (87). Recent immigrants, homeless
people, inmates released from jail or prison, all disproportionately represented in
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urban areas, also face specific obstacles in obtaining health care (3, 51, 53, 59).
In turn, these populations put a burden on health systems not adequately funded
or prepared to care for them. Social services for disadvantaged or marginalized
populations are often susceptible to changing municipal fiscal realities with the
resultant decrease in service frequently coinciding with times of greater need in
the urban population (33). In the past few years, for example, the decline in the
national economy and tax revenues has forced many cities and states to reduce
services at the very time unemployment, homelessness, and hunger are increasing
(95). Internationally, several studies have highlighted the potential inadequacies of
health systems in preventing and treating conditions such as malaria, dengue, and
tuberculosis, spread of which is facilitated by high-density living characteristic of
cities (69, 88, 117).

In summary, multiple mechanisms may explain how cities affect mental health,
with different mechanisms being potentially important for different morbidities.
Indeed, a big picture perspective on the relation between the urban context and
health would suggest that these relations are undoubtedly complicated and that
any single analysis that isolates a feature of urban living and health is just scratch-
ing the surface. Whereas specific features of cities may affect specific diseases
adversely, other features may offer protection. Interrelationships between features
of the urban environment further make generalization difficult. For example, fur-
ther refinements on social strain theory in urban areas include an appreciation of
the fact that in urban areas persons with different socioeconomic statuses may be
differentially faced with stressors and have varying levels of access to resources
that may help them cope with stressors. In particular, in urban areas, formal lo-
cal resources can complement or substitute for individual or family resources for
transient urban populations. Therefore, the relation between urban stressors and
health is likely buffered by salutary resources (e.g., health care, social services)
that are oftentimes more prevalent in urban compared with nonurban areas (41).
Although these resources may be available to urban residents, socioeconomic dis-
parities in cities are linked to differential access to these resources, which suggests
that persons at different ends of the socioeconomic spectrum may have different
opportunities to benefit from the resources available in cities.

INTERNATIONAL CONSIDERATIONS

In considering the mechanisms that may explain the relations between the urban
context and health, we refer to potential differences in the role of certain mech-
anisms cross-nationally. This point is worth emphasizing, particularly in light of
the varying pace of urbanization worldwide. The pace of urbanization is pro-
jected to differ by region of the world and by initial city size. In particular, most
global population growth in the coming decades will occur in less wealthy regions
of the world, with the most rapid pace of growth expected to occur in Asia and
Africa (49). Although North America and Europe are currently the most urbanized
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regions, the number of urban dwellers in the least urbanized region, Asia, in 2000
was already greater than the urban population in North America and Europe com-
bined. The proportion of people living in megacities is expected to rise from 4.3%
of the global population in 2000 to 5.2% in 2015 (123). The growth rate of mega-
cities in the developing world will be much higher. For example the anticipated
growth rate for Calcutta, India, between 2000 and 2015 is 1.9%, compared with
an anticipated growth rate of 0.4% for New York City, United States (15, 123).
However, whereas the growth of large cities in developing countries will account
for approximately one fifth of the increase in the world’s population, small cities
will account for almost half of this increase (109). A growing number of relatively
small cities throughout the world will contain most of the world’s population in
the twenty-first century, and most of the growth in cities will take place in less
wealthy countries.

Therefore, the relative importance of characteristics of the urban environment
that may affect health may vary substantially in different cities and in different
parts of the world. For example, in many rapidly growing urban areas in the
developing world, lack of safe water and poor sanitation are likely to account for a
greater proportion of the morbidity and mortality in a specific city than are all other
factors identified here. As cities become more established, an aging infrastructure
can threaten health and growing inequalities, and social strains can influence both
health behaviors and access to resources. In addition, the course of urbanization
in different cities worldwide may have different implications for health. A newly
urbanizing city is likely to be under different and probably more substantial strains
than is a long-established urban area. Therefore, when considering how cities may
affect health it is important for the public health researcher or practitioner to
consider both place, i.e., the particulars of a given city, and time, i.e., the trajectory
of urbanization in a particular city. There are no simple solutions summarizing the
relations between the different factors that can affect health in various countries.
Rather, specific investigations and interventions would do well to bear in mind the
relevant local and temporal context that may guide an appreciation of relevant and
salient risk determination in a given urban area.

CHALLENGES IN THE STUDY OF URBAN HEALTH

Defining Cities and Urbanization

Given the growing preponderance of cities and the increasing contribution of urban
populations to the world’s total population, one might expect that our enumeration
of “urban dwelling” populations is based on a universally agreed upon definition
of “urbanization” and “urban.” However, and perhaps unfortunately for the current
science, there are multiple and inconsistent definitions of both urbanization and
urban. An appreciation of this complication is essential to understanding how
urbanization may affect human health. It is generally accepted that urbanization
is the process of becoming urban, and it reflects aggregate population growth in
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cities, be it through natural population increase or migration. By contrast, different
authors have used terms such as urbanism or urbanicity to refer to the inhabitation
of human populations in concentrated areas at a given point in time.

Wirth (135), in his seminal essay “Urbanism as a way of life,” suggested three
distinct characteristics of urban areas: size, density, and heterogeneity of popula-
tions. Although this definition may be intuitive, and indeed most authors would
consider this definition valid, there are multiple practical barriers to the quantifi-
cation of what an urban area is that can then be applied to research or practice.
The fundamental problem is that no definition of urban places has been universally
adopted by national governments, and as such, multiple, inconsistent definitions
of urban are used by different countries.

The U.S. Bureau of the Census (16) defines an urbanized area in the follow-
ing way: “An urbanized area comprises a place and the adjacent densely settled
surrounding territory that together comprise a minimum population of 50,000
people. . .. The ‘densely settled surrounding territory’ adjacent to the place con-
sists of territory made up of one or more contiguous blocks having a population
density of at least 1000 people per square mile.” However, this definition raises a
number of questions and is substantially different from the definition employed in
other countries. Among 228 countries on which the United Nations has data, about
half use administrative definitions of urban (e.g., living in the capital city), 51 use
size and density, 39 use functional characteristics (e.g., economic activity), 22 have
no definition of urban, and 8 define all (e.g., Singapore) or none (e.g., Polynesian
countries) of their population as urban (15). These official statistics (i.e., all the
statistics above) rely on country-specific designations and do not use a uniform
definition of urban. In specific instances, definitions of urban in adjacent countries
vary tremendously. For example, the Bolivian definition of urban includes localities
containing 2000 or more inhabitants. In neighboring Peru, populated centers with
100 or more dwellings grouped contiguously and administrative centers of districts
are considered urban. Therefore, global statistics on urbanization depend on inter-
national definitional differences that may be a function of statistical or historical
precedent and, in some cases, political expedience. Ultimately, compounding these
difficulties, definitions of urban have changed over time in different countries, and
these different definitions are frequently embedded in calculations about changing
urban proportions.

In addition to challenges in defining an urban area, the definition of urbanization
also is complicated by multiple considerations in how to assess “population growth
in cities.” Urbanization, at its simplest level, may be calculated as the change in
the proportion of the national population that is urban. However, this change in
proportion is dependent both on the urban population growth and on the relative
growth of the rest of the country. There are different implications for countries
and cities where urbanization is driven by rural-urban migration or international
migration compared with other countries where urbanization is driven largely by
natural growth of cities. Together with changing urban proportions, changes in the
absolute number of urban residents are also meaningful. Thus, although countries
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of vastly different sizes can share urbanization rates, these urbanization rates can
represent vastly different absolute numbers of urban residents. Also, the percent
of national growth influenced by growth in urban areas ultimately is reliant on
the change of the overall national population. Thus, net urban growth is again
differently meaningful in the context of larger and smaller countries.

Specification of the Research Question in Urban Health

Clear specification of a research question is the necessary first step in all etiologic
research and is often one of the hardest steps. One of the greatest challenges in the
study of urban health is in adequate specification of research questions that address
how and why the urban context may affect health. Three primary reasons exem-
plify why the specification of a research question may be particularly challenging
in urban health. First, much of what may be considered urban health research in
the literature thus far has arisen from different disciplines, using different theo-
retical frameworks and applying disciplinary orientations and terminologies. For
example, in demography and epidemiology, research into the role of urbanization
in shaping health may focus on how population change in cities, resulting from mi-
gration and population growth, may influence the distribution of diseases (e.g., 99,
137). In contrast, the study of urbanization in sociology may focus on social activi-
ties and social organization in cities and their association with changing behaviors
and consequences thereof. In considering how urban living may affect health, the
study of changing urban population size and how individuals acquire different
urban lifestyles is important. Although both arguably are features associated with
changing cities, they may lend distinct understandings to health and health behav-
ior. Second, many questions in urban health research do not meaningfully exist in
isolation. Understanding how the urban context affects health requires considera-
tion of multiple, often competing, influences. Continuing to consider the example
of urbanization, different disciplines might study various aspects of urbanization
that potentially exert varying effects on population health. This interdependence
of research questions complicates the empirical task of assessing how cities may
affect health. Specification of relevant research questions must at least acknowl-
edge, if not take into account, the interrelated processes that ultimately determine
health in cities. Third, as is the case with all research, clear specification of a re-
search question rests, at least implicitly, on the acknowledgment of a theoretical
framework that suggests how and why the characteristics of interest may affect
health. The absence of such a framework in the study of urban health complicates
the specification of research questions in the field, as well as the interpretation of
research findings.

Complexity of Causation in the Urban Context

As discussed at various points in this chapter, cities are complex communities of
heterogeneous individuals, and multiple factors may be important determinants of
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population health in cities. For example, understanding the role that racial/ethnic
heterogeneity plays in shaping the health of urban populations requires an un-
derstanding of the role of segregation in restricting access to resources in urban
neighborhoods (2) as well as the potential for greater tolerance of racial/ethnic
differences in cities compared with nonurban areas. Assessing how the urban con-
text may affect health raises challenges and introduces complexity that is often not
easily addressed through the application of simple analytic methods.

In addition, cities are different from one another and may change over time.
Empirical inquiry in health presupposes that identifiable factors influence health,
and these factors can be identified (and potentially intervened upon). Typically,
public health studies imply, for example, that we can generalize about how differ-
ent foods will affect health across individuals, at least within the confines of effect
modification across groups (e.g., age groups) or under different circumstances
(e.g., at different levels of caloric intake). However, cities are characterized by
multiple factors (e.g., population density, heterogeneity) that in many ways make
each city unique. The complexity of cities and of city living may mean that urban
characteristics important in one city may not be important in other cities, limiting
the generalizations that can be drawn about how urban living influences health.
Further complicating this task is the fact that cities change over time, and this
change has implications for the relative contribution of different factors in deter-
mining health in cities. For example, municipal taxation of alcohol and cigarettes
may control alcohol and cigarette consumption in a particular city at one point
in time (47). However, changing social norms around smoking and alcohol use
may either obviate or reinforce the influence of taxation. As such, in considering
urban characteristics that affect health it may be important to note both the pre-
vailing context within which such characteristics operate and that the role of these
characteristics may change over time.

Choice of Appropriate Study Design

A broad array of methods in multiple disciplines have been used to address ques-
tions that pertain to urban health. In general, three types of published studies
attempt to address somewhat different questions relevant to urban health: studies
comparing rural and urban communities, studies comparing cities within countries
or across countries, and studies examining intraurban variations in health.

Studies comparing rates and prevalence of morbidity and mortality in urban and
rural areas are likely the most common, although they have become less common
in recent years. These studies typically contrast several urban areas with rural
areas in the same country or consider morbidity and mortality in urban versus
nonurban areas; investigators frequently define the latter as all areas that do not
meet urban criteria. Such urban-rural or urban-nonurban comparisons are useful
to draw attention to particular features of urban areas that may be associated
with health and that merit investigation. However, these studies are limited in
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their ability to shed light on what these features may be and on how urban areas
may affect residents’ health. That different urban-rural comparisons have provided
conflicting evidence about the relative burden of disease in urban and nonurban
areas is not surprising. Changing conditions within cities over time and differences
in living conditions between cities suggest that these studies provide, at best, a
crude snapshot of how the mass of urban living conditions at one point in time
may affect population health.

The second type of study that attempts to address how cities affect health in-
volves comparisons of health between cities, either within a country or between
countries. Using the city itself as the key unit of analysis, these studies compare
different cities to reach conclusions about urban characteristics associated with
health. In comparing health between cities, these studies contribute to investi-
gators’ ability to discern features of cities that may promote or negatively affect
population health. This research may suggest city-level practices that are amenable
to intervention that could improve population health. Most saliently, these studies
serve to highlight urban characteristics that, at least at the macro level, may be
important determinants of urban health. However, by considering the city as the
unit of analytic interest, these studies implicitly assume that aggregate behaviors
or characteristics at the city level are equally important for all residents of those
cities. This view limits to an analysis of city-wide characteristics that may or may
not affect all urban residents equally the consideration of how cities may affect the
health of urban residents.

The third group of studies that has contributed to our understanding of how
city living may affect health is not frequently conceived of by researchers as stud-
ies of urban health per se. This group of studies has become more common in
the past decade and often has included studies of how living in particular urban
communities may be associated with health. Most commonly, these studies focus
on spatial groupings of individuals (typically conceived of as neighborhoods, al-
though several studies assess the contribution of administrative groupings that are
not necessarily meaningful to residents as neighborhoods) and typically consider
the impact of one’s community of residence within an urban area on an individual’s
health. Relatively fewer studies have considered how membership in other urban
communities, particularly social networks, may be associated with behavior and
health (e.g., 72). Although these studies contribute important insights into urban
conditions and their implications for health, they may be difficult to generalize
to other cities or, more broadly, to urban areas. That is, the observation in one
study that the quality of neighborhood sidewalks is associated with the likelihood
of physical activity among urban residents may not necessarily be relevant in an-
other urban context in which fear of assault is an important determinant of outdoor
activity.

Therefore, different study designs can fruitfully address different questions that
may be important to urban health. Unfortunately, results from these studies are
frequently conflated, and the appreciable but nuanced differences in conclusions
that can be drawn from different studies are not used to guide hypothesis generation

A
nn

u.
 R

ev
. P

ub
lic

. H
ea

lth
. 2

00
5.

26
:3

41
-3

65
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 N

E
W

 Y
O

R
K

 A
C

A
D

E
M

Y
 O

F 
M

E
D

. o
n 

03
/1

7/
05

. F
or

 p
er

so
na

l u
se

 o
nl

y.



17 Feb 2005 11:16 AR AR238-PU26-15.tex AR238-PU26-15.sgm LaTeX2e(2002/01/18) P1: IBD

URBAN HEALTH 357

to further urban health inquiry. Clear specification of the research question, coupled
with appropriately choosing a study design, can point to inquiry and intervention
in urban health.

A Common Language for Urban Health

The complexity of causation and the diversity of mechanisms that may explain how
characteristics of the urban environment may affect the health of urban popula-
tions suggest that cross-disciplinary work is needed to improve our understanding,
both general and specific, of the role urban context plays in shaping population
health. Theoretically informed efforts that combine the perspectives of different
traditions or disciplines, that use quantitative and qualitative methods when ap-
propriate, and that apply theoretically driven sampling strategies are more likely
to provide answers to questions about both how and why characteristics of urban
living may affect health. Quantitative and qualitative methods may inform each
other and help minimize the extent to which a priori decisions about conceptual
frameworks may shape both the hypothesis being tested and the answers obtained
from such inquiries. However, the isolation of academic disciplines from one an-
other often means that there is little shared vocabulary between disciplines and
that researchers and practitioners schooled in different academic traditions face
considerable challenges when working together.

We suggested previously that the study of urban health may benefit from being
constituted as a discipline by bringing together expertise and interests from aca-
demics and practitioners with complementary skills (125). Absent such a radical
solution, many encouraging signs show that interest is growing in urban health as
a cogent field of inquiry. Papers offering frameworks for the study of urban health
have recently increased (42, 91, 124), as has the formation of cross-disciplinary
meetings dedicated to urban health (11, 43). Also, public health practitioners
and researchers have developed specific training programs and institutes aimed
at teaching students skills from multiple disciplines (e.g., urban planning, epi-
demiology) that are relevant to the study of urban health. Meanwhile, interna-
tional projects, particularly the Healthy Cities movement sponsored by the WHO,
are working directly with local governments to promote health in cities. Most
of the work of the Healthy Cities movement thus far has been in high-income
countries, although more recently, the WHO supported Healthy City projects in
low-income countries. In the first evaluation of these projects, evidence showed
that key stakeholders had an improved understanding of the role of the urban
environment in shaping health but had limited political will to act on this aware-
ness (55). Although success of the Healthy Cities movement remains difficult to
assess, it represents a worldwide effort to raise awareness among key decision
makers about the role of cities in shaping health, potentially setting the stage
for local interventions. All these efforts will be necessary eventually to guide
public health training, research, and efforts to improve health in complex urban
areas.
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DIRECTIONS FOR URBAN HEALTH RESEARCH
AND PRACTICE

Throughout this review we consider the study of urban health inquiry into how
features of the urban context may affect the health of populations. We also iden-
tify substantial challenges that may complicate urban health inquiry and practice.
Moreover, we argue that the study of urban health lends itself to the creative appli-
cation of methods from multiple disciplines and the nuanced appreciation of the
role of multiple factors that may determine population health in cities. Despite this
complexity, key factors can explicitly distinguish and guide the study and practice
of urban health.

First, we need to consider whether there are specific features of the urban context
that are causally related to health. Appropriate specification of the research question
of interest is critical. For example, understanding how living in a city as a whole
may affect smoking behavior requires a different set of tools than do questions
about how intraurban differences in pollution affect variability in neighborhood
prevalence of asthma. Similarly, understanding the quantitative relation between
social capital in urban communities and resident well-being requires different
tools than do questions about why social capital may have different implications
for health in different communities or how social capital is produced or eroded in
urban contexts.

Second, it is important to consider if these features are differentially distributed
between urban and nonurban areas and within urban areas (e.g., between urban
neighborhoods). As a corollary to this consideration, it becomes essential to con-
sider the extent to which these features are unique to a particular city or differ
between cities and, as such, to learn whether salutary features of the urban envi-
ronment are adaptable in different contexts. For example, undoubtedly, much can
be learned from well-studied urban areas in wealthy countries that can be applied
to public health practice in less wealthy countries.

Third, identifying which characteristics of the urban context, and under which
circumstances, are modifiable, is an important theoretical, empirical, public health
question. In many ways the choice of an appropriate urban health framework may
dictate, at least implicitly, the choice of both the question asked and the methods
used in addressing the question. For example, a comprehensive framework that
includes national-level policies that shape municipal financing may suggest that
inquiry into and intervention on national policies may be of primary importance
to urban health. In contrast, a framework that considers primarily physical char-
acteristics of cities will address how features of the built environment at the local
level can affect residents’ health. Thus far, relatively little has been written about
the processes through which the urban context may affect health and about further
elucidation of these processes. A comprehensive appreciation of the processes that
influence urban health can and should guide research and practice.

In conclusion, we note that although in this review we highlighted challenges
inherent to the study of urban health, this work is informed by an appreciation for
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the potential of urban health inquiry. Although the study of urban health embeds
substantial complexity, research with clearly specified research questions and ap-
propriate study designs can help focus our appreciation of the relation between
specific features of the urban context and health, both in specific cities and as
generalizable to cities in national and international contexts. Recent methodologic
advances, particularly the widespread acceptance of multilevel methods in public
health research, have made it possible to test hypotheses about urban characteris-
tics and their relation to specific health outcomes. Newer methods may eventually
contribute to an improved understanding of the competing influences on the health
of urban populations over time (75). Such research can inform local intervention
and policies across urban areas. We hope that efforts such as this review, aimed
to structure our thinking about cities and health, are helpful in stimulating both
empirical and theoretical developments that can lead to improved health in cities
worldwide.

ACKNOWLEDGMENTS

The authors thank Emily Gibble for editorial assistance. Funded in part by grant
R01 DA 017642-01 from the National Institutes of Health and by grant U48/CCU
209663 from the Centers for Disease Control and Prevention.

The Annual Review of Public Health is online at
http://publhealth.annualreviews.org

LITERATURE CITED

1. Acevedo-Garcia D. 2000. Residential
segregation and the epidemiology of in-
fectious disease. Soc. Sci. Med. 51:1143–
61

2. Acevedo-Garcia D, Lochner KA, Osypuk
TL, Subramanian SV. 2003. Future direc-
tions in residential segregation and health
research: a multilevel approach. Am. J.
Public Health 93(2):215–21

3. Acosta O, Toro PA. 2000. Let’s ask the
homeless people themselves: a needs as-
sessment based on a probability sample
of adults. Am. J. Community Psychol.
28(3):343–66

4. Adler N, Newman K. 2002. Socioeco-
nomic disparities in health: pathways and
policies. Inequality in education, income,
and occupation exacerbates the gaps be-
tween the health “haves” and “have-nots.”
Health Aff. 21(2):60–76

5. Agnew R. 1992. Foundation for a general
strain theory of crime and delinquency.
Criminology 30(1):47–87

6. Alexander SE, Ehrlich PR. 2000. Popu-
lation and the environment. In Earth Sys-
tems: Processes and Issues, ed. WG Ernst,
p. 341. Cambridge, UK: Cambridge Univ.
Press

7. Andrulis DP. 2000. Community, service,
and policy strategies to improve health
care access in the changing urban envi-
ronment. Am. J. Public Health 90:858–62

8. Bandura A. 1986. Social Foundations of
Thought and Action: A Social Cognitive
Theory. Engelwood Hills, NJ: Prentice-
Hall

9. Barnett E, Casper M. 2001. A definition
of “social environment.” Am. J. Public
Health 91(3):465

10. Basu R, Samet JM. 2002. Relation

A
nn

u.
 R

ev
. P

ub
lic

. H
ea

lth
. 2

00
5.

26
:3

41
-3

65
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 N

E
W

 Y
O

R
K

 A
C

A
D

E
M

Y
 O

F 
M

E
D

. o
n 

03
/1

7/
05

. F
or

 p
er

so
na

l u
se

 o
nl

y.



17 Feb 2005 11:16 AR AR238-PU26-15.tex AR238-PU26-15.sgm LaTeX2e(2002/01/18) P1: IBD

360 GALEA � VLAHOV

between elevated ambient temperature
and mortality: a review of the epidemi-
ologic evidence. Epidemiol. Rev. 24:190–
202

11. Bayoumi A, Hwang S. 2002. Method-
ological, practical, and ethical challenges
to inner-city health research. J. Urban
Health 79:S35–42

11a. Bellow S. 1970. World Famous Impossi-
bility. New York Times Dec. 6:115

12. Berrigan D, Troiano RP. The association
between urban form and physical activity
in US adults. Am. J. Prev. Med. 23(2S):74–
79

13. Boardman JD, Finch BK, Ellison CG,
Williams DR, Jackson JS. 2001. Neigh-
borhood disadvantage, stress, and drug
use among adults. J. Health Soc. Behav.
42(2):151–65

14. Booth ML, Owen N, Bauman A, Clavisi
O, Leslie E. 2000. Social-cognitive and
perceived environment influences associ-
ated with physical activity in older Aus-
tralians. Prev. Med. 31:15–22

15. Brockerhoff MP. 2000. An urbanizing
world. Popul. Bull. 55(3):3–4

16. Bur. Census. 2002. Qualifying urban
areas for census 2000. Federal Register
Part VII Department of Commerce. http://
www.census.gov/geo/www/ua/fdrgua2k.
pdf

17. Casey MM, Thiede Call K, Klingner JM.
2001. Are rural residents less likely to ob-
tain recommended preventive healthcare
services? Am. J. Prev. Med. 21(3):182–
88

18. Chanthikul S, Qasim SR, Mukhopadhyay
B, Chiang WW. 2004. Computer simula-
tion of leachate quality by recirculation in
a sanitary landfill bioreactor. Environ. Sci.
Health Part A Tox. Hazard Subst. Environ.
Eng. 39(2):493–505

19. Cohen DA, Farley TA, Mason K.
2003. Why is poverty unhealthy? Social
and physical mediators. Soc. Sci. Med.
57(9):1631–41

20. Cohen DA, Spear S, Scribner R, Kissinger
P, Mason K, Wildgen J. 2000. Broken win-

dows and the risk of gonorrhea. Am. J.
Public Health 90(2):230–36

21. Coleman JS. 1988. Social capital in the
creation of human capital. Am. J. Sociol.
94(Suppl.):S95–120

22. Dickens C. 1850. The Personal History
and Experience of David Copperfield the
Younger. New York: Collier

23. Diez-Roux AV. 2003. Residential environ-
ments and cardiovascular risk. J. Urban
Health 80(4):569–89

24. Dockery DW, Pope CA 3rd, Xu X, Spen-
gler JD, Ware JH, et al. 1993. An asso-
ciation between air pollution and mortal-
ity in six U.S. cities. N. Engl. J. Med. 9:
329(24):1753–59

25. Durant W, Durant A. 1967. The Story
of Civilization. Vol. 10—The Age of
Rousseau. New York: Simon and Schuster

26. Durkheim E. 1951. Suicide; 1897. Glen-
coe, IL: Free Press

27. Elliott M. 2000. The stress process
in neighborhood context. Health Place
6:287–99

28. Engels F. 1887. The Condition of the
Working Class in England. New York:
Lovell

29. Environ. Software Serv. GmbH AUS-
TRIA. 2002. Energy impact assessment.
http:/ /www.ess.co.at/AIR-EIA/LECTU-
RES/L001.html

30. Evans GW, Wells NM, Chan HY, Saltz-
man H. 2000. Housing quality and mental
health. J. Consult. Clin. Psychol. 68(3):
526–30

31. Evans RG, Stoddart GL. 1990. Producing
health, consuming health care. Soc. Sci.
Med. 31:1347–63

32. Faris REL, Dunham HW. 1939. Mental
Disorders in Urban Areas: An Ecologi-
cal Study of Schizophrenia and Other Psy-
choses. Chicago, IL: Univ. Chicago Press

33. Felt-Lisk S, McHugh M, Howell E. 2002.
Monitoring local safety-net providers: Do
they have adequate capacity? Health Aff.
(Millwood) 21(5):277–83

34. Franks P, Fiscella K 2002. Effect of pa-
tient socioeconomic status on physician

A
nn

u.
 R

ev
. P

ub
lic

. H
ea

lth
. 2

00
5.

26
:3

41
-3

65
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 N

E
W

 Y
O

R
K

 A
C

A
D

E
M

Y
 O

F 
M

E
D

. o
n 

03
/1

7/
05

. F
or

 p
er

so
na

l u
se

 o
nl

y.



17 Feb 2005 11:16 AR AR238-PU26-15.tex AR238-PU26-15.sgm LaTeX2e(2002/01/18) P1: IBD

URBAN HEALTH 361

profiles for prevention, disease manage-
ment, and diagnostic testing costs. Med.
Care 40(8):717–24

35. Frei A, Schenker T, Finzen A, Dittmann
V, Kraeuchi K, et al. 2003. The Werther
effect and assisted suicide. Suicide Life
Threat. Behav. 33(2):192–200

36. Freudenberg N, Silver D, Carmona JM,
Kass D, Lancaster B, et al. 2000. Health
promotion in the city: a structured review
of the literature on interventions to pre-
vent heart disease, substance abuse, vio-
lence and HIV infection in US metropoli-
tan areas, 1980–1995. J. Urban Health
77(3):443–57

37. Frumkin H. 2002. Urban sprawl and pub-
lic health. Public Health Rep. 117:201–17

38. Fullilove MT. 1998. Promoting social co-
hesion to improve health. J. Am. Med.
Womens Assoc. 53(2):72–76

39. Galea S, Ahern J, Resnick H, Kilpatrick
D, Bucuvalas M, et al. 2002. Psychologi-
cal sequelae of the September 11th attacks
in Manhattan, New York City. N. Engl. J.
Med. 346:982–87

40. Galea S, Ahern J, Vlahov D, Coffin PO,
Fuller C, et al. 2003. Income distribution
and risk of fatal drug overdose in New
York City neighborhoods. Drug Alcohol.
Depend. 70(2):139–48

41. Galea S, Factor SH, Bonner S, Foley M,
Freudenberg N, et al. 2002. Collaboration
among community members, local health
service providers, and researchers in an
urban research center in Harlem, New
York. Public Health Rep. 116(6):530–
39

42. Galea S, Freudenberg N, Vlahov D. 2005.
Cities and population health. Soc. Sci.
Med. In press

43. Galea S, Vlahov D, Sisco S. 2003. The
second annual international conference on
urban health. October 15–18, 2003. J. Ur-
ban Health 80(3)(Suppl. 1):II1–2

44. Garrett L. 2001. Betrayal of Trust the Col-
lapse of Global Public Health. New York:
Oxford Univ. Press

45. Glaab CN, Brown AT. 1976. A His-

tory of Urban America. Toronto, Canada:
Macmillan

46. Griscom J. 1845. Sanitary Condition of
the Laboring Poplation of New York. New
York: Harper

47. Grossman M. 1989. Health benefits of in-
creases in alcohol and cigarette taxes. Br.
J. Addict. 84:1193–204

48. Grumbach K, Vranizan K, Bindman AB.
1997. Physician supply and access to
care in urban communities. Health Aff.
16(1):71–86

49. Guidotti TL, de Kok T, Kjellstrom T, Yassi
A. 2001. Basic Environmental Health.
New York: Oxford Univ. Press

50. Guralnik JM, Seeman TE, Tinetti ME,
Nevitt MC, Berkman LF. 1994. Validation
and use of performance measures of func-
tioning in a non-disabled older urban pop-
ulation: MacArthur studies of successful
aging. Aging 6:410–19

51. Guttmacher S. 1984. Immigrant workers:
health, law, and public policy. J. Health
Polit. Policy Law 9(3):503–14

52. Hamilton N, Bhatti T. 1996. Population
Health Promotion: An Integrated Model
of Population Health and Health Pro-
motion. Ottawa, Ontario, Canada: Health
Promot. Dev. Div., Health Canada

53. Hammett TM, Gaiter JL, Crawford C.
1998. Reaching seriously at-risk pop-
ulations: health interventions in crimi-
nal justice settings. Health Educ. Behav.
25(1):99–120

54. Handy SL, Boarnet MG, Ewing R,
Killingsworth RE. 2002. How the built en-
vironment affects physical activity: views
from urban planning. Am. J. Prev. Med.
23(2S):64–73

55. Harpham T, Burton S, Blue I. 2001.
Healthy city projects in developing coun-
tries: the first evaluation. Health Promot.
Int. 16(2):111–25

56. Hembree C, Galea S, Ahern J, Tracy M,
Markham Piper T, et al. 2004. The built
environment and overdose mortality in
New York City neighborhoods. Health &
Place. In Press

A
nn

u.
 R

ev
. P

ub
lic

. H
ea

lth
. 2

00
5.

26
:3

41
-3

65
. D

ow
nl

oa
de

d 
fr

om
 a

rj
ou

rn
al

s.
an

nu
al

re
vi

ew
s.

or
g

by
 N

E
W

 Y
O

R
K

 A
C

A
D

E
M

Y
 O

F 
M

E
D

. o
n 

03
/1

7/
05

. F
or

 p
er

so
na

l u
se

 o
nl

y.



17 Feb 2005 11:16 AR AR238-PU26-15.tex AR238-PU26-15.sgm LaTeX2e(2002/01/18) P1: IBD

362 GALEA � VLAHOV

57. Hoffman M, Pick WM, Cooper D, My-
ers JE. 1997. Women’s health status and
use of health services in a rapidly growing
peri-urban area of South Africa. Soc. Sci.
Med. 45(1):149–57

58. Kafka RR, London P. 1991. Communica-
tion in relationships and adolescent sub-
stance use: the influence of parents and
friends. Adolescence 26:587–98

59. Kalet A, Gany F, Senter L. 2002.
Working with interpreters: an interactive
Web-based learning module. Acad. Med.
77(9):927

60. Kalkstein LS. 1993. Direct impacts in
cities. Lancet 342:1397–98

61. Kaplan GA. 1999. What is the role of the
social environment in understanding in-
equalities in health? Ann. N.Y. Acad. Sci.
896:116–19

62. Kaplan GA, Pamuk ER, Lynch JW, Co-
hen RD, Balfour JL. 1996. Inequality in
income and mortality in the United States:
analysis of mortality and potential path-
ways. Br. Med. J. 312:999–1003

63. Kawachi I, Berkman LF. 2001. Social
ties and mental health. J. Urban Health
78(3):458–67

64. Kawachi I, Kennedy BP, Glass R. 1999.
Social capital and self-rated health: a con-
textual analysis. Am. J. Public Health
89(8):1187–93

65. Kawachi I, Kennedy BP, Lochner K,
Prothrow-Stith D. 1997. Social capital,
income inequality and mortality. Am. J.
Public Health 87:1491–98

66. Kennedy BP, Kawachi I, Prothrow-Stith
D, Lochner K, Gupta V. 1998. Social capi-
tal, income inequality, and firearm violent
crime. Soc. Sci. Med. 47(1):7–17. Erra-
tum. Soc. Sci. Med. 47(10):1637

67. Kilbourne EM, Choi K, Jones TS,
Thacker SB. 1982. Risk factors for
heatstroke. A case-control study. JAMA
25(247)(24):3332–36

68. Kingsley GT. 2003. Housing, health, and
the neighborhood context. Am. J. Prev.
Med. 24(3S):6–7

69. Knudsen AB, Slooff R. 1992. Vector-

borne disease problems in rapid urban-
ization: new approaches in vector control.
Bull. World Health Organ. 70(1):1–6

70. Krants D, Kifferstein B. 1998. Water
pollution and society. http://www.umich.
edu/∼gs265/society/waterpollution.htm

71. Krieger J, Higgins DL. 2002. Housing and
health: time again for public health action.
Am. J. Public Health 92:758–68

72. Latkin CA, Curry AD. 2003. Stressful
neighborhoods and depression: a prospec-
tive study of the impact of neighborhood
disorder. J. Health Soc. Behav. 44(1):34–
44

73. Lawrence RJ. 1999. Urban health: an eco-
logical perspective. Rev. Environ. Health
14(1):1–10

74. Lee IM, Rexrode KM, Cook NR, Manson
JE, Buring JE. 2001. Physical activity and
coronary heart disease in women: Is “no
pain, no gain” passé? JAMA 285:1447–
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