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Investigating Neighborhood and Area Effects on Health
The past few years have witnessed

an explosion of interest in neighbor-
hood or area effects on health. Sev-
eral types of empiric studies have
been used to examine possible area
or neighborhood effects, including
ecologic studies relating area char-
acteristics to morbidity and mortal-
ity rates, contextual and multilevel
analyses relating area socioeconomic
context to health outcomes, and
studies comparing small numbers of
well-defined neighborhoods.

Strengthening inferences regard-
ing the presence and magnitude of
neighborhood effects will require ad-
dressing a series of conceptual and
methodological issues. Many of these
issues relate to the need to develop
theory and specific hypotheses on
the processes through which neigh-
borhood and individual factors may
jointly influence specific health out-
comes. Important challenges include
defining neighborhoods or relevant
geographic areas, identifying signifi-
cant area or neighborhood charac-
teristics, specifying the role of indi-
vidual-level variables, incorporating
life-course and longitudinal dimen-
sions, combining a variety of research
designs, and avoiding reductionism in
the way in which "neighborhood"fac-
tors are incorporated into models of
disease causation and quantitative
analyses. (AmJ Public Health. 2001;
91:1783-1789)

Ana V. Diez Roux, MD, PhD

ALTHOUGH INTEREST IN
geographical variations in health
has a long history,' the impor-
tance given to the examination of
area differences in studying the
causes of disease has varied over
the years. With few exceptions
(e.g., see references 2-4), the
focus on individual-level risk fac-
tors over the past few decades
was generally associated with lit-
tle interest in area characteristics
as potential disease determinants.
However, the notion that "place"
may be important to health
reemerged in a handful of publi-
cations in the 1980s and early
1990s,5-9 and interest has in-
creased sharply in recent years.
Numerous reports on area or
neighborhood differences in
health have recently appeared in
epidemiology and public health
journals (e.g., see references

10-28). In this issue of the Jour-
nal, Rauh et al.29 and Pearl et
al.30 examine the role of neigh-
borhood or community contexts
in shaping the distribution of low
birthweight.

Several factors have converged
to stimulate a resurgence of in-

terest in area or neighborhood
health effects. Chief among these
factors has been a rekindling of
interest in the social determi-
nants of health 31 2 and the
recognition that social influences
on health operate through many
different processes, one of which
may be the types of areas or
neighborhoods in which people
live.33 35 Simultaneously, there

has been a growing discussion of
the use of ecologic variables in
epidemiology. 36-38 This discus-
sion is related to a critique of the
notion that all health determi-
nants are best conceptualized as
individual-level attributes. Re-
search on neighborhood effects
has fit into this emerging para-
digm because it has postulated
that neighborhood contexts may
be related to health, independ-
ently of individual-level attrib-
utes. In addition, the emergence
of new methodological ap-
proaches such as multilevel anal-
ysis3 9 ' 2 has stimulated both
think-ing and empiric research in
this field.

Sociologists and social geogra-
phers have long recognized the
importance of neighborhood en-
vironments as structural condi-
tions that shape individual lives
and opportunities. 43 '44 In the
United States, recent discussions
in sodology on the causes and
consequences of residential seg-
regation and urban poverty45 -47

have reinvigorated interest in the
sociologic and ethnographic in-
vestigation of neighborhoods and
the ways in which neighborhood
contexts may affect individuals.
Social scientists have examined
how living in areas of concen-
trated poverty influences individ-
ual-level outcomes such as
employment and single parent-
hood.43 Neighborhood context
has been investigated in relation
to violence,48 child develop-
ment,49 '50 and childbearing prac-

tices.5 1 In public health, it has
been argued that the physical
and social environments of
neighborhoods may be important
in understanding the distribution
of health outcomes. 33-35 ,52,53

Investigation of how neighbor-
hood environments may be re-
lated to health is not only of aca-
demic interest. Documentation of
neighborhood effects, as well as
elucidation of the medhanisms
through which they are medi-
ated, could have important policy
implications for health promotion
and for the reduction of health
disparities. Neighborhood differ-
ences may be especially relevant
in the context of increasing spa-

tial concentrations of poverty and
increasing geographic clustering
of poverty with other forms of
disadvantage.54 The articles by
Rauh et al.29 and Pearl et al. 30 il-
lustrate some of the key concep-
tual and methodological chal-
lenges faced by researchers as
they investigate neighborhood
health effects.

INVESTIGATING
NEIGHBORHOOD EFFECTS
ON HEALTH

Basically, 3 empiric strategies
have been used to investigate
neighborhood or area effects:
ecologic studies, contextual or
multilevel studies, and compar-
isons of small numbers of well-
defined neighborhoods. Ecologic
studies have been used to exam-
ine variations in morbidity and
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mortality rates across areas and
to relate this variability to area
characteristics. The sizes of areas
examined have varied greatly,
ranging from relatively large
areas not realy analogous to
neighborhoods at aU (e.g., coun-
ties in the United States or dis-
trict health authorities in the
United Kingdom) 55

-
55 to smaller

areas (e.g., census tracts in the
United States or wards in the
United Kingdom).59- 2 The most
common area characteristics in-
vestigated have been aggregate
measures of the socioeconomic
characteristics of residents or in-
dices of deprivation constructed
by combining several aggregate
measures based on theoretic or
empiric considerations. 63 These
area characteristics have been
found to be strongly related to
mortality rates (e.g., see refer-
ences 55, 56, 58, 61, and 62).

However, the use of such ag-
gregate measures has sometimes
generated ambiguity regarding
whether these variables are con-
ceptualized as measures of area-
level properties or simply as sum-
maries of individual-level
variables, and hence whether the
objective is to examine how area
constructs are related to health
outcomes or to document the
area-level (or ecologic) expres-
sion of a well-known individual-
level relation. Although ecologic
studies may be useful to docu-
ment and monitor inequalities in
health, they cannot directly de-
termine whether differences
across areas are due to character-
istics of the areas themselves or
to differences between the types
of individuals living in different
areas. They cannot evaluate the
role of individual-level factors as
confounders, mediators, or modi-
fiers of the area effect.

The recognition of the need to
distinguish the effects of "con-

text" (e.g., area or group proper-
ties) and "composition" (charac-
teristics of individuals living in
different areas) when examining
area effects on health3 9 has led
to a proliferation of reports in-
volving contextual and multilevel
analyses. The articles by Rauh et
al.29 and Pearl et al.30 employ

this analytic approach. Contex-
tual and multilevel analyses re-
quire data sets including individ-
uals nested within areas or
neighborhoods. By simultane-
ously including both neighbor-
hood- and individual-level pre-
dictors in regression equations
with individuals as the units of
analysis, these strategies allow
examination of neighborhood or
area effects after individual-level
confounders have been con-
trolled. They also permit exami-
nation of individual-level charac-
teristics as modifiers of the area
effect (and vice versa).

Furthermore, multilevel analy-
sis allows the simultaneous exam-
ination of within- and between-
neighborhood variability in
outcomes56 4 65 and of the extent

to which between-neighborhood
variability is "explained" by indi-
vidual- and neighborhood-level
factors. Studies using these ap-
proaches have usually Inked in-
formation on small-area charac-
teristics available in censuses to
individual-level covariate and out-
come data from surveys, epidemi-
ologic studies, or vital statistics (as
in the 2 studies in this issue). For
the most part, contextual and
multilevel studies have been con-
sistent in documenting an "inde-
pendent" effect of neighborhood
socioeconomic environment on
individual-level outcomes after

controlling for individual-level so-
doeconomic position indica-
tors.10 -2

5 5253 However, the per-

centage of total variability in
outcomes between areas has

often been small 6,35,66-68 and the

strength (and relative importance)
of the neighborhood or area ef-
fect is still under debate.52

,
53

In contrast to the large-scale
quantitative approaches just
summarized, an alternative strat-
egy has been to compare a small
number of well-defined and pur-
posely selected contrasting
neighborhoods. 33' 69-72 These

types of studies can incorporate
knowledge on local history, soci-
ology, and geography in defining
neighborhoods. In addition, they
can directly collect detailed in-
formation on neighborhood
characteristics and health out-
comes through combinations of
quantitative and qualitative
strategies.33 This approach has
been used to document differ-
ences across neighborhoods in
resources and services and to re-
late these differences to differ-
ences in health behaviors.33

,
6 9-72

However, it is limited in the
number and range of neighbor-
hoods investigated and possibly
in the generalizability of results.
Its strength resides in the use of
localy based definitions of
neighborhoods (rather than ad-
ministrative proxies) and in the
direct collection of data on
neighborhood characteristics,
which may help provide an un-
derstanding of the processes
through which neighborhood en-
vironments can affect health.

CONCEPTUAL AND
METHODOLOGICAL
CHALLENGES

As in other fields,49 strength-
ening inferences regarding the
presence and relative importance
of neighborhood or area effects
wiUl require addressing a series of
conceptual and methodological
issues. Many of these issues stem
from the need to develop theo-

ries and more spedfic hypotheses
on the dynamic processes
through which neighborhood
and individual factors may jointly
influence spedfic outcomes.73

Defining "Neighborhoods" or
Relevant Geographic Areas

A first issue is the definition of
"neighborhoods" or, perhaps
more precisely, definition of the
geographic area whose character-
istics may be relevant to the spe-
cific health outcome being stud-
ied. In health research, the tenns
neighborhood and community
have often been used loosely to
refer to a person's immediate res-
idential environment which is
hypothesized to have both mate-
rial and social characteristics po-
tentially related to health. The
more generic term area has also
been used. Clear distinctions be-
tween the terms neighborhood,
community, and area are usually
not made. Administratively de-
fined areas have been used as
rough proxies for "neighbor-
hoods" or "communities" in
many studies, induding the 2 in-
duded in this issue. Rauh et al.29

base their analyses of comnu-
nity-level variables on New York
City-defined health areas (dus-
ters of 4-6 census tracts). Pearl
et al.30 base their analyses of
neighborhood-level variables on
the smaller census-defined block

groups.
The concepts of "neighbor-

hood" and "community" are not
precise. 5 4

'
7 3
'

7 4 Although both are

geographically anchored (the
term community is used to implic-
itly refer to geographically an-
chored communities in these
types of analyses), there are sev-
eral possible definitions, depend-
ing on the criteria used. Criteria
can be historical, based on peo-
ple's characteristics, based on ad-
ministrative boundaries, or based
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on people's perceptions. Bound-
aries based on these different cri-
teria will not necessarily
overlap,54 and alternative defini-
tions may be relevant for differ-
ent research questions. 73 For ex-
ample, neighborhoods defined
on the basis of people's percep-
tions may be relevant when the
neighborhood characteristics of
interest relate to social interac-
tions or social cohesion, adminis-
tratively defined neighborhoods
may be relevant when the hy-
pothesized processes involve poli-
cies, and geographically defined
neighborhoods may be relevant
when features of the chemical or
physical enviromnent (e.g., toxic
exposures) are hypothesized to
be important

More generally, the size and
definition of the relevant geo-
graphic area may vary according
to the processes through which
the area effect is hypothesized to
operate and the outcome being
studied.54 Areas ranging from
small to large with varying geo-
graphic definitions may be irm-
portant for different health out-
comes or for different mediating
mechanisms, and many of these
"areas" may not be thought of as
"neighborhoods" or "communi-
ties" in the common sense at all.
For example, counties may be
important geographic contexts
for outcomes potentially related
to county policies or economic
structures. School districts may
be relevant for child outcomes.
For some purposes, the relevant
area may be the block on which
a person resides; for others, it
may be the blocks around the
residence; and for still others, it
may be the geographic area in
which services such as stores or
other institutions are located.54

The size and definition of the
area, the relevant processes, and
the outcome being studied are

lnked. The development and
testing of hypotheses regarding
the precise geographic area that
is relevant for a spedfic health
outcome will help strengthen in-
ferences regarding area effects.

Research also requires opera-
tionalizing the theoretically rele-
vant "areas" so that data on indi-
viduals and area attributes can
be linked to them. Investigators
conducting large quantitative
analyses spamming many areas
often have no choice but to rely
on existing administrative defini-
tions for which standard data are
available and to which individu-
als and other sources of area
data can be easily linked. Al-
though the use of these proxies is
the only practical alternative in
many cases, they are obviously
limited in that they do not neces-
sarily correspond to the theoreti-
cally relevant area Another al-
ternative involves defining
relevant areas or neighborhoods
on the basis of local historical,
social, and geographic knowledge
as well as information collected
from residents. Development of
these boundaries is an enormous
task in itself and may be feasible
only in studies focusing on a lim-
ited geographic region or city.
The challenges involved in oper-
ationalizing relevant areas or
neighborhoods are important but
should not paralyze thinkting or
empiric investigation. Compar-
isons of alternative operational-
izations with respect to their con-
sequences for research and
interdisciplnary work with geog-
raphers, urban planners, and so-
cial scientists will be important.

Specifying the Relevant
Neighborhood or Area
Characteristics

Most existing research, indud-
ing the articles by Rauh et al.29

and Pearl et al.,30 has examined

how aggregate measures of
neighborhood socioeconomic
context are related to health out-
comes.52 These associations are
compatible with a wide range of
processes relating neighborhood
enviromments to health. Both
Rauh et al.29 and Pearl et al.30

discuss some of the processes
that could mediate effects of
neighborhood or community
context on birthweight. A next
step (and a way of establishing
the extent to which neighbor-
hoods or communities are or are
not relevant) will be the more di-
rect empiric examination of the
specific features of areas (be they
physical or social) that may be
related to different outcomes. 33

Examining the role of specific
neighborhood or area character-
istics is complex, because many
of these dimensions may be
interrelated (and thus difficult to
tease apart)75 and may also influ-
ence each other.33 For example,
features of the physical environ-
ments of neighborhoods may in-
fluence the types of social inter-
actions, and vice versa. In
addition, the processes involved
and the relevant neighborhood
attributes may differ from one
outcome to another. For exam-
ple, mechanisms involving re-
sources and the physical environ-
ment may be more relevant for
certain outcomes (e.g., physical
activity), whereas those involving
social nonns or contagion pro-
cesses may be more important
for others (e.g., smoking). Living
in a deprived area may itself be a
source of stress that may be par-
ticularly relevant for stress-re-
lated outcomes.

Some hypothesized processes
may predict linear effects of
neighborhood characteristics,
whereas others may predict
threshold effects. Hypotheses in-
volving social comparisons (or

relative deprivation hypotheses)
may predict different thmigs, de-
pending on the group within
which the comparison occurs.
For example, ff a person's per-
ception of his or her position rel-
ative to others in a given area is
important then being the "best-
off" person living in a disadvan-
taged area could be associated
with a better outcome than being
the "worst-off" person residing in
a better area. Other patterns
might be predicted if relevant so-
cial comparisons are made
across, rather than within, areas.

From the operational point of
view, measurement of specific
characteristics of neighborhoods
is complex. Options for the col-
lection of this type of information
include surveys of residents
(which may be aggregated up to
the desired area level) on objec-
tive and subjective characteristics
of their neighborhoods, direct
observation or videotaping and
ranking of neighborhoods on
prespecified criteria by raters
(systematic social observation),
and linking databases with geo-
graphically linked information
(e.g., from public agencies) and
estimating density and distance
measures. 7 5

678 Assessment of
neighborhoods or areas presents
a series of methodological chal-
lenges related to the measure-
ment of ecologic settings (termed
"ecometrics"77) that have only re-
cently begun to be addressed.
The development of valid and re-
liable measures of relevant area
characteristics that can be ob-
tained in a systematic fashion
across many areas is an impor-
tant need in this field.79

Role of Individual-Level
Variables

A crucial issue in the examina-
tion of neighborhood effects is
how individual-level variables
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should be incorporated into con-
ceptual models and included in
analyses. The most common crit-
icism of postulated neighborhood
effects is that they result from
confounding by individual-level
variables.80'81 The selection prob-
lem73

,82 is a vaniant of this issue.

people may be sorted into neigh-
borhoods according to individual
characteristics, and these individ-
ual characteristics may be related
to outcomes. As a way to re-
spond to these critiques, studies
have attempted to control for in-

dividual-level variables, most
commonly indicators of social
position.52 Both Rauh et al.29 and
Pearl et al.3" make a special point

of controlling for individual-level
social position indicators via
stratfication and multivariate ad-

justment. Short of randomization,
these adjustment strategies are
the best way to analytically dem-
onstrate an effect of neighbor-
hood or area context on health.
Studies demonstrating this "inde-
pendent' effect are therefore a
necessary and valuable first step.

However, the relation between
neighborhood characteristics and

individual-level sodoeconomic
position is a complex one. To the

extent that neighborhoods influ-
ence the life chances of individu-
ais,43

,
45,

82 neighborhood social

and economic characteristics
may be related to health through
their effects on achieved income,
education, and occupation, mak-
ing these individual-level charac-
teristics mediators (at least in
part) rather than confounders. In

addition, because socioeconomic
position is one of the dimensions

along which residential segrega-
tion occurs, living in disadvan-
taged neighborhoods may be one
of the mechanisms leading to ad-

verse health outcomes in persons
of low socioeconomic status. For
these reasons, although teasing

apart the "independent' effects
of both dimensions may be use-
ful as part of the analytic process,

it is also artificial. A related issue
(which pertains to investigation
of contextual effects generally) is
that contexts are often under-
specified (particularly relative to

individual-level constructs, which
are usually much easier to define
and measure), maling compar-
isons of relative magnitudes of
effects problematic and often bi-
ased against contextual effects.

Of course, because disease is
expressed at the level of the indi-
vidual, neighborhood factors nec-
essarily exert their effect through
individual-level processes, indud-
ing behaviors and biological pre-
cursors of disease. Whether an
individual-level variable is con-
ceptualized as a confounder or a
mediator depends on the ques-
tion being asked. Both studies in
this issue adjust for individual-
level variables (e.g., smoking and
substance abuse in Rauh et al.29

and prenatal care initiation in
Pearl et al.30) that could be con-

ceptualized as confounders or
mediators, depending on the hy-

pothesis being tested. Further
complexity results from the fact
that in some cases, neighbor-
hood and individual characteris-
tics may mutually influence each
other. For example, the availabil-
ity of healthy foods in a neigh-
borhood may influence the di-
etary behaviors of individuals,
and individual behaviors may in
turn affect food availability. Un-
derstanding area or neighbor-
hood effects may require the test-
ing of hypotheses involving such

dynamic and reciprocal relations.
The methods commonly used in

epidemiology today are not well
suited to examination of these re-
ciprocal and dynamic relations.

Area- and individual-level
characteristics may also interact:

the effects of mdividual-level
variables may differ by contex-
tual characteristics, and the ef-
fects of contextual characteristics
may differ by imlividual-level
variables. For example, gradients
by individual-level income may
be stronger in poor neighbor-
hoods (where thpse with low in-
comes are unable to gain access
to resources outside the neigh-
borhood) than in rich neighbor-
hoods (where the comparative
advantage conferred by high in-

come is not as great). Alterna-
tively, if increased individual-
level income confers little
advantage in the presence of im-
portant neighborhood depriva-
tion, the effects of individual-
level social position may be
stronger in richer neighborhoods.
Although a few studies have in-
vestigated interactions between

neighborhood socioeconomic
characteristics and individual-

level social class indica-
tors, 2228

,83-8
5 results have not

been frilly consistent regarding
the types of interactions present.

Interactions between area

characteristics and other individ-

ual-level factors have been less
commonly investigated. The arti-
cles by Rauh et al.29 and Pearl et
al.30 are of special interest be-
cause of the spqdfic interaction
hypotheses they investigate. For
example, Rauh et al.29 examine
whether the rise in reproductive
risk with maternal age differs by
community characteristics but

find no clear evidence of an in-
teraction. Pearl et al.30 examine
whether the effects of neighbor-

hood characteristics on birth-
weight differ by race/ethnicity.
Their results suggest that the
meanings, and implications for
health, of different neighborhood
environments may differ across
ethnic groups. Development and
testing of spedfic hypotheses re-

garding interactions may help en-
hance our understanding of the
processes involved.

Appropriate Study Designs
Investigating the relation be-

tween areas or neighborhoods
and health may require using

several different research de-
signs. Quantitative studies need
to include data on both individu-
als and the areas in which they
live, as do the studies by Rauh et
al.29 and Pearl et al.30 Ideally,

they should indude sufficient
numbers of neighborhoods and
suffident numbers of individuals

per neighborhood to allow exam-
ination of within- and between-
neighborhood variability in the

outcomes and in the factors asso-
ciated with them.8 6'

87 Ensuring

sufficient range in the types of
neighborhoods induded is also
important.49

People change neighborhoods
over their life course, and neigh-
borhoods themselves may also
change over time.373 4 Although

several longitudinal studies have
investigated the relation between
neighborhood characteristics and

mortality or incidence of
disease,"7,10,11 20' 22 most research

has relied on measurement of
neighborhood environments at
one point in time. The cumula-

tive or interacting effects of
neighborhood environments
measured at different times over
the life course, the effects of du-

ration of exposure to certain
neighborhood conditions, the ef-

fects of changes over time in
neighborhood characteristics,
and the impact of moving from

one neighborhood to another
have not been systematically ex-
amined. Rauh et al.29 allude to

the need for studies that explore

residential history or patterns of
exposure to various community
conditions in examining commu-
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nity effects on low birthweight.
Investigation of these longitudi-
nal and life-course dimensions
will require study designs that
follow both individuals and
neighborhoods over time.

Studies linking census data for
areas to individual-level data on
health outcomes and covariates
will continue to be of use. The
studies by Rauh et al.29 and Pearl
et al.3" illustrate some of the pos-
sibilities of these data linkages.
The systematic way in which
area data are collected for the
entire population makes census-
based measures a valuable re-
source, despite limitations of the
geographic areas available and
the absence of direct measures of
potentially important neighbor-
hood-level processes. Studies
using census-based data may be
especially useful if they examine
aspects that have been infre-
quently addressed in the past,
such as the relation of neighbor-
hood socioeconomic context to
potential mediators of neighbor-
hood effects, longitudinal and life
course aspects, and theoretically
driven interaction hypotheses. In
some cases, it may be possible to
link census data to other local
data sources with information on
area resources or other charac-
teristics. However, a fuller under-
standing of the effects of neigh-
borhood environments on health
will require collection-of new
data on specific area or neigh-
borhood attributes and studies
specially designed to test hy-
potheses regarding the processes
through which neighborhood or
area effects may be mediated.

Combinations of quantitative
and qualitative approaches may
be especially useful.74'88 There is

a long history of ethnographic
studies of how neighborhoods in-
fluence individuals within them
(e.g., see reference 75). Qualita-

tive studies may be helpful in
elucidating the processes in-
volved as well as the dynamic in-
teractions between area and indi-
vidual characteristics, which may
be difficult or impossible to ex-
amine via purely quantitative ap-
proaches. 88 The combination of
smaller scale, in-depth ap-
proaches (qualitative and quanti-
tative) focusing on a few con-
trasting neighborhoods and
large-scale analyses of routinely
available quantitative data on a
large sample spanning a broader
range of neighborhoods89 is a
promising area.

It may also be possible to take
advantage of intervention studies
to answer questions regarding
area or neighborhood effects on
health. A fruitful area may be the
evaluation of policies or interven-
tions targeted at improving
neighborhood environments gen-
erally (often with objectives unre-
lated to health) with respect to
their impact on health outcomes,
as suggested by child develop-
ment researchers.76

PITFALLS AND
POTENTIALITIES

Most people are keenly aware
in their daily lives of the many
tangible and intangible benefits
of living in a "good" as opposed
to a "bad" neighborhood. Investi-
gation of whether and how
neighborhood factors affect
health may lead to more effec-
tive public health strategies.
However, inclusion of "neighbor-
hood-level" factors in epidemiol-
ogy is also plagued with potential
pitfalls. These pitfalls have to do
with unintended reductionisms
or simpliUfications in the ways in
which "neighborhoods" are incor-
porated into epidemiologic mod-
els of disease causation and
quantitative analyses.

First, in studying neighbor-
hood effects on health, it is im-
portant to place "neighborhoods"
themselves within their broader
context. Differences across areas
or neighborhoods are the result
of macrostructural factors shap-
ing residential segregation (e.g.,
economic restructuring, migra-
tion. discrimination, political de-
cisions and public policies, insti-
tutional policies). Neighborhood
differences thus need to be
linked to their upstream determi-
nants. Moreover, the degree to
which neighborhoods are impor-
tant to health may differ, de-
pending on the broader social
context. The importance of
neighborhood or area differ-
ences, for example, may be small
in comparison with the over-
whelmning health effects of soci-
etywide factors (such as trends in
the economy. restructuring of
work, and mass production of
foods).

The effects of neighborhoods
may also be small in comparison
with the individual-level effect of
being a member of a discrimi-
nated group, having a low in-
come, being uneducated, or hav-
ing an unskilled job in an
unequal society. Neighborhoods
have become the "contexts" of
choice in epidemiology in part
because of the availability of ad-
ministrative data that can be
used to characterize them. But
many other "contexts" (e.g., fami-
lies, peer groups, other social
groups or communities that are
not necessarily geographically
bounded) may be more relevant
than neighborhoods for some in-
dividuals or some outcomes.

Second, as noted earlier,
"neighborhoods" are only one of
a number of nested and overlap-
ping geographic areas (or levels)
that may have implications for
health. Properties defined at

these different levels (including
physical, resource, social, and
policy features) may be related to
health outcomes. Moreover, just
as individuals are interacting and
interdependent parts of social
groups.90 "neighborhoods" (as
well as other geographically de-
fined areas) are interdependent
and interacting parts within
larger wholes. For example,
neighborhoods may play differ-
ent roles within the social and
economic structure of a city, and
health-related differences across
neighborhoods may be partly
shaped by how neighborhoods
relate to each other within the
larger city structure. The pres-
ence of multiple levels, as well as
the roles of dynamic interactions
within and between levels, is a
challenge in the investigation of
"neighborhood" effects as it is for
epidemiology generally.9"

Third, use of the term neigh-
borhoods may often unintention-
ally conjure up a somewhat
idealized notion of independent
and socially cohesive neighbor-
hood communities. The concep-
tualization of neighborhoods as
distinct and independent entities
with properties that are some-
how under the "neighborhood's"
(or residents') control may lead
to "blame the neighborhood" ex-
planations analogous to "blame
the victim" explanations for the
causes of diseases in individuals.
In addition, in emphasizing the
social attributes of neighbor-
hoods, we should not forget that
neighborhoods are fundamen-
tally places that exist in physical
space and often differ markedly
in environmental, service, and re-
source characteristics.

Finally, epidemiologists must
guard against simplistic explana-
tions that reduce "neighbor-
hoods" or areas to yet another
"variable" to be included in the
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web of causation. Examination of

area or neighborhood effects pro-
vides a unique opportunity in
epidemiology, because it high-
lights the need to develop mod-
els and analytic strategies that in-
corporate systems defined at
multiple levels: regions, cities,
neighborhoods, people. Investi-
gating area or neighborhood ef-

fects challenges us to theorize
and investigate how large-scale
macro processes-processes de-
termining residential segregation,

for example-ultimately trickle
down to people and their bodies
without ignoring the interdepen-
dencies and mutual influences
between people, between places,
and between people and the
places in which they live. N
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