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Abstract

Neighborhood social and built environments have been recognized as important contexts in which
health is shaped. We review the extent to which these neighborhood factors have been addressed
in population-level cancer research, with a scan of the literature for research that focuses on
specific social and/or built environment characteristics and association with outcomes across the
cancer continuum, including incidence, diagnosis, treatment, survivorship, and survival. We
discuss commonalities and differences in methodologies across studies, current challenges in
research methodology, and future directions in this research area. The assessment of social and
built environment factors in relation to cancer is a relatively new field, with 82% of 34 reviewed
papers published since 2010. Across the wide range of social and built environment exposures and
cancer outcomes considered by the studies, numerous associations were reported. However, the
directions and magnitudes of association varied, due in large part to the variation in cancer sites
and outcomes being studied, but also likely due to differences in study populations, geographical
region, and, importantly, choice of neighborhood measure and geographic scale. We recommend
that future studies consider the life course implications of cancer incidence and survival, integrate
secondary and self-report data, consider work neighborhood environments, and further develop
analytical and statistical approaches appropriate to the geospatial and multilevel nature of the data.
Incorporating social and built environment factors into research on cancer etiology and outcomes
can provide insights into disease processes, identify vulnerable populations, and generate results
with translational impact of relevance for interventionists and policy makers.
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Introduction

Neighborhoods are key determinants of health. Among the first studies to demonstrate an
independent effect of neighborhood factors on health, the work of Yen et al. showed that
aspects of the neighborhood environment contributed independently to overall mortality
(1-3). Subsequent research has shown that social and built neighborhood characteristics
shape opportunities for and barriers to health promotion (4-7). The social environment is the
socioeconomic composition of the resident population and social aspects of neighborhoods,
such as crime, community support, collective efficacy (i.e., social cohesion and willingness
to collaborate to intervene for community benefit), social capital (i.e., collective value
gained from social networks), and disorder (e.g., presence of trash, graffiti, disorderly
groups and/or activity)(2). The built environment comprises the man-made, physical
attributes of our surroundings, including structural conditions affecting walkability and
recreation, and availability of health-promoting resources (e.g., some grocery stores and
playgrounds) and undesirable amenities (e.g., fast food restaurants, liquor stores) that
influence individual health behaviors (e.g., physical activity, diet). Evidence is compelling
that the social and built environmental conditions facing residents affect health as much as
do the individual characteristics of residents themselves (8).

An appreciation for the relationship of neighborhoods and health outcomes is illustrated in
several conceptual frameworks. The Centers for Population Health and Health Disparities'
“cells-to-society” model (9, 10) focuses on identifying and evaluating multilevel factors that
contribute to health disparities so as to inform multilevel interventions. The social ecologic
or bioecologic model (11), and the World Health Organization's social determinants of
health model, acknowledge the importance of neighborhood social and built environment
factors as providing the context within which health is determined. For cancer etiology in
particular, the Multilevel Biologic and Social Integrative Construct, proposed by Lynch and
Rebbeck (12), defines three primary hierarchical levels — macroenvironment, individual, and
biologic factors — that interact in their effects. A commonality across these conceptual
models is the featuring of a person's development within environmental systems, including
windows of vulnerability, and concurrent exposure to environmental and psychosocial
factors.

Among health burdens, cancer is a major contributor, with a current lifetime risk of nearly
50 percent (13). Given that neighborhoods can influence general health outcomes through
material deprivation, psychosocial mechanisms, health behaviors, and access to resources, it
is likely that they also influence cancer across the continuum, cancer risk, diagnosis,
treatment, survivorship, and mortality. Yet, despite the conceptual acknowledgement of the
importance of neighborhoods for cancer (12), neighborhood social and built environment
factors have not often been considered in cancer research. Although documented
associations between neighborhood social and built environments and health behaviors (e.g.,
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physical activity and diet) are of relevance to cancer etiology and outcomes, other aspects of
carcinogenesis and cancer survivorship warrant a dedicated review and discussion of the
ways in which they are affected by neighborhood environments (10, 12, 14, 15). In light of
the public health importance of malignancies and the interventions possible through
modification of neighborhood social and built environments, it is opportune to review the
extent to which these factors are being addressed in cancer research. To consider a broad
range of social and built environment factors and outcomes across the entire cancer
continuum, we focus less on the specific study findings, and more on the commonalities and
differences in methodologies and results across studies, discussing challenges in research
methodology and suggesting future directions in this area of research. As cancer risks
attributable to environmental exposures (i.e., environmental contaminants) are well-known,
we focus only on the social and built environment, and thus, we hope, contribute to the
understanding of the effects of the broader environment on the cancer continuum, a
promising area of research.

Review and Summary of the Literature

Methods

We undertook a literature review process to assess the extent of research on social and built
environment factors and cancer. For this process, we used the advanced search tool within
the National Library of Medicine's PubMed search engine to create a library of primary
research articles that reported on studies of cancer outcomes (risk/incidence, tumor and
diagnostic characteristics (e.g., stage), treatment, survivorship (including disease
progression, quality of life, behavioral factors after diagnosis), and survival/mortality) in
relation to exposures to the social and/or built environment. We excluded three types of
studies: 1) those based only on neighborhood socioeconomic status (SES), as most
employed area-based socioeconomic measures as a proxy for individual-level SES; 2) those
examining only cancer risk factors (with exception of studies of cancer survivors), such as
physical activity or body mass index (BMI); and 3) those addressing only the effects of
pollution and environmental contaminants, or medical care and geographic access. Our
search included all relevant articles published through August 2014. We used the boolean
operator “AND’ to specify combinations or groups of words and quotation marks to delinate
the latter. We searched publication titles and abstracts for the terms “cancer” and
“contextual,” “neighborhood,” or “social environment.” We also searched all article fields
for the terms “cancer” and “food environment,” “built environment,” “neighborhood
environment,” “macroenvironment,” “obesogenic environment,” “walkability,” and “food
desert.” Among 1,265 articles identified with this search, further review of abstracts and full
texts resulted in 34 selected articles. The primary reasons for the exclusion of articles were
that they were in fact not focused on neighborhood social and built environment factors
(e.g., studies of tumor microenvironment) or were focused solely on neighborhood SES.

Terms “neighborhoods” and “communities,” while sometimes used interchangeably, may
refer to different constructs. Neighborhoods are based on place of residence and have both
physical and social characteristics that are important for understanding health (16).
Communities define population subgroups and may or may not be contained within specific
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geographic locations or neighborhoods. In this review, we focus on neighborhoods because
of our interest in how place, and its social and built environments, contributes to cancer
outcomes.

Table 1 presents the 34 papers and selected characteristics, including the cancer site and
outcome, the study location, the social and/or built environment factor(s), and the
geographic scale being studied; the statistical analysis used; and a summary of main findings
pertaining to the social and built environment factors.

Cancer incidence/risk—Among the 11 papers on cancer incidence or risk (Table 1), nine
(all using population-based cancer registry data) focused on the ethnic composition of
neighborhoods. One study examined incidence rates of breast, colorectal, lung, prostate, and
cervical cancer by the percentage of Hispanics within census tracts across nine Surveillance,
Epidemiology and End Results (SEER) registries, and found variable associations across
these cancer sites (17). Another paper examined thyroid cancer rates in New York
neighborhoods of highly observant Jews identified based on census data and website
mentions of synagogues, thus using neighborhood-level variables as proxies for individual-
level indicators of Jewish ancestry (18). Seven papers used a dataset developed to examine
California cancer incidence rates by an established census tract-level SES index (19) and
ethnic enclave (a measure of acculturation)structured by principal components analysis of
census indicators of ethnic population composition, percentage of recent immigrants, and
language use (20-23). Most of these seven studies found differences in cancer incidence by
intensity of ethnic enclave, with directions of associations varying by cancer site. Two
papers used population cohort data and found associations with other social and built
environment characteristics - immigration concentration, crime, and racial residential
segregation (i.e., spatial separation or clustering of two groups in a geographic area) in
relation to overall cancer risk in one study (24), and light at night (using data from the
National Oceanic and Atmospheric Administration (NOAA)) in relation to breast cancer risk
in the second study (25).

Tumor characteristics at diagnosis—Eight papers examined associations between
social and built environment factors and characteristics at diagnosis of cancers identified
through cancer registries. Seven of these papers focused on stage at diagnosis (for breast,
prostate, and colorectal cancers) and one on cancer molecular subtypes (for breast cancer)
(26-32). Four papers focused on ethnic density or composition, while four focused on other
social and built environment factors. All eight studies reported significant associations
between social environment characteristics and stage at diagnosis, or breast cancer subtypes.
These studies identified environmental characteristics using census administrative data (for
measures of ethnic density, ethnic enclave, segregation), California Health Interview Survey
data (for a measure of population-level mammography screening), and information from
NOAA (for a measure of weather severity). As these studies did not require population
denominators, they were able to evaluate patient-level data along with neighborhood-level
data, including assessment of interactions between individual- and neighborhood-level
measures, and among multiple neighborhood measures (e.g., an examination of block-group
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racial composition with metropolitan statistical area (MSA)-level segregation measures

(29)).

Cancer treatment—Only one paper addressed treatment as an outcome, specifically
examining patient, institution, and neighborhood factors in association with receipt of non-
guideline treatment (lumpectomy without radiation) or mastectomy for early stage breast
cancer among Asian American women. The authors found that women living in low SES
and more ethnic neighborhoods were more likely than those in high SES and less ethnic
neighborhoods to have non-guideline treatment and mastectomy (33).

Cancer survivorship—Among the seven papers examining cancer survivorship outcomes
(including disease progression, quality of life, behavioral factors after diagnosis), two
investigated self-rated health (34, 35), three investigated behavioral factors (physical activity
(36, 37), alcohol consumption (38)), one investigated disease progression (biochemical
failure among prostate cancer patients (39)), and one looked at physical functioning (40). As
each paper focused on several social and built environment factors, we did not group these
papers according to specific social and built environment factors. Four papers based on a
Missouri breast cancer patient cohort (34, 35, 38, 40) and one examining an Australian
colorectal cancer patient cohort (36) included patient assessments of perceived
neighborhood conditions (including social disorder, physical disorder/decay, and collective
efficacy (34, 35, 38, 40)) and administrative data; all five papers reported significant
associations of measures of social and built environment factors with self-rated health and
behavioral factors among breast cancer survivors. A study of biochemical failure after
prostatectomy among prostate cancer patients found joint effects of risk genotypes identified
through genome-wide association studies and social isolation (measured with proportion of
older residents, vacant housing, older head of household in the neighborhood (a measure of
social isolation)) (39).

Cancer survival/mortality—Twelve papers examined social and/or built environment
factors and survival after cancer. Ten of these papers evaluated associations between cancer
survival and ethnic density or ethnic enclave, together with neighborhood SES (32, 41-44,
47, 49); of these, three examined associations of racial residential segregation and Black
ethnic density with survival after breast cancer (29, 45, 46). Some of this research reported
associations of cancer survival with neighborhood ethnic density and/or segregation beyond
neighborhood SES, and some reported associations with neighborhood ethnic density or
enclave moderated by neighborhood SES. The directions of associations of ethnic density or
enclave varied across the studies. One study showed higher cancer mortality among
Hispanic residents in high relative to low Hispanic density neighborhoods (49), while others
showed lower mortality (43, 44). One study showed lower mortality among Blacks in high
relative to low Black density neighborhoods (29), while two other studies found the opposite
association (45, 46). The differences may reflect regional variations in the impact of these
social environment factors (45, 46).
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Summary of neighborhood factors included in studies

Most of the 34 reviewed papers used census data to measure ethnic density, ethnic enclave,
and/or racial residential segregation in addition to SES. A few studies characterized the built
environment using additional census measures, including population density, housing, and
commuting characteristics (37), social isolation (39), and residential stability (24). Some
studies leveraged other sources of geospatial data, including foreclosure data (35); NOAA
data on light at night (25); weather severity measures (30, 31); business data to characterize
the food environment (availability of healthy vs. unhealthy food sources and outlets),
recreational physical activity environment (37), and alcohol outlet availability (38); and
street network data to calculate street connectivity (37). Several studies collected perceived
neighborhood measures from respondents (34-36, 38, 40, 48, 50). In addition, the
geographic definitions of neighborhood varied across these studies. All cancer-registry-
based incidence studies were conducted at the tract level, due to population denominator
availability, while other studies were based on patient-level data varying from patient-
defined geographies (34, 35, 38, 40) to buffers (37, 38), block groups (25, 29, 32, 33, 37,
41-44), tracts (27, 34, 35, 38-40, 45, 46, 49, 51), clusters of tracts (48), zip codes (47),
towns/places/MSA (29-31, 45, 46), and counties (26). The analytical approaches also varied,
with most studies treating the neighborhood variables as independent covariates, a few
adjusting variance estimates for clustering at the neighborhood level, and a few using
multilevel analyses. Only one paper mentioned evaluating spatial autocorrelation (37). Only
the papers based on one breast cancer study (34, 35, 38, 40) included propensity analysis to
evaluate the extent to which observed associations might be due to residents' self-selection
into neighborhoods.

Discussion

Relationship of social and built environments to cancer

The assessment of social and built environment factors in relation to cancer is a new area of
research, with 82% of the reviewed papers published since 2010. Nevertheless, despite
covering a wide range of social and built environment exposures and cancer outcomes, most
of the studies reported an association between a social or built environment measure and a
cancer outcomes across the continuum. Thus, they provide evidence that social and built
environment attributes exert independent influences beyond SES on cancer incidence, tumor
characteristics, treatment, survivorship, and survival/mortality. The directions and
magnitudes of associations varied across studies, due in large part to the differing roles of
social and built environment influences on the biology and etiology of cancer, its detection,
treatment, quality of life of survivors, and mortality (e.g., the associations of Hispanic ethnic
density would be expected to differ for incidence of cancers linked to increasing
acculturation and those linked to decreasing acculturation). However, as shown here, the
variation in findings also is likely to be influenced by differences in study populations (e.g.,
race/ethnicity), geographical region, and, importantly, choice of neighborhood measure and
geographic scale, as discussed above.

Of the social and built environment factors addressed in these studies, ethnic density or
enclave was the most frequently studied. All of the studies of cancer incidence reported
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expected associations given known or suspected risk factor distributions among racial/ethnic
or immigrant groups and their neighborhoods. Additional studies incorporating risk factor
data are needed to determine if these associations are due distributions of to established risk
factors among individuals or if they provide clues to novel risk factors among individual
residents or neighborhoods, such as a study of non-Hodgkin lymphoma subtypes (22). For
Hispanics with cancer, residence in Hispanic enclaves was consistently associated with
higher likelihood of late stage at diagnosis. These associations persist despite adjustment for
individual and/or neighborhood SES, and, in some cases, measures of individual-level
immigration factors and insurance status, suggesting that there may be additional cultural,
language, and/or health care access factors preventing Hispanics from fully engaging in
cancer screening and early detection. Most, but not all, of the studies of cancer survivorship
demonstrated an association between some social and/or built environment factor and
quality of life, disease progression, or health behaviors among cancer survivors. By utilizing
patient survey data, many of these studies were able to account for a number of individual-
level factors that thus could confound these associations. Given the rapidly increasing
population of cancer survivors, this growing body of evidence lends support for further
focus on the relevance of neighborhoods in promoting wellness among survivors. Among
the studies of cancer survival/mortality, most, but not all, demonstrated associations of
worse survival among Hispanics residing in ethnic enclaves; however, among those that
considered interactions with individual-level factors (43, 44), this association seemed to be
more pronounced for the foreign-born. Residents of ethnic enclaves are more likely to be of
lower SES; therefore, a focus on the protective effects of these neighborhoods (e.g.,
collective efficacy, access to healthy ethnic foods, more walkability, etc.) may identify
modifiable neighborhood features for improving survival in spite of economic adversity.

Methodologic considerations, challenges, and opportunities

The reviewed literature points to several methodologic considerations and new opportunities
that should facilitate better understanding of how neighborhoods may influence cancer
outcomes (see Table 2).

Expansion of neighborhood factors and interactions—While much of the research
on neighborhoods and cancer has focused on neighborhood SES, racial/ethnic composition,
and ethnic enclave and segregation, future research also should assess additional
neighborhood social and built environment features. Better approaches also are needed for
understanding how the multidimensional features of our neighborhoods influence cancer
outcomes, such as the study examining multiple dimensions of elderly isolation (39), and
research examining both racial residential segregation and ethnic density (29, 45, 46).
Despite the conceptual frameworks that describe the complex ways multilevel factors
influence health, and the examples reviewed here of studies of cross-level interactions, few
studies have examined these interactions empirically.

Longitudinal data and implications for temporality—To date, most studies have
used cross-sectional data, which limits the potential for detecting causal inferences regarding
neighborhood factors and cancer outcomes, and increases the possibility of misclassifying
neighborhoods regarding the timing of influence vis-a-vis the critical exposure window for
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the relevant outcome. Only one paper in our review (27) used two time points to capture the
effects of change in neighborhood features. More use of longitudinal data on neighborhood
factors would be valuable, as this information can provide insight into how neighborhood
changes contribute to cancer risk, and the critical and relevant windows of these exposures.
For survivorship and survival outcomes, longitudinal data on neighborhood factors can
elucidate pathways through which these factors influence outcomes and identify
opportunities for intervention to improve outcomes.

Definition of neighborhood and scale—Another important methodological
consideration for this research is the definition of neighborhoods. In most cancer studies,
neighborhoods have been defined by administrative boundaries drawn to create meaningful
small, homogenous areal units (e.g., zip codes, census tracts or block groups) (52). In
population-based studies, this is an efficient approach for characterizing neighborhoods
systematically, for accessing population-based secondary data resources, and linking to
other administrative data (for example, a measure of connectivity that counts street segments
and intersections (24), or counts of types of businesses or amenities and resources within a
defined buffer (37)). However, residents may not perceive their neighborhood boundaries
according to census designations (53), may not access resources or undertake regular
activities (e.g. food shopping, physical activity) within those boundaries, or may be more
engaged in another neighborhood. An alternative definition of neighborhoods and their
attributes can be based on resident perception and use, although this approach requires more
resources (e.g., surveys, audits) to systematically characterize social and built environment
features.

Statistical considerations—Studies of neighborhood and cancer are subject to
important and unique statistical considerations. First, most studies on neighborhood factors
and cancer have used standard regression modeling, which is limited in handling the
complex processes and systems that likely lead social and built environments to impact
cancer etiology or outcomes (54). Accounting for the hierarchical structure of the data (i.e.,
individuals nested within neighborhoods) is critical so that correlations within
neighborhoods are appropriately modeled and significant neighborhood associations are
assessed conservatively. A few of the reviewed studies (27, 34, 35, 38, 40, 45-47) used
multi-level modeling, a more sophisticated approach that accounts for hierarchical structure
and within neighborhood correlations, and allows for a decomposition of the variance in
study outcomes between and within neighborhoods (56). However, issues of inadequate
sample sizes, both in the number of neighborhoods included in the study and the number of
study participants within neighborhoods, may compromise the ability of these models to be
informative. An additional limitation of the multi-level model is its assumptions, such as
normality of the error distributions, which that cannot be verified (55). Alternative models
have been proposed such as population average models, which use generalized estimating
equations and involve fewer assumptions (57). Another statistical consideration is dealing
with the non-hierarchical contexts in which individuals exist. As an example, cancer
outcomes may influenced by both work and residential environments. Work environments
are comprised of individuals from multiple neighborhoods, and individuals within the same
neighborhood may be employed in different work environments creating overlapping
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contexts. Cross-classified models (56) may better account for overlap of contexts; however,
a lack of simultaneous information and measurement of work and residential environments
creates challenges in using these methods. A final consideration is the need to incorporate
concepts of space such as proximity and contagion, in investigations of neighborhood health
effects. Spatial analytic methods are also important for assessing neighborhood exposures
and for accounting for spatial autocorrelation (propensity for in neighboring areas to be
similar, thus affecting assumptions about the independence of residuals (58)). Recent work
has introduced spatial multi-level modeling approaches to allow for both space and
membership in geographically defined places (59).

Future directions

The reviewed literature points to several areas for future research that should facilitate better
understanding of how neighborhoods may influence cancer outcomes (see Table 3).

A life-course perspective—In epidemiology and public health, a life-course approach
assumes that patterns in the timing and presentation of health and well-being are due to a
dynamic interplay of biological, behavioral, social, and environmental factors that intersect
in the lives of individuals and populations (60-62). The timing and severity of disease, for
example, is affected by exposures and behaviors occurring at different points in the life
course, reflecting specific age-related and developmental combinations of vulnerability and
resiliency. For example, a critical exposure window for breast cancer development is early
adolescence; accordingly, some current studies are focused on the influence of the social and
built environment on the onset of puberty (63-65). After cancer diagnosis, the built and
social characteristics of neighborhoods can influence subsequent well-being and health
outcomes through access to resources, psychosocial mechanisms, and health behaviors,
factors that can affect both the quality and duration of survival. Therefore, we recommend
that studies of social and built environments and cancer incidence and outcomes capture the
neighborhood environment factors during the relevant time period, as well as account for
changes in neighborhood characteristics.

Integration of secondary (objective) and self-report (perception) data—We
propose that future studies consider incorporating both secondary and self-reported social
and built environment data. Neighborhood characteristics can be ascertained using
administrative/secondary data, in-person and virtual audits (66), and self-reported
perceptions of neighborhood attributes. Secondary data can provide robust information on
neighborhood composition and density, including population, housing and amenities (67).
However, information on the perceived quality and use of these features by residents, which
is lacking in these data sources, may be better obtained from residents and neighborhood
audits (35). In particular, given the replacement of the U.S. Census long form survey with
the American Community Survey, and the known limitations of census boundaries to define
the neighborhood, future research to characterize neighborhoods will benefit from use of
survey data and/or geospatial data together with geographically meaningful neighborhood
boundaries (53).
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Neighborhood environments at work—Given the considerable time people spend
outside of their residential environments, there is a need to understand how occupational,
education and recreation environments might affect cancer outcomes across the disease
continuum. In particular, we recommend that studies also include assessments of social and
built environments of neighborhood at work. U.S. working adults spend 7.6 hours per day at
work on average (68), and home and work neighborhood environments may vary
substantially in relation to their built and social characteristics (69, 70). To date, no studies
have examined social and built environments around the neighborhood at work in relation to
cancer outcomes, although a few studies have examined work environments in relation to
health behaviors and factors associated with cancer. Several studies have shown that
favorable safety and food neighborhood environments around work were associated with
individuals' BMI (69, 71, 72). Investigators are now able to use GPS devices to continuously
track individuals throughout their daily activities and to create summaries for various buffers
surrounding an individual's home, work, or other locations (70). Assessments of such extra-
residential neighborhoods will improve design of interventions to make all relevant contexts
conducive to healthy life styles.

Development of analytical approaches and tools—Given the unique analytical
issues associated with geospatial data, more research is needed on the development and
application of analytical approaches and tools. Future research should account for the
complex set of social and built environment features, as proposed by Weden and colleagues
(73), who acknowledge the multiple dimensions of the neighborhood environment in
classifying neighborhoods into several types. Further, more geospatial data are becoming
available to assess neighborhood environments, although the majority of these data
resources are not developed specifically for assessing social and built environments or
linking to health outcomes. Using available data, areas have been characterized with
walkability measures (74), food environment measures (75), omni-directional imagery data
using Google Street View (66), and other scores/indices developed by private and public
entities (35). Using scores can require more sophisticated analytic measures that take into
consideration spatial autocorrelation, density or exposures, and changes over time (e.g.,
stores opening or closing, changes in zoning) (76). Agent-based models that simulate how
large-scale (e.g., neighborhood) effects arise from the interactions of individuals or groups
(“agents™) represent an emerging analytic approach for these types of spatial data (77, 78).

Causal inference—Inferring causality based on evidence drawn from observational
studies is always a major challenge, and this is true for neighborhood studies as well (79,
80). Future studies should aim to use causal inference methods, such as marginal structural
models, that may allow for estimation of less biased estimates of associations between
neighborhood environments and cancer outcomes (81). Such analyses should be informed
by a hypothesized causal structure through the use of directed acyclic graphs (82). In
addition, these methods are only possible with the use of longitudinal study designs that
provide repeated measures of study outcomes, neighborhood exposures, and a
comprehensive set of additional study covariates. Longitudinal study designs also are
necessary to fully account for selection issues in which individuals are spatially sorted or
self-select into certain neighborhoods based on individual characteristics. This problem
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creates non-exchangeability between individuals exposed vs. unexposed to neighborhood
factors also compromising ability to establish causal inferences (83). “Difference in
difference models” provide a solution to the self-selection problem by examining changes in
neighborhood exposures over time to changes in study outcomes. These models also allow
for a better understanding of the dynamic nature of neighborhood environments and capture
the ways in which changes in context over time may impact health.

Conclusion

The Healthy People 2020 initiative of the U.S. Department of Health and Human Services
emphasizes the importance of creating environments that promote good health for all (84).
For cancer, the relevance of context is increasingly recognized and appreciated, as we have
shown. However, research in this area is still in its relative infancy, with the majority of
studies published after 2010. In the cancer domain, there is much to be learned and
leveraged from the rich experiences of neighborhood research in other disease areas and
other disciplines. Incorporating social and built environment factors into research of cancer
etiology and outcomes can lead to insights into disease processes, identify vulnerable
populations, and generate results with translational impact of relevance for interventionists
and policy makers.
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Summary of methodologic considerations, challenges, and opportunities

Methodologic consideration

Challenges

Opportunities

Expansion of neighborhood
factors and interactions

. Studies have primarily evaluated
only neighborhood SES, ethnic
density/enclave

Expand evaluation to other contextual factors

Consider interactions among contextual
factors, and with individual factors

Longitudinal data and
implications for temporality

. Studies have generally been
cross-sectional, measuring
neighborhood factors at one
point in time

Examine how changes in neighborhood
composition (e.g., racial/ethnic composition,
socioeconomic characteristics) and/or built
environment features (e.g., walkability,
mixed land use) contribute to cancer risk, and
the critical and relevant windows of these
exposures.

Conduct longitudinal studies that can inform
how neighborhood features shape each other
—i.e., do changes in racial/ethnic
composition lead to changes in built
environment or vice versa?

Definition of neighborhood and
scale

. Administratively-defined
neighborhood boundaries are
convenient to use but may not be
meaningful

. Geographic scale (e.g., block
group, tract, zip code, county)
vary across studies

As resources allow, consider alternative
definitions of neighborhoods based on
resident perception and use

Choice of geographic scale should consider
exposure(s) and relevant policy/intervention
contexts

Statistical considerations

. Most studies used standard
regression modeling, limited in
handling processes linking social
and built environments to cancer
risk or outcomes

Explore methods/statistical models that
account for hierarchical structure of data,
overlapping contexts (e.g., work and home
neighborhoods), and concepts of space such
as proximity and contagion
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Table 3
Summary of future directions

A life-course per spective

. Studies of social and built environments and cancer incidence and outcomes should capture the neighborhood environment factors
during the relevant time period, as well as account for changes in neighborhood characteristics.

Integration of secondary (objective) and self-report (perception) data

. Future studies consider incorporating both secondary and self-reported social and built environment data.

Neighborhood environments at work

. Future studies should include assessments of social and built environments of neighborhood at work. Given the considerable time
people spend outside of their residential environments, there is a need to understand how occupational, education and recreation
environments might affect cancer outcomes across the disease continuum.

Development of analytical approaches and tools

. Given the unique analytical issues associated with geospatial data, more research should be conducted on the development and
application of analytical approaches and tools.

Causal inference

. Future studies should aim to use causal inference methods, such as marginal structural models, that may allow for estimation of less
biased estimates of associations between neighborhood environments and cancer outcomes.
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