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Abstract

Neighborhoods encompass complex environments comprised of unique economic, physical, and social characteristics that
have a profound impact on the residing individual’s health and, collectively, on the community’s wellbeing. Neighborhood
disadvantage (ND) is one of several factors that prominently contributes to racial breast cancer (BC) health disparities in
American women. African American (AA) women develop more aggressive breast cancer features, such as triple-negative
receptor status and more advanced histologic grade and tumor stage, and suffer worse clinical outcomes than European
American (EA) women. While the adverse effects of neighborhood disadvantage on health, including increased risk of cancer
and decreased longevity, have recently come into focus, the specific molecular mechanisms by which neighborhood disadvan-
tage increases BC risk and worsens BC outcomes (survivorship, recurrence, mortality) are not fully elucidated. This review
illuminates the probable biological links between neighborhood disadvantage and predominantly BC risk, with an emphasis
on stress reactivity and inflammation, epigenetics and telomere length in response to adverse neighborhood conditions.
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Introduction

In the US, cancer health disparities have persisted despite
considerable progress made with regards to cancer treat-
ment, screening, diagnosis, and prevention. BC recurrence
and mortality are higher in African American (AA) than
white/non-Hispanic white or European American (EA)
and Hispanic women. AA women tend to be diagnosed at
a younger age, have more aggressive BC, and poorer sur-
vival outcomes compared with EA women. While 28% of
EA women are diagnosed with regional BC, the percentage
is higher in AA women (34%) [1-6]. Triple-negative BC,
a particularly aggressive type of cancer that accounts for
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10-20% of all diagnosed BCs, occurs more often in AA
women (22%) than EA (12%) women [4, 7, 8]. AA women
are also more likely to have larger tumors, higher grade
disease, and more advanced stage disease [9—11]. Thus,
while the lifetime probability of developing BC is slightly
higher in white women (1 in 8 vs. 1 in 9 for AA women),
AA women disproportionally experience greater mortal-
ity [6, 11]. The racial inequalities can be explained in part
by biological disparities that include anomalies seen at the
molecular, cellular, organellar, and genetic level. For exam-
ple, racial disparity has been observed in the tumor micro-
immune environment between AA and EA BC patients [12].
Differences not only in gene expression but also alterations
in gene copy number has been recorded among AA and EA
breast tumors [12, 13], a phenotype which correlates with
tumor aggressiveness, large tumor size, and spread to lymph
nodes [14, 15].

Nevertheless, a substantial fraction of the observed
imparities stem from non-biological reasons broadly cov-
ered under cultural/spiritual, environmental, socioeco-
nomic, and lifestyle influences. It is well documented that
socioeconomic status, lack of medical coverage/health insur-
ance, barriers to cancer screening, and unequal access to
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improvements in cancer treatment are significant contribu-
tory factors [16-20]. Neighborhood characteristics also
shape an individual’s health and have an important bearing
on BC risk and outcomes [21, 22]. Attributes that define
neighborhoods as advantaged or disadvantaged in light of
health risk take into account residential pollution, neighbor-
hood socioeconomic status (e.g., median household income,
health insurance coverage, education), racial residential seg-
regation, lack of medical coverage/health insurance, spatial
access to mammography and health resources, barriers to
physical/outdoor activity (e.g., lack of green space or facili-
ties, neighborhood violence, cancer-related factors like pain
and other comorbidities), food availability, neighborhood
esthetics, and level of social cohesion in communities [16,
23-28]. Unfavorable neighborhood conditions are associated
with an increased risk of mortality, mental illnesses, and a
host of chronic diseases (e.g., diabetes, hypertension, obesity
and cancers) [29, 30].

Neighborhood socioeconomic status (SES) and access to
healthcare coverage, among other factors, have consistently
been cited to explain racial disparities in cancer outcomes
[31-33]. A study evaluating interactions between race/eth-
nicity and SES yielded statistically significant interactions
for BC. In general, improved survival was associated with
higher SES but disparity in BC survival between non-His-
panic black and non-Hispanic whites persisted in both low-
SES and high-SES areas [28]. The general trend in studies
examining health insurance status and cancer outcomes,
shows higher rates of mortality for uninsured or Medicaid
(and other public insurance) patients than those privately
insured [34-36]. Surprisingly, a study found that insured
urban women in certain Washington DC neighborhoods
presented with high rates of advanced BC despite health-
care access [37], suggesting that the urban setting itself may
be implicated in BC progression. The study identified fear
and personal factors (fear of cancer and its effects, finan-
cial impact) as impediments to BC screening. An educa-
tional intervention by community health workers improved
respondents’ perception of safety and efficacy of mammog-
raphy [37].

Neighborhood concentrated disadvantage, a term that
embodies clusters of poverty characteristics, impacts late-
stage BC diagnosis (census tract poverty being associated
with late stage at diagnosis) [21, 35, 38, 39]. Furthermore,
areas of high ethnic density (i.e., areas that are highly seg-
regated) are associated with poor health outcomes owing
at least in part to their weak socioeconomic structure [40].
Relying on a novel metric to measure segregation, Pruitt
et al., reported that residential racial segregation considered
as a standalone factor contributed to racial disparity and
was adversely associated with BC mortality in AAs [41].
However, the literature is mixed with respect to the impact
of residential segregation on BC risk and outcomes, with
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some studies attributing seeming disparities to differences
in methodologies for determining segregation [41, 42]. To
tease apart the complex web of evidence regarding the influ-
ence of neighborhood disadvantage on individual BC risk,
it is necessary to devise a model that incorporates biologi-
cal links between adverse neighborhood characteristics and
perturbations at the cellular and molecular levels, which can
identify inroads for therapeutic interventions and may com-
pel changes in public policy (Fig. 1).

Towards the goal of identifying biological links, ample
research has identified that disadvantaged neighborhoods
elicit chronic stress resulting in weathering of endocrine
and inflammatory response systems in the body [43]. In this
review, the impact of neighborhood disadvantage on bio-
logical markers indicative of stress like elevated cortisol and
C-reactive protein levels, altered patterns of DNA methyla-
tion and histone modification, and telomere length attenu-
ation are described. Moreover, the connections of these
biological phenomena to increased BC risk, mortality, and
racial BC disparities are explored. Establishing a biological
background for BC disparities stemming from ND may help
to narrow the disparity gap by shining a light on these issues
at all operating levels from the most proximal (tumor biol-
ogy) to the most distal (health policy initiatives), which can
illuminate potentially actionable tumor biology and neigh-
borhood conditions, both of which may need to be targeted.

ND-generated chronic stress and links
to inflammation

Psychosocial stress in response to environmental demands
has adverse biological effects and has been connected to
the development of several diseases including cancer risk
and progression. Stress in women also triggers unhealthy
behavioral responses such as increased smoking, alcohol
consumption, lack of sleep and exercise, as well as poor
dietary lifestyle, which in turn puts them at an increased
risk of cancer. Chronic stress engendered by long-term
exposure to environmental, physiological and psychologi-
cal stressors such as those encountered in an impoverished
residential environment may upset the body’s homeostasis.
Distress activates the sympathetic nervous system and the
hypothalamic—pituitary—adrenal axis (the classic stress sys-
tems), which release chemical mediators to combat the per-
ceived threat [44]. This restorative body reaction is termed
‘allostasis’.

However, when challenged with prolonged or exagger-
ated stress stimuli, chronically increased allostasis results
in disease. These are referred to as stress-related diseases
and include cardiovascular and metabolic diseases, depres-
sion, and cancer [45]. Catecholamines and glucocorticoids
are two such hormones released by these stress systems
that suppress cellular immune responses, which also
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Fig. 1 Molecular mechanisms delineating how disadvantaged neigh-
borhoods increase the likelihood of cancer development. As dis-
cussed expansively in the text, neighborhood disadvantage generates
chronic stress that activates the sympathetic nervous system (SNS)

guard against malignant cells, thus preparing ground for
tumor initiation and development [46]. Norepinephrine
(a catecholamine-family hormone) is known to increase
levels of C-reactive protein and the cytokine interleukin
6, both of which function as proinflammatory molecules.
C-reactive protein is a prognostic marker in some cancers,
and interleukin 6 induces angiogenesis, a critical step in
tumor progression [47].

and hypothalamic pituitary adrenal axis (HPA) which release a host
of chemical mediators in response. This in turn leads to chronic
inflammation that exerts its effects via epigenetic modifications and
telomere shortening, resulting in enhanced BC risk

One of the ways by which elevated levels of corticoster-
oids (during stress) induces immune suppression is via the
proinflammatory nuclear factor (NF-kB) mediated signaling
[47]. NF-kB is involved in the initiation and progression of
BC, and crosstalk with glucocorticoid receptors plays an
important role in determining the survival or apoptosis of
BC cells [48]. Stress can also act via subduing the normal
cortisol pattern, which is considered a risk factor for tumor
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initiation and progression [49, 50]. Stress induces inflamma-
tion by unsettling the immune system balance and appears
to be a common pathway for various diseases including
cancer. A link between inflammation and BC was first pro-
posed, back in 1863 by German scientist Rudolf Virchow,
who suggested that cancers are “born” at sites of chronic
inflammation [51]. Chronic inflammation is considered key
in BC development and progression. Survivors with chronic
inflammation are at a greater risk of recurrence as inflam-
matory processes have adverse effects on cell growth [52].
Proinflammatory cytokines interleukin 6 and TNF-alpha
induces BC cell aggregation and adhesion causing it to
metastasize [53]. C-reactive protein and serum amyloid A
proteins, secreted in response to cytokines (including inter-
leukin 6 and TNF-alpha), are established biomarkers of low-
grade chronic inflammation, are associated with BC risk,
and are predictors of BC survival [54].

Social environment impresses upon the epigenome

A suspected biological mechanism by which stress-induced
inflammation, which can arise from unfavorable neighbor-
hood conditions, mediates BC risk is epigenetic modifica-
tion, such as aberrant DNA methylation, histone modifica-
tion, and alterations in non-coding RNAs expression. These
modifications can be long-lasting with even transgenera-
tional effects. Since each factor leaves a specific imprint on
the epigenome, it can be inferred that disadvantaged neigh-
borhoods where members are disproportionately exposed to
multiple environmental assaults would imprint the genome
differently than advantaged neighborhoods, resulting in
different epigenomic signatures [55]. Results from a very
recent population-based longitudinal study (multi-ethnic
study of atherosclerosis) by Smith et al., demonstrated that
neighborhood characteristics influence DNA methylation
levels of genes involved in the stress response and inflamma-
tion pathways, subsequently impacting expression of these
genes [56].

Exposure to different environmental and social fac-
tors leaves an imprint on the epigenome [57, 58]. Epige-
netic changes, in turn, can alter gene expression, resulting
in greater susceptibility to diseases. Epigenetic profiles in
tissues can help to distinguish diseased individuals from
healthy controls [59—61]. In the case of cancer and tumor-
suppressor genes, the influence of epigenetic changes on
gene expression is well understood [62, 63]. In a quest to
study how genome-wide aberrant DNA methylation patterns
affect the transcriptome and to identify potentially actionable
biology, Fleischer et al. conducted genome-wide expres-
sion—methylation quantitative trait loci (emQTL) analysis
between DNA methylation and gene expression in three
BC cohorts [64]. They discovered that two gene regulatory
networks were affected by aberrant DNA methylation. One
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related to estrogen receptor signaling with DNA methylation
at enhancers with transcription factor-binding regions for
ERa, FOXA1 and GATA3 (transcription factors that regu-
late genes linked to estrogen dependent tumor growth). They
found that levels of methylation at these regulatory regions
is BC-subtype specific. The second network was related to
tumor-infiltrating immune cells. It has previously been sug-
gested that epigenetic deregulation brought on by aberrant
DNA methylation can occur in cells exposed to inflamma-
tion, which increases risk of developing various diseases
[65-67], and different tumor-infiltrating immune cells may
drive specific epigenetic modifications [64].

Alterations in DNA methylation patterns occur early
during tumor development and are a hallmark of different
cancers including BC. They are associated with several
clinical and histopathological features of BC and clinical
outcomes (tumor stage, hormone receptor status, survival
time, molecular subtypes, somatic mutations) [68—75]. Inter-
estingly, the DNA methylation landscape displays far greater
changes in estrogen receptor (ER)-positive breast tumors
than ER-negative tumors [68—71]. which may reflect vari-
ation in etiology and impact treatment efficacy as well as
long-term prognosis.

Another route through which ND manifests as BC-related
molecular changes is via poor dietary behavior. Neighbor-
hoods with a large percentage of minorities may not have
supermarkets in the vicinity with fresh fruits and vegeta-
bles. One important nutrient that is found in fruits and green
leafy vegetables is folate that is responsible for maintaining
proper DNA methylation patterns [76]. Low intake of folate
by women living in neighborhoods with poor resources puts
them at greater risk of being diagnosed with ER-negative
tumors [77]. One study found that the risk of hormone recep-
tor-negative BC in AA women was inversely related to their
total vegetable intake [78]. Research by Harris et al. sug-
gested that women who during adolescence or early adult-
hood followed a diet that promotes chronic inflammation are
at an increased risk of pre-menopausal BC [79]. Maternal
diet during pregnancy impacts the in utero environment,
mediated partly by DNA methylation [80-83]. Although
these studies are compelling, there is still a need for further
research to fully elucidate the influence of different dietary
patterns and specific nutrients on the epigenome. Once
established, epidemiological studies in the future will benefit
by incorporating access to healthy food and dietary lifestyle
as one of the contextual factors in their modeling systems.

Obesity has been linked to BC and particularly postmeno-
pausal BC [84, 85]. McCullough et al. revealed a positive
correlation between hormone receptor-positive BC and
postmenopausal obesity and little to no recreational physi-
cal activity with DNA methylation as one of the underlying
mechanisms [86]. Obesity disproportionately affects AAs,
the prevalence being 1.4 times more than in EA women [87].
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This may be attributed in part to living in poorer neighbor-
hoods that lack green spaces and public parks, potentially
compounded by a lack of interest/motivation in physical
activity, which may be linked to SES, culture, beliefs, and
education level, all of which are inextricably intertwined.
Obesity is associated with elevated levels of estrogen, hyper-
insulinemia, and chronic inflammation, which conspire to
generate a cancer-conducive environment [52, 88-92].
Increased physical activity may be a promising approach to
lower risk of several cancers [93]. In tune with this strategy,
a multi-ethnic study showed that maternal physical activity
resulted in reduced birth weight and favorable methylation
differences at PLAG1 (a candidate tumor-suppressor gene)
[94].

Air pollutants, an integral component of ND, have
endocrine-disrupting properties and epigenome-modifying
effects. A joint report by the advocacy group Clean Air Task
Force and the National Association for the Advancement
of Colored People, released in November 2017, found that
more than 1 million AAs live within half a mile of an oil and
gas operation, while 6.7 million (roughly 14% of the national
population) live in a county with a refinery. The proximity
to oil and gas refineries means AAs are disproportionately
hit by air pollution-related health issues. A finding to similar
effect was also reported by the Environmental Protection
Agency earlier in 2018. Several studies have been conducted
to evaluate the risk of BC associated with vehicular and
industrial air pollution [95, 96]. Epidemiologic evidence
suggests a link between nitrogen dioxide, nitrogen oxide, and
Polycyclic Aromatic Hydrocarbons (PAHs) levels and BC
risk [96, 97]. Polycyclic Aromatic Hydrocarbons as well as
PM2.5 have shown to impact global methylation of among
others, promoter sequences of genes involved in cancer [98,
99]. A study by White et al. revealed that women residing in
areas with high levels of airborne toxic metals (lead, cobalt)
tended to have dense breasts, a marker of BC risk [100].

A majority of the studies conducting epigenome-wide
analysis have concentrated on DNA methylation even though
global histone modification profiling can also be revealing
about the epigenome dynamics at play [101]. There is lit-
tle research on the effects of individual components of dis-
advantaged neighborhoods on histone modifications, and
larger studies need to be carried out to bridge this informa-
tion chasm. Histone proteins can undergo a range of modi-
fications including acetylation, methylation and phospho-
rylation (usually on lysine and arginine residues) that are
maintained during cell division and, when disturbed, can
lead to the development of cancer [62]. Zhao et al. profiled
histone modifications in an in vitro BC transformation model
employing biochemical and epigenomic approaches. They
demonstrated a decrease in levels of the histones H3K9me2
and H3K9me3 during BC transformation. In addition, the
research identified an increase in KDM3A/JIMJDI1A, a

H3K9me?2 demethylase that was responsible for the observed
reduction of H3K9me?2 [102].

Telomere length: a promising ND and BC risk
biomarker

Telomeres are repetitive nucleotide sequences at the termini
of eukaryotic chromosomes that maintain chromosomal
integrity [103]. Telomere length (TL) is influenced by genet-
ics and non-genetic factors i.e., lifestyle and environment and
typically shortens with age [104, 105]. The amount of short-
ening depends upon the stress experienced by an individ-
ual, most notably by oxidative stress, as it interacts with its
environment [106]. Environmental stressors can act through
increased oxidative stress and inflammatory events and thus
accelerate telomere attrition, which has been proposed as
an evolutionary tactic to block growth of cells exposed to
high risk of mutation [106, 107]. Chronic exposure to stress
affects health and longevity via effects on telomere dynam-
ics [108]. The rate of attrition has been linked to lifespan in
several species since critically short telomeres bring upon
cell senescence and death [109—112]. There is growing evi-
dence of an association between poor health outcomes and
telomere length [113]. Shorter telomeres have been linked
to aging, cancer and diabetes among other health outcomes
[114-118]. Blood leukocyte telomere length has been impli-
cated as a cancer biomarker. Several studies concerning both
adults and children have suggested an inverse relationship
between quality of the neighborhood environment and tel-
omere length [119-125]. The neighborhood characteristics
covered in these studies included unstable family structure,
low income, low maternal education, violence, noise, social
cohesion, crime, esthetics and poverty.

A telling study among these is the one by Mitchell et al.,
using data from the Fragile Families and Child Wellbeing
Study, which compared telomere lengths of AA boys liv-
ing in disadvantaged environments versus those living in
advantaged home environments. They found that the former
had significantly shorter telomeres by age nine [121]. Fur-
ther, applying the same data for white and AA mothers, they
found that ND impacted mothers of both races with shorter
telomere length. Critical telomere shortening results in
genomic instability through chromosomal rearrangements,
gains and losses of segments of the chromosome, and is
proposed as a driving force for carcinogenesis [126]. Telom-
eres have thus long been considered as a potential biomarker
especially in early stages of cancer development [115, 127].

There is emerging evidence of a strong association
between cancers, and specifically BC, and TL. A very
recent systematic review that took into account thirty-six
studies, evaluated blood and/or tumor TL in relation to BC
survival or prognostic factors, finding a tendency of longer
telomeres in tumor being associated with better outcomes
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and suggested that TL could be an effective/a useful BC
prognostic marker [128]. Kammori and colleagues’ study
investigated a total of 44 BCs and observed significantly
shorter telomeres in cancer cells than those in normal epi-
thelial cells, in all histological types. TL corresponded with
degree of cancer progression. Patients with advanced TNM
stage, large tumors and node positive displayed consider-
ably shorter mean TL [129]. An interesting observation was
made by Ennour-Idrissi et al. while studying the correla-
tion between TL and BC prognostic factors. They found
that peripheral blood cell telomeres were lengthier in more
active BC patients and recommended regular low-intensity
physical activity (even that related to transportation or occu-
pation) to BC patients [130]. The typical method to deter-
mine telomere length in peripheral blood and tumor tissue
(blood leukocytes, tumor tissue and peripheral white blood
cells) is by quantitative real-time PCR technique/method
and by tissue-quantitative fluorescence in situ hybridiza-
tion (Q-FISH). Telomere shortening has been suggested
as a potential mechanism for BC risk in female night-shift
workers as a disruption in circadian rhythm may affect TL.
This link came out of a nested BC case—control study of
Norwegian nurses published in 2017 [131].

These studies make for a strong case for the impact an
individual’s residential environment can have, via telomere
attrition, on the risk of cancer and death. Most of the stud-
ies have, however, used single time measurement of TL and
larger, prospective, longitudinal studies need to be con-
ducted in the future to cement the above association.

Future perspectives

The National Cancer Institute defines cancer health dis-
parities as differences observed in cancer measures such as
incidence, prevalence, mortality, morbidity, survivorship,
burden of cancer or related health conditions, screening
rates and stage at diagnosis, in specific population groups.
For example, while in the past BC incidence rate of AA
women was lower than EA women, it is similar today, and
BC mortality rate of blacks is considerably higher compared
with whites, indicating a widening of the mortality gap. Dis-
parities in cancer outcomes are the result of multifaceted
interactions between sociodemographic, biological, behav-
ioral, and environmental factors. However, most studies
on cancer outcomes in the United States have focused on
individual-level factors, with far fewer addressing commu-
nity-level and geographical contextual factors [132—134].
Researchers and government agencies increasingly recog-
nize the importance of geographical contextual factors and
the urgency of conducting multilevel modeling in cancer
epidemiologic research [135]. A host of contextual factors
are implicated in BC and other diseases such as quality of
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the built and natural environments, healthcare access, SES,
residential segregation, rural/urban status, insurance sta-
tus and healthcare quality, lifestyle/habits, biologic differ-
ences, and cultural practices [136]. Representatives from the
American Association for Cancer Research, the American
Cancer Society, the American Society of Clinical Oncology,
and the National Cancer Institute came together in 2015 to
try to map the future of cancer health disparities research.
Their recommendations to improve research geared towards
diminishing disparities in cancer incidence and outcomes
included: selecting the highest quality tools to define soci-
odemographic and economic characteristics of individu-
als and groups (including neighborhood social and built
environmental factors) to measure the most granular data;
developing a health disparities research network to gather
relevant data, design studies and recruit participants; design-
ing strategies to inform underserved patients, their providers
and institutions regarding participation in clinical trials and
research studies; and engaging with communities to develop
research [136].

Contexts also change over time, for example, people liv-
ing in one neighborhood may work in another or for other
reasons spend considerable time in other neighborhoods
or altogether migrate to a new one; therefore, to take into
account changing environmental conditions, it is imperative
that future studies incorporate rapidly advancing geospa-
tial methods and spatiotemporal data [135, 137]. Similarly,
it is important to examine behavioral, environmental, and
biologic characteristics prospectively, in population-based
cohorts, with ongoing examination of risk factors and ascer-
tainment of bio-specimens. Given that potential drivers are
time-varying, and the temporal relationship between expo-
sure and outcome often distorted, it is no longer sufficient to
examine these factors using cross-sectional data, particularly
as we begin to infer causal pathways between neighborhood
deprivation and disparate breast cancer outcomes. Methods
in causal inference (i.e., interaction, mediation, and decom-
position) almost always require longitudinal study designs,
and there are existing methodologies (e.g., marginal struc-
tural models) that can be used to assess the joint effects of
time-varying exposures and account for interaction between
the exposure and outcome over time [138, 139].

Disadvantaged neighborhoods give rise to multiple
stressors, each of which may mark the epigenome creating
a specific pattern. Epigenome can function as a biosensor
of individual as well as combined exposure to different
social and environmental stressors over a length of time.
Epigenetic changes often precede disease pathology mean-
ing that it has potential in BC diagnosis. Epigenome-wide
analysis including looking at the amount of methylation
across the whole genome for different stressors is becom-
ing routine in research now. Further matching such pat-
terns with known BC-linked epigenome changes will help
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effectively translate this knowledge into a BC-diagnostic
or -prognostic blood test for regular use in the clinic. Mak-
ing such a test cost-effective will entail not just looking for
a pattern (where DNA methylation occurs) but focusing
upon changes in a few key areas/pathways. Large-scale
collaborative studies need to be conducted to identify
robust DNA methylation signatures of BC risk. Combining
it with other —omics can further our understanding of the
metabolic pathways affected by ND and its contribution
to health disparities.

ND has a marked effect on telomere length which can
simply be a biomarker for ongoing disease but can well
prime the cell for development of disease pathology. It is
believed that telomeres can be lengthened or in the least
their shortening delayed by making lifestyle and dietary
changes, exercising and managing chronic stress. Epigenetic
changes are also modifiable and reversible and can be used
for long-term monitoring of an individual’s risk changes i.e.,
whether creating an advantaged environment by introducing
risk-reducing initiatives helps ameliorate BC risk.

Armed with the knowledge of how ND effects molecu-
lar changes in women, accelerating their risk of developing
BC, and that these changes in the epigenome are revers-
ible makes for a strong case for implementing tailored,
community-based, culturally sensitive interventions in a bid
to reduce health disparities. An active community politi-
cal engagement can act as a powerful advocate for making
a residential environment health centric. The community
leaders, local government, private enterprises, and health
providers need to collaborate in this regard. Creating safer
neighborhoods, increasing amount of green spaces/public
parks, opening supermarkets in the locality, encouraging a
more active and healthier lifestyle, ensuring equitable access
to diagnostic and health facilities, discouraging conditions
that lead to highly segregated housing are a few measures
that may help to alleviate racial BC disparities.
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