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Abstract

Background: Prior studies showed that neighborhood deprivation increases the
risk of lethal prostate cancer. However, the role of neighborhood gentrification in
prostate cancer development and outcome remains poorly understood. We exam-
ined the relationships of gentrification with prostate cancer and serum proteome-
defined inflammation and immune function in a diverse cohort.

Methods: The case-control study included 769 cases [405 African American
(AA), 364 European American (EA) men] and 1023 controls (479 AA and 544
EA), with 219 all-cause and 59 prostate cancer-specific deaths among cases.
Geocodes were linked to a neighborhood gentrification index (NGI) derived from
US Census data. Cox and logistic regression, and MANOVA, were used to deter-
mine associations between NGI, as continuous or quintiles (Q), and outcomes.
Results: Adjusting for individual socioeconomic status (SES), continuous
NGI was positively associated with prostate cancer among all men (odds ratio
[OR] 1.07, 95% confidence interval [CI] 1.01-1.14). AA and low-income men
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munity suppression.
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1 | INTRODUCTION

African American (AA) men experience the highest rates
of lethal prostate cancer compared to other groups in
the United States." Adverse neighborhood environments
contribute to cancer inequities in part because they con-
trol access to health-promoting resources.>”® In addition,
adverse social neighborhood conditions can directly or
indirectly influence prostate cancer outcomes by induc-
ing chronic stress-related biological responses, oxidative
stress, and chronic inflammation.>’

Neighborhoods are rapidly changing and charac-
terizing the effects that these changing environments,
particularly neighborhood gentrification, may have on
cancer disparities is of significance, and remains poorly
understood.” " Neighborhood gentrification (herein
referred to as gentrification) is defined as a “process of
neighborhood change through which the demographic,
real estate, and business characteristics of a place tran-
sition toward a population that is wealthier, Whiter,
has a higher level of formal education, and is able to
afford new or renovated, more expensive homes while
also fomenting new cultural and consumption prac-
tices.”'? That is, gentrification is an urban restructur-
ing process that involves socioeconomic upgrading of
originally low-income neighborhoods, infrastructure
development, real estate enhancement, and rising home
values and rent.'>! Tied to gentrification-related neigh-
borhood changes are resegregation and displacement
of low-income residents who are healthy to move,'>1°
as well as displacement of health protective social net-
works, social capital, health promoting community insti-
tutions, and medical resources tailored for underserved

experienced the highest odds of prostate cancer when residing in tracts with mod-
erate gentrification, whereas EA men experienced reduced odds of regional/met-
astatic cancer with increased gentrification in SES-adjusted analyses. Continuous
NGI also associated with mortality among men presenting with localized disease
and low-income men in SES-adjusted Cox regression analyses. NGI was not as-
sociated with serum proteome-defined chemotaxis, inflammation, and tumor im-

Conclusions: Findings show that neighborhood gentrification associates with
prostate cancer and mortality in this diverse population albeit associations were
heterogenous within subgroups. The observations suggest that changing neigh-
borhood socioeconomic environments may affect prostate cancer risk and out-
come, likely through multifactorial mechanisms.

health disparity, immune markers, minority and vulnerable populations, mortality,
neighborhood, prostate cancer

groups.'*"*!"1% Although studies of the neighborhood
environment have provided evidence that neighborhood
deprivation increases the risk of lethal prostate cancer,’
the impacts of gentrification on prostate cancer out-
comes is not well researched and understood.®"’

Therefore, using a large case-control study of AA and
European American (EA) men, we examined the associa-
tion of gentrification between the Decennial Census 1990
and the 2006-2010 American Community Survey with
prostate cancer, disease mortality, and systemic inflam-
mation and immune function.

2 | METHODS

The NCI-Maryland Prostate Cancer Case-Control Study
recruited 976 cases (489 AA and 487 EA men) and 1034
population controls (486 EA and 548 AA men) from 2005
to 2015 aged between 40 and 90years. Details of the study
and eligibility criteria have been published elsewhere.'**
Participants were recruited from the greater Baltimore
area in Maryland frequency matched by age and race.
Participants completed a series of questionnaires and
blood draws. Baseline addresses were geocoded using
2010 US Census Tracts Federal Information Processing
Series boundaries, and were linked to both census data
from the 1990 Decennial Census and the 2006-2010
American Community Survey (ACS) estimates derived
from the National Neighborhood Change Database.*!
Individuals with missing baseline home addresses
(n=286), prevalent cases (i.e., recruitment >1year post
disease diagnosis) (n=131), and missing body mass index
(n=1) were excluded, yielding an analytic sample of 1792
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men: 769 cases (405 AA and 364 EA) and 1023 controls
(479 AA and 544 EA), with 219 all-cause (122 AA and 97
EA) and 59 prostate cancer-specific (36 AA and 23 EA)
deaths among cases.

2.1 | Neighborhood gentrification

An index of census tract gentrification from the
Decennial Census 1990 to ACS 2006-2010 was con-
structed based on prior work in the United States.****
The index represents the sum of z scores of percent
change of three socioeconomic indicators (i.e., college
or more educated adults aged 25 or more, number of
residents living below the federal poverty line, and me-
dian household income). Greater scores indicate greater
gentrification (increases in neighborhood socioeco-
nomic status). The gentrification variable was analyzed
as continuous or quintiles (Q). The means and ranges
for the gentrification index quintiles are as follows: Q1
mean =—2.33, range: —7.94 to —1.34; Q2 mean=—0.84,
range: —1.33 to —0.44; Q3 mean =—0.16, range: —0.44 to
0.11; Q4 mean=0.45,range: 0.12t0 0.76; Q3 mean =1.76,
range: 0.76 to 19.16.

2.2 | Prostate cancer risk and outcomes
Incident prostate cancer was defined as being enrolled in
the study within 12months from diagnosis, with an av-
erage interval of 4.8 months between diagnosis and en-
rollment. Exclusion of those with recruitment >1year
post-disease diagnosis reduces selection bias as partici-
pants diagnosed within a year of recruitment may have
different disease characteristics. Death surveillance oc-
curred through December 31, 2020 and causes of death
were drawn from the National Death Index. Among cases,
survival was calculated from date of diagnosis to either
date of death or censor date of December 31, 2020. Death
from other causes than prostate cancer was identified as a
competing event.

2.3 | Serum proteomics-defined
biological pathways

Pathway/biological process activity scores were derived
from 82 circulating serum protein measurements. Levels
of these proteins were assessed using the proprietary mul-
tiplex Proximal Extension Assay by Olink Proteomics
(Boston), as previously reported by us.*® Following Olink
guidelines, proteins were grouped into six pathways. To

.. 30f12
Cancer Medicine - WI LEYJ—

create pathway/biological process activity scores, z-scores
for each of the serum proteins in a pathway were calcu-
lated that reflect their abundance and summed up into
one score for each participant, creating a participant's
pathway activity score as described.?> All protein markers
included in this analysis passed a stringent quality control
measure with their coefficients of variation (CV) among
blinded duplicates being <10%. We then examined asso-
ciations between neighborhood gentrification and either
suppression of tumor immunity (Th2 response), chemot-
axis/trafficking to tumor, or inflammation scores, as these
were previously linked to neighborhood deprivation for
this cohort.”

2.4 | Statistical analysis

We used logistic regression models to examine the as-
sociation of gentrification with prostate cancer. To ana-
lyze the association between gentrification and National
Comprehensive Cancer Network (NCCN)-defined risk
scores for prostate cancer, we categorized cases into the
following risk categories: (1) low risk (referent), (2) inter-
mediate risk, (3) high or very high risk, and (4) regional or
metastatic disease.

Multivariable Cox proportional hazard regression
models [hazard ratios (HR) or cause-specific hazard
ratio (CSHR), and 95% CI] were used to determine all-
cause and prostate cancer-specific mortality among
cases. We also fitted the Fine-Gray subdistribution haz-
ard (SHR) model for prostate cancer-specific mortality,
to account for competing risks (i.e., death from other
cancers or causes). Multivariate analysis of variance
(MANOVA) models assessed the relationship between
gentrification and activity scores of six biological pro-
cess/pathways based on 82 immuno-oncology markers.
Wilk's lambda (referred to as the U-statistic) was used
to determine significant effects of gentrification. This
analysis was performed on the control population only
to exclude the effect of prostate cancer. Our analyses
were conducted for the overall study population and
stratified by self-reported race (AA and EA) or income
(low-income men defined as <$30,000 and middle-/
high-income men as >$30,000). Covariates included in
analysis are described in Supplementary Methods. All
analyses were conducted in Stata 17.0 and statistical
significance was defined as p <0.05. Statistical signif-
icance in pathways was accepted at the Bonferroni-
adjusted p <0.05.

Additional information on the study population, in-
cluding serum protein measurement and derived bio-
logical process/pathways, functional annotation and
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biological process score system, classification of cases
using NCCN risk scores, and West African ancestry esti-
mation has been published elsewhere.’

3 | RESULTS

3.1 | Sample characteristics

Tables S1 and S2 show participants’ characteristics
stratified by gentrification quintiles for all men com-
bined and separately for AA and EA men, as well as
mean gentrification scores by participant characteris-
tics. Per study design, controls were matched to cases
on age (5-year intervals), race/ethnicity, and residency.
Despite these matching criteria, AA cases had a lower
education level than the controls. A clustering pattern
analysis showed that cases were widely dispersed across
the census tracts in which these men resided, as pre-
viously reported.” Education was associated with gen-
trification among both EA and AA controls, whereas
income associated with gentrification only among AA
controls and cases.

3.2 | Association of neighborhood
gentrification with prostate cancer

Multivariable logistic regression analysis revealed an as-
sociation of gentrification with prostate cancer among all
men when either continuous data or quintiles were used
in the models (see Table 1; Figure 1). High gentrifica-
tion (Q4-5) was associated with 43%-50% increased odds
of prostate cancer. The association remained significant
with additional SES adjustment (Q4 vs. Q1 OR model 2:
1.45,95% CI: 1.06-2.00; Q5 vs. Q1 OR model 2: 1.39, 95%
CI:1.01-1.91). In SES-adjusted models stratified by race/
ethnicity, AA men experienced the highest odds of pros-
tate cancer when residing within tracts with moderate
(Q3) levels of gentrification (Table 1; Figure 1B). We did
not observe the same association with EA men. Among
models of all men combined and EA men only, there was
a suggestive positive trend between increased gentrifi-
cation and increased odds of prostate cancer, with and
without SES adjustment (p trend <0.05 across quintiles)
(Table 1). When we stratified men by income, gentrifi-
cation was associated with increased odds of prostate
cancer in the low-income group, with or without further
adjustment for education (Table 1). In this analysis, low-
income men experienced the highest odds of prostate
cancer when residing in tracts with moderate gentrifica-
tion. No association was found among middle- and high-
income men.

3.3 | Association of neighborhood
gentrification with National
Comprehensive Cancer Network
(NCCN)-defined risk scores

Next, we asked the question if gentrification (continuous)
is associated with NCCN-defined risk groups for pros-
tate cancer patients. There was no association linking in-
creased gentrification to NCCN risk scores among all men
and in race/stratified analysis (see Table S3). This pattern
was principally replicated in a follow-up sensitivity analy-
sis, where NCCN risk categories were dichotomized into
NCCN-defined localized (low-, intermediate-, high-, and
very high-risk score) versus regional/distant metastatic
disease (Table S4). Among EA men, increased gentrifi-
cation was associated with decreased odds of presenting
with NCCN-defined regional/metastatic prostate cancer
in the SES-adjusted analysis (OR model 2: 0.61, 95% CI:
0.40-0.94) (Table S4; Figure 2). No association was found
in the income-stratified analysis.

3.4 | Relationships between
neighborhood gentrification and serum
proteomics-defined biological pathways
related to inflammation and immune
function

We previously reported an association of neighborhood
deprivation with 82 circulating immune-oncology mark-
ers and several biological pathways defined by them.’
To evaluate whether the biological pathways are also
influenced by gentrification, we examined potential as-
sociations of gentrification with three pathways, namely
inflammation, chemotaxis, and suppression of tumor im-
munity, as those were the pathways whose activity scores
were found to be associated with neighborhood depriva-
tion.” We restricted this analysis to the control population,
allowing us to exclude a confounding effect of prostate
cancer. Using MANOVA regression, we did not find that
gentrification coded as either continuous variable or strat-
ified into quintiles was associated with the activity scores
for the three pathways (Tables S5 and S6; Figures S1-S3).
Hence, in contrast to cross-sectional neighborhood dep-
rivation, gentrification seem not to have an influence on
these serum proteome-defined pathways.

3.5 | Neighborhood gentrification and
mortality after a prostate cancer diagnosis

We investigated whether gentrification may predict the
occurrence of prostate cancer mortality, using an analysis
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of all-cause and prostate cancer-specific mortality. The or stratified into quintiles, did not reveal consistent asso-
analysis, applying multivariable Cox regression mod-  ciations or trends for the relationship between gentrifica-
eling with gentrification coded as a continuous variable tion and a prostate cancer mortality (Table S7; Figure S4).
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Gentrification was not associated with all-cause or prostate
cancer-specific mortality after a prostate cancer diagnosis,
among all patients or in the race/ethnicity-stratified anal-
ysis. Still, follow-up sensitivity analysis (Table 2) indicated
that gentrification may be associated with all-cause mor-
tality (HR model 1: 1.11, 95% CI: 1.03-1.21; HR model 2:
1.10, 95% CI: 1.01-1.20) and prostate cancer-specific mor-
tality (SHR model 1: 1.15, 95% CI: 1.01-1.31; SHR model
2:1.16,95% CI: 1.01-1.33) of prostate cancer patients who
presented with localized disease at time of disease diagno-
sis among all men. In non-SES-adjusted models stratified
by race/ethnicity, AA men, who presented with localized
disease at time of disease diagnosis, experienced higher
risk of an all-cause (HR model 1: 1.11, 95% CI: 1.01-1.22)
and prostate cancer-specific mortality (SHR model 1: 1.18,
95% CI: 1.01-1.38) with increased gentrification. We did
not observe the same association with EA men. Lastly,
low-income men also experienced a higher risk of an all-
cause mortality (HR model 2: 1.16, 95% CI: 1.02-1.33) and
prostate cancer-specific mortality (CSHR model 2: 1.54,
95% CI: 1.11-2.14; SHR model 2: 1.45, 95% CI: 1.11-1.90),
with or without further adjustment for education.

4 | DISCUSSION

In this diverse case-control study, we investigated the re-
lationship of neighborhood gentrification (i.e., change in
socioeconomic characteristics—education, poverty, and
income) with a prostate cancer diagnosis and all-cause
and disease-specific mortality. We found that increasing
gentrification was associated with prostate cancer in our
study.

Among long-standing residents and historically under-
served racial/ethnic groups, gentrification limits access
to adequate health care, resources to purchase healthy
foods, and affordable housing.'"*”* Incoming residents
within gentrifying neighborhoods are more likely to be
wealthier, White, have a higher level of formal education,
and able to afford new or renovated homes'”?” compared
to long standing residents. Studies suggest that gentrifica-
tion disrupts access to adequate primary healthcare and
increases competition for scarce resources among long-
standing and displaced community members,'*'®*® par-
ticularly preventive medical services tailored for racial/
ethnic underserved communities.'””> Second, although
gentrification increases the number and quality of parks,
recreational areas, and supermarkets,”'zg’30 affluent resi-
dents are more likely to reap these benefits.'%?%3! Third,
gentrification is posited as a potential carcinogenic at-
tribute, due to increases in cancer risk factors within
gentrifying neighborhoods compared to disadvantaged
neighborhoods that did not gentrify, particularly resulting
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from increases in vehicle density with the inflow of White
residents.’ Lastly, gentrification destabilizes long stand-
ing communities, fosters physical and sociocultural (e.g.,
social network and community cohesion) displacement
as well as resegregation, and decreases neighborhood-
related feelings of safety and residential stability due to
rising rent costs, all of which over the long term produce
chronicstress.*** Overall, perpetuation of structural ineq-
uities resulting from gentrification may limit engagement
in cancer preventive behaviors and lead to related stress-
induced pro-inflammatory signaling and alterations of
gene expression, fostering immune microenvironments
that promote tumor development, among long-standing
racial/ethnic residents of gentrifying communities.’

The association of gentrification with human health
and disease has been studied for a broad array of health
endpoints.lo’17 However, none of these studies investi-
gated the relationship with prostate cancer.'®'” Thus, our
study is the first to examine the influence of gentrification
on prostate cancer risk and mortality, and prostate cancer-
related biological pathways, using a diverse case-control
study conducted in Baltimore, Maryland, and surround-
ing areas. Our observations revealed that, among all men
combined, high levels of gentrification were associated
with a prostate cancer diagnosis in the SES-adjusted anal-
ysis. AA men, however, experienced the highest odds of
prostate cancer when residing within tracts with moder-
ate levels of gentrification. We also found that low-income
men, but not high-income men, experienced an increased
risk of prostate cancer with increased gentrification, with
the highest odds when residing in tracts with moderate
gentrification. The latter findings allude to an important
role of individual SES within gentrifying neighborhoods
in defining prostate cancer risk.

Multiple systematic reviews revealed mixed health ef-
fects of gentrification/socioeconomic ascent.'®”*> One
previous study found no association of gentrification with
colorectal cancer risk.>® Yet, in line with our current study
of prostate cancer, systematic reviews showed that the
health effects of gentrification were particularly impact-
ful for AA and low-income residents when compared with
EA residents and higher income residents.'®*”*” As men-
tioned above stressors and structural inequities resulting
from gentrification may increase risk of prostate cancer
development among AA and low-income men; however,
it is also plausible that increased diagnosis of prostate
cancer among of residents of gentrifying neighborhoods
may reflect higher access to prostate cancer screening and
early detection.

Of note, AA with lower rates of education were diag-
nosed with prostate cancer at higher rates compared to
those with higher education, perhaps due to effects of
past discrimination and injustice that correlate with low



PICHARDO ET AL.

[6€°T [og°T
‘68°0] 80T ‘¢80l LO'T

[st'T [st'T
‘LL0] 90T ‘LL°0] LO'T

[1z'1 [zz
‘66'0] 80T “96°0] 80'T

C [PPOIN T [FPOIN
LL9

SOv=1u
‘uouI QWOdUI-YSTH

MWI LEY_Cancer Medicine

10°0> iy S0°0> dy

"Olyel pIezey uonnquisipqns YHS ‘onel prezey YH ‘ueouowy ueadoing ‘Y ‘0nel pIezey ooads-osned YHS) {TEAIIUI OUIPLFU0D ‘I ‘UBILISUIY UBILYY ‘VV :SUONEIAIqQY

*90UBDIUSIS SAUIJAP [BAISIUI OUIPIJUOD %G6 YL, “9SBISIP PazI[ed0] Yiim Sunuasaid asoy) Suowre pajonpuod AJuo sem SISA[eUE PIJIIBI)S SWOIUT PUB 08I YL "000‘0E$< S UdW WOJUI-YSIY/-9[ppIll pue 000 0s$>

SB PauIJop UW SWOOUI-MOT “(SUISSIW ‘000°06$< ‘000°06$—000°09% ‘000°09$—-000°0E$ ‘000°0£$> SISATeUR PIYIIEIIS SUIOJUT UT PIPN[OUT JOU) SWOIUT [BNPIAIPUT ‘(SUISSIW PUE ‘[00YS [euoIssdjoId ‘9331109 933[]00 W0 ‘SSI]
10 Toods YS1y) uoneanps 10§ pajsnlpe A[feuonippe g [9pojAl “(SUIsSIW pue ‘UOIBUIqUIOD ‘QUOULIOY ‘UoTjeIpel ‘A1931ns ‘Quou) jusuwiear) (SUISSIW pue “ISAU “ISULIOJ ‘JULIND) snyeys Sunjouws ‘(uedrowy ueadoinyg pue
‘UBOLIOWY UBDLIJY ‘SOsAJeUR PajIjen)s 90l Ul papN[oul Jou) adel pajrodal-J[as {(Snonunuod) Anus Apnis je Xopul sseur £poq ‘(ou/sak) A10ISIY s9)oqeIp ‘(0U/SoA ‘SOAIR[aI 99130P-1s11)) 19oued d1e)soid Jo A103s1y ATrure; ‘(ou
/saK) asn uriidse ‘(snonupuod) AU Apnjis je a3e 10J pajsn[pe sisA[eur UOISSAIZAI X0D) ‘T [OPOIA *O11BISEIdW 10 [BUOIZAT SNSIdA (S9110393.0 Y31y A19A/YSIY ‘9JBIPAULINI UL ‘MO]) PIZI[BIO0] SALI0ZIBI 91098 JSLI JI0MION I9oue)
dA1suayRIdwo)) [euoIEN 1) 0] SUIPIOIOE PAULOP Sem aFe)s aseasI( "(U0NBOIIIUSS 19)8aI3 UOT)BIIPUI $9100S JOYSIY 9I9UM) SNONUTIU0D SB pazi[euon)e1ado sem Xapul 9y, "(dUodul pjoyasnoy ueipawr pue ‘duf £110a0d
[eI9PaJ 9} MO[aq SUTAI] SYUSPISAT JO IOqUINT ‘DI0UL 10 GZ PIJE SIINPE Pajednpa 910U J0 3FI[[0I 9°T) SI0JEIIPUT I[WOUOII0II0S 1Y) JO 33UBYD Judd1ad JO $9109S 2 JO WNS YY) $)uasaIdar uonedyuad pooyIoqusioN 270N

[c9C [bL1
R - - - - - ‘15°0] 9T°1 “YLO]ET'T 0 = U “9SBasIP J11eISe}oU J0 [eUOISY
[o6°T [99°T [zs1 [osT [evT [8eT [ecT [teT
TUT] wSPT LOT]E€T 4601 0TT  ‘€8°0]CT'T  “46°0J9T'T  “TOT]«8T'T  ‘TOT].9T'T  ‘T0OT].ST'I 6CL="U ‘9SeISIP PIZI[BIO]
[1D %S6] HS ‘uoissaiday Ae1o pue aul ‘AIelIow JIoads-190ued 93e3sold
[99°¢ [soz
- - - = - - ‘LL°0] 89T ‘08°0] 8T'T  Op=1u ‘9SBASIp O[1BISLIDUIL 10 [BUOISY
[¥12 [v6'1 [ee1 [v9°1 [Lv1 [8+T [er1 [1¥1
TLT] ST POT] VT L8°0]CCT  ‘6L°0l #T'T  ‘S6°0] ST'T ‘£6'0] 0T'T ‘66°0] 8T'T ‘66'0] ST'T 6CL=1U ‘9Se3SIP PIZI[eI0]
[ID %S6] YHSD ‘uoIssa1Say x0D) ‘AYI[e)Iow dP1oads-190Uued 9)eIS0Id
[15°C [8s'T
- - - - - - ‘59°0] 8T'1 ‘0L°0] SO'T OF = U ‘9SBISIp d11e)SLIdW 10 [eUoIZay
[ecT [ze1 [621 [8z'T [oz'T [zz1 [oz T [tzt
‘TOL]OT'T  ‘TOT]AST'T  960lCT'T  ‘S60]0T'T ‘6601 60T  ‘TOT]«ITT  ‘TO°T]+0T'T ‘€O°T] «IT'T 6CL=1U ‘9SBISIP PIZI[BI0T]
[1D %S6] gH ‘Aierow asned-[[y
SOWI0JINO AJI[BIIOIN
T [9POIN 1 [9POIN T [9POIN 1 [9POIN T [9POIN 1 [9POIN T [9POIN 1 [9POIN
LO'S 4 79°S 6'S 183K QUIT) [BAIAINS UBIPIN
Y97 =U ‘USW dWIOIUT-MO] 6vE=u ‘uow yq 08 =U ‘UdW YV 69L=U ‘UdW VI +VV

*28e)s aseasIp £q ‘1ooued djesord yIrm USW UedLIDWY ueadoIng pue UuedLyy Suowre A)jeirour 91j109ds-9seasIp pue Isned-[[e pue UonedIIuas pooyIoqysou usamiaq Uonenossy 7 319V L



PICHARDO ET AL.

educational attainment and disease risk. These findings
align with a systematic review that found that prostate
cancer primarily affects AA men, and those reporting
lower socioeconomic status and educational attainment.*®
However, in our cohort this pattern was not observed
among EA. One-third of EA cases reported high levels of
income, which translates to greater access to screenings.*
These patterns are important to consider within the con-
text of gentrification as they highlight the exponential im-
pact of low SES in increasing prostate cancer risk among
AA, which may compound with gentrification-related
processes. However, in our study we were underpowered
to examine interactions between race and income within
the context of gentrification.

Our study also examined how gentrification may re-
late to NCCN-defined risk groups and prostate cancer
mortality among AA and EA men. We found that EA
but not AA men may experience significantly reduced
odds of regional or metastatic cancer when residing in
neighborhoods with increasing gentrification. This ob-
servation seem to counter a prior report that found that
census tract-defined upward socioeconomic mobility was
associated with metastatic breast cancer.* Additionally,
previous studies found an association between upward
neighborhood socioeconomic mobility and decreased
cancer mortality.41 In our cohort, gentrification was as-
sociated with all-cause and prostate cancer-specific mor-
tality among AA and low-income men that presented
with localized prostate cancer at the time of diagnosis.
Among EA, gentrification was not associated with lethal
prostate cancer. It is important to note that we did not
further stratify our analysis by residential tenure that
are indicators for cancer outcomes within the context of
gentrification.

Among EA, upward neighborhood mobility in red-
lined/racially segregated communities may translate to
increased access to medical resources aimed at detecting
prostate cancer in its early stages; however, as previously
discussed, this developing resource advantage may not
extend to AA men. Gentrifying neighborhoods are theo-
rized to undergo an increase in health promoting ameni-
ties and services, particularly targeted toward incoming
residents who are often of middle/high socioeconomic
standing and/or White.'>*** Long-standing residents of
gentrifying areas are usually lower income, racial/ethnic
minorities, and/or uninsured or publicly insured, and are
often unable to access new medical resources that cater
to wealthier and privately insured patients.'*** At the
same time gentrifying neighborhoods experience clos-
ings or replacement of safety-net hospitals that primarily
served the AA community, publicly insured, and unin-
sured patient populations.'* Among AA, gentrification
may exacerbate inequities in preventive services access
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(e.g., Prostate-Specific Antigen tests), and increase risk
for cancer progression and mortality among patients with
localized prostate cancer and those with mild prostate
cancer-related symptomology.*>*® Lastly, medical mis-
trust, medical discrimination, adverse physician—patient
communication, and health insurance access, and stigma,
rooted in historical racism among AA communities, may
play a large role in the under-use of medical resources in-
troduced by gentrification.*’~*

We previously reported that neighborhood deprivation
may increase peripheral inflammation, chemotaxis, and
suppression of tumor immunity.” Therefore, we exam-
ined if gentrification may also associate with the activity
of these three-serum proteome-defined pathways but did
not find robust associations. As suggested by prior work,
gentrification-related neighborhood improvements may
have small effects in the context of cancer.’® A longer la-
tency period®® or the examinations residential displace-
ment from gentrifying neighborhoods, among long-term
residents, may be needed to observe effects related to
serum proteome-defined pathways and mortality. It is
plausible that prior cumulative exposure to neighborhood
deprivation may muddle the effects of improvements re-
lated to gentrification or be a stronger predictor of periph-
eral inflammation, chemotaxis, and suppression of tumor
immunity, and all-cause and prostate-related mortality.
Lastly, other oncology-related markers or neighborhood
dimensions of neighborhood environments may be of
more relevance.

Our study provided first evidence for a link between
gentrification and prostate cancer and has strength. It
is a large and diverse case control study with long term
follow-up for all-cause and disease-specific deaths and
measurement of immune-oncology markers. Geocoded
addresses at baseline allowed us to construct a previ-
ously used measure of neighborhood gentrification.
Despite the unique strengths, there are also limitations.
First, collection of cases, controls, immune-oncology
proteins, and associated pathways occurred from 2005
to 2015, while the gentrification index was created for
the years 1990 to 2006-2010, which may lead to un-
certainty in results due to differences in time frame of
exposure and outcome. Additionally, we only collected
residential addresses at the time of recruitment, thus we
were not able to capture the effects of the duration of
exposure across the life course, account for residential
tenure or examine longitudinal associations due to the
cross-sectional nature of the study. The lack of histori-
cal addresses and residential mobility after the baseline
visit may have led to misclassification of neighborhood
gentrification over time. We were limited in capturing
the full gentrification process—when neighborhoods
started to experience any gentrification-related process,
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whether gentrification has continued or reached a sta-
ble state, and the magnitude of these processes. Also, we
were unable to capture the effects of displacement, an
important mechanism in the association between gen-
trification and health.!” As the gentrification literature
is relatively new and growing, standardized approaches
to measuring and capturing multiple dimensions of
neighborhood change over time will be crucial to truly
understand the gentrification process and its role on
biological processes and health outcomes. The present
study provides initial insights to the potential role of
gentrification on cancer and hopes to stimulate further
inquiries in this area.

5 | CONCLUSION

Our study suggests that neighborhood gentrification is
associated with prostate cancer risk and prostate cancer
survival in a diverse population of men from the greater
Baltimore area in Maryland, albeit associations were het-
erogenous within subgroups. The role of gentrification on
serum proteome-defined chemotaxis, inflammation, and
tumor immunity suppression remains unclear, based on
our findings. The data suggest that changing neighbor-
hood socioeconomic environments may be linked to can-
cer risks and outcomes through complex mechanisms,
that vary for AA and EA men.
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