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Abstract

Background: The overall survival rate of prostate cancer (PCa) has improved over
the past decades. However, huge socioeconomic and racial disparities in overall and
prostate cancer-specific mortality exist. The neighborhood-level factors including
socioeconomic disadvantage and lack of access to care may contribute to disparities
in cancer mortality. This study examines the impact of neighborhood deprivation on
mortality among PCa survivors.

Methods: North Carolina-Louisiana Prostate Cancer Project (PCaP) data were used.
A total of 2113 men, 1046 AA and 1067 EA, with PCa were included in the analysis.
Neighborhood deprivation was measured by the Area Deprivation Index (ADI) at the
census block group level using data from the US Census Bureau. Quintiles of ADI
were created. Cox proportional hazards and competing risk models with mixed

effects were performed to estimate the effect of neighborhood deprivation on
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all-cause and PCa-specific mortality adjusted for age, race, study site, insurance
status, and comorbidities.

Results: Participants living in the most deprived neighborhoods had an increased risk
for all-cause mortality (quintiles 4 +5: adjusted hazard ratio [aHR]=1.51, 95%
confidence interval [Cl]=1.16-1.96) compared to those in the least deprived
(quintile 1) neighborhoods. The risk of prostate cancer-specific mortality was also
higher among those living in the deprived neighborhoods (quintiles 4 +5: aHR =
1.90, 95% Cl = 1.10-3.50) than those in the least deprived neighborhood.
Conclusions: The findings suggest neighborhood-level resources or health inter-
ventions are essential to improve survival among men with PCa. Additional research

should focus on the mechanisms of how the neighborhood environment affects

mortality.

KEYWORDS

1 | INTRODUCTION

Among men in the United States, prostate cancer (PCa) is the second
leading cause of cancer-related death. Individuals living in deprived
neighborhoods are more likely to be diagnosed with aggressive forms
of PCa and have poorer survival than those living in the least de-
prived neighborhoods.” * The primary reasons for higher risk of and
poor survival among men living in the deprived neighborhood may
include lack of access to health care and utilization, neighborhood
resources, social capital, and a poor built environment. In addition,
deprived neighborhoods often have fewer medical facilities, lower
quality education, poorer patient-provider relationships that may
lead to less screening for PCa, increasing the risk of fatal cancer.””’
Many biological and behavioral risk factors have been studied in re-
lation to PCa mortality.2 ?° However, conflicting results on the as-
sociation between PCa mortality and family history of PCa,
socioeconomic status, smoking, obesity, and low social support have
been reported.'©1°16:18:20-2¢ pyrthermore, recent literature suggests
that disparities in PCa mortality are associated with factors that
present at both individual and societal levels.*>* In addition, systemic
racial discrimination, inequality in education, income, and access to
health care may contribute to the disparate cancer outcomes in the
United States.?”?® Disparities in PCa mortality may be explained
through a complex interplay of patient factors, provider factors, and
societal factors, including the built environment, access to health
care, and its utilization.?”

An individual's health and well-being are strongly influenced by the
neighborhood in which they live. In addition to individual characteristics,
neighborhood-level factors that exist beyond the individual level influ-
ence many health outcomes, including cancer incidence and mortality.
Socioeconomic, physical, and social characteristics of a neighborhood
increase the risk of mortality.>* Deprived neighborhoods are char-
acterized not only by higher socioeconomic disadvantage, poor physical

ADI, mortality, neighborhood deprivation, North Carolina-Louisiana Prostate Cancer Project

environment, and lack of access to health care, but also by higher levels
of environmental pollutants, less walkability, less access to healthy food,
and less greenery, all of which may increase the likelihood of cancer-
related mortality.*°* People living in the same neighborhood may share
the same neighborhood socioeconomic environment or resources, life-
styles, social support, and access to health care resources. Therefore, it
is likely that they experience similar health outcomes including increased
cancer mortality rates. For instance, African Americans (AAs) are more
likely to live in poorer neighborhoods and have less access to
neighborhood-level resources, which ultimately can lead to a greater risk
of PCa-specific mortality compared to European Americans (EAs), who
may live in neighborhoods with greater resources.*?

More recently, studies that examined the effect of neighborhood
deprivation on survival have reported an increased risk of mortality
among cancer patients after adjusting for individual-level demographics
and socioeconomic factors.>**>** Similarly, neighborhood character-
istics such as racial distribution, and socioeconomic status are associated
with availability and quality of health care resources.>> Compared to
least deprived neighborhoods, deprived neighborhoods often lack
quality health care resources. Since AAs are more likely to live in de-
prived neighborhoods, the quality of health care obtained by AA men
may differ from that received by EA men, which may have contributed
to greater disparities in PCa mortality.**~*¢ Furthermore, neighborhood
social capital refers to the features of social structures including inter-
personal trust and norms of reciprocity,’” influences the availability,
utilization of health care services, and attitude toward providers.40

There is a growing body of literature exhibiting the role of
neighborhood effects on cancer mortality. Studies have shown the
adverse effects of neighborhood disadvantage on poor cancer out-
comes, however, relatively few studies have examined the associa-
tion between neighborhood deprivation and PCa-specific mortality.
The majority of studies examining neighborhood effects have also
been limited to

relatively few measures of neighborhood
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socioeconomic disadvantage such as median household income,
percentage below, and unemployment rate that may not truly re-
present the neighborhood socioeconomic disadvantage. Previous
studies have also used census tracts as proxies for neighborhood.
However, block groups, statistical subdivisions of a census tract, are
the smallest geographic areas that accurately represent neighbor-
hood than those by census tracts or counties. This study aimed to
examine the effect of neighborhood deprivation on all-cause and

PCa-specific mortality among men diagnosed with PCa.

2 | METHODS

2.1 | Study design and population

Data from the North Carolina-Louisiana Prostate Cancer Project (PCaP)
were used in this study.*’ PCaP is a population-based study in-
vestigating social, individual, and tumor-level causes of racial differences
in PCa. North Carolina and Louisiana men who were diagnosed with
PCa between July 1, 2004, and August 31, 2009, and who met the
following criteria: (1) 40-79 years old at the time of diagnosis; (2) able to
complete the study interview in English; (3) not institutionalized; (4) not
cognitively impaired; and (5) not under the influence of alcohol, severely
medicated, or psychotic at the time of the interview were invited to
participate. Eligible men must have self-identified as AA or EA. A total of
2258 men (1227 from Louisiana and 1031 from North Carolina) were
enrolled in the PCaP study. Additional information about the study
design and participants can be found in a prior publication.**

2.2 | All-cause and PCa-specific mortality

The outcomes of interest were all-cause and PCa-specific mortality.
The date and cause of death of PCaP participants were ascertained
every year (2004-2020) by linkage with the Louisiana Tumor Registry
(SEER) for Louisiana patients and the North Carolina Vital Records for
North Carolina patients. Death due to PCa during the follow-up
period (2004-2020) was defined as an event for PCa-specific mor-
tality. Death from any cause was defined as an event for all-cause
mortality in survival analysis. Those who were still alive on March 31,
2020, or lost to follow-up were censored in the analysis. Survival time
was calculated from the date of diagnosis to whichever event oc-
curred first: (1) date of death; (2) date of last contact; or (3) date at
the end of the follow-up period (March 31, 2020).

2.3 | Neighborhood deprivation

Neighborhood deprivation was the primary exposure of interest.
Neighborhood deprivation is measured using the Area Deprivation In-
dex (ADI) calculated at the census block group level, the smallest geo-
graphical unit for which US Census Bureau publishes the data. The US
Census 2000 was chosen to calculate the ADI because PCaP study
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participant enrollment began in 2004 and neighborhood deprivation
before diagnosis was believed to be an etiologic relevant time frame.
ADI is a robust and validated composite index of neighborhood socio-
economic measurement that takes into consideration of 17 US census
indicators of income and poverty, education, housing, and employ-
ment.*>** A higher ADI score represents a higher level of neighborhood
deprivation. The raw ADI scores were calculated and grouped into
quintiles such that the most deprived neighborhoods were grouped as
quintiles 4 and 5, and the least deprived neighborhoods were grouped
as quintile 1. Because a threshold effect of neighborhood deprivation on
all-cause and PCa-specific mortality was present and the risks of all-
cause and PCa-specific mortality were similar in quintiles 4 and 5, these
two quintiles were combined. Detailed methods on the calculation of

42745 and are available in Table S1.

ADI have been reported elsewhere
The data set with ADI scores was then merged with the participant's
individual-level data using the Federal Information Processing Standard
(FIPS) code. Participants' postal addresses were geocoded at the US
Census block group level using Texas A&M web-based geocoding

services.*

24 | Covariates

Participant characteristics at the time of enrollment (2004-2009)
were obtained from the PCaP baseline survey.** Trained PCaP nurses
collected patients' demographic, health behavior, and clinical history.
Diagnostic and treatment-related information was obtained by
medical record abstraction.

Age at diagnosis, race, education, insurance status, income,
comorbidities, tumor stage, Gleason sum score, and PCa treatment was
considered as covariates. Age at diagnosis was categorized as: (1) <50
years; (2) 51-60 years; (3) 61-70 years; and (4) more than 70 years.
Education level was dichotomized as more than high school degree
versus high school degree or less. Income was classified into five ca-
tegories: (1) <$10,000; (2) $10,001-$40,000; (3) $40,001-$60,000;
(4) $60,001-$80,000; and (5) more than $80,000 per year. Comorbidity
was assessed using the Charlson Comorbidity Index (CCl), categorized
into none (CCl=0), mild (CCl < 2), moderate (CCl=2-4), and severe
(CCI > 4) morbidity. PCa treatment was dichotomized as received versus
not received. Participants who received prostatectomy, radiation ther-
apy, external beam radiation therapy, or brachytherapy were classified
as received.

A total of 145 participants did not have a complete home address
at diagnosis and were excluded from this study since their addresses
could not be geocoded for ADI assignment. The final analytical data

set included 2113 participants.

2.5 | Statistical analysis

Descriptive statistics were computed including frequencies and
proportions for categorical variables and mean (SD) or median (IQR)
for continuous variables. Stage stratified Cox proportional hazards
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models with mixed effects were performed to estimate the effect of
neighborhood deprivation on all-cause and PCa-specific mortality.
Because the traditional Cox proportional hazards model does not
account for within block group homogeneity, extended Cox models
were used to incorporate random effect terms.”” The distribution of
the random effect was modeled as a gamma distribution. The cause-
specific model of competing risks was used to estimate the hazard of
PCa-specific mortality.*®~°°

The multivariable models were adjusted for participants' baseline
characteristics including age at diagnosis, race, study site, insurance
status, and CCI. Nelson-Aalen cumulative hazard function graph was
plotted for all-cause and PCa-specific mortality by ADI quintiles.
Confounding variables were selected based on literature review and
Directed Acyclic Graphs (DAGs). Stage stratified (I/1l vs. llI/IV stage)
models were used to allow the baseline hazards to vary by stage;
however, stage effect cannot be estimated. All statistical analyses
were conducted using SAS version 9.4 (SAS Institute Inc.) at statis-

tical significance level of 0.05.

3 | RESULTS

3.1 | Distribution of participants' baseline
characteristics

Out of the 2113 participants, 701 (33%) died during the study period,
of whom 144 died of PCa (Table 1). The median (IQR) ADI score for
all participants was 101.69 (23.54) and the ADI ranged from -111.90
to 136.10. Participants who died during the follow-up period, due to
all-cause mortality or PCa-specific mortality, had a higher median of
neighborhood deprivation at baseline than overall participants. Those
who died of PCa or any other cause had almost the same median ADI
score. When participants' neighborhoods were grouped by quintile,
the highest proportion of mortality was observed among those
grouped in quintile 4 for both all-cause and PCa-specific deaths
(Table 1).

Table 2 shows the median (IQR) ADI scores for overall partici-
pants, all-cause, and PCa-specific mortality by race. The median (IQR)
ADI scores were substantially different between AAs and EAs in all
groups. The overall median (IQR) ADI for all participants was higher
among AA (107.00 [16.21]) compared to EA (93.92 [28.30]). Similar
differences in median ADI among AA and EA were observed in both
all-cause and PCa deaths. Among those who died from all causes,
AAs had a higher median ADI (109.00 [12.34]) compared to EAs
(97.48 [24.66])). Likewise, among those who died of PCa, AAs had a
higher median ADI (108.54 [12.70]) than those EAs (95.41 [23.40]).

3.2 | All-cause mortality and neighborhood
deprivation

Figure 1 shows Nelson-Aalen estimates of the cumulative hazard of
all-cause mortality among participants by ADI quintiles. Figure 1

indicates that patients living in the deprived neighborhoods had an
increased risk of all-cause mortality compared to those living in the
least deprived neighborhoods (log-rank test, p < 0.001).

Table 3 shows hazard ratios (HRs) and corresponding 95% con-
fidence interval of all-cause mortality. The crude model assessing the
relationship between all-cause mortality and neighborhood depriva-
tion without adjusting for confounding factors suggested a 86% in-
creased risk of all-cause mortality among participants living in the
most deprived neighborhood (quintiles 4 + 5) compared to those liv-
ing in the least deprived neighborhood (quintile 1; HR = 1.86, 95%
Cl=1.49-2.33). In the model adjusted only for age (Table 3, Model 1),
the risk of all-cause mortality among those living in the most deprived
neighborhoods did not change substantially from the crude model
(HR=1.84, 95% Cl=1.47-2.30). The association between neigh-
borhood deprivation and all-cause mortality remained statistically
significant after adjusting for age, race, study site, and insurance
status (Table 3, Model 2), those living in the most deprived neigh-
borhood had a 65% increased risk of all-cause mortality than those
living in the least deprived neighborhood (HR=1.65 95%
Cl=1.30-2.12). The association between neighborhood deprivation
and all-cause mortality was further attenuated with the addition of
CCl into Model 2 (Table 3, Model 3). Compared to those residing in
the least deprived neighborhoods, the risk of all-cause mortality was
51% higher among those in the most deprived neighborhood
(adjusted hazard ratio [aHR] =1.51, 95% Cl=1.16-1.96; Table 3,
Model 3).

3.3 | PCa-specific mortality and neighborhood
deprivation

Figure 2 shows Nelson-Aalen estimates of the cumulative hazard of
PCa-specific mortality among participants by ADI quintiles. Figure 2
indicates that patients living in deprived neighborhoods had an in-
creased risk of PCa-specific mortality compared to those living in
least deprived neighborhoods (log-rank test, p = 0.04).

Table 4 shows hazard ratios (HRs) and corresponding 95% con-
fidence interval of PCa-specific mortality. In the crude model, more
than twice the risk of PCa-specific mortality was observed among
individuals living in the deprived neighborhoods compared to those
living in the least deprived neighborhoods (quintile 1). According to
the crude model, residents of the most deprived neighborhoods had a
130% increased risk of PCa-mortality compared to residents of the
least deprived neighborhood (HR =2.30, 95% Cl=1.33-3.99). The
hazard ratio of PCa-specific mortality adjusted for age (Table 4,
Model 1) remained almost the same as the crude model (quintiles
4+5: aHR=2.27, 95% Cl =1.31-3.92; Table 4, Model 1). With ad-
ditional adjustment for race, study site, and insurance status in model
2, the association between neighborhood deprivation and PCa-
specific mortality was slightly attenuated (Table 4, Model 2; quintiles
4+5: aHR=1.97, 95% Cl=1.07-3.62; Table 4, Model 2). Model 3
adds CCl into Model 2 showed that the participants in the most
deprived neighborhood had a 90% increased risk of PCa-specific
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TABLE 1 Baseline characteristics of participants by all-cause and PCa-specific mortality

Characteristics

ADI quintiles

Quintile 1

(ADI range = -111.90 to 81.80)

Quintile 2
(ADI range = 81.81-96.85)
Quintile 3
(ADI range = 96.86-104.99)
Quintile 4
(ADI range = 105.01-111.71)
Quintile 5
(ADI range = 111.72-136.10)
ADI, median (IQR)
Age at diagnosis (year)
<50
51-60
61-70
More than 70
Age, mean (SD)
Site
Louisiana
North Carolina
Race
African American
European American
Education
High school or less
More than high school
Income
<$10,000
$10,001-$40,000
$40,001-$60,000
$60,001-$80,000
$80,000+
Insurance status
No
Yes
ccl
None

Mild

All participants
(N=2113)
n (%)

422 (20)

423 (20)

423 (20)

423 (20)

422 (20)

101.7 (23.54)

120 (5.68)

691 (32.70)

884 (41.84)

418 (19.78)

63 (8)

1141 (54)
972 (46)

1046 (49.5)
1067 (50.5)

956 (45.24)
1157 (54.76)

180 (9.4)

731 (38.19)
332 (17.35)
224 (11.70)
447 (23.35)

206 (9.82)
1892 (90.18)

1058 (50.29)
514 (24.43)

All-cause
mortality (N =701)
n (%)

107 (15.26)

124 (17.69)

135 (19.26)

173 (24.68)

162 (23.11)

104.30 (20.08)

15 (2.14)
134 (19.12)
306 (43.65)
246 (35.09)
678

387 (55.21)
314 (44.79)

364 (51.93)
337 (48.07)

402 (57.35)
299 (42.65)

101 (16.03)
307 (48.73)
94 (14.92)
48 (7.62)
80 (12.70)

85 (12.23)
610 (87.77)

248 (35.68)
171 (24.60)

The Prostate_\\/| LEY—m

PCa-specific
mortality (N = 144)
n (%)

18 (12.50)

30 (20.83)

27 (18.75)

39 (27.08)

30 (20.83)

104.23 (20.40)

6 (4.17)
42 (29.17)
54 (37.50)
42 (29.17)
65+8

65 (45.14)
79 (54.86)

86 (59.72)
58 (40.28)

83 (57.64)
61 (42.36)

30 (23.08)
60 (46.15)
18 (13.85)
10 (7.69)
12 (9.23)

29 (20.42)
113 (79.58)

61 (42.36)
41 (28.47)

(Continues)
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TABLE 1 (Continued)

Characteristics

Moderate
Severe
CCl, mean (SD)
PCa treatment
Received
Not received
Clinical stage at diagnosis
171
/v
Gleason sum score
<8
>8

K. C. ET AL.
All participants All-cause PCa-specific
(N=2113) mortality (N =701) mortality (N = 144)
n (%) n (%) n (%)
464 (22.05) 231 (33.24) 35 (24.31)
68 (3.23) 45 (6.47) 7 (4.86)
1.01 (1.45) 1.52 (1.74) 1.27 (1.70)
1399 (66.21) 411 (58.63) 87 (60.42)
714 (33.79) 290 (41.37) 57 (39.58)
2023 (98.30) 653 (96.31) 120 (89.55)
35 (1.70) 25 (3.69) 14 (10.45)
1859 (88.31) 559 (80.00) 120 (55.24)
246 (11.69) 140 (20.00) 14 (44.76)

Note: Missing values: Income = 199; Insurance status = 15; CCl = 9; Clinical stage = 55; Gleason sum score = 8.

Abbreviations: ADI, Area Deprivation Index; CCl, Charlson Comorbidity Index; PCa, prostate cancer.

Median (IQR) ADI score among African American and European American men diagnosed with PCa

TABLE 2
Race ADI: Median (IQR)
N (%)
African American 1046 (49.5)
European American 1067 (50.5)

p

All participants
(N=2113)

107.00 (16.21)
93.92 (28.30)
<0.001"

Abbreviations: ADI, Area Deprivation Index; Pca, prostate cancer.

All-cause mortality
(N=701)

109.00 (12.34)
97.48 (24.66)

<0.001"

PCa-specific mortality
(N = 144)

108.54 (12.70)
95.41 (23.40)
<0.001"

*p value indicates the statistically significant difference in median ADI score between African American and European American.

0.60 0.80
1 1

Cumulative hazard
0.40
1

FIGURE 1 Cumulative hazard of all-cause
mortality among participants according to ADI
quintiles. ADI, Area Deprivation Index [Color

o
N 4
o
8. | p<0.001
S T T T T
0 50 100 200
Follow-up (months)
ADI quintile = 1 ADI quintile = 2
ADI quintile =3 ADI quintile = 4
ADI quintile =5

figure can be viewed at wileyonlinelibrary.com]
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TABLE 3 Crude and adjusted models estimating the effect of neighborhood deprivation on all-cause mortality
Neighborhood deprivation Crude Model Model 1 Model 2 Model 3
HR aHR aHR aHR
(95% ClI) (95% CI) (95% Cl) (95% ClI)
ADI quintiles
Quintile 1 (least deprived) Reference Reference Reference Reference
Quintile 2 1.22 1.27 1.22 1.18
(0.93-1.60) (0.98-1.66) (0.93-1.60) (0.88-1.57)
Quintile 3 1.38 1.50 1.43 1.36
(1.06-1.80)* (1.15-1.94) (1.09-1.88)" (1.02-1.81)
Quintiles 4 + 5 (most deprived) 1.86 1.84 1.65 1.51
(1.49-2.33)" (1.47-2.30)" (1.30-2.12)* (1.16-1.96)"

Note: Model 1: Adjusted for age. Model 2: Adjusted for age, race, study site, and insurance status. Model 3: Adjusted for age, race, study site, insurance

status, and CCI.

Abbreviations: ADI, Area Deprivation Index; Cl, confidence interval; aHR, adjusted hazard ratio; HR, hazard ratio.

*Significant association with all-cause mortality at Type | error = 0.05.

FIGURE 2 Cumulative hazard of PCa-specific Q4
mortality among participants according to ADI o
quintiles. ADI, Area Deprivation Index;
PCa, prostate cancer [Color figure can be viewed ©
at wileyonlinelibrary.com] 6 o]
N
g
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o 8]
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mortality compared to those in quintile 1 (aHR=1.90, 95%
Cl=1.10-3.50; Table 4, Model 3).

4 | DISCUSSION

Living in a deprived neighborhood was associated with an increased
risk of both all-cause and PCa-specific mortality. The greatest risk of
all-cause and PCa-specific mortality was observed among partici-
pants living in the deprived neighborhoods (quintiles 4 +5) and as-
sociations remained even after adjustment for age, race, study site,
insurance status, and CCl.

Mechanisms of neighborhood effects on adverse health out-
comes, including cancer mortality, are complex.”>>® Some have
suggested that neighborhood characteristics such as lack of access to

T T
50 100 150 200

Follow-up (months)
— ADI quintle=1 —— ADI quintile =2
— ADI quintile=3 —— ADI quintile = 4
— ADI quintile =5

health care, income inequality, overcrowding, lack of access to
healthy food, and poor physical environment may explain the in-
creased mortality risk. People in deprived neighborhoods are also
more likely to be stressed and socially isolated, which may affect their
survival.”*">¢ The impact of living in deprived neighborhoods among
cancer survivors may be even greater than among those without
cancer, which may also increase the risk of death. For example, men
diagnosed with PCa and living in deprived neighborhoods, regardless
of individual household income, are less likely to receive definitive
treatment.””*® Such contextual factors play a significant role in
health-seeking behavior, which is linked to survival outcomes.

The results of this study are consistent with other studies of
neighborhood socioeconomic disadvantage and all-cause and cancer-
specific mortality.””*® Only a few studies examined neighborhood
effects on PCa-specific and all-cause mortality among men diagnosed
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TABLE 4 Crude and adjusted models estimating the effect of neighborhood deprivation on PCa-specific mortality
Neighborhood deprivation Crude Model Model 1 Model 2 Model 3
HR aHR aHR aHR
(95% ClI) (95% CI) (95% Cl) (95% ClI)
ADI quintiles
Quintile 1 (least deprived) Reference Reference Reference Reference
Quintile 2 1.71 1.70 1.60 1.59
(0.92-3.17) (0.92-3.16) (0.84-3.05) (0.83-3.02)
Quintile 3 1.73 1.75 1.63 1.60
(0.93-3.23) (0.94-3.27) (0.85-3.13) (0.83-3.08)
Quintiles 4 + 5 (most deprived) 2.30 2.27 1.97 1.90
(1.33-3.99)* (1.31-3.92) (1.07-3.62)" (1.10-3.50)*

Note: Model 1: Adjusted for age. Model 2: Adjusted for age, race, study site, and insurance status. Model 3: Adjusted for age, race, study site, insurance

status, and CCI.

Abbreviations: ADI, Area Deprivation Index; Cl, confidence interval; aHR, adjusted hazard ratio; HR, hazard ratio; PCa, prostate cancer.

*Significant association with PCa-specific mortality at Type | error = 0.05.

with PCa. Li et al.* assessed the impact of neighborhood deprivation
and PCa mortality and reported a 25% increased risk of all-cause
mortality and about 20% increased risk of PCa-specific mortality
among residents of deprived neighborhoods. Compared to the find-
ings of this study, the effect of neighborhood deprivation reported by
Li et al.* in Sweden is relatively smaller. The difference in findings is
likely due to methodological differences in defining neighborhood
deprivation and study population. Unlike a composite and validated
measure consisting of 17 neighborhood-level used in this study,
Li et al.* used only four neighborhood measures of neighborhood-
level deprivation including educational status, income, unemploy-
ment rate, and percent population on social welfare assis-
tance. Furthermore, access to universal health coverage for Swedish
population might have contributed to the differences in the findings.
The current study examines the impact of individual and neighbor-
hood factors on PCa survival among men residing in the Southern
United States.®*

Neighborhood environment has been recognized as an important
risk factor for many health outcomes. However, a number of weak-
nesses exist throughout the prior literature. Neighborhood measures
used by previous studies are inconsistent. While some studies have used
only income, education, and employment measures, a few studies have
used a broader range of neighborhood characteristics such as income,
education, employment, house values, rent values, and poverty.
Definitions of neighborhoods are also inconsistent. Most neighborhood
studies are conducted at the census tract level which is a much bigger
geographical approximation of neighborhood than block group. Census
tract may not be an appropriate proxy for neighborhood which may also
impact the study's validity. Therefore, this study uses a validated mea-
sure of neighborhood socioeconomic disadvantage that includes a wide
range of neighborhood indicators and conducted at block group.

There are important limitations in this study. First, participants
without complete home address data at the time of diagnosis were

excluded from this study. These participants were diagnosed with
higher stage cancer at baseline than those included in the study
which may have introduced selection bias in the study. However, the
number of excluded participants was relatively low, therefore, it is
not likely to substantially bias the results. Second, direct measures of
healthcare access, patient-provider relationship, health care facilities
in the neighborhoods, service utilization, and access to healthy food
were not measured in this study. Another limitation of this study is
that the stage stratified HR was not calculated because of small
sample size in stage categories Il and IV. Finally, the study only in-
cluded men who identified themselves as AA or EA from North
Carolina and Louisiana. Therefore, the findings may not be general-
izable to other races in other geographic areas.

This study has several strengths. First, the study uses the data
from one of the largest population-based studies of newly diagnosed
prostate cancer in AA and EA men ever conducted, with roughly
equal numbers of AA and EA participants. Second, the study uses a
validated measure of neighborhood socioeconomic disadvantage that
captures 17 US census indicators that are highly relevant social de-
terminants of health. Third, census block group, considered more
appropriate than larger aggregations, is used as a proxy for neigh-
borhood. Finally, this study is one of the first multi-level long-term
follow-up studies that examine the association between neighbor-

hood deprivation and all-cause and PCa-specific mortality.

5 | CONCLUSION

In summary, neighborhood deprivation is associated with an in-
creased risk of all-cause and PCa-specific mortality among a ra-
cially diverse population even after adjustment for potential
confounders such as insurance status and comorbidities. These

findings highlight the importance of social determinants of health
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such as neighborhood factors in affecting mortality in men after a

PCa diagnosis.
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