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Purpose: The aims of this investigation were to evaluate racial disparities in prostate cancer among men living in a relatively affluent
community with access to high quality healthcare.

Patients and Methods: This retrospective study included 1363 cases with prostate cancer entered into the Stony Brook Cancer
Center registry between 2010 and 2020. Demographic and other factors, including the Distressed Community Index (DCI) which
provides an indicator of socioeconomic status by zip code, were analyzed as predictors of later stage disease using logistic regression.
Results: Approximately 60% of cases resided in a “prosperous” zip code (DCI<20) with median (range) DCI of 16.3 (1.1, 61.8).
Black men were diagnosed with later stage disease at a higher rate (p=0.03) and were more likely to be diagnosed at a younger age
(p<0.01) compared to White men. However, the distribution of cancer stage stratified by DCI and race did not differ among groups.
Black men were 3 times more likely to have Medicaid and a history of diabetes, as well as 33% more likely to have hypertension than
White men. Black race (OR=2.08, (1.26, 3.42)), older age (OR=2.56 (1.67, 3.90)) and current smoking (OR=1.61 (1.07, 2.42)) were
significant contributors of later stage cancer.

Conclusion: Black men residing in a relatively affluent suburb were diagnosed at younger ages, later stages, and were more likely to
have additional comorbidities compared to White men. This study highlights the complexity of the environmental, societal, and
biological contributors to racial disparities that warrants further investigation into the underlying causes for the excess burden on Black
men.
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Introduction

Prostate cancer has the most pronounced racial disparities of all cancer types. Annual prostate cancer incidence in the US
is 75% higher in Black men compared to White men (172.6 per 100,000 vs 99.9 per 100,000, respectively) and death
rates are more than 2 times greater in the former group (37.9 per 100,000 vs 17.8 per 100,000, respectively)." While
socioeconomic status (SES) and access to quality healthcare have been implicated as key contributors to the increased
prostate cancer burden on Black men, these factors do not fully explain the noted disparities. According to the US census,
Hispanic men were 1.7 times more likely than Black men and 3.2 times more likely than White males to be uninsured,”
yet despite these notable differences in access to care, prostate cancer incidence and mortality among Hispanic men is
less than half the rates of Black men (incidence: 85.3 per 100,000; mortality: 15.6 per 100,000)."

Prostate cancer health disparities are likely the result of a complex multifactorial array of environmental factors,
social determinants, and biological contributors. Although some studies have reported differences in rates of mortality
associated with varying levels of SES,>* several investigations including men enrolled in the Veterans Affairs (VA)
equal-access medical system found similar survival rates among Black and White veterans with prostate cancer who
received their care within this infrastructure.” ® The VA system represents a unique construct of healthcare delivery in the

US and may not be representative of prostate cancer related outcomes in the general population. The purpose of this
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investigation was to provide data that will assist in evaluating racial disparities in prostate cancer among men who live in
a relatively affluent community in the Northeast with access to high quality medical care.

Material and Methods

Stony Brook University Hospital (SBUH) is located in Suffolk County, New York. This Northeastern suburb located on
Long Island includes approximately 1.5 million residents of which 84% are White, 9% are Black, and 7% are from other
racial/ethnic backgrounds.” More than 90% of adults residing in Suffolk have graduated high school and the median
household income in the county is $101,031.

The affiliated Stony Brook Cancer Center maintains a registry that captures demographic and medical history
information, as well as cancer histology and staging data for all patients diagnosed with any type of cancer at SBUH.
This retrospective study included all prostate cancer cases entered into the registry between 2010 and 2020. The data
abstracted from the repository included age at diagnosis, year of diagnosis, race, marital status, type of insurance
coverage, family history of cancer, tobacco history, history of alcohol consumption, ICD 9 and ICD 10 codes for history
of diabetes and hypertension,'® stage of cancer, and patient zip code at time of diagnosis.

The Distressed Community Index (DCI) is an interactive web-based tool which provides an indicator of socio-
economic status (SES) for regions in the US.'" A composite score based on economic and other factors compiled from
the US census is assigned to each zip code with scores ranging from 0-100 such that higher values represent increased
distress. Communities with DCI values <20 are considered “prosperous” while those >80 are defined as “distressed”.
Each zip code in this study was paired with its corresponding DCI score and was used as a proxy to evaluate the impact
of SES on the outcomes.

Statistical Analyses
Stage at diagnosis was defined using the American Joint Committee on Cancer (AJCC) guidelines.'> The American
Society of Clinical Oncology (ASCO) provides the following staging framework:'* Stage I is defined as a small cancer
that is confined to one area; Stages II and III are larger and have grown into nearby tissue or lymph nodes; Stage IV has
spread to other parts of the body. Given these criteria, “carly” stage was defined as stage 1 cancer in this investigation and
“later” stage was considered stages 2 and above. Chi-squared tests were used to independently evaluate associations
between stage and each potential risk factor, as well as associations between race and each variable. Logistic regression
was used to determine predictors of late stage disease at the time of diagnosis. Factors from the univariate analyses with
p<0.10 were included in the multivariate logistic models which were further adjusted by year of diagnosis. Odds ratios
(ORs) and 95% confidence intervals (CIs) are presented. SPSS version 21 was used to conduct these analyses.

The Stony Brook University Institutional Review Board (IRB) approved this study (IRB #2021-00479) and the
committee waived ascertainment of informed consent since the investigation did not include personal identifiers. The
guidelines in the Declaration of Helsinki were upheld.

Results
This investigation of 1363 men diagnosed with prostate cancer at Stony Brook Cancer Center between 2010 and 2020
included 131 (9.6%) Black and 1134 (84.7%) White men, along with 78 males (5.7%) of other racial/ethnic backgrounds.
Table 1 presents the demographic and medical history characteristics of the cohort, stratified by stage at diagnosis.
Twenty-nine percent (n=395) of the cases were diagnosed at an early stage and these men were significantly more likely
to be younger than those presenting with more advanced disease (p<0.01). Additionally, Black men tended to be
diagnosed with later stage disease compared to those in the other groups (p=0.03).

This study included 124 zip codes. Indicators of SES showed high levels of affluence in this community with
a median (range) DCI of 16.3 (1.1, 61.8) and more than 95% of the cases having some type of medical insurance. DCI
ranged from 2.5 to 61.8 among Black men with a median score of 28.2, while the range for White men was 1.1 to 61.8
with a median of 14.9. Although DCI was not associated with stage at diagnosis, type of insurance coverage was
significantly related to disease stage at presentation (p<<0.01). Among individuals residing in the most affluent commu-
nities (DCI<20), 42.9% of Black men had managed care insurance and 26.2% were covered by Medicare. Among White
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Table | Demographic and Personal History Characteristics of 1363 Prostate Cancer
Cases Diagnosed at Stony Brook Cancer Center Between 2010 and 2020, Stratified by
Stage (Early vs Late)

Characteristic Stage at Diagnosis P-value
Early (n=395) | Late (n=968)
Age (years), % <0.01
<60 304 21.0
60-69 45.8 36.6
70+ 23.8 238
Race, % 0.03
Black 6.3 11.0
White 87.6 83.5
Other 6.1 5.6
Marital Status, % 0.16
Single 12.9 14.0
Married 77.5 73.0
Sep/Div/Wid 9.6 13.0
Insurance, % <0.01
Managed Care 433 28.9
Medicaid 7.8 10.0
Medicare 453 56.1
Self-Pay 3.6 4.9
Distressed Community Index (DCI), % 0.26
<20 59.8 58.0
20-40 32.1 30.9
40+ 8.1 1.1
Family History of Cancer, % 56.5 61.2 0.13
Tobacco History, % 0.01
Current 11.9 14.9
Former 39.7 435
Never 48.4 395
Alcohol History, % 0.06
Current 67.9 60.9
Former 5.3 6.1
Never 26.8 33.1
Diabetes History, % 6.8 9.2 0.16
Hypertension History, % 322 320 0.96

men with DCI<20, 35.3% maintained managed care coverage and 57.4% utilized Medicare. A significant positive
association was also found with a history of tobacco use (p=0.01), while a marginal inverse relationship was noted for
a history of alcohol consumption (p=0.06). Stage at diagnosis was unrelated to marital status, family history of cancer
and history of diabetes and hypertension.

Table 2 presents the distribution of prostate cancer risk factors stratified by race. The findings indicate that Black men
were significantly more likely to be diagnosed at a younger age (<60 years) than White men (38.9% vs 21.7%, p<0.01)
and that approximately 60% of the former group were married compared to more than 75% in the other 2 groups
(p<0.01). While 9.3% of Black men did not have insurance coverage, this proportion was significantly higher than among
White men (p<0.01). Additionally, Black and Other men were 3 times more likely to have Medicaid as their primary
insurance plan. The distribution of DCI was also significantly different among the groups with 61.8% of White men
living in a “prosperous” zip code compared to 33.1% of Black men (p<0.01). There was no difference in tobacco history
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Table 2 Demographic and Personal History Characteristics of 1363 Prostate Cancer Cases Diagnosed at
Stony Brook Cancer Center Between 2010 and 2020, Stratified by Race

Characteristic Race
Black (n=131) | White (n=1154) | Other (n=78) | P-value
Age (years), % <0.01
<60 38.9 21.7 28.2
60-69 39.7 394 35.9
70+ 21.4 389 35.9
Marital Status, % <0.01
Single 29.5 12.1 11.4
Married 59.7 75.5 8l.4
Sep/Div/iWid 10.9 12.4 7.1
Insurance, % <0.01
Managed Care 372 333 22.1
Medicaid 233 6.8 247
Medicare 30.2 56.3 429
Self-Pay 9.3 3.6 10.4
Distressed Community Index (DCI), % <0.01
<20 33.1 61.8 52.2
20-40 44.9 29.4 36.2
40+ 22.0 8.8 1.6
Family History of Cancer, % 57.1 61.0 45.3 0.04
Tobacco History, % 0.11
Current 214 13.2 14.9
Former 36.5 449 40.5
Never 42.1 41.9 44.6
Alcohol History, % <0.01
Current 54.0 65.2 432
Former 10.5 5.4 4.1
Never 355 29.3 52.7
Diabetes History, % 21.4 72 6.4 <0.01
Hypertension History, % 42.0 31.6 21.8 0.0l

between the groups, however White men were significantly more likely than other groups to consume alcohol (p<0.01).
With respect to comorbidities, Black men were 3 times more likely than the other 2 groups to have a history of diabetes
(p<0.01) and almost twice as likely as non-Whites to have hypertension (p=0.01).

Although an association was noted between race and DCI, the distribution of early vs late stage cancer stratified by
these 2 other variables did not yield any significant findings (Table 3). Table 4 presents the full logistic regression models
for prostate cancer severity (early vs late stage) by factors found to be significant in the univariate analyses. The findings
indicate that older age (70+ years; (OR=2.56 (1.67, 3.90))), Black race (OR=2.08, (1.26, 3.42)) and a history of smoking
(current smokers: OR=1.61 (1.07, 2.42); former smokers: OR=1.35 (1.02, 1.77)) were significant risk factors for late
stage of diagnosis. While type of insurance coverage did not predict the outcome, alcohol consumption (at the time of
diagnosis) was found to be a protective factor (OR=0.74 (0.55, 0.98)).

Discussion

Although prostate cancer incidence and mortality rates have declined nationally over the past 2 decades, mainly due to
earlier detection and advances in treatment, significant racial disparities persist.! In the present study, findings from the
multivariable logistic regression models, based on more than 1300 men residing in a relatively affluent suburb in the
Northeast, indicate that although insurance coverage was not a significant predictor of disease severity in this study,
Black men were 2 times more likely than White men to be diagnosed at later stage of disease and were 1.8 times more
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Table 3 Distribution of Early vs Late Stage Prostate Cancer Stratified by Race
and Distressed Community Index (DCI)

Race DCI Stage at Diagnosis P-value
Early (n=395) (%) | Late (n=968) (%)

Black <20 36.0 324 0.16
2040 56.0 42.2
>40 8.0 25.5

White <20 623 61.6 0.44
2040 303 29.0
>40 74 9.4

Other <20 47.6 54.2 0.55
2040 333 375
>40 19.0 83

Table 4 Logistic Regression Models for Prostate Cancer
Severity (Early vs Late Stage) at Diagnosis

Characteristic OR (95% Confidence Interval)

Age at Diagnosis

<60 years Reference

6069 years 1.13 (0.91, 1.57)

70+ years 2.56 (1.67, 3.90)*
Race

White Reference

Black 2.08 (1.26, 3.42)*

Other 0.81 (0.47, 1.39)
Insurance

Managed Care Reference

Medicaid 1.51 (0.93, 2.44)

Medicare 1.16 (0.84, 1.62)

Self-pay 1.76 (0.90, 3.43)
Smoking Status

Never Reference

Current 1.61 (1.07, 2.42)*

Former 1.35 (1.02, 1.77)*
Alcohol Consumption

Never Reference

Current 0.74 (0.55, 0.98)*

Former 0.74 (0.41, 1.34)

Note: *p<0.05.

likely to be diagnosed before the age of 60 years. The inverse was true for White men who were 1.8 times more likely to
be diagnosed after the age of 70 years. These findings suggest that economic determinants may only be partially
responsible for the racial inequities associated with prostate cancer.

The increased burden of prostate cancer among Black men compared to other groups is likely the result of a complex
multifactorial interplay of social determinants, economic and lifestyle factors, environmental exposures and genetic
contributors.'* '® Several retrospective studies utilizing the Veterans Affairs (VA) database evaluated whether a medical
system which provides equal access to care would result in reduced racial disparities for prostate cancer.”® In one such
investigation which included more than 60,000 veterans diagnosed with the disease, survival rates in Black men were
found to be similar to those in White men.” Likewise, in a large multi-cohort study of more than 300,000 prostate cancer
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cases (which also included a subset of data from the VA), Black men and White men who received equal access to care
and standardized treatment protocols were found to have similar rates of prostate cancer-specific mortality.17

While the VA investigations support equities in survival with equal access to care, other studies have reported
disparities in prostate cancer mortality rates with increases in SES.** Death rates were shown to decrease among White
men with increases in SES, however a similar trend was not found among more affluent Black men.

The present study used the DCI score as a proxy for SES to evaluate the impact of social determinants on prostate
cancer outcomes. The DCI is based on the US Census statistics and utilizes 7 metrics (education (no high school
diploma), poverty rate, unemployment rate, housing vacancy rate, median household income, and changes in numbers of
employees and establishments located in the geographical location) to calculate a composite score to represent the
economic well-being of a particular geographic location.'" An interactive map is available for more than 25,000 zip
codes, thereby capturing 99% of the population in the US.

Findings from this investigation indicated that while the distribution of DCI scores differed among the racial/ethnic
groups (Table 2), these differences did not significantly impact the stage of prostate cancer at diagnosis (Table 3). This
may be due to the relative affluence in the overall community or perhaps the limited sample size of Black and Other men
in the cohort.

Several studies have suggested that prostate cancer screening is lower among Black men compared to other groups,'® 2’
while other reports have indicated that such screening rates are comparable.”! Although economics and access to care have
been implicated as key contributors to the reduced screening rates, these factors alone are not sufficient to explain the reduced
screening rates among men of African descent. In a population-based study among older men, PSA screening rates among
Black males persisted to be significantly lower even after adjustment for poverty level and comorbidities.*

Although prostate cancer screening data were not available for this study, an investigation to assess screening
awareness in a convenience sample of men attending the Emergency Department at Stony Brook University Hospital
during 2014-2015 revealed that among 470 men surveyed, 46% reported having had a digital rectal exam (DRE) and half
indicated having had a prostate exam.>® The study did not report the screening findings stratified by race, however Black
men were found to be equally as likely as White men to have heard of a prostate exam (93% in both groups) and were
less likely to have heard of a DRE (70% vs 77%, respectively). Knowledge about prostate-specific antigen (PSA) testing
was differentially low in both groups (54% among White men; 35% among Black men). While awareness of screening
modalities does not necessarily equate to health seeking behaviors, this study suggests that racial disparities related to
knowledge and prostate cancer screening practices may exist in this community.

A history of tobacco use was implicated as a risk factor for later stage of prostate cancer at diagnosis in the present
investigation, however there were no statistically significant differences in smoking status between Black and White men
in this study. Additionally, about 42% of men in both groups abstained from smoking prior to disease onset. As such,
while a history of tobacco use may be a significant predictor of later stage of disease onset, the data do not support
smoking status as a key explanatory factor for the noted racial disparities related to prostate cancer.

A growing evidence base is emerging to implicate genetic determinants as explanatory factors for the disparate rates
of prostate cancer incidence and mortality between Black and White men. More than 250 single nucleotide polymorph-
isms (SNPs) have been implicated in prostate cancer pathogenesis.”* Differences in (epi)genetic alterations, immune
system function, comorbidities and therapeutic resistance across races suggest an underlying biological mechanism that
may help to partially explain the sub-optimal prostate cancer outcomes in the former group.'® In the largest genome wide
association study of prostate cancer to date, Conti et al reported that among 107,247 cases and 127,006 controls, genetic
risk was more than twice as high in Black men compared to their White counterparts.”* The authors further state that this
finding was not commonly observed with other types of cancer, thus suggesting strong heritability for this disease.
Additionally, DNA repair genes and androgen receptors (AR) have been differentially expressed in Black men with
prostate cancer.' ¢

While race is a social construct and not a biological variable and the present investigation did not directly evaluate
genetic contributions to prostate cancer, the findings from this study may indirectly support a hypothesis of genetic
variations for the noted disparities. Consistent with other studies, Black men in this investigation were diagnosed at
a significantly younger age than White men.?® This earlier age of disease onset may indicate an underlying biological
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mechanism. Additionally, Black men were 3 times more likely to have a history of diabetes and 33% more likely to have
a history of hypertension. While younger age at diagnosis and higher comorbidity rates may have various underlying
genetic predispositions in different groups, we hypothesize that the impact of these factors on prostate cancer carcino-
genesis is likely the result of a combination of both heredity and environment. It remains unclear, however, whether

increased mortality among Black men is a consequence of the late diagnosis or something more systemic.>”**

Limitations

Although this study is among the first in the general (non-VA) population to evaluate prostate cancer racial disparities in
a community with broad access to high quality healthcare, this investigation had several limitations. Most notably was
the limited number of Black men included in the study. Although Black men only comprised about 10% of the study
cohort, this distribution closely matched the county demographic, thus suggesting a decreased likelihood of selection
bias. However, it should be noted that patients of mixed race, who may have different biological behaviors and genetic
patterns, may consider themselves as Black. This investigation did not include a subgroup for mixed race men, which
represents a second limitation of the study.

This study also lacked person-based SES data. While DCI was used as a proxy for economic well-being, zip code
level data may not adequately reflect the true status of each patient. The direction of such inherent biases, however, are
indeterminate and the multivariate models indicated that type of medical insurance coverage was not a significant
predictor of later stage of disease in this investigation. These findings suggest that economics may not be the sole driver
of prostate cancer racial disparities.

Additional limitations of the study also include its potential lack of generalizability to more ethnically and economic-
ally heterogeneous populations and the unavailability of data related to prostate cancer screening and suspected genetic
determinants. Such potentially important risk factors are hypothesized to be key contributors to the noted racial
disparities in prostate cancer.

Conclusion

Black men in this study, who reside in a relatively affluent suburb of New York, were diagnosed at an earlier age and
with later stage of prostate cancer compared to White men. These findings highlight the complexity of the environmental,
societal and biological contributors to the racial disparities of this disease and warrant further investigation to determine
the underlying causes for the excess burden on Black men.
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