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Association of Black Race With Prostate Cancer–Specific
and Other-Cause Mortality
Robert T. Dess, MD; Holly E. Hartman, MS; Brandon A. Mahal, MD; Payal D. Soni, MD; William C. Jackson, MD; Matthew R. Cooperberg, MD;
Christopher L. Amling, MD; William J. Aronson, MD; Christopher J. Kane, MD; Martha K. Terris, MD; Zachary S. Zumsteg, MD; Santino Butler, BS;
Joseph R. Osborne, MD, PhD; Todd M. Morgan, MD; Rohit Mehra, MD; Simpa S. Salami, MD; Amar U. Kishan, MD; Chenyang Wang, MD, PhD;
Edward M. Schaeffer, MD; Mack Roach III, MD; Thomas M. Pisansky, MD; William U. Shipley, MD; Stephen J. Freedland, MD; Howard M. Sandler, MD;
Susan Halabi, PhD; Felix Y. Feng, MD; James J. Dignam, PhD; Paul L. Nguyen, MD; Matthew J. Schipper, PhD; Daniel E. Spratt, MD

IMPORTANCE Black men are more likely to die of prostate cancer than white men. In men
with similar stages of disease, the contribution of biological vs nonbiological differences
to this observed disparity is unclear.

OBJECTIVE To quantify the association of black race with long-term survival outcomes
after controlling for known prognostic variables and access to care among men with
prostate cancer.

DESIGN, SETTING, AND PARTICIPANTS This multiple-cohort study included updated
individual patient-level data of men with clinical T1-4N0-1M0 prostate cancer from the
following 3 cohorts: Surveillance, Epidemiology, and End Results (SEER [n = 296 273]);
5 equal-access regional medical centers within the Veterans Affairs health system (VA
[n = 3972]); and 4 pooled National Cancer Institute–sponsored Radiation Therapy Oncology
Group phase 3 randomized clinical trials (RCTs [n = 5854]). Data were collected in the 3
cohorts from January 1, 1992, through December 31, 2013, and analyzed from April 27, 2017,
through April 13, 2019.

EXPOSURES In the VA and RCT cohorts, all patients received surgery and radiotherapy,
respectively, with curative intent. In SEER, radical treatment, hormone therapy, or
conservative management were received.

MAIN OUTCOMES AND MEASURES Prostate cancer–specific mortality (PCSM). Secondary
measures included other-cause mortality (OCM). To adjust for demographic-, cancer-, and
treatment-related baseline differences, inverse probability weighting (IPW) was performed.

RESULTS Among the 306 100 participants included in the analysis (mean [SD] age, 64.9 [8.9]
years), black men constituted 52 840 patients (17.8%) in the SEER cohort, 1513 (38.1%) in the
VA cohort, and 1129 (19.3%) in the RCT cohort. Black race was associated with an increased
age-adjusted PCSM hazard (subdistribution hazard ratio [sHR], 1.30; 95% CI, 1.23-1.37;
P < .001) within the SEER cohort. After IPW adjustment, black race was associated with a
0.5% (95% CI, 0.2%-0.9%) increase in PCSM at 10 years after diagnosis (sHR, 1.09; 95% CI,
1.04-1.15; P < .001), with no significant difference for high-risk men (sHR, 1.04; 95% CI,
0.97-1.12; P = .29). No significant differences in PCSM were found in the VA IPW cohort (sHR,
0.85; 95% CI, 0.56-1.30; P = .46), and black men had a significantly lower hazard in the RCT
IPW cohort (sHR, 0.81; 95% CI, 0.66-0.99; P = .04). Black men had a significantly increased
hazard of OCM in the SEER (sHR, 1.30; 95% CI, 1.27-1.34; P < .001) and RCT (sHR, 1.17; 95% CI,
1.06-1.29; P = .002) IPW cohorts.

CONCLUSIONS AND RELEVANCE In this study, after adjustment for nonbiological differences,
notably access to care and standardized treatment, black race did not appear to be associated
with inferior stage-for-stage PCSM. A large disparity remained in OCM for black men with
nonmetastatic prostate cancer.
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P opulation-based estimates demonstrate that black men
aremorelikelytobediagnosedwithprostatecancer,more
likely to present with distant metastases, and nearly 2.5

times more likely die of the disease when compared with
non-Hispanic white men.1 Black men are also more likely to have
comorbid illness such as cardiovascular disease2 and diabetes,3

diagnoses that are negatively associated with survival outcomes
with or without prostate cancer. These disparities are a major
health concern and an area of ongoing research and national
funding.4 Each year, the Surveillance, Epidemiology, and End
Results (SEER) database reports age-adjusted prostate cancer–
specific mortality (PCSM) rates. However, fully adjusting for mea-
surable and unmeasurable confounders within these registries
is difficult.5-7 Black men with prostate cancer have lower socio-
economic status,8 are diagnosed at a later stage,9 and receive less
guideline-concordant care.10,11

Therefore, whether black race intrinsically confers a stage-
for-stage increased biological risk of PCSM or whether the ob-
served disparity is driven by race as a complex societal construct
is uncertain.12 Given the limitations of US population-based data
to fully address this question, complementary and diverse sys-
tems that provide improved access to cancer care and curative
therapy would help to quantify any residual disparity that re-
mains in PCSM after controlling for known prognostic variables.

We therefore sought to assess PCSM, other-cause mortal-
ity (OCM), and all-cause mortality (ACM) differences be-
tween black and white men using 3 cohorts of patients diag-
nosed with nondistant metastatic prostate cancer. We analyzed
an updated contemporary US population-based cohort using
the SEER program to quantify current population-based esti-
mates of disparities. We compared these estimates with those
in 2 additional cohorts: a multicenter cohort from 5 equal-
access regional hospitals within the Veterans Affairs (VA) health
system and an individual patient-level cohort of men treated
in 4 National Cancer Institute–sponsored Radiation Therapy
Oncology Group (RTOG) randomized clinical trials (RCTs) with
mature follow-up. We hypothesized that population registry–
estimated disparities, even after statistical adjustment, may
persist, and that estimated disparities would be lower in the 2
cohorts with standardized access to care or a standardized ap-
proach to treatment and follow-up in cooperative group trials.

Methods
SEER Cohort
We used the population-based SEER program to identify men di-
agnosed with American Joint Commission on Cancer Staging
clinical cT1-4N0-1M0 prostate cancer from January 1, 2004,
through December 31, 2013. The inclusion period began in 2004,
whichwasthefirstyearinwhichcompleteT-stage,Gleasonscore,
and prostate-specific antigen (PSA) information was available;
notably, all PSA values underwent quality assurance by SEER for
the entire study period.13 Furthermore, these data were linked
to the first-ever release of a validated socioeconomic status vari-
able by SEER.14 Men with metastatic disease and a PSA level
greater than 98 ng/mL (to convert to micrograms per liter, mul-
tiply by 1.0) (details are unavailable above this level) were

excluded from our analysis. Institutional review board approval
was obtained from the Dana-Farber Cancer Institute, and waiver
of informed consent was granted, as all data were deidentified.

Shared Equal-Access Regional Cancer Hospital (VA) Cohort
The VA cohort is an institutional review board–approved data-
baseincludingmentreatedwithradicalprostatectomyat5equal-
access medical centers within the VA Medical Centers system
(West Los Angeles, Palo Alto, and San Diego, California; Augusta,
Georgia;andDurhamandAsheville,NorthCarolina).Institutional
review board approval was received from each institution to ab-
stract and combine data, and waiver of informed consent was
granted, as all data were deidentified. All patients in the surgi-
cal cohort were diagnosed with cT1-4N0-1M0 prostate cancer
fromJanuary1,1992,throughDecember31,2013.Patientstreated
with preoperative androgen deprivation therapy or radiotherapy
and those with PSA levels of greater than 150 ng/mL were ex-
cluded from our analysis.

RCT Cohort
Most clinical trials do not accrue a significant proportion of
black men.15 The RTOG-led cooperative group trials are a no-
table exception. All patients from the 4 trials included men with
cT1-4N0-1M0 prostate cancer treated in phase 3 RCTs within
the RTOG that completed enrollment from January 1, 1992,
through December 31, 2004, to allow for long-term follow-
up. These inclusion criteria resulted in 4 trials with finalized
publication: RTOG 92-02,16 94-08,17 94-13,18 and 99-10.19 These
trials accrued patients at more than 150 centers primarily in
the United States and Canada. Individual patient–level data
were acquired via data sharing agreement, and each trial’s prin-
cipal investigator was invited to participate in the present
analysis. Inclusion criteria varied per individual trial; how-
ever, all trials excluded patients with metastatic disease and
PSA levels greater than 150 ng/mL (eTable 1 in the Supple-
ment). Each trial received institutional review board ap-
proval from the participating centers, and all patients
provided written informed consent.

Key Points
Question Is black race associated with worse prostate cancer
outcomes after controlling for known prognostic variables
and access to care?

Findings In this multiple-cohort study of 306 100 patients with
prostate cancer, black race was not associated with inferior
prostate cancer–specific mortality in cohorts from Veterans
Affairs health system and National Cancer Institute–sponsored
randomized clinical trials. Black race was associated with increased
prostate cancer–specific mortality within the Surveillance,
Epidemiology, and End Results US population registry, but
not in the high-risk subgroup after baseline covariable adjustment,
although black race remained associated with increased
other-cause mortality.

Meaning With similar access to care and standardized treatment,
black men with nonmetastatic prostate cancer appeared to have
comparable stage-for-stage prostate cancer–specific mortality
to white men.
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Outcomes
The primary outcome was the cumulative incidence of PCSM.
Within the SEER cohort, PCSM was defined by algorithmic
analysis of death certificates. Within the VA cohort, PCSM was
defined as metastatic or castration-resistant prostate cancer
at time of death without an alternative cause in the medical
record. For the RCT cohort, PCSM was defined per each indi-
vidual RCT, most commonly as death attributed to prostate
cancer or an unknown cause of death with metastatic pros-
tate cancer, which was reviewed by the trial investigators based
on death certificates. Secondary outcomes were the cumula-
tive incidence of OCM (non-PCSM) and ACM.

Statistical Analysis
Data were analyzed from April 27, 2017, through April 13, 2019.
For each cohort (SEER, VA, and RCT), race was classified as black
or white as reported by the data source. Other races and ethnici-
ties were excluded to minimize heterogeneity. Inverse probabil-
ity weighting (IPW) via a propensity model was used to adjust
for imbalances by race.20 In the propensity model, for all cohorts,
ages at diagnosis and pretreatment PSA levels were included as
continuous variables, and biopsy Gleason score and clinical
T and N stages as categorical variables. Within the RCT cohort,
Eastern Cooperative Oncology Group performance status and
study treatment were included as categorical variables. Within
the SEER cohort, the type of therapy received (radical prosta-
tectomy, radiotherapy [external beam radiotherapy and/or
brachytherapy], or no definitive treatment [active surveillance,
watchful waiting, and primary androgen deprivation therapy])
was included as a categorical variable. Yost socioeconomic
status was included as a continuous variable (the first validated
composite index of 7 indicators of income, occupation, hous-
ing, and education in SEER).21 Insurance status, documented
in SEER beginning in 2007, was included as a categorical vari-
able (insured, Medicaid, uninsured, or unknown). Missing data
by race are summarized in eTable 2 in the Supplement, and im-
putations were not performed.

Hazard ratios (HRs) were calculated for black men compared
with white men (reference category). Our primary analytic
method of comparison was with Fine-Gray subdistribution HR
(sHR) models.22 To ensure our results were not solely due to dif-
ferences in the hazard of competing risks between races, we also
performed cause-specific proportional HR analysis. Competing
risk analyses are included in the main text, and cause-specific
analyses are in the eTable 6 in the Supplement.

In sensitivity analysis to understand the association of base-
linecharacteristicdifferenceswithoutcomes,stepwiseIPWmod-
els were developed as follows: (1) age-adjusted IPW, which only
weightsimbalancesinage;(2)age-andstage-adjustedIPW,which
weights imbalances in age and cancer-specific prognostic vari-
ables; and (3) fully adjusted IPW, which includes the aforemen-
tioned variables plus socioeconomic variables (for the SEER
cohort), performance status (for the RCT cohort), and treatment
variables (for the SEER and RCT cohorts). Exploratory subgroup
analyses were analyzed by age and National Comprehensive
Cancer Network (NCCN) risk group.23 Two-sided P < .05 was con-
sidered statistically significant. Analyses were performed with
R,version3.4.2(RFoundationforStatisticalComputing)andSAS,

version 9.4 (SAS Institute, Inc). This study followed the Strength-
ening the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline for observational studies.

Results
Baseline Characteristics
Among the 306 100 participants (mean [SD] age, 64.9 [8.9]
years; median age, 65 years [interquartile range (IQR), 59-71
years]), median follow-up was 75 months (IQR, 49-104 months)
for the SEER cohort, 97 months (IQR, 59-144 months) for the
VA cohort, and 104 months (IQR, 68-132 months) for the RCT
cohort (Table). Black men were similarly represented in the
SEER and RCT cohorts with 52 840 of 296 273 patients (17.8%)
and 1129 of 5854 patients (19.3%), respectively. By compari-
son, black men had increased representation in the VA cohort
at 1513 of 3972 patients (38.1%). The median age of black men
was 2 to 3 years younger than that of white men in each co-
hort (SEER cohort, 62 [IQR, 56-69] vs 65 [IQR, 59-71] years; VA
cohort, 61 [IQR, 56-65] vs 64 [IQR, 60-68] years; RCT cohort,
69 [IQR, 64-73] vs 71 [IQR, 66-74] years [P < .001]). The SEER
and VA cohorts contained similar percentages of NCCN-
defined high-risk disease (65 414 [22.1%] and 746 [18.8%],
respectively), whereas the RCT cohort was comparatively en-
riched (2570 [43.9%]). Within all 3 cohorts, black men had
greater percentages of NCCN-defined high-risk disease (1.8%
for the SEER cohort; 0.5% for the VA cohort; and 5.2% for the
RCT cohort), although absolute differences were small. Black
men in the SEER cohort had a lower socioeconomic status (low-
est quintile, 29.5% vs 17.7%) and lower rates of non-Medicaid
insurance (61.9% vs 64.6%) and curative local treatment (76.3%
vs 79.1%) (P < .001) (eTable 3 in the Supplement).

After fully adjusted IPW, baseline characteristics were bal-
anced in the 3 cohorts between black and white men. Owing
to the SEER cohort’s size, small differences remained statis-
tically significant in the baseline variables such as PSA level
(median, 6.4 [IQR, 4.8-9.7] vs 6.0 [IQR, 4.5-9.0] ng/mL) and
socioeconomic status (quintile 1, 19.4% vs 20.3%) (eTable 4 and
eFigure 1 in the Supplement).

Prostate Cancer–Specific Mortality
The cumulative incidence of PCSM for the fully adjusted IPW
SEER, VA, and RCT cohorts are summarized in Figure 1. Step-
wise introduction of IPW variables are seen in Figure 2. Within
the SEER cohort, black men had a 30% relative increased sub-
distribution PCSM hazard in the age-adjusted IPW model (sHR,
1.30; 95% CI, 1.23-1.37; P < .001). In the age- and stage-
adjusted IPW model, the sHR decreased to 1.17 (95% CI, 1.11-
1.24; P < .001); and in the fully adjusted IPW model, the sHR
decreased further to 1.09 (95% CI, 1.04-1.15; P < .001). Black
men within the fully adjusted IPW SEER cohort had an abso-
lute increased PCSM rate of only 0.5% compared with white
men at 10 years after diagnosis (95% CI, 0.2%-0.9%). In the sub-
group analysis, the increased PCSM hazard in black men was
present in those with low- and intermediate-risk disease, but
not in those with high-risk disease (sHR, 1.04; 95% CI, 0.97-
1.12; P = .29) (Figure 3).
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In contrast to the SEER cohort, the VA and RCT cohorts dem-
onstratednosignificantdifferenceinPCSMsHRbyraceintheage-
adjustedIPWmodels.Furthermore,nostatisticallysignificantdif-
ference in PCSM by race was found in the fully adjusted IPW VA
cohort (sHR, 0.85; 95% CI, 0.56-1.30;P = .46). Within the fully ad-
justed IPW RCT cohort, black men had a lower PCSM sHR (0.81;
95% CI, 0.66-0.99; P = .04) and had an absolute 2.2% (95% CI,
0.1%-4.3%) lower rate of PCSM at 10 years compared with white
men.InthefullyadjustedIPWRCThigh-risksubgroup,blackmen
also had a lower PCSM sHR (0.68; 95% CI, 0.53-0.68; P = .003).

Other-Cause and All-Cause Mortality
Similar step-wise IPW models for OCM and ACM are seen in the
forest plots in Figure 4. As with PCSM, the sHR of OCM in SEER
decreased as more variables were included in the propensity
weight. Black men had an increased sHR of OCM in the fully ad-
justed IPW SEER (1.30; 95% CI, 1.27-1.34; P < .001) and RCT (1.17;
95% CI, 1.06-1.29; P = .002) cohorts, but the sHR was not signifi-
cantly increased in the fully adjusted IPW VA cohort (1.08; 95%
CI, 0.95-1.23; P = .26). At 10 years, black men had an absolute

increased OCM rate of 3.8% (95% CI, 3.2%-4.5%) and 2.9% (95%
CI, −0.9% to 6.7%) in the SEER and RCT cohorts, respectively.

Black men had an increased hazard of ACM within the SEER
cohort, even after full IPW adjustment (HR, 1.26; 95% CI, 1.23-
1.29; P < .001). The absolute ACM rate was 4.4% (95% CI, 3.7%-
5.0%) higher for black men at 10 years, driven by their increased
OCM. Black men also had an increased hazard of ACM in the IPW
RCT cohort (HR, 1.09; 95% CI, 1.00-1.19; P = .06). As shown in
eTable 6 in the Supplement, the HR estimates for PCSM and OCM
were very similar when analyzed with and without competing
risk adjustments for all cohorts and subset analyses by risk group.

Discussion
To our knowledge, this study represents the most comprehen-
siveanalysistodateoftheassociationofblackracewithoutcomes
in nonmetastatic prostate cancer among men diagnosed with
similarstagedisease.Furthermore,toourknowledgeandtodate,
thisanalysisisthelargestindividualpatient-levelanalysisofblack

Table. Summary of Unadjusted Cohort Characteristics by Race

Variable

Cohorta

SEER (n = 296 273) VA (n = 3972) RCT (n = 5854)

White Black White Black White Black
All 243 433 (82.1) 52 840 (17.8) 2459 (61.9) 1513 (38.1) 4725 (80.7) 1129 (19.3)

Follow-up, median (IQR), mob 76 (49-105) 70 (45-100) 98 (61-145) 94 (55-142) 105 (71-132) 101 (60-131)

Age, median (IQR), y 65 (59-71) 62 (56-69) 64 (60-68) 61 (56-65) 71 (66-74) 69 (64-73)

Gleason biopsy scorec

≤6 115 709 (47.5) 23 304 (44.1) 1214 (49.4) 724 (47.9) 1926 (40.8) 494 (43.8)

7 95 810 (39.4) 22 515 (42.6) 896 (36.4) 600 (39.7) 1978 (41.9) 424 (37.6)

8 18 440 (7.6) 4498 (8.5) 248 (10.1) 142 (9.4) 512 (10.8) 140 (12.4)

9-10 13 474 (5.5) 2523 (4.8) 101 (4.1) 47 (3.1) 309 (6.5) 71 (6.3)

T stage

T1-T2a 109 467 (45.0) 28 634 (54.2) 2040 (83.0) 1339 (88.5) 2306 (48.8) 619 (54.8)

T2b-T2c 108 214 (44.5) 19 878 (37.6) 398 (16.2) 171 (11.3) 1393 (29.5) 307 (27.2)

T3-T4 25 752 (10.6) 4328 (8.2) 21 (0.9) 3 (0.2) 1026 (21.7) 203 (18.0)

N stage

N0 237 646 (97.6) 51 727 (97.9) 2459 (100) 1513 (100) 2802 (59.3) 657 (58.2)

N1-N2 5787 (2.4) 1113 (2.1) 0 0 59 (1.2) 12 (1.1)

NX 0 0 0 0 1864 (39.4) 460 (40.7)

Pretreatment PSA level, ng/mL

Median (IQR) 6.0 (4.5-8.9) 6.6 (4.8-10.8) 6.2 (4.6-9.2) 7.0 (4.9-10.7) 11.5 (7.2-17.7) 13.7 (7.9-22.2)

<10 194 149 (79.8) 38 086 (72.1) 1944 (79.1) 1071 (70.8) 1991 (42.1) 404 (35.8)

≥10 to 19 34 055 (14.0) 9278 (17.6) 392 (15.9) 319 (21.1) 1599 (33.8) 347 (30.7)

≥20 15 229 (6.3) 5476 (10.4) 123 (5.0) 123 (8.1) 1135 (24.0) 378 (33.5)

Risk groupd

Low 54 305 (22.3) 11 574 (21.9) 868 (35.3) 474 (31.3) 524 (11.1) 130 (11.5)

Intermediate 130 387 (53.6) 27 693 (52.4) 1134 (46.1) 750 (49.6) 2115 (44.8) 444 (39.3)

High 52 954 (21.8) 12 460 (23.6) 457 (18.6) 289 (19.1) 2027 (42.9) 543 (48.1)

Node positive 5787 (2.4) 1113 (2.1) 0 0 59 (1.2) 12 (1.1)

Abbreviations: IQR, interquartile range; PSA, prostate specific antigen;
RCT, randomized control trial; SEER, Surveillance, Epidemiology, and End
Results; VA, Veterans Affairs.

SI conversion factor: To convert PSA to micrograms per liter, multiply by 0.001.
a Cohorts are derived from the SEER database, shared equal-access VA regional

hospital cohort, and Radiation Therapy Oncology Group RCTs. Unless
otherwise indicated, data are expressed as number (percentage) of patients.

Percentages have been rounded and may not total 100.
b Follow-up for the SEER cohort began at time of diagnosis, whereas follow-up

for the VA and RCT cohorts began at time of radical treatment.
c Higher scores indicate higher grade.
d Defined per the National Comprehensive Cancer Network.
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men with prostate cancer treated in RCTs with long-term
follow-up consisting of more than 1100 black men. More than
1500 surgically treated black men in an equal-access VA cohort
and more than 50 000 black men within the SEER cohort were
also included. The diverse nature of these cohorts, including a
range of risk groups treated and varying treatments (eg, surgery
or radiotherapy), strengthens our study and broadens its
generalizability.

Within SEER, after fully adjusted IPW, we found that black
race was associated with a 0.5% absolute increased rate of PCSM
at 10 years (sHR, 1.09), with no statistically significant difference
evident in the high-risk subgroup. Black race was also not asso-
ciated with inferior PCSM outcomes in men treated within sys-
tems with equal access to care (VA cohort) or within the standard-
izedtreatmentapproachandfollow-upofacooperativegrouptrial
(RCT cohort), with or without propensity adjustment. In fact, the
sHRestimatesoftheVAandRCTcohortsfavoredbetteroutcomes
for black men, with this association reaching statistical signifi-
cance within the RCT cohort (sHR, 0.81; P = .04). These findings
have several important implications.

First, we demonstrate that significant disparities remain at
the population level for black men with prostate cancer. The age-
adjusted sHR (1.30) and age- and stage-adjusted sHR (1.17) for
PCSM within SEER were both substantially higher than the fully
adjusted sHR (1.09). In the unadjusted cohort, black men had
higher rates of socioeconomic barriers to access of timely, high-
quality medical care including lower composite scores of income,
housing, occupation, and educational attainment, along with
lowerratesofinsurance.Blackraceremainsassociatedwithmany
factors that negatively affect outcomes, and disparities persist
at the population level. Continued efforts are needed to address
this clear racial health inequity driven by modifiable nonbiologi-
cal risk factors.

Second, our approach highlights the challenges of interpret-
ing population-based data.24 We adjusted for age, insurance, and
a newly released validated socioeconomic status variable. More-
over, we adjusted for cancer- and treatment-related confound-
ers, including the newly released quality-assured PSA values,
which were a significant limitation in prior SEER analyses.25

Inclusion of these crucial prognostic factors substantially de-
creased the estimated age-only PCSM hazard for black men, but
we still came to a slightly different conclusion with respect to the
unexplained significant association of black race when using
SEER population data compared with the VA and RCT cohorts.
Residual group imbalances,26 unmeasured confounders,5 cause
of death attribution bias,27 and issues with coding treatment-
related variables28 may all contribute to the difficulty in inter-
preting outcomes from population registries.6 We included sev-
eral cohorts for comparison with explicit stepwise adjustment,
and the overall findings provide evidence against an increased
biological risk associated with black race in men with new non-
metastatic prostate cancer diagnosed at a similar stage. However,
even if we assume our IPW SEER analysis provides a more accu-
rate reflection of the unexplained residual association of black
race with lower PCSM, the absolute difference is less than 1% at
10 years after diagnosis at the population level.

Analysis of a small study29 that included 4 earlier RTOG trials
conducted from 1975 through 1992 similarly concluded that race

is not independently associated with outcome. This earlier data
set was limited to 133 black men, and treatment predated the PSA
era for 80% of patients.29 Our cohort was completely indepen-
dent and included nearly 10-fold the number of black men in the
RCT cohort alone, all treated in the contemporary PSA era. Our
results are also in line with data suggesting similar outcomes be-
tween black and white men with advanced prostate cancer

Figure 1. Cumulative Incidence of Prostate Cancer–Specific Mortality (PCSM)
and Other-Cause Mortality (OCM) After Inverse Probability Weighting
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treated in clinical trials,30 with recent suggestions that black men
may actually have comparatively better outcomes.31 Taken to-
gether, these data should encourage efforts to improve access
to high-quality, standardized, evidence-based treatment and
further work to understand why black men may in fact have
improved cancer-specific outcomes.

Third, within the SEER cohort, black race was associated
with increased hazard of OCM, which was substantially higher
than the increased PCSM hazard by nearly 3-fold. An in-
creased OCM hazard was also evident in the RCT cohort. Bach
et al32 similarly noted that survival differences in advanced
prostate cancer were associated with an increased risk of OCM.
Although the competing risk of death has long been high-
lighted in men with low-risk cancer treated conservatively,33,34

our study suggests we must focus not only on the prostate can-
cer diagnosis but also on improving general health status, even
in those with high-risk disease. Cardiovascular and cerebro-
vascular disease, along with diabetes, accounted for one-
third of deaths in patients with cancer in 2012,1 with death rates
in black patients exceeding those in white patients. More-
over, treatments for prostate cancer such as androgen depri-
vation therapy can worsen comorbid conditions, further
exacerbating disparities.35 Without addressing these comor-
bidities, differences will persist in black men with prostate can-
cer, even if PCSM outcomes are equivalent.

We have presented estimates using cumulative incidence
curves and sHRs from Fine-Gray regression models. These
methods allow us to summarize how PCSM differs between
black and white men in the presence of the competing risk of

OCM. Differences in the cumulative incidence of PCSM be-
tween race groups could be due to differences in the compet-
ing risk of OCM between race groups.36 However, as shown in
eTable 6 in the Supplement, the cause-specific sHRs (which
are not affected by the differences in OCM) are very similar to
the sHRs with competing risks, thus negating this point.

Limitations
Owing to data availability and eligibility criteria, PSA levels were
slightly different in the SEER cohort (PSA level, <98 ng/mL) com-
pared with the RCT and VA cohorts (PSA levels <150 ng/mL).
This difference did not significantly affect the cohort composi-
tion because patients in the VA and RCT cohorts with PSA levels
greater than 98 ng/mL numbered less than 1%. We did not have
detailed comorbidity information for the VA and RCT cohorts,
which could affect sHR estimates if known. Even within an RCT
and despite IPW techniques, residual confounding may exist.
However, a data set with less confounding than that from large
multicenter trials is unlikely to exist. We would ideally have ac-
cess to randomized data from multiple surgery cohorts as we did
withtheradiotherapy-treatedpatients.Thesedata,unfortunately,
are not available. Black men represented fewer than 1% of partici-
pants in the Prostate Testing for Cancer and Treatment trial37 and
13% in the Prostate Cancer Intervention vs Observation trial.38

Percentages were not reported in the Scandinavian Prostate
CancerGroupStudyNumber4trial.39 Ourdatadonotaddressthe
biological propensity to develop an incident prostate cancer, nor
the likelihood of having higher-risk disease or metastatic pros-
tate cancer at diagnosis, both of which may contribute to the

Figure 2. Forest Plot of Fine-Gray Competing-Risk Subdistribution Hazard Ratios (sHRs) of Prostate Cancer–
Specific Mortality (PCSM)
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Figure 3. Forest Plot of Fine-Gray Competing-Risk Subdistribution Hazard Ratios (sHRs) of Prostate Cancer–
Specific Mortality (PCSM) by National Comprehensive Cancer Network High-Risk Subgroup
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higher rate ratio of prostate cancer death in black men. Prostate
cancer has a long natural history, and continued follow-up is im-
portant to confirm our findings. Finally, even though outcomes
were similar, our study does not address whether biology is the
same or whether sensitivities to specific treatments are similar
for black and white men.40

Conclusions
In our study, black race was not associated with worse PCSM
outcomes in men with newly diagnosed nonmetastatic pros-

tate cancer treated within health care systems with standard-
ized access or within a standardized treatment approach and
follow-up. In contrast, within the SEER cohort, black race was
associated with multiple socioeconomic barriers to quality care.
After adjustment for these factors, the differences by race in
PCSM for men with high-risk disease were no longer substan-
tially different. These results suggest that efforts are needed
to address the modifiable social factors contributing to racial
disparity in prostate cancer. Black race was consistently asso-
ciated with increased OCM, and we suggest that future
research efforts are needed to identify and address these
competing causes of death.
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Invited Commentary

Racial Inequality in Prostate Cancer Outcomes—
Socioeconomics, Not Biology
Channing J. Paller, MD; Lin Wang, MSc, MMed; Otis W. Brawley, MD

For decades, black or African American race has been associ-
ated with worse outcomes for a number of diseases. Indeed, the
cancer literature is replete with findings that breast, colon, and

prostate cancers are more ag-
gressive in black than white
patients.1 Such findings have
raised the question of whether

being African American imparts a worse prognosis for these dis-
eases. In some cases, such findings have even influenced leg-
islation. For example, they are the reason why the National
Institutes of Health Revitalization Act of 1993 requires includ-
ing minorities in large federally sponsored clinical trials and con-
ducting valid subset analysis of outcomes by race.2 In this
issue of JAMA Oncology, the report by Dess et al3 is an excellent
example of how to appropriately analyze this question of the
association between race and disease prognosis and adds to the
growing body of evidence that race-defining biological differ-
ences do not explain prostate cancer health inequalities.

Dess et al3 compared outcome data for black and white men
with localized prostate cancer from a population-based reg-
istry, a pool of 4 randomized clinical trials, and an equal-
access health care system. The study found that in the popu-
lation-based registry, black race was associated with higher
prostate cancer–specific mortality than was white race among
men with prostate cancer of the same stage. However, pros-
tate cancer–specific mortality by race did not appear to differ
in the equal-access health care system, and the outcomes were
better for black than for white patients in well-designed and
well-conducted clinical trials. These findings suggest essen-
tially equal results when all patients receive the same treat-
ment regardless of race.

Two recently published retrospective analyses that as-
sessed overall survival in patients with advanced prostate
cancer4,5 reported similar findings. McNamara and colleagues4

found statistically significant improvements in overall sur-
vival in African American patients with metastatic castration-
resistant prostate cancer compared with white patients treated
with abiraterone acetate or enzalutamide at Veterans Health
Administration facilities. Spratt and colleagues5 conducted a
pooled analysis of 5 randomized clinical trials involving pa-
tients with metastatic castration-resistant prostate cancer and
found no association between race and overall survival. In other
words, equal treatment yields equal outcomes among equal
patients, and race need not be a factor in outcomes.

These 3 studies constitute some of the most important lit-
erature in the field of prostate cancer health inequalities. The
findings have implications beyond prostate cancer and should
influence how the medical profession and policymakers ap-
proach the issue of racial differences in health outcomes. To a
large extent, health inequalities by race are due to differences
in the quality of treatment received. The primary issue be-
comes not to develop therapies that are more appropriate for
minorities, but rather to provide all people with the quality medi-
cal care (preventive, diagnostic, and therapeutic) that they need.

Race is often used to categorize populations in health re-
search. It is a word and, indeed, a concept with considerable bag-
gage. Those of us in the health care field must be careful with
our rhetoric when discussing race and health inequalities.
Historically, race was used in the United States to justify slav-
ery and segregation. In medicine, tragedies such as the Tuskegee
syphilis trial were started and justified on the misbelief that
syphilis was a different disease in black vs white patients.
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