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Abstract

Objective Prostate cancer recurrence impacts patient

quality of life and risk of prostate-cancer specific death

following definitive treatment. We investigate differences

in disease-free survival among white, black, Hispanic, and

Asian patients in a large, population-based database.

Methods Merged Surveillance, Epidemiology, and End

Results Program (SEER) and Medicare files provided data

on 23,353 white patients, 2,814 black patients, 480 His-

panic patients, and 566 Asian patients diagnosed at age 65–

84 years with clinically localized prostate cancer between

1986 and 1996 in five SEER sites. Patients were followed

through 1998. Racial differences in disease-free survival

were assessed using Kaplan–Meier survival curves and

Cox regression models.

Results The 75th percentile disease-free survival time for

black patients was 13 months less than that for white pa-

tients (95% confidence interval [CI]: 6.2–19.8 months),

29.7 months less than that for Hispanic patients (95% CI:

4.4–55.0 months), and 39.1 months less than that for Asian

patients (95% CI: 12.1–66.1 months). In multivariate

analysis, black race predicted shorter disease-free survival

among surgery patients, but not among radiation patients.

Conclusions Black patients experienced shorter disease-

free survival compared to white, Hispanic, and Asian pa-

tients, and the disease-free survival of white, Hispanic, and

Asian patients were not statistically different. Earlier

recurrence of prostate cancer may help explain black pa-

tients’ increased risk of mortality from prostate cancer.
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Introduction

With an estimated 232,090 new cases and 30,350 deaths

projected to occur in 2005 [1], prostate cancer is the

leading cancer diagnosis and the second most common

cause of cancer-related death among American males.

Prostate cancer incidence rates for black American men are

approximately twice the rates for white American men [2,

3]. Black patients more often present with advanced

prostate cancer than whites and, when diagnosed with late

stage disease, have a worse prognosis [4, 5].

Our recent study of clinically localized prostate cancer

demonstrated worse overall and prostate cancer-specific

survival for black patients compared to white patients after

controlling for many potential confounders, including

treatment and comorbidity [6]. Possible explanations for

these survival differences include biological differences in

measurable and unmeasurable tumor and host characteris-

tics that affect prognosis or response to therapy and

behavioral and environmental factors affecting access to

health care and its optimal utilization, including prompt

diagnosis and the choice, quality, and effectiveness of

health care.

The current study examines racial differences in rates of

clinical progression leading to subsequent treatment or

death following initial treatment of Medicare patients with

clinically localized prostate cancer. We extend the findings

of our earlier study by examining recurrence rates as a

measure of tumor biology and treatment efficacy, and

including Hispanic and Asian patients in the analysis.

Materials and methods

Data sources

The data used for this study were derived from the linked

Surveillance, Epidemiology and End-Results (SEER)–

Medicare database. SEER–Medicare files are a collabora-

tive effort between the SEER program of the National

Cancer Institute (NCI) and the Medicare program, run by

the Centers for Medicare & Medicaid Services [7]. The

SEER program collects cancer data on a routine basis from

designated population-based cancer registries in various

areas of the country. Data collected include date of incident

cancer diagnosis, patient demographic characteristics,

cancer histology, grade, and stage, type of treatment rec-

ommended or provided within 4 months of diagnosis, fol-

low-up of vital status, and cause of death where applicable

[8]. Medicare provides health insurance coverage to 97%

of Americans aged 65 years or older, and data from this

source include health services claims for care provided by

physicians, inpatient hospital stays, hospital outpatient

clinics, home health care agencies, skilled nursing facili-

ties, and hospice programs. Medicare data provide infor-

mation about other diseases and conditions that may

influence cancer treatment and survival. SEER–Medicare

data represent a large, population-based source of infor-

mation with which to study care provided to cancer patients

throughout the course of their treatment.

Primary and additional treatment

SEER data and Medicare claims covering the first

6 months after diagnosis were examined to identify initial

treatment, as this time frame gives adequate time to initiate

treatment, even allowing for the multidisciplinary consul-

tations many prostate cancer patients obtain. We defined

surgery as procedures performed with curative intent or in

anticipation of a subsequent curative procedure, including

radical prostatectomy (RP) and procedures performed on

regional lymph nodes. Medicare ICD-9 codes 60.3–60.6x,

40.1x, 40.2x, 40.3, 40.5x and CPT codes 55810, 55812,

55815, 55840, 55842, and 55845 as well as SEER site

specific surgery codes 30–90 were used to identify such

procedures. Individuals undergoing surgery and radiation

therapy (XRT) were also included in the surgery group, as

additional XRT may follow incomplete or unsuccessful

surgery. XRT was defined as external beam therapy,

brachytherapy, or therapeutic isotope radiation therapy as

listed in SEER in the absence of concomitant surgery, or by

inpatient and outpatient codes indicating XRT. Medicare

ICD-9 codes 92.2x, V58.0, V66.1, V67.1, CPT codes

77261–77799 excluding 77600–77620, and revenue center

codes 0330–0339 as well as SEER radiation codes 1–6

were used to identify such procedures. SEER and Medicare

data agreement on surgery and radiation therapy ascer-

tainment is greater than 90% [9, 10].

We identified additional therapy for disease progression

as treatment occurring at least 6 months after the end of

initial treatment. Additional treatment included surgery and

radiation identified using the same codes as those used to

identify surgery and radiation as initial treatment. In

addition, Medicare CPT codes 79200–79999 identified

cancer patients receiving additional XRT. Bilateral orchi-

ectomy was identified using Medicare ICD-9 codes 62.3–

62.42 and CPT codes 54520, 54522, 54530, 54535, and

54690. Hormonal therapy was identified using Medicare

HCPCS codes J1050, J1051, J9165, J9202, J9217, J9218,

J9219, J1950, J3315, and S0175, while chemotherapy was

identified from Medicare ICD-9 codes 99.25, V58.1,

V66.2, V67.2, CPT codes 96400–96549 and HCPCS codes

J9000–J9999, excluding those listed for hormonal therapy.

Hormonal therapy was classified as an additional therapy

for disease progression if claims were found ‡6 months

after diagnosis and no claims were found in a window from
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30 days before diagnosis to 180 days after diagnosis, or if

there was an interval greater than 1 year between two

hormonal therapy claims if the first claim occurred within

the window around diagnosis. This second condition dis-

tinguishes between neo-adjuvant or adjuvant hormonal

therapy and hormonal therapy initiated for disease pro-

gression. SEER–Medicare cannot identify patients taking

self-administered, oral prescription hormonal drugs, such

as flutamide or oral diethylstilbestrol, as these drugs were

not covered by Medicare during the period of the study.

Tumor characteristics

Clinically localized prostate cancer refers to prostate cancer

thought to be confined within the prostatic capsule based on

results from clinical exam and imaging studies. SEER

reports pathological staging results from RP and lympha-

denectomy when available [11]. Our study focuses on

clinically localized prostate cancer. Since clinically ad-

vanced cancer precludes attempted surgical cure, we include

all surgery patients, assuming that advanced stage arises

from surgical findings, to keep the staging consistent with

XRT patients, for whom surgical information is unavailable.

American Joint Commission on Cancer (AJCC) stage 1 or 2

or, when AJCC staging was missing, SEER historic stage

code 1 was used to identify patients with clinically localized

cancer [12]. Cancer grade was coded using the International

Classification of Diseases for Oncology [13].

Patient characteristics

Race was classified from both SEER and Medicare sources.

Individuals were considered Hispanic if they were Hispanic

in either source, regardless of other racial/ethnic designa-

tions listed. Individuals were considered Asian if they were

coded as such in Medicare or as any of the following racial

classifications in SEER (without a co-listing of black or

Hispanic): Chinese, Japanese, Filipino, Hawaiian, Korean,

Asian Indian/Pakistani, Vietnamese, Laotian, Hmong,

Kampuchean, Thai, Micronesian not otherwise specified

(NOS), Chamorran, Guamanian NOS, Polynesian NOS,

Tahitian, Samoan, Tongan, Melanesian NOS, Fiji Islander,

New Guinean, Other Asian NOS, or Pacific Islander NOS.

Individuals were considered black if they were classified as

black in either data file without an additional classification

of Hispanic or Asian. Finally, individuals were considered

white if they were white in either data file without a clas-

sification of black, Hispanic, or Asian. Individuals coded as

American Indian, Aleutian, or Eskimo or as both black and

Asian was classified as ‘‘other’’ and was not considered for

analysis (n=17).

Data on the presence of other health conditions that may

affect initial and additional treatment as well as survival were

obtained using Medicare inpatient claims for the year prior to

diagnosis. A comorbidity score using hospital discharge

diagnoses was calculated using the approach outlined by

Deyo et al. [14] and Klabunde et al. [15]. We controlled for

race and age specific median household income in the census

tract and included a binary variable indicating whether the

race-specific percentage of those in the tract with less than a

high school education was below 25%.

Date of death was available in both SEER and Medicare

files. SEER date of death was used for individuals dying of

prostate cancer since only SEER data provide cause of

death information. Medicare date of death was used for all

other individuals because Medicare data provided the

longest follow-up (through 31 December 1998).

Endpoints

There were two types of events signifying disease progres-

sion—the occurrence of additional treatment or death from

prostate cancer as listed in SEER’s cause of death variable.

Disease-free survival was measured in months from date of

cancer diagnosis to the first progression event or, if neither

event occurred, to the earlier of the date of death from a cause

other than prostate cancer or 31 December 1998.

Study population

With the SEER–Medicare linkage from 1999, prostate

cancer patients diagnosed from 1 January 1986 to 31

December 1996 from five geographic areas were eligible for

analyses. The five SEER regions used for this study,

Atlanta, Connecticut, Detroit, San Francisco, and Seattle

were chosen for comparability with our earlier analysis of

the black–white disparity in prostate cancer survival and

include nearly all black patients with SEER data from the

start of the PSA era. The selected areas include data col-

lected since 1986 and Medicare claims through 31 De-

cember 1998. Patients were eligible for the study if they

were enrolled in Medicare Part A and Part B from diagnosis

to death or the end of the study. HMO enrollees were ex-

cluded, as services rendered by an HMO will not be de-

tected in SEER–Medicare data. There were 104,537

patients for potential inclusion. Figure 1 presents a flow

chart of the selection of the analysis dataset of 27,213 pa-

tients aged 65–84 from five SEER regions with clinically

localized invasive prostate cancer covered by Medicare who

underwent definitive treatment with surgery or radiation.

Statistical methods

Disease-free survival by race for patients with clinically

localized prostate cancer cases in the five SEER sites was

assessed using Kaplan–Meier survival curves [16] and Cox
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regression models. Disease-free survival estimates by race at

12, 60, and 120 months were taken directly from the SAS�
output. Survival curves were used to describe the overall

racial comparisons, and log-rank tests were used to analyze

the differences between the survival curves. The 75th per-

centile disease-free survival was used as an outcome mea-

sure because no racial groups reached their median survival

time. Interactions were tested simultaneously in a single Cox

regression model containing race, age, prostate-specific

antigen (PSA) testing era (i.e., 1986–1988, the pre-PSA

period; 1989–1991, the early PSA period; and 1992–1996,

the recent PSA period), marital status, SEER site, primary

therapy, tumor stage and grade, and census tract income and

poverty level, and all 2 · 2 interactions between race and

the covariates. In this model, race*primary treatment was

the only significant interaction using a P-value of 0.1 as a

cutoff. The overall, net effect of race on disease-free survival

was estimated by fitting a model with only the race variable,

coded as an indicator variable with white as the referent.

Stage was included as a covariate only for sub-analyses on

surgery patients. The final, statistically independent effect of

race on disease-free survival was obtained by including race

in a Cox regression model with all covariates. The propor-

tional hazards assumption was examined by visually

inspecting log()log[survival])*log(time) plots for depar-

tures from parallelism between the groups being compared.

There was no interaction between race and time using a

P-value of 0.1 as a cutoff, indicating that the proportional

A.  Prostate Cancer Cases from 5 Sites 
Diagnosed 1986-1996 

N=104 537

No/Dropped Yes/Included

N= 13 039 N= 91 498
B.  No Prior Cancer
or additional cancer 
within 6 months 

with prior cancers or 2nd

cancer diagnosed within
6 months

patients with prostate cancer as first
cancer and no other cancer within 6 

months of diagnosis

N= 3386 N= 88 112
C. Invasive prostate
cancer

with in situ cancer with invasive prostate cancer

N= 762 N= 87 350
D.  Identifiable race 
and month of
diagnosis

with no month of
diagnosis or identifiable

race

with valid diagnosis month and
identifiable race 

N=67 442
N= 19 908 with age 65-84

age < 65, age >84
E.  Age 65-84

N= 66 429
F.  Medicare A
and B coverage,
no HMO coverage
during study

N= 1013 Covered by Medicare and no HMO
coverageNo Medicare coverage

and/or had HMO
coverage

N= 53 586
treated with definitive therapy

G.  Treated
definitively

N= 12 843
no treatment within 6 
months of diagnosis

N= 32 948
With clinically localized disease

H. Clinically
localized disease

N= 20 638
Clinically non-local

disease N= 27 213
With 6-month additional treatment

free window 
I. No additional
treatment within 6 
months of additional
treatment

N= 5735
Additional treatment

within 6 months of initial
treatment N= 27 213

Analysis dataset

Fig. 1 Inclusion and exclusion

criteria used to generate analysis

dataset
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hazards assumption was not violated for the effect we were

trying to estimate. Statistical tests for main effects were two-

sided, with a=0.05.

Results

Table 1 presents demographic and tumor characteristics of

the study population. Our study population was comprised

of 23,353 white patients (85.8%), 2,814 black patients

(10.3%), 480 Hispanic patients (1.8%), and 566 Asian

patients (2.1%). All minority groups lived in census tracts

with lower education levels than white patients, and more

black patients lived in census tracts with greater than 20%

of families below the poverty line than all other groups.

48.9% of black patients underwent surgery as their initial

treatment, compared with 54.5% of white patients, 57.7%

of Hispanic patients, and 62.7% of Asian patients. Black

and Asian patients presented with higher grade disease than

both white and Hispanic patients

Figure 2 shows Kaplan–Meier curves for disease-free

survival by race. Black patients had poorer disease-free

survival when compared with all other racial groups. His-

panic and Asian patients trended towards better disease-free

survival compared to white patients, but estimates were

insufficiently precise to be confident that the difference was

real (log-rank P>0.05). Disease-free survival differences

were most notable at 120 months from initial treatment,

when 58.0% of black patients (95% CI: 54.2–61.7%) were

alive without disease recurrence, compared with 65.5% of

white patients (95% CI: 64.5–66.5%), 68.0% of Hispanic

patients (95% CI: 58.6–77.1%), and 72.1% of Asian patients

(95% CI: 64.9–79.2%) (Table 2). The 75th percentile dis-

ease-free survival time for black patients was 13 months less

than that for white patients (95% CI: 6.2–19.8 months),

29.7 months less than that for Hispanic patients (95% CI:

4.4–55.0 months), and 39.1 months less than that for Asian

patients (95% CI: 12.1–66.1 months) (Table 3).

Separate multivariate analyses were conducted for sur-

gery and radiation patients (Table 4). Black race was a

significant predictor of disease-free survival among surgery

patients even with age, comorbidity score, SEER site,

census tract income and education level, marital status,

tumor grade and stage, and PSA testing era in the model.

However, in the model for radiation patients that included

the same covariates, black race was not associated with

disease-free survival.

Discussion

This study demonstrates worse disease-free survival for

black patients when compared to white, Hispanic, and

Asian patients. Hispanic and Asian patients appeared to

have somewhat better survival than white patients, but

confidence intervals overlapped. In multivariate analysis,

black race was an independent predictor of disease-free

survival overall and among surgery patients.

This study used two indicators of disease recur-

rence—apparent treatment for prostate cancer recurrence

and death from prostate cancer. These indicators constitute

accurate and valid estimates of disease recurrence only to

the extent that patients with recurrent cancer undergo

additional treatment or prostate cancer is documented as

their cause of death. Lu-Yao et al. also studied disease

progression using the occurrence of an additional treatment

6 months or longer after initial treatment as a proxy for

recurrent disease [17]. Their study found that additional

treatment occurred in approximately 23% of patients with

clinically localized prostate cancer 60 months after treat-

ment with RP, a rate that is consistent with our results.

In order to distinguish treatment for disease recurrence

from neo-adjuvant or adjuvant therapy, additional treat-

ment was considered an event only if it occurred 6 months

after primary therapy. To assess the impact of misclassi-

fying additional treatment on our conclusions, we repeated

our analysis using both 3- and 12-month windows as cut-

offs. Black patients experienced reduced disease-free sur-

vival compared to all other races regardless of the time

interval used. In addition, excluding death from prostate

cancer as a failure event also did not materially change the

results. Thus, our results are unlikely to be an artifact of

misclassifying additional treatment or an unreliable deter-

mination of cause of death.

Our measures of cancer recurrence likely underestimate

recurrence rates from biochemical (PSA) measures. Addi-

tional therapy may be inappropriate for slowly progressing

recurrent disease or when advanced patient age or comor-

bidity limit life expectancy or tolerance of treatment. If these

patients recur without additional treatment or documented

death from prostate cancer, their recurrences will be unde-

tected using our methods. In addition, Medicare data do not

detect self-administered, oral prescription drugs such as

single-agent flutamide or diethylstilbestrol during the time

period of the study. Furthermore, in our dataset, cause of

death information was not available during the last 2 years of

the study, preventing detection of late prostate cancer deaths

in patients receiving no further prostate cancer treatment.

In addition to medical factors, physician practice pat-

terns and patient preferences influence the relationship

between disease recurrence and additional treatment [18,

19]. Increased frequency among black patients of post-

treatment assessments of black patients or a greater

propensity to institute therapy in black patients once bio-

chemical progression is noted could partly account for the

results we found. However, published data indicating that
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black patients receive poorer follow-up surveillance for

disease recurrence and are less likely to receive aggressive

therapy for their initial treatment make these explanations

unlikely and suggest that our results underestimate the true

disease-free survival difference between black patients and

other racial groups [20, 21].

Table 1 Characteristics of Medicare beneficiaries aged 65–84 years who were diagnosed with clinically localized prostate cancer from 1986 to

1996 at one of five Surveillance, Epidemiology, and End Results (SEER) Program sites

Characteristics No. of white

patients (% of total)

No. of black

patients (% of total)

No. of Hispanic

patients (% of total)

No. of Asian

patients (% of total)

All patients 23,353 (85.8) 2,814 (10.3) 480 (1.8) 566 (2.1)

Age at diagnosis*

65–69 9,409 (40.3) 1,337 (47.5) 237 (49.4) 243 (42.9)

70–74 8,678 (37.2) 976 (34.7) 170 (35.4) 210 (37.1)

75–79 4,231 (18.1) 398 (14.2) 56 (11.7) 86 (15.2)

80–84 1,035 (4.4) 103 (3.7) 17 (3.5) 27 (4.8)

Era of diagnosis*

Pre-PSA (1986–1988) 4,042 (17.3) 388 (13.8) 60 (12.5) 66 (11.7)

Early PSA (1989–1991) 7,249 (31.0) 662 (23.5) 112 (23.3) 140 (24.7)

Recent PSA (1992–1996) 12,062 (51.7) 1,765 (62.7) 308 (64.2) 360 (63.6)

Marital status*

Single 1,108 (4.7) 305 (10.8) 33 (6.9) 23 (4.1)

Married 18,625 (79.8) 1,812 (64.4) 350 (72.9) 479 (84.6)

Divorced/separated/widowed 2,368 (10.1) 473 (16.8) 70 (14.6) 43 (7.6)

Not reported/missing 1,252 (5.4) 224 (8.0) 27 (5.6) 21 (3.7)

SEER site*

San Francisco 4,362 (18.7) 563 (20.0) 315 (65.6) 397 (70.1)

Connecticut 3,990 (17.1) 214 (7.6) 67 (14.0) 25 (4.4)

Detroit 5,865 (25.1) 1,481 (52.6) 57 (11.9) 31 (5.5)

Seattle 7,228 (30.9) 142 (5.1) 37 (7.7) 103 (18.2)

Atlanta 1,908 (8.2) 414 (14.7) 4 (0.8) 10 (1.8)

Treatment*

Radiation 10,614 (45.5) 439 (51.1) 202 (42.1) 211 (37.3)

Surgery 12,739 (54.5) 1,375 (48.9) 278 (57.9) 55 (62.7)

Percentage of persons in census tract with less than a high school education*,a

0–8.5 5,841 (25.0) 179 (6.4) 57 (11.9) 149 (26.3)

8.51–15.5 6,202 (26.6) 179 (6.4) 34 (7.1) 5 (0.9)

15.51–25.0 5,914 (25.3) 406 (14.4) 74 (15.4) 76 (13.4)

25.0–100 3,226 (13.8) 1,892 (67.2) 291 (60.6) 289 (51.1)

Not reported/missing 2,170 (9.3) 158 (5.6) 24 (5.0) 47 (8.3)

Median household income ($)*,a

2,500–30,000 3,848 (16.5) 1,738 (61.7) 86 (17.9) 116 (20.5)

30,001–38,000 5,580 (23.9) 608 (21.6) 106 (22.1) 135 (23.8)

38,001–47,000 6,204 (26.6) 250 (8.9) 177 (36.9) 195 (34.5)

47,000–100,000 6,480 (27.7) 121 (4.3) 84 (17.5) 100 (17.7)

Not reported/missing 1,241 (5.3) 97 (3.5) 27 (5.6) 20 (3.5)

Percentage of persons in census tract living below poverty level*,a

< 20% 20,742 (88.8) 1,223 (43.5) 403 (84.0) 490 (86.6)

>20% 825 (3.5) 1,533 (54.5) 61 (12.7) 64 (11.3)

Not reported/missing 1,786 (7.7) 58 (2.0) 16 (3.3) 12 (2.1)

Prostate cancer grade*,b

1 3,377 (14.5) 359 (12.8) 68 (14.2) 66 (11.7)

2 14,863 (63.6) 1,703 (60.5) 316 (65.8) 363 (64.1)

3 3,885 (16.6) 581 (20.6) 85 (17.7) 118 (20.9)

Ungraded 1,228 (5.3) 171 (6.1) 11 (2.3) 19 (3.3)

*Two-sided P < 0.001 (v2 test)
aRace and age specific within the census tract
bCoded using the International Classification of Diseases for Oncology [13]
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It is possible that unmeasured non-medical variables

relevant to our measure of disease recurrence may con-

found our results. SEER–Medicare data provide little

information on other environmental, dietary, and lifestyle

factors that may affect responses to specific treatments. In

addition, important medical predictors of recurrence rates,

such as preoperative serum PSA value and tumor size, were

not available in the dataset. Residual confounding in

measured variables may also bias our results. For example,

education and SES information in SEER–Medicare are

available only at the census-tract level, which only

approximates individual level information [22, 23]. Com-

pared to valid, patient-specific data for these demographic

variables any surrogate indicator is inaccurate, but census-

tract data provide useful information that distinguishes

patient groups and its use is widely accepted. Furthermore,

comorbidity measures are limited by the number of

comorbid conditions available from claims data.

A major strength of this study is that the use of SEER–

Medicare data provide extended follow-up of a large,

population-based cohort of prostate cancer patients in di-

verse locations in the United States. Although the five

SEER areas we studied are not statistically representative

of the entire US population, they are broadly representative

of the urban US [24]. However, the restriction of our

analysis to Medicare patient aged 65–84 may limit its

relevance to the younger patients currently being diagnosed

with prostate cancer.

During the years during which the patients we studied

were diagnosed, PSA testing produced a stage shift in

prostate cancer, resulting in lower stage, earlier cancers de-

tected in younger men compared to the cancers we studied.

Our results may therefore overstate current recurrence rates,

although racial differences would be less affected. The

majority of patients in all racial groups in our study were

diagnosed during the recent PSA era (1992–1996), but our

ability to examine these more recent cancers is sharply

limited by having only 2–4 years to follow them. When

examined by PSA era, the disease-free survival disparity

between white and black patients was least pronounced in the

most recent period (1992–1996), but longer follow-up will

be required to verify that the disparity has really declined.

In our previous analysis of the same patient population,

we found that compared to white patients, black patients

with clinically localized prostate cancer had poorer overall

and prostate cancer-specific survival for all treatment

modalities and especially after surgery, even with control

for comorbid medical conditions [6]. We now extend these

findings to include higher prostate cancer recurrence rates.

The fact that black prostate cancer patients have higher

clinical recurrence rates while alive suggests that at least

part of the racial difference in prostate cancer mortality is

not attributable to delayed initial diagnosis or less effective
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cancer by race. Curves (unadjusted) show disease-free survival. Log-

rank P < 0.0001 for black/white comparison and black/Asian

comparison. Log-rank P=0.006 for black/Hispanic comparison.

Log-rank P > 0.05 for Asian/white, Hispanic/white and Hispanic/

Asian comparison

Table 2 Disease free survival for all patients by race (unadjusted analyses)a

Race 12 months 60 months 120 months

Survival rate (95% CI) No. at risk Survival rate (95% CI) No. at risk Survival rate (95% CI) No. at risk

White 0.979 (0.977–0.981) 22,862 0.803 (0.797–0.808) 12,463 0.655 (0.645–0.665) 1,560

Black 0.982 (0.977–0.987) 2,763 0.769 (0.752–0.787) 1,182 0.580 (0.542–0.617) 169

Hispanic 0.977 (0.963–0.990) 469 0.819 (0.781–0.857) 218 0.680 (0.586–0.771) 19

Asian 0.979 (0.967–0.991) 554 0.827 (0.793–0.862) 255 0.721 (0.649–0.792) 29

aSurvival rates obtained from Kaplan–Meier survival estimates. CI, confidence interval

Table 3 Time until 75% disease-free survival for black patients

compared to other races (unadjusted analyses)a

Race Months

(95% CI)

Difference in

months (95% CI)

Black 65.1 (60.6–71.5) –

White 78.1 (75.7–80.4) 13.0 (6.2–19.8)

Hispanic 94.8 (69.6–120.7) 29.7 (4.4–55.0)

Asian 104.2 (77.3–131.2) 39.1 (12.1–66.1)

aSurvival times were obtained from Kaplan–Meier survival estimates.

CI, confidence interval
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management of recurrent disease. Poorer disease control

implies less technically adequate initial treatment or tumors

with more aggressive biological behavior. Such biological

differences could reflect racial differences in factors

affecting tumor initiation or progression (e.g., nutrition,

chemical exposures, chronic stress, genetic variants, etc.).

In conclusion, our study of disease-free survival in

prostate cancer patients with clinically localized disease

observed worse outcomes for black patients. Among sur-

gery patients, race was a significant predictor of disease-

free survival despite adjustments for measurable potential

confounders in the model. Longer follow-up is required for

accurate estimates of the outcomes of patients diagnosed

during the era of PSA screening, and using biochemical

recurrence, if feasible, may improve on our measure of

disease progression. Earlier recurrence of prostate cancer

may help explain black patients’ increased risk of mortality

from prostate cancer.
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