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Abstract
Purpose Racial differences in prostate cancer treatment pat-
terns have mot ivated concerns about over- and
undertreatment. We surveyed black and white patients with
localized prostate cancer (LPC) regarding their treatment
decision-making processes to gain a better perspective on fac-
tors associated with LPC treatment choice.
Methods We conducted a population-based, cross-sectional
survey of 260 men (132 black, 128 white) aged ≤75 years,
with newly diagnosed LPC. Our primary outcome was treat-
ment choice (either surgery, radiation, or watchful waiting/
active surveillance (WW/AS)), and our primary predictors
were race and tumor risk level.
Results Overall, treatment choice did not differ by race. As
cancer risk increased, both black and white patients were more
likely to undergo surgery and less likely to receive radiation.
However, the pattern of WW/AS was different between white
and black men. White men were less likely to select WW/AS
as cancer risk increased, while risk level was unrelated to
black men undergoing WW/AS. Urologist’s recommendation
had the greatest impact on men’s treatment choice, followed
by tumor risk level, age, and personal preferences.

Conclusions Although there were no overall racial differences
in treatment choice, when stratified by tumor risk level, the
pattern of WW/AS was different between white and black
patients, suggesting that over- and undertreatment is a larger
concern for black than white men. A risk-stratified approach
to understand racial disparities in LPC treatment and better
strategies to aid black men in their treatment decision-
making are needed to reduce racial disparities in prostate can-
cer outcomes.
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Racial differences . Prostatectomy . Radiation . Active
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Introduction

Prostate cancer remains the most common malignancy in the
USA. Prostate cancer exhibits a striking racial disparity as
black men have 1.6 times higher incidence and 2.4 times
higher mortality compared to white men [1]. Known genetic
susceptibility accounts for only a small proportion of the racial
variation [2]. The disproportionate burden of prostate cancer
in black men may be related to unequal access to medical care
and differences in the receipt of treatment [2]. Black men who
receive prostate cancer treatment similar to that of white men
experience similar outcomes [3, 4]. Historically, black men
undergo less aggressive treatment, more watchful waiting
(WW), even after adjustment for socioeconomic status
(SES) [5–7].

Although the literature raises questions about racial differ-
ences in cancer treatment and outcomes, the studies often have
important limitations. Many were conducted before the era of
widespread PSA screening, while others use cancer registry
data that lack information on the presence of comorbidities
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and/or SES, which may influence men’s treatment options [7,
8]. In addition, there are few studies that investigate the pa-
tient’s perspective about how and why they decide on the
treatment for their localized prostate cancer (LPC) [9], and
even less is known about whether decision-making influences
differ among racial groups. It is unclear whether men’s treat-
ment choices correspond to their tumor risk level, which
would affect the likelihood of clinical benefit. The risk strati-
fication of prostate cancer has allowed for improved counsel-
ing of patients and provides guidance for treatment selection.
Concerns of overtreatment of low-risk cancers and
undertreatment of high-risk cancers are hotly debated
[10–13]. An improved understanding is needed regarding
the treatment decision-making for LPC, particularly in a con-
temporary screen-detected cohort.

Given the paucity of research on racial disparities in pros-
tate cancer treatment decision-making [14] and increasing
concern of overtreatment of low-risk cancer [11], we conduct-
ed a population-based study of racially and socioeconomically
diverse LPC patients. We hypothesized that race and tumor
risk affect treatment choice even after adjusting for men’s
preferences, SES, and comorbidities.

Materials and Methods

We conducted a cross-sectional survey of black and white men
living in the metropolitan Detroit area aged ≤75 years and
newly diagnosed with LPC between 2009 and 2010. Cases
were identified by Rapid Case Ascertainment (RCA) in the
Metropolitan Detroit Cancer Surveillance System (MDCSS),
a founding member of the National Cancer Institute’s Surveil-
lance, Epidemiology, and End Results (SEER) program. RCA
reviews pathology reports of malignancy from all area hospi-
tals and clinical laboratories and usually identifies newly inci-
dent cancer cases within 3–4 months of diagnosis. RCA
allowed us to identify and contact men while they were in
the process of making treatment decisions to minimize the
potential recall bias. LPC was defined as T1–T2 tumors based
on American Joint Committee on Cancer (AJCC) stage
criteria. The study received approval from the institutional
review board at Wayne State University.

Survey Instrument

The content and design of the surveywere developed based on
thorough literature review, and refined by the findings of for-
mal semi-structured, in-depth, in-person interviews of 21 men
(14 black, 7 white) with newly diagnosed LPC [15, 16]. The
survey asked men to report their treatment choice, reasons for
the choice, and what treatment options were offered and rec-
ommended by their physicians, including urologist, radiation
oncologist, and primary care physician (PCP).

Overall, the survey instrument demonstrated good reliabil-
ity and validity. Internal consistency of the scales (e.g., treat-
ment efficacy/cure, treatment burden) measured by
Cronbach’s alpha ranged from 0.63 to 0.87. To evaluate con-
struct validity, we conducted factor analyses of our scales and
found the resulting factors were well defined and conformed
to our theoretical expectations. The predictive validity of our
scales was demonstrated in that the scales discriminated be-
tween groups of individuals expected to differ with regard to
treatment choice.

Study Population and Sampling

During the study period, a total of 874 potentially eligible LPC
cases were identified, and 559 were sampled for inclusion in
the study. To achieve similar numbers of white and black men,
we sampled white men at a ratio of 1:3. Other racial groups
were excluded due to their small numbers in the registry,
which reflects the population of the metropolitan Detroit area.
After initial physician and patient contact, 168 total patients
were excluded as described in Fig. 1. Of the 391 eligible cases,
266 men completed the survey with a response rate of 68 %
(white 78 %, black 62 %), 6 of which were excluded from the
data analysis. Twenty men were excluded from multinomial
logistic regression due to selection of treatment other than the
3 main treatments, including 8 men who were undecided on
treatment at the time of survey.

Data Collection

Physicians were notified of our intention to contact his/her
patient with the option to exclude participation. If there was
no physician objection, we initiated the Dillman method for
contacting patients to encourage survey response [17]. This
approach consisted of mailing study materials and a small
monetary incentive with a multi-method follow-up approach,
including postcard reminders and follow-up calls. Participants
were encouraged to complete the written survey, and a tele-
phone option was offered for those who did not return a com-
pleted survey after reminders (<5 %).

Measures

The primary outcome variable was the patient’s self-
reported treatment choice (surgery, radiation, or WW/
AS), which was identified from an 8-item list including
an open-ended Bother^ category. There were two primary
predictor variables: risk level and race. Cancer risk level
was categorized as low, intermediate, or high risk using
the American Urological Association endorsed D’Amico
criteria [18], which is based on prostate-specific antigen
(PSA) level, Gleason score, and stage [19]. Since the fo-
cus was on patient perspectives of the treatment decision
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process, self-reported PSA level and Gleason score were
used when available and supplemented by MDCSS. Since
patients are unlikely to know the exact stage of their can-
cer, MDCSS stage data were used. Self-reported demo-
graphic variables included age, marital status, education,
income, insurance type, employment status, general health
status, and the number of comorbidities obtained from a
modified Charlson comorbidity index [20]. Patients were
asked to report if they saw a urologist, radiation oncolo-
gist, and PCP, and what their treatment recommendation
was. Since every patient saw a urologist, their specific
recommendations were analyzed in detail. About half the
patients saw the other specialists, and their recommenda-
tions could not be evaluated in detail.

Decision influencing factors were derived using a 12-item
scale of Likert questions that asked Bhow much was your
treatment decision influenced by whether the treatment
would: get rid of the cancer, be convenient to receive, interfere
with sex life, cause leakage of urine,^ etc. The Likert response
categories ranged from 1 (BDid not influence decision^) to 4

(BVery much influenced decision^). Factor analyses of the
scale revealed three well-defined, meaningful factors: desire
for Btreatment efficacy/cure,^ concerns of Btreatment burden,^
and Bworry about side effects^ (Cronbach alpha of 0.63, 0.80,
and 0.80, respectively). The factor Btreatment efficacy/cure^
included 2 items (cure and reduce recurrence); Btreatment
burden^ included 4 items (pain, inconvenience, life style,
and cost); and Btreatment side effects^ included 6 items (sex-
ual, urinary, and bowel symptoms).

Statistical Analysis

Five percent of surveys were double entered to confirm
data entry accuracy. Self-reported household income was
not reported by 10 % of subjects and was imputed using
median household income based on census track. All oth-
er variables had <5 % missing data and were not differ-
entially missing.

Racial and treatment group differences in demo-
graphics, comorbidities, PSA level, Gleason score,

559 Men with prostate 
cancer identified through 

RCA

391 Sent surveys
(Eligible cases with physician 

approval to contact)

266 Completed surveys

260 Included in the final 
analytic sample

(Black 132, White 128)

137 Surgery
(Black 68, White 69)

72 Radiation
(Black 36, White 36)

31 WW/AS
(Black 17, White 14)

168 Excluded
-118 Physician refused contact with patient
-50 did not meet study inclusion criteria

(distant disease, date of diagnosis, 
residency, too ill, language barrier)

125 Non-responders
-55 Active refusals
-43 Passive refusals
-27 Unable to be located

6 Excluded
-4 self reported non-black/white
-2 with extensive missing data

20 excluded from logistic 
regression analyses due to other 
treatment (including 8 undecided)

Fig. 1 Determination of study sample
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general health, perceived cancer seriousness, and worry
about cancer were examined using t tests, chi-square anal-
yses, and generalized linear modeling. The effect of race,
tumor risk level, desire for treatment efficacy/cure, con-
cern about treatment burden, and worry about treatment
side effects on treatment choice were evaluated using
multinomial logistic regression. A backward stepwise pro-
cedure selected the final predictor variables included in
the model. All analyses were completed using SPSS ver-
sion 20 (SPSS Inc., Chicago, IL), with an alpha <0.05 as
significant.

Results

Compared to white men, black men had lower education and
income, were less likely to be married/partnered, and less
likely to have private insurance (all p≤0.001) (Table 1). There
were no racial differences in the percentage of men who re-
ported a family history of prostate cancer, yet black men re-
ported a higher number of relatives with prostate cancer. There
were no racial differences in PSA level, Gleason score, stage,
risk level, treatment selected, comorbidities, and cancer seri-
ousness perception; however, blackmenwere somewhat more
likely to report worse perception of general health (p=0.06)
and a higher degree of cancer worry (p=0.08). Both races
rated treatment efficacy/cure as the factor that most strongly
influenced their treatment decisions. Yet, black men reported
higher concern regarding treatment burden than white men
(p=0.04) and white men reported higher desire of treatment
efficacy/cure than black men (p=0.04). There were no racial
differences in how strongly their decisions were influenced by
worry about side effects.

Regardless of race, men who chose surgery were younger
than men who chose radiation or WW/AS (p≤0.001). In ad-
dition, men who chose surgery reported better perception of
general health, lower number of comorbidities, and were more
likely to have full-time jobs and private insurance. There were
no differences in education, income, marital status, or family
history by treatment group. There were significant differences
in Gleason score, stage, and risk level based on treatment
groups, but not PSA level. Men who chose surgery perceived
their cancer as more serious, worried about it more, and had a
higher proportion of high-risk disease.

About half of both white and black men reported that their
urologist(s) did not recommend any treatment. However,
when their urologists gave a recommendation, they were more
likely (70 %) to recommend surgery. Almost all men (90 %)
who received a surgery recommendation chose surgery. There
were no racial differences in the urologist’s treatment recom-
mendation or the congruence between recommendation and
treatment selection. Additionally, there were no racial differ-
ences in the proportion of men who visited radiation

oncologists (50 %) and/or their primary care physician
(PCP) (45 %) during the time of treatment decision-making.
Over half (59 %) of the men who reported a visit to radiation
oncologist selected radiation, while most (65 %) men who
reported a visit to PCP selected surgery. Like urologists, ap-
proximately half of the radiation oncologists and PCPs did not
recommend a specific treatment.

In unadjusted bivariate analyses, all tested variables except
race, education, and worry about side effects were significant-
ly associated with treatment choice. In the adjusted analyses,
race, age, full-time employment, risk level, worry about can-
cer, treatment efficacy/cure, treatment burden, and urologist
surgery recommendation were significantly associated with
treatment choice. There was a significant interaction between
race and tumor risk level (p=0.008) in unadjusted and adjust-
ed analyses (data not shown here but available as a
supplement Table for online publication only).

Multinomial logistic regression comparing surgery and
WW/AS revealed that younger men (≤65) and men who em-
phasized treatment efficacy/cure were more likely to receive
surgery; while older men and men who emphasized treatment
burden were more likely to receive WW/AS (Table 2). More
importantly, men who received a surgery recommendation
from their urologist were much more likely to receive surgery
than those who did not.

When comparing radiation and WW/AS, there was a sig-
nificant race by risk level interaction. For black men, as tumor
risk level increased, they were less likely (OR=0.31) to re-
ceive radiation and more likely to receive WW/AS. For white
men, this association was in the opposite direction (OR=2.4)
but it was not statistically significant (p=0.09, data not
shown). In addition, younger men and men who emphasized
treatment efficacy/cure were more likely to receive radiation
while older men andmen who had full-time employment were
more likely to choose WW/AS. Furthermore, compared to
men who chose radiation, men who chose WW/AS reported
greater cancer worry.

When comparing radiation and surgery, as risk level in-
creased both black and white men were less likely to receive
radiation over surgery (OR=0.15, OR=0.39, respectively). In
addition, men concerned about treatment burden were more
likely (OR=1.9) to receive radiation, while men receiving
urologist’s surgery recommendation were less likely (OR=
0.16) to receive radiation.

The race by risk level interaction is illustrated in
Fig. 2. For both races, as cancer risk increased, the per-
centage choosing radiation decreased and the percentage
choosing surgery increased. For WW/AS, white men with
low-risk cancer were most likely to choose this option
(29 %) and least likely with high-risk cancer (2 %).
Black men chose WW/AS equally for low- and high-
risk (10 %) disease, and the proportion was highest for
intermediate risk (33 %).
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Discussion

Overall, we found no racial differences in the initial treatment
choice for LPC with low uptake of WW/AS for both races.
Regardless of race, younger patients and patients with higher
risk tumors were more likely to select surgery and less likely
to select radiation. However, the pattern of undergoing WW/
AS differed by race. As cancer risk increased, white men were
less likely to select WW/AS while black men did not select
WW/AS based on tumor risk level.

There are a few earlier reports that suggest similar interac-
tions between race and tumor aggressiveness [12, 21, 22].
Hoffman et al. [21] reported that among men with aggressive
prostate cancers, black men received surgery less often than
white men and were more often treated with androgen depri-
vation or WW. Although our findings support the observation
that racial disparities in definitive therapy have decreased
significantly over the years [21, 22], the interaction between
race and tumor aggressiveness persisted in our contemporary
cohort. This is concerning because it could lead to

Table 2 Comparisons of treatment choice using multinomial logistic regression

Comparison group Variables B Wald
chi-square

Odds ratio 95 % confidence
interval for odds ratio

p value

Lower
bound

Upper
bound

Surgery vs. WW/AS Race −0.872 0.709 0.418 0.055 3.189 0.400

Age −1.315* 4.396 0.268 0.079 0.918 0.036

Employment −0.635 1.074 0.530 0.160 1.761 0.300

Risk level 0.728 2.059 2.071 0.765 5.604 0.152

Worry about prostate cancer −0.219 0.531 0.803 0.445 1.450 0.467

Treatment efficacy/cure 1.233† 10.193 3.431 1.609 7.313 0.001

Surgery recommendationa 3.186† 9.006 24.198 3.020 193.887 0.003

Treatment burden −0.670* 4.365 0.512 0.273 0.960 0.037

Race*Risk level 1.081 1.972 2.946 0.652 13.324 0.161

Intercept −1.621 0.900 0.343

Radiation vs. WW/AS Race −2.039* 5.775 0.130 0.025 0.687 0.017

Age −1.432* 5.851 0.239 0.075 0.762 0.016

Employment −1.581† 6.825 0.206 0.063 0.674 0.009

Risk level −1.184* 5.618 0.306 0.114 0.818 0.019

Worry about prostate cancer −0.646* 4.817 0.524 0.294 0.934 0.029

Treatment efficacy/cure 0.716* 4.238 2.046 1.034 4.048 0.040

Surgery recommendationa 1.380 1.513 3.975 0.441 35.853 0.219

Treatment burden −0.028 0.008 0.972 0.515 1.834 0.930

Race*Risk level 2.058† 7.804 7.831 1.845 33.240 0.005

Intercept 2.261 2.681 0.102

Radiation vs. surgery Race −1.166 1.912 0.311 0.060 1.628 0.167

Age −0.117 0.069 0.889 0.369 2.141 0.793

Employment −0.946 3.786 0.388 0.150 1.007 0.052

Risk level −1.912† 18.988 0.148 0.062 0.350 <0.001

Worry about prostate cancer −0.426 3.828 0.653 0.426 1.001 0.051

Treatment efficacy/cure −0.517 2.150 0.596 0.299 1.191 0.143

Surgery recommendationa −1.806† 14.491 0.164 0.065 0.416 <0.001

Treatment burden 0.641† 7.623 1.899 1.204 2.993 0.006

Race*Risk level 0.977 2.881 2.658 0.859 8.222 0.090

Intercept 3.883 6.870 0.009

*p<0.05; †p<0.01
aUrologist recommended surgery

42 J. Racial and Ethnic Health Disparities (2016) 3:35–45



overtreatment of low-risk disease and undertreatment of
intermediate/high-risk disease in black men [12]. It also
suggests that either a lack of understanding of tumor risk
in black men or poor communication between black
patients and their physicians may exist. Indeed, Steenland
et al. [23] found that poor patient-physician communication
was prevalent among black men and that it was associated
with not choosing definitive treatment. In our sample, black
men had significantly lower SES than whites, which may
contribute to lower health literacy and poorer understand-
ing of risks and benefits of treatment options. Racial differ-
ences in treatment preferences could also contribute to the
differential patterns. For instance, black men were more
concerned by the treatment burden associated with surgery
than white men, and it played a small but significant role in
their treatment choice.

The few previous studies that looked at racial differences in
prostate cancer treatment decision-making have shown that
differences exist in the type of treatment chosen, with black
men more likely to choose nonsurgical options compared to
white men [21, 24, 25]. While it is unclear why these differ-
ences exist, some hypothesize that physicians may provide
black men with different information, either because they
think these men would not adhere to medical advice or that
they would be less receptive to surgery [21, 24]. In contrast,

our findings suggest that physicians provided similar treat-
ment recommendations to both black and white patients, and
they were equally receptive to physician recommendation.
This is encouraging and supports more recent findings of
overall decrease of racial disparity in the use of definitive
therapy [21, 22]. Furthermore, we found that both black and
white men reported about half of their physicians, regardless
of specialty, did not recommend any specific treatment. This is
interesting in the context of widespread knowledge that spe-
cialists are biased towards the treatment they themselves de-
liver [26]. Our findings suggest considerable efforts are made
by physicians to be impartial as the current evidence warrants.
However, we also clearly show that specialists favor their own
treatment when providing a specific recommendation.

Compared to a relatively passive WW approach, AS is an
active program of surveillance with curative treatment trig-
gered by signs of cancer progression and is considered a rea-
sonable choice for men with low-risk disease [11]. However,
only 10% of men in our sample chose AS, which is consistent
with other reports [27, 28]. Given the strong influence of urol-
ogist’s recommendation on treatment choice, interventions to
decrease overtreatment of low-risk cancers should include
urologists. In fact, Davison et al. [29] identified urologist’s
recommendation as the most influential factor on the decision
to choose AS in a small survey ofmostly white, educatedmen.
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Study Strengths and Limitations

This study has important strengths. First, our study is one
of few population-based studies that examined the person-
al, sociocultural, clinical, and physician influences on
prostate cancer treatment choices. More importantly, this
study is unique in its examination of racial differences in
the rationale and forces that motivate treatment choice
from the patient’s point of view.

However, there are several limitations. First, although our
goal was to survey patients before treatment began, approxi-
mately 66 % of men had started treatment. Therefore, recall
bias may have affected patient reports. However, men sur-
veyed before and after treatment began were not significantly
different in respect to treatment choice, demographics, clinical
characteristics, or decision-influencing factors (data not
shown). Furthermore, all men were surveyed within 6 months
of diagnosis, which should minimize potential recall bias.
Second, a small number of patients (n=31) chose WW/AS
in this cohort, and the interaction between race and risk should
be interpreted cautiously. Larger studies are needed to confirm
this finding. Third, we did not differentiate WW from AS in
this study since AS is a relatively new term, and these terms
are still used interchangeably by both physicians and patients
[11]. In addition, as this survey was done between 2009 and
2010, we expect more patients may choose AS now because
of new evidence supporting the safety of AS [31] and the
increasing concerns of overdiagnosis and overtreatment of
LPC [13]. Fourth, other than the stage at diagnosis, all data
were self-reported. However, the high correlations (>0.7, data
not shown) between self-reported tumor characteristic (e.g.,
PSA level and Gleason score) and those reported in the tumor
registry give us confidence of the accuracy of the self-reported
data. Fifth, our sample has a relatively lower percentage of
low-risk disease (18.6 %) compared to most published data
[28, 30, 31] This is mainly due to the higher proportion of
clinical stage (≥ T2c) recorded in MDCSS, which automati-
cally assigns them to high-risk based on D’Amico criteria.
When we recalculated risk level using only PSA level and
Gleason score, the proportion of low-risk disease was similar
to other published reports, and the race and risk interaction
persisted. Finally, our sample was derived from one urban
metropolitan area and may not be representative of non-
urban locations or different geographic areas.

In conclusion, this racially diverse, population-based
study provides an important assessment of personal, socio-
cultural, and clinical influences of LPC treatment decision-
making. Although there were racial differences in some pa-
tient preferences, there were no racial differences in overall
treatment choices. Regardless of race, men who chose sur-
gery were more influenced by their desire for cure and urol-
ogist’s surgery recommendation. Men who chose radiation
were more influenced by concerns of treatment burden.

White men who chose WW/AS followed an expected pat-
tern of decreasing WW/AS choice as tumor risk increased;
black men did not follow this pattern. Over-and
undertreatment may be a larger concern for black men com-
pared to white men and deserves further investigation. A
risk-stratified approach to understand racial disparities in
prostate cancer treatment and better strategies to aid black
men in their treatment decision-making are needed to reduce
racial disparities in prostate cancer outcomes.
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