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Background: With the growing concerns about overtreatment in

prostate cancer, the extent to which radiation oncologists and ur-

ologists perceive active surveillance (AS) as effective and recom-

mend it to patients are unknown.

Objective: To assess opinions of radiation oncologists and urolo-

gists about their perceptions of AS and treatment recommendations

for low-risk prostate cancer.

Research Design: National survey of specialists.

Participants: Radiation oncologists and urologists practicing in the

United States.

Measures: A total of 1366 respondents were asked whether AS was

effective and whether it was underused nationally, whether their

patients were interested in AS, and treatment recommendations for

low-risk prostate cancer. Pearson’s w2 test and multivariate logistic

regression were used to test for differences in physician perceptions

on AS and treatment recommendations.

Results: Overall, 717 (52.5%) of physicians completed the survey

with minimal differences between specialties (P = 0.92). Although

most physicians reported that AS is effective (71.9%) and under-

used in the United States (80.0%), 71.0% stated that their patients

were not interested in AS. For low-risk prostate cancer, more

physicians recommended radical prostatectomy (44.9%) or bra-

chytherapy (35.4%); fewer endorsed AS (22.1%). On multivariable

analysis, urologists were more likely to recommend surgery [odds

ratio (OR): 4.19; P < 0.001] and AS (OR: 2.55; P < 0.001), but less

likely to recommend brachytherapy (OR: 0.13; P < 0.001) and ex-

ternal beam radiation therapy (OR: 0.11; P < 0.001) compared with

radiation oncologists.

Conclusions and Relevance: Most prostate cancer specialists in the

United States believe AS effective and underused for low-risk

prostate cancer, yet continue to recommend the primary treatments

their specialties deliver.
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Among the approximately 230,000 patients diagnosed
with prostate cancer each year, most men present with

clinically localized disease and can achieve long-term sur-
vival with radiation therapy or surgery.1–3 However, active
surveillance (AS) has become an emerging disease man-
agement strategy for this common malignancy.4 Clinical
guidelines recommend AS, which involves close monitoring
for disease progression by serial prostate-specific antigen
(PSA) testing, digital rectal examinations and prostate bi-
opsies, as 1 treatment alternative for patients with low-risk

From the Departments of *Urology; wInternal Medicine, Cancer Outcomes,
Public Policy and Effectiveness Research (COPPER) Center Yale Uni-
versity, New Haven, CT; zDepartment of Radiation Oncology, Harvard
Medical School, Brigham and Women’s Hospital, Boston, MA; yDe-
partment of Surgery, Fox Chase Cancer Center-Temple University
Health System, Philadelphia, PA; 8Division of Health Care Policy &
Research, Knowledge and Evaluation Research Unit; zDepartment of
Urology, Mayo Clinic, Rochester; #Division of Health Care Policy &
Research, Mayo Clinic, Rochester, MN; **Department of Radiation
Oncology, Cancer Outcomes, Public Policy, and Effectiveness Research
Center (COPPER), Yale University, New Haven, CT; wwDivision of
Urology, Harvard Medical School, Brigham and Women’s Hospital,
Boston, MA; zzHealthPartners Institute for Education and Research,
Minneapolis, MN; yyCancer Prognostics and Health Outcomes, Uni-
versity of Montreal Health Center, Montreal, QC, Canada; and 88Bio-
ethics Research Unit, Knowledge and Evaluation Research Unit,
Division of General Medicine, Mayo Clinic, Rochester, MN.

Supported by the Robert Derzon Award from the Medical Decision Foun-
dations, Boston, MA.

Presented at the 2012 Annual Meeting of the American Society of Clinical
Oncology (ASCO), Chicago, IL.

C.P.G. reports being member of a scientific advisory board for FAIR Health
Inc. and receiving research support from Medtronic Inc. to develop
methods of clinical trial data sharing. The remaining authors declare no
conflict of interest.

Reprints: Simon P. Kim, MD, MPH, Department of Urology, Cancer Out-
comes, Public Policy, and Effectiveness Research Center (COPPER),
Yale University, P.O. Box 208058, New Haven, CT 06519. E-mail:
simkim@me.com.

Supplemental Digital Content is available for this article. Direct URL cita-
tions appear in the printed text and are provided in the HTML and PDF
versions of this article on the journal’s Website, www.lww-medical
care.com.

Copyright r 2014 by Lippincott Williams & Wilkins
ISSN: 0025-7079/14/5207-0579

ORIGINAL ARTICLE

Medical Care � Volume 52, Number 7, July 2014 www.lww-medicalcare.com | 579

mailto:simkim@me.com
http://www.lww-medicalcare.com
http://www.lww-medicalcare.com


disease (T1c, PSA: 4–10 ng/mL and Gleason 6).5,6 To ad-
dress the growing concern of overtreatment, a recent NIH
consensus statement on the role of AS for prostate cancer
concluded that it should be offered to eligible patients with
low-risk disease and that approximately 100,000 patients are
eligible for such an approach annually.7 Yet, most patients
are treated with radiation therapy or surgery with approx-
imately 10% undergoing AS, despite the current guidelines
and existing evidence.8–11 A recent Veterans Affairs study
also reported that a majority of men with low-risk prostate
cancer and multiple comorbidities were being overtreated
with brachytherapy, radiation therapy, or surgery.12 Indeed,
advanced treatment technology—intensity-modulated radia-
tion therapy and robotic surgery—are being increasingly
used among men who are least likely to benefit due to
low-risk prostate cancer or limited life expectancy.13 As a
consequence, treatment recommendations of radiation on-
cologists and urologists for low-risk prostate cancer bear
particular relevance on the national use of AS.

Current perceptions of radiation oncologists and urol-
ogists on whether AS is effective and the degree to which it
is recommended may represent key barriers to its greater
adoption in clinical practice. Attitudes toward this con-
servative disease management approach from specialists who
treat prostate cancer may contextualize the relatively low
adoption of AS in the United States. Therefore, we per-
formed a national survey of radiation oncologists and urol-
ogists to assess their perceptions regarding the effectiveness
of AS, comfort with routinely recommending it to patients,
and typical treatment recommendations for low-risk PC. We
also aimed to ascertain the physician-reported rates of pa-
tients who choose AS in clinical practice, whether their pa-
tients are interested in it, and their perceptions about the
appropriate national utilization of different primary treat-
ments for localized prostate cancer in the United States.

METHODS

Survey Sample
Upon Institutional Review Board approval, we ac-

quired a random sample of radiation oncologists and urolo-
gists from the American Medical Association (AMA)
Physician Masterfile in June 2011. The survey sample was
restricted to physicians who had completed their residency
training, aged less than 65 years, primarily involved in pa-
tient care, and practicing in the United States.

Survey Questionnaire and Administration
A pilot questionnaire was developed to assess the

perceptions and beliefs of radiation oncologists and urolo-
gists on emerging issues in the treatment of localized pros-
tate cancer. The pilot survey instrument was initially tested
in a random sample of 50 radiation oncologists and 50 ur-
ologists from a single mailing in July 2011. Items were then
revised according to the responses in the pilot survey.

To assess for possible barriers in clinical practice, we
conceptualized case presentations where AS would be con-
sidered an acceptable treatment option based on clinical
guidelines.5,6 For the first clinical scenario, we presented a

healthy 65-year-old patient diagnosed with low-risk prostate
cancer based on the following clinical features: PSA
4–10 ng/mL, T1c, and Gleason 6. Respondents were queried
about whether AS was effective as a disease management
strategy and whether they felt comfortable routinely rec-
ommending AS in the clinical scenario (Appendix I, Sup-
plemental Digital Content 1, http://links.lww.com/MLR/
A728). Respondents could select from a 4-point Likert scale
for each item, which was then dichotomized for the analysis.

The survey instrument also included items assessing
physicians’ perceptions regarding the patterns of care for men
with localized prostate cancer. Considering a clinical scenario
similar to the initial case presentations, respondents were asked
to report the percentage of patients (< 5%; 5%–10%; 11%–
15%; or >15%) who choose AS in their clinical practice
(Appendix II, Supplemental Digital Content 2, http://links.
lww.com/MLR/A729). In addition, the survey included items
that assessed whether the national rates of AS, brachytherapy,
external beam radiation therapy, and radical prostatectomy
were being “overused,” “used at the right rate,” or “underused”
in United States (Appendix III, Supplemental Digital Content
3, http://links.lww.com/MLR/A730).

The survey included a second case presentation of a
healthy 60-year-old patient diagnosed with localized prostate
cancer with normal functional outcomes and greater than
10-year life expectancy (Appendix IV, Supplemental Digital
Content 4, http://links.lww.com/MLR/A731). Physicians
were asked to select a treatment recommendation of AS,
brachytherapy, external beam radiation therapy, radical
prostatectomy, or primary androgen deprivation for this case
presentation.

Study Implementation Process
From November 2011 to April 2012, the survey was

mailed to a random sample of 1366 physicians (n = 686 for
radiation oncology; n = 680 for urology) in the United States.
Each eligible respondent was mailed a cover letter, survey,
and a token cash incentive. Nonresponders were mailed a
reminder letter and another copy of the survey questionnaire
for 3 successive waves approximately every 6 weeks.
Framing variables obtained from the survey and AMA
Masterfile included physician demographics, practice setting
(academic or community), compensation structure (billing or
salary with/without bonus), number of physicians in practice
and prostate cancer patients seen each week, and geographic
region (northeast, midwest, south, or west).

Statistical Analysis
Pearson’s w2 test was used to assess for bivariate as-

sociations between physician specialty and perceptions of
AS and treatment recommendations. We constructed multi-
variable logistic regression models to test for differences in
treatment recommendations from the case presentation of a
60-year-old man with PSA 4–10 ng/mL, Gleason 6, and T1c
prostate cancer, adjusting for physician characteristics,
practice settings, compensation structure, geographic region,
and specialty. A 2-sided P-value of r0.05 was used to de-
termine statistical significance. Stata MP version 11.0
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(College Station, TX) was used to perform all statistical
analyses.

RESULTS
Characteristics of the respondents by physician

specialty are shown in Table 1. Overall, 717 physicians re-
turned the survey from the 1,366 eligible respondents
(52.5%). Response rates were similar among radiation on-
cologists and urologists in our survey sample (52.6% vs.
52.3%; P = 0.92). Relative to urologists, radiation oncolo-
gists differed in having a higher proportion who were
younger, female, practicing in academic medical centers and
larger physician groups, and reimbursed by a salaried com-
pensation structure (all P < 0.05). Radiation oncologists also
tended to see a greater number of new prostate cancer pa-
tients per week than urologists (P = 0.06).

Overall, 71.9% of physicians in the survey responded
that AS was effective and 68.6% reported feeling comfortable
routinely recommending it as a disease management strategy
from the case presentation of 65-year-old diagnosed with low-
risk prostate cancer. However, 71.0% of physicians responded
that their patients were not interested in AS. Responses to these
items differed markedly by physician specialty (Fig. 1A). For
example, urologists were more likely to agree than radiation
oncologists that AS is effective (75.5% vs. 65.7%; P < 0.001),
and to report comfort recommending it (75.8% vs. 61.7%;

P < 0.001) to low-risk prostate cancer patients. Conversely,
more radiation oncologists stated that patients were not inter-
ested in AS as a treatment option compared with urologists
(82.3% vs. 59.1%; P < 0.001). Not surprisingly, these percep-
tions were accompanied by differences in reported manage-
ment strategies: approximately a quarter of radiation
oncologists stated that >10% of their patients are managed
with AS compared with 40% of urologists in the survey sample
(P < 0.001; Fig. 1B).

Radiation oncologists and urologists also disagreed in
their assessment of population-level underuse or overuse of
different primary treatments (Fig. 2). Approximately 80% of
physicians in each specialty stated that AS is underused in
the United States. However, a higher proportion of radiation
oncologists viewed that radical prostatectomy is overused in
the United States than urologists (70.3% vs. 45.6%;
P < 0.001), whereas a higher proportion of urologists be-
lieved that brachytherapy (37.1% vs. 17.8%; P < 0.001) and
external beam radiation therapy (48.2% vs. 32.4%;
P < 0.001) are both overused nationally compared with ra-
diation oncologists. Interestingly, a small percentage from

TABLE 1. Physician Characteristics (n = 717)

Percent

Features

Radiation

Oncologists

(n=361)

Urologists

(n=356) P

Age (y) 0.006
< 40 23.0 14.3
40–54 46.8 48.0
Z55 30.2 37.7

Race 0.74
Nonwhite 14.7 15.4
White 85.3 84.6

Sex < 0.001
Female 18.6 5.6
Male 81.4 94.4

Type of practice < 0.001
Academic 23.5 12.1
Community 76.5 87.9

Compensation structure 0.001
Billing 32.6 44.4
Salary ± bonus 67.4 55.6

No. prostate cancer patients/
week

0.06

0–3 74.7 81.9
4–6 18.1 13.6
Z7 7.2 4.5

No. physicians in group 0.009
Solo 11.4 19.6
2–9 32.8 28.1
Z10 55.8 52.3

Region 0.82
Northeast 24.3 22.5
Midwest 22.1 22.5
South 36.2 35.4
West 17.1 19.6

FIGURE 1. A, Perceptions in effectiveness of and comfortable
routinely recommending routinely active surveillance, and
patients not interested in active surveillance from a case pre-
sentation of a 65-year-old patient diagnosed with low-risk
prostate cancer by physician specialty. All P < 0.001. B, Per-
centage of respondents reporting that patients undergoing
active surveillance for low-risk prostate cancer in clinical
practice by physician specialty. All P < 0.001. AS indicates
active surveillance.
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both specialties viewed that most primary therapies for
localized prostate cancer are underused. However, 43.4%
and 20.6% of radiation oncologists believed that there is
a national underuse of brachytherapy and external beam
radiation therapy, respectively.

Despite a majority of physicians viewing AS as ef-
fective and underused, radiation oncologists and urologists
consistently selected brachytherapy or surgery from the case
presentation inquiring for treatment recommendations of a
60-year-old man diagnosed with low-risk prostate cancer
(Fig. 3). Although a small minority of urologists endorsed
brachytherapy (8.4%) or external beam radiation therapy
(2.0%), radiation oncologists preferred brachytherapy
(42.8%) as the treatment recommendation. Conversely, a
markedly higher percentage of urologists chose radical

prostatectomy compared with radiation oncologists (61.5%
vs. 28.0%; P < 0.001). More urologists also recommended
AS relative to radiation oncologists from the case pre-
sentation (27.8% vs. 16.2%; P < 0.001). On multivariable
analysis adjusting for physician demographics, practice set-
ting, compensation structure, and number of prostate cancer
patients seen, urologists were more likely to recommend
surgery [odds ratio (OR): 4.19; 95% confidence interval (CI),
2.99–5.89; P < 0.001] and AS (OR: 2.55; 95% CI, 1.72–3.88;
P < 0.001), but less likely to recommend brachytherapy (OR:
0.13; 95% CI, 0.05–0.27; P < 0.001) and external beam ra-
diation therapy (OR: 0.11; 95% CI, 0.08–0.24; P < 0.001)
relative to radiation oncologists (Table 2). In addition, we
also found that physicians practicing in academic medical
centers had higher adjusted ORs for recommending AS
compared with those practicing in the community setting
(OR: 2.35; 95% CI, 1.42–3.89; P < 0.001). The remaining

FIGURE 2. Perceptions about current rates of different types of primary therapy for localized prostate cancer by physician
specialty. *P < 0.05. AS indicates active surveillance; BT, brachytherapy; RT, radiation therapy; RP, radical prostatectomy.

FIGURE 3. Treatment recommendations from the case pre-
sentation of a 60-year-old male diagnosed with low-risk
prostate cancer by physician specialty. All P < 0.001. AS in-
dicates active surveillance; BT, brachytherapy; RT, radiation
therapy; RP, radical prostatectomy.

TABLE 2. Adjusted Odds Ratios for Treatment
Recommendations of Low-risk Prostate Cancer by Physician
Specialty*

Physician Specialty (Reference) OR (95% CI) P

Radical prostatectomy
Urologists (radiation oncologists) 4.19 (2.99–5.89) < 0.001

Radiation therapy
Urologists (radiation oncologists) 0.11 (0.05–0.27) < 0.001

Brachytherapy
Urologists (radiation oncologists) 0.13 (0.08–0.24) < 0.001

Active surveillance
Urologists (radiation oncologists) 2.55 (1.72–3.88) < 0.001

*Adjusted for physician age, race, sex, practice setting, compensation structure,
number of physicians in group practice, number of new prostate cancer patients per
week, and geographic region.

CI indicates confidence interval; OR, odds ratio.
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physician characteristics were not associated across all
treatment recommendations.

DISCUSSION
This national survey of prostate cancer specialists

builds upon prior work in several ways. At a time when there
is increasing concern about overtreatment, we found that a
vast majority of radiation oncologists and urologists con-
sidered AS effective and felt comfortable recommending it
to patients. However, our study suggests that both specialties
may not be routinely recommending AS in favor of radiation
therapy or surgery. This bears particular relevance as the use
of AS has been associated with physician recommendations
and the use of multidisciplinary care. For instance, Davison
et al14 demonstrated that physician treatment recom-
mendations strongly influenced whether appropriately se-
lected patients received AS. Similarly, patients who were
treated by physicians IN multidisciplinary clinics for prostate
cancer were more likely to undergo AS.15

Our study evaluated if perceptions about AS for-low-
risk prostate cancer may represent key barriers to its greater
adoption in the United States. Our findings suggest that be-
liefs in the effectiveness of AS are not the main barrier to
their use. These clinician perceptions are consistent with a
growing amount of evidence that AS is reasonable approach
in delaying treatment for those patients who progress and
warrant treatment while minimizing the risk of overtreatment
for those patients who have competing risks from other co-
morbidities greater than prostate cancer.4,10,11,16–23

Our study also provides important information about the
perceptions of specialists about the state of prostate cancer
treatment. The patterns of self-reported recommendations
in this study mirror national trends documenting that most
patients receive some form of primary therapy.2,24–26 Our
respondents also recognized the underuse of AS, yet recom-
mended treatments with which they are most familiar. In our
study, most radiation oncologists and urologists were con-
cerned about overtreatment with radical prostatectomy and
radiation therapy, but their perceptions of what treatments were
the culprit in overtreatment varied by physician specialty. In
this regard, radiation oncologists and urologists concluded that
primary treatment provided by the other specialty as being
overused. Fowler et al27 performed a similar national survey of
radiation oncologists and urologists about treatment recom-
mendations for localized prostate cancer. In this study, each
specialty viewed their primary therapy treatment more favor-
ably in regards to providing better survival benefit and less loss
of sexual function and urinary incontinence from radiation
therapy. Furthermore, specialists similarly recognize that bra-
chytherapy, radiation therapy, and surgery were being over-
used in 2000, but respondents were somewhat biased in
viewing the other treatments provided by the other specialty as
being more responsible for overtreatment. Therefore, our study
suggests that little has changed in that both specialties continue
to acknowledge the growing concerns about the overtreatment
of localized prostate cancer even if that has not consistently
translated into their self-reported patterns of treatment rec-
ommendations.28,29

So why are so many men with low-risk prostate cancer
being treated, if clinicians feel that AS is underused? Our
study also sheds light on this question. In our survey study,
radiation oncologists and urologist appeared biased in favor
of treatments from their particular specialty. Two thirds of
urologists recommended surgery, whereas half of radiation
oncologists endorsed either brachytherapy or radiation ther-
apy. Furthermore, only a small fraction of physicians chose
AS for the primary treatment recommendation of low-risk
disease (22.1%). There also appeared to be key differences in
responses on whether prostate cancer patients are interested
in AS that also raise concern about its broader use in the
United States. Although a majority of both specialties stated
that patients were not interested in this disease management
option, more radiation oncologists responded this way
compared with urologists. Furthermore, a greater number of
radiation oncologists had reported fewer patients undergoing
AS in their clinical practice. This difference may be attrib-
utable to the clinical aspects of AS (serial digital rectal ex-
aminations, PSA testing, and biopsies) that are traditionally
part of the clinical practice for urologists than radiation on-
cologists. Nonetheless, our study suggests that there remain
some key attitudinal barriers to AS among prostate cancer
specialists, especially considering radiation oncologists and
urologists may view their treatment as superior. It is also
concerning that a large percentage of respondents from both
specialties reported that most prostate cancer patients are not
interested in AS. Increased attention to education at the time
of the diagnosis may help alleviate distressed patients who
are concerned about risks of progression and the intensity of
diagnostic testing from undergoing AS.

We acknowledge that several limitations exist in this
study. Although the response rate in this study may limit the
results due to possible bias, it is on par with previous studies,
especially among specialists.30,31 Furthermore, the demo-
graphic characteristics (age and sex) from the AMA Masterfile
were similar between responders and nonresponders. However,
response rates were higher among physicians practicing in
academic hospitals or reimbursed by a billing compensation
structure. Therefore, this difference in practice settings may
possibly explain some of our findings. We also recognize that
physicians were asked for perceptions about AS and treatment
recommendations for low-risk prostate cancer in the setting of
case presentations. It is feasible that attitudes about AS and
treatment recommendations would have changed due to dif-
fering clinical characteristics such as advanced age, poor ex-
isting health-related quality of life, or limited life expectancy.
Survey data on self-reported behavior and attitudes are also
more limited THAN directly observed behavior. Finally, we
recognize that the preferences of prostate cancer patients for
treatment may have influenced the responses of both the spe-
cialties. For instance, Jang et al32 recently reported that ap-
proximately 40% of Medicare beneficiaries visited with both a
radiation oncologist and urologist and were then more likely to
receive radiation therapy. It is possible that radiation oncolo-
gists may be seeing more patients who prefer radiation therapy,
thereby potentially biasing the survey responses.

In summary, our study is the first to gauge the attitudes
and perceptions of AS and the relative merits of different
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treatment options for low-risk prostate cancer from a national
survey of radiation oncologists and urologists. We highlight
the apparent disconnect between the perceptions of special-
ists that AS is effective and yet it does not translate into
treatment recommendations for low-risk disease. Fur-
thermore, our results suggest that both radiation oncologists
and urologists agree with the growing concerns of over-
treatment with prostate cancer. Possible explanations of
these findings may be the belief from both specialties that
most patients are not interested in pursuing AS and possible
specialty biases regarding better survival from their primary
therapy. To overcome this disconnect of AS and treatment
recommendations in favor of radiation therapy and surgery,
efforts to improve the clinical encounter between patients
and physicians at the time of diagnosis and treatment deci-
sions by bringing the evidence-based benefits for improved
survival and treatment-related quality of life issues into the
discussion has the potential to improve the role of AS in the
United States. Decision aids, which incorporate the princi-
ples of shared decision making, have been shown to improve
patient knowledge about prostate cancer and incorporate
patient preferences into treatment decisions.33,34 This is
particularly concerning as only a third of Medicare benefi-
ciaries reported that conservative management was discussed
in a recent national survey.35 Furthermore, the use of mul-
tidisciplinary care in a coordinated manner with radiation
oncologists, urologists, and primary care providers may af-
ford the opportunity to better balance treatment decisions
regarding the possible benefits and risks of primary therapy
in the context of life expectancy and competing comorbid-
ities.15,32,36 However, our previous study demonstrated that
radiation oncologists and urologists do not routinely make
use of instruments that objectively measure prostate cancer
severity, life expectancy, and quality of life.37 Therefore,
increased attention is needed to ensure that patient prefer-
ences are incorporated into treatment decisions and decision
aids and tools are more easily implemented into clinical
practice. By doing so, AS may then become a more ac-
ceptable disease management strategy for low-risk prostate
cancer among newly diagnosed patients and specialists.
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