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Abstract
Other than skin cancer, prostate cancer is the most frequently diag-
nosed cancer in men, and it is the second leading cause of cancer-related 
death for males in the United States. Screening for prostate cancer using 
prostate-specific antigen testing became widely used by the late 1980s, 
augmenting the digital rectal exam. This led to a decline in the percentage 
of prostate cancer cases that were metastatic at diagnosis and a decrease 
in prostate cancer mortality. But some argued it led to overtreatment of 
prostate cancers as well. Recently, the U.S. Preventive Services Task Force 
(USPSTF) issued recommendations against routine prostate cancer screen-
ing in asymptomatic patients. The recent recommendations have created 
much controversy among medical professionals, patient advocate groups, 
and the general public. Most prostate cancer screening recommendations 
from professional organizations agree that an informed discussion and re-
view of each individual patient’s clinical situation should drive the decision 
to screen or not to screen, but the current USPSTF recommendations large-
ly remove patient and provider autonomy in this regard. They do not con-
tribute toward personalized screening based on individualized patient risk 
profiles, characteristics, and preferences. 
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In 2012, the United States Pre-
ventive Services Task Force 
(USPSTF) issued recommen-
dations against routine pros-

tate cancer screening in asymptomatic 
male patients regardless of age, race, 
ethnicity, or family history (USPSTF, 
2012). Previous USPSTF guidelines 
had recommended against screening 
in men 75 years or older and noted that 
“evidence is insufficient to assess the 
balance of benefits and harms of pros-

tate cancer screening in men younger 
than age 75 years.” The task force now 
concludes that the potential harms 
of screening for prostate cancer out-
weigh the benefits.

These recommendations join a 
larger set of screening recommenda-
tions from the USPSTF that have of-
ten differed significantly from those of 
professional medical associations and 
cancer advocacy organizations. These 
new recommendations represent only 
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the latest controversy in the debate about prostate 
cancer screening that has continued for decades. 

BACKGROUND
Prostate cancer is the most frequently diag-

nosed cancer in men (other than skin cancer), 
and it is the second leading cause of cancer-re-
lated deaths in males in the United Sates. It is 
estimated that in 2012, 241,740 men were diag-
nosed with prostate cancer and 28,170 patients 
died of the disease in the United States (Siegel, 
Naishadham, & Jemal, 2012). Advanced age, fam-
ily history, and African ancestry are all associated 
with a greater risk of prostate cancer. Approxi-
mately 90% of prostate cancers diagnosed in the 
United States are initially detected via screening 
(Hoffman, Stone, Espey, & Potosky, 2005). Many 
of these cancers may be indolent, and overtreat-
ment due to aggressive screening is of great con-
cern. Autopsy studies suggest that 30% of men 
older than 50 years and 70% of men older than 70 
years have occult prostate cancer, yet most die of 
other causes (Coley, Barry, Fleming, Fahs, & Mul-
ley, 1997; Coley, Barry, Fleming, & Mulley, 1997).

Prostate-specific antigen (PSA) testing was 
initially developed for prostate cancer surveil-
lance, but by the late 1980s it became widely used 
for screening, augmenting the digital rectal exam 
(DRE). By 2001, 75% of men 50 years or older 
in the United States had undergone PSA test-
ing (Sirovich, Schwartz, & Woloshin, 2003). As 
screening with PSA became common, the per-
centage of prostate cancer cases that were meta-
static at diagnosis declined from 25% in 1980 to 
4% in 2002 (Etzioni, Gulati, Falcon, & Penson, 
2008). Prostate cancer mortality also decreased 
by 4.1% annually between 1994 and 2006, a change 
thought to be due in large part to PSA screening 
as there were minimal clinical treatment advanc-
es during that time period (Jemal, Siegel, Xu, & 
Ward, 2010).

Current recommendations from US health or-
ganizations vary (see Table 1), but most agree that 
an informed discussion of the risk vs. benefits of 
screening should precede any actual screening. The 
American Cancer Society (ACS) recommends that 
discussions begin at age 50 in men with a life ex-
pectancy over 10 years, at age 45 in men at high risk 
(African Americans or those with a first-degree rel-
ative diagnosed at age < 65), or at age 40 in men with 
the highest risk (multiple first-degree relatives with 

prostate cancer; Smith et al., 2011; Wolf et al., 2010). 
The National Comprehensive Cancer Network 

(NCCN) guidelines provide a set of sequential rec-
ommendations that recommend a complete history 
and physical exam with questions regarding comor-
bidities, family history of prostate cancer, race, and 
prior history of prostate cancer screening (NCCN, 
2012). Baseline PSA and DRE should be offered at 
age 40 and repeated a year later in higher-risk men 
(those with an initial PSA ≥ 1.0, family history, Af-
rican ancestry, or those taking 5-alpha reductase 
inhibitors) or at age 45 in men with none of the 
above-mentioned risk factors. The guidelines fur-
ther fractionate the follow-up recommendations 
based on repeat PSA results. 

The American Urological Association (AUA) 
guidelines stress early detection starting at 40 
years old for men with average risk and younger 
for those with additional risk factors. The AUA 
guidelines recommend both PSA and DRE as 
screening tests (Greene et al., 2009). While the 
AUA acknowledges that prostate cancer in men 
younger than 50 is uncommon, the group argues 
that younger men benefit from earlier diagnosis as 
their cancer often represents lower-stage disease 
with a higher likelihood of cure. Additionally, the 
AUA notes that a baseline PSA in a 40-year-old man 
is more specific due to fewer confounders, such as 
benign prostatic hyperplasia, than often found in 
older men (Carter, Epstein, & Partin, 1999; Khan, 
Han, Partin, Epstein, & Walsh, 2003). 

LATEST CONTROVERSY AND  
CURRENT DATA 

In May 2012, the USPSTF published guide-
lines regarding prostate cancer screening (USPSTF, 
2012). The task force recommends against routine 
prostate cancer screening of men regardless of age, 
noting that there is a high probability that the ben-
efits of prostate cancer screening do not outweigh 
the risks associated with overtreatment. The recent 
recommendations have created much controversy 
among medical professionals, patient advocate 

Use your smartphone to access the 
current prostate cancer screening 
recommendations put forth by the 
USPSTF.

SEE PAGE 52
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groups, and the general public. 
The new USPSTF recommendations are based 

on an extensive review of the currently available 
evidence, although some have been critical of the 
conclusions drawn from this review. Criticism 
includes the fact that the USPSTF recommenda-
tions relied heavily on a meta-analysis by Chou et 
al. (2011a; 2011b) that weighted equally trials of 
varying quality (Schröder et al., 2009). The two 
largest randomized controlled trials of prostate 
cancer screening included in the meta-analysis 
were the US-based Prostate, Lung, Colorec-

tal, and Ovarian (PLCO) cancer 
screening trial and the European 
Randomized study of Screening for 
Prostate Cancer (ERSPC). 

The PLCO Trial
The PLCO trial included 76,693 

men who were randomized to 
screening vs. control arms (Andri-
ole et al., 2012). Patients assigned to 
the screening group were offered 
annual PSA testing for 6 years and 
annual DRE for 4 years, whereas 
those in the control group were not 
actively screened but sometimes 
received screening outside of the 
study. Recently, extended follow-up 
to 13 years after the trial has been 
reported. Approximately 92% of the 
study participants were followed to 
10 years and 57% to 13 years. At 13 
years, 4,250 men had been diagnosed 
with prostate cancer in the screening 
arm compared with 3,815 in the con-
trol arm. Incidence rates for prostate 
cancer in the screening and control 
arms were 108.4 and 97.1 per 10,000 
person-years, respectively, resulting 
in a relative increase of 12% in the 
screening arm (RR = 1.12, 95% con-
fidence interval [CI] = 1.07–1.17). The 
mortality rates from prostate cancer 
in the screening and control arms 
were 3.7 and 3.4 deaths per 10,000 
person-years, respectively (RR = 1.09, 
95% CI = 0.87–1.36). No statistically 
significant interactions with respect 
to prostate cancer mortality and age, 
pretrial PSA testing, and comorbidity 

were observed between trial arms. The clinical can-
cer stages and treatment distribution were similar 
across trial arms. 

While the PLCO trial was generally well de-
signed, it has notable limitations. Particularly 
concerning was the extent of opportunistic PSA 
screening that occurred in the control arm. Ap-
proximately 45% of patients had at least one 
PSA test in the 3 years prior to randomization, 
and more than 50% of participants in the con-
trol arm had PSA screening by the sixth year of 
the trial. In addition, of the men in the screening 

Table 1. Highlights of Guidelines for Prostate Cancer Screening

Organization Highlights 

ACS Discussions should begin at age 50 in men with a 
life expectancy > 10 yr and average risk. 

Discussions should begin at age 45 in men at 
high risk (African Americans or those with a first-
degree relative diagnosed at age < 65).

Discussions should begin at age 40 in men with 
the highest risk (multiple first-degree relatives 
with prostate cancer).

NCCN Provides sequential recommendations: Complete 
history and physical including comorbidities, 
family history of prostate cancer, race, and prior 
history of prostate cancer screening 

Baseline PSA and DRE should be offered at age 
40 and repeated in 1 year in higher-risk men (initial 
PSA ≥ 1.0, family history, African ancestry, or those 
taking 5-alpha reductase inhibitors) or at age 45  
in men with none of those risk factors. 

The guidelines further fractionate the follow-up 
recommendations based on repeat PSA results.

AUA Stresses early detection starting at age 40 for 
men with average risk and younger for those with 
additional risk factors 

Recommends both PSA and DRE as screening 
tests; notes that younger men benefit from 
earlier diagnosis (often lower stage with a higher 
likelihood of cure) 

Additionally, the AUA notes that a baseline PSA in 
a 40-year-old man is more specific due to fewer 
confounders often found in older men (such as 
BPH).

USPSTF Recommends against routine prostate cancer 
screening of men regardless of age

Notes that there is a high probability that the 
benefits of prostate cancer screening do not 
outweigh the risks associated with overtreatment

Note. ACS = American Cancer Society; NCCN = National Comprehensive 
Cancer Network; PSA = prostate-specific antigen; DRE = digital rectal 
exam; AUA = American Urological Association; BPH = benign prostatic 
hyperplasia; USPSTF = United States Preventive Services Task Force. 
Information from Smith et al. (2011); Wolf et al. (2010), NCCN (2012), 
Greene et al. (2009), and USPSTF (2012).
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arm, only 40% of participants who had an abnor-
mal initial PSA value actually underwent a pros-
tate biopsy, and those proportions were lower 
with subsequent screening. Lastly, a PSA level 
of 4 ng/mL was used to initiate further workup. 
A lower cutoff value may lead to detection of 
more cancers with lower clinical stage and better 
cancer-specific survival (Andriole et al., 2012). 

The ERSPC Trial
The ERSPC trial was a multi-institutional 

randomized controlled trial that accrued 182,000 
men between the ages of 50 and 74 (Schröder et 
al., 2009). Participants in this trial were random-
ized to receive PSA screening every 2 to 7 years 
in the screening group or to the control group 
who were not screened. Approximately 87% of 
the screening participants received PSA screen-
ing every 4 years, and most centers used a PSA 
cutoff of 3 ng/mL to initiate biopsy. At a median 
follow-up of 9 years, the incidence of prostate 
cancer was 8.2% in the screening group and 4.8% 
in the control group. The rate ratio for death 
from prostate cancer in the screening group com-
pared with the control group, was 0.80 (95% CI = 
0.65–0.98; adjusted p = .04), thereby a 20% rela-
tive risk reduction in mortality was noted in the 
screening group. 

In contrast to the PLCO trial, opportunistic 
PSA screening in the control group was not com-
mon (about 20%). However, limitations of the 
ERSPC trial include inconsistent screening inter-
vals and PSA cutoffs among study centers, screen-
ing group participants were more likely to receive 
treatment at academic centers at diagnosis, and 
the relatively short median follow-up of 9 years 
likely underestimates the survival benefit. Lastly, 
the risk of overdiagnosis in the ERSPC trial has 
been estimated to approach 50% while the ben-
efit of survival was restricted to patients in the 
core age group of 55 to 69 at randomization. 

Göteborg Center Data
The Göteborg Center, a single center from 

within the multicenter ERSPC trial, reported its  
data after the ERSPC was published. The trial 
was designed and initiated independently from 
the ERSPC, although it subsequently agreed to in-
clude a subset of participants in the ERSPC (Hu-
gosson et al., 2010). In the Göteborg trial, 20,000 
men between the ages of 50 and 64 were random-

ized to undergo PSA screening every 2 years vs. 
usual care. During a median follow-up of 14 years, 
the incidence of prostate cancer in the screen-
ing arm was 12.7% compared to 8.2% in the con-
trol arm (hazard ratio, 1.64; 95% CI = 1.50–1.80; 
p < .0001). The absolute risk reduction of death 
from prostate cancer at 14 years was 0.40% (95% 
CI = 0.17–0.64), from 0.90% in the control group 
to 0.50% in the screening group. Subjects in the 
screening arm were diagnosed more frequently 
with lower-stage disease and had a lower inci-
dence of metastases at the time of diagnosis. 

The findings of the Göteborg study demon-
strated better outcomes than either the ERSPC or 
PLCO trials. The Göteborg trial design included 
several elements that may account for these posi-
tive findings. The trial enrolled younger patients 
with a median age of 56 years compared to the 
ERSPC and PLCO studies, which both enrolled 
patient populations with a median age of > 60 
years. Additionally, men were screened more fre-
quently with a PSA test every 2 years compared to 
every 4 years in the ERSPC study. The Göteborg 
trial had much lower rates of PSA testing prior 
to subject entry with approximately 3% of par-
ticipants who had been previously screened com-
pared to a rate of 44% in the PLCO study. Con-
tamination rates for opportunistic PSA screening 
in the control group were also significantly lower. 
Lastly, the median follow-up duration was lon-
ger than reported in either the PLCO or ERSPC. 
The strengths of the Göteborg trial influence the 
positive findings and suggest that prostate cancer 
screening can have a positive impact on prostate 
cancer mortality. 

Interpretation of the currently available data 
varies, especially with regard to the impact of fac-
tors such as contamination, follow-up duration, 
and statistical analysis. Gomella et al. (2011) argue 
that the level of evidence in favor of PSA screen-
ing for prostate cancer provided by the ERSPC and 
Göteborg trial is similar to that which has led to 
widespread screening for breast and colon can-
cers. A meta-analysis of breast cancer data dem-
onstrated that a number needed to screen (NNS) 
to prevent 1 cancer-related death was 377 women 
aged 60 to 69 years and 1,339 women aged 50 to 
59 years (Nelson et al., 2009). Likewise, a colorec-
tal cancer screening trial with flexible sigmoidos-
copy reported a NNS of 489 participants (Atkin et 
al., 2010). Comparably, the ERSPC demonstrated a 
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NNS of 1,410 men while the Göteborg trial report-
ed a NNS of 293 men for prostate cancer screening. 

While some data from major trials appear to 
support screening, risks associated with wide-
spread screening exist. Aggressive screening for 
prostate cancer leads to increased and sometimes 
unnecessary biopsies, which may be associated 
with infection, fever, bleeding, pain, and sexual 
and urinary symptoms. Early detection of pros-
tate cancer may also lead to overtreatment of an 
otherwise indolent disease. Radical prostatec-
tomy is associated with significant urinary and 
sexual dysfunction, as well as other complica-
tions including infection and death in the most 
extreme cases (Stanford et al., 2000; Salomon et 
al., 2002). In preliminary results of the Prostate 
cancer Intervention Versus Observation Trial 
(PIVOT) presented at the American Urological 
Association’s annual meeting in May 2011, early 
radical prostatectomy did not reduce mortality 
compared to observation in men with localized 
prostate cancer (Wilt et al., 2009; Wilt, 2011). 

 Similar studies have reported comparable 
conclusions (Hardie et al., 2005; Klotz & Nam, 
2006; Zietman, Thakral, Wilson, & Schellham-
mer, 2001). Surgery and radiation therapy for 
prostate cancer are associated with significant 
morbidity and mortality and should not be un-
dertaken lightly. However, current technologies 
limit the extent to which clinicians can identify 
early indolent prostate cancer vs. those that will 
behave aggressively, leading most patients and 
practitioners to treat identified cancers aggres-
sively (Welch & Albertsen, 2009). 

CONCLUSIONS
A dominant vision of most major cancer cen-

ters and professional organizations is a shift from 
“one size fits all” cancer therapies toward more 
precise, targeted, and individualized treatments 
tailored to the patient’s specific biology and patho-
physiology. Likewise, it seems inevitable that as 
the underlying drivers of disease are better un-
derstood and the risk factors that predispose pa-
tients to certain malignancies are identified, the 
blanket “one size fits all” screening recommenda-
tions will also go out of favor. Although prostate 
cancer screening recommendations from profes-
sional organizations differ, they all agree that an 
informed discussion and review of each individ-
ual patient’s situation should drive the decision 

to screen or not to screen (McNaughton-Collins 
& Barry, 2011). The USPSTF draft recommenda-
tions largely remove patient and provider auton-
omy in this regard and do not contribute toward 
personalized screening based on individualized 
patient risk profiles, characteristics, and prefer-
ences. Until more precise and improved screen-
ing and diagnostic modalities are discovered and 
approved, identifying specific high-risk patients 
for PSA screening remains one of the paramount 
tools available in the fight against prostate cancer.

DISCLOSURE
The authors have no conflicts of interest to 

disclose. 

REFERENCES
Andriole, G. L., Crawford, E. D., Grubb III, R. L., Buys, S. S., 

Chia, D., Church, T. R.,…Prorok, P. C. (2012). Prostate 
cancer screening in the randomized Prostate, Lung, 
Colorectal, and Ovarian cancer screening trial: Mor-
tality results after 13 years of follow-up. Journal of the 
National Cancer Institute, 104(2), 125–132. http://dx.doi.
org/10.1093/jnci/djr500

Atkin, W. S., Edwards, R., Kralj-Hans, I., Wooldrage, K., 
Hart, A. R., Northover, J. M.,…Cuzick, J. (2010). Once-
only flexible sigmoidoscopy screening in prevention 
of colorectal cancer: A multicentre randomised con-
trolled trial. Lancet, 375(9726), 1624–1633. http://dx.doi.
org/10.1016/S0140-6736(10)60551-X

Carter, H. B., Epstein, J. I., & Partin, A. W. (1999). Influence of 
age and prostate-specific antigen on the chance of cur-
able prostate cancer among men with nonpalpable dis-
ease. Urology, 53(1), 126–130. http://dx.doi.org/10.1016/
S0090-4295(98)00466-X

Chou, R., Croswell, J. M., Dana, T., Bougatsos, C., Blazina, I., 
Fu, R.,...Lin, K. (2011a). Screening for prostate cancer: A 
review of the evidence for the U.S. Preventive Services 
Task Force. Annals of Internal Medicine, 155(11), 762–771.

Chou, R., Dana, T., Bougatsos, C., Fu, R., Blazina, I., Glei-
tzmann, K., & Rugge, J. B. (2011b). Treatments for local-
ized prostate cancer: Systematic review to update the 
2002 U.S. Preventive Services Task Force recommenda-
tion. Evidence Syntheses No. 91. AHRQ Publication No. 
12-05161-EF-2. Rockville, MD: Agency for Healthcare 
Research and Quality.

Coley, C. M., Barry, M. J., Fleming,C., Fahs, M. C., & Mulley, 
A. G. (1997). Early detection of prostate cancer. Part II: 
Estimating the risks, benefits, and costs. Annals of Inter-
nal Medicine, 126(6), 468–479.

Coley, C. M., Barry, M. J., Fleming, C., & Mulley, A. G. (1997). 
Early detection of prostate cancer. Part I: Prior prob-
ability and effectiveness of tests. The American Col-
lege of Physicians. Annals of Internal Medicine, 126(5), 
394–406.

Etzioni, R., Gulati, R., Falcon, S., & Penson, D. F. (2008). Im-
pact of PSA screening on the incidence of advanced 
stage prostate cancer in the United States: A surveillance 
modeling approach. Medical Decision Making, 28(3), 
323–331. http://dx.doi.org/10.1177/0272989X07312719

Gomella, L. G., Liu, X. S., Trabulsi, E. J., Kelly, W. K., Myers, 



21AdvancedPractitioner.com Vol 4  No 1  Jan/Feb 2013

REVIEWSCREENING FOR PROSTATE CANCER

R., Showalter, T.,…Wender, R. (2011). Screening for pros-
tate cancer: The current evidence and guidelines con-
troversy. Canadian Journal of Urology, 18(5), 5875–5883.

Greene, K. L., Albertsen, P. C., Babaian, R. J., Carter, H. B., 
Gann, P. H., Han, M.,…Carroll, P. (2009). Prostate spe-
cific antigen best practice statement: 2009 update. 
Journal of Urology, 182(5), 2232–2241. http://dx.doi.
org/10.1016/j.juro.2009.07.093

Hardie, C., Parker, C., Norman, A., Eeles, R., Horwich, A., 
Huddart, R., & Dearnaley, D. (2005). Early outcomes of 
active surveillance for localized prostate cancer. British 
Journal of Urology International, 95(7), 956–960. http://
dx.doi.org/10.1111/j.1464-410X.2005.05446.x

Hoffman, R. M., Stone, S. N., Espey, D., & Potosky, A. L. 
(2005). Differences between men with screening-de-
tected versus clinically diagnosed prostate cancers in 
the USA. BioMed Central Cancer, 5, 27. http://dx.doi.
org/10.1186/1471-2407-5-27

Hugosson, J., Carlsson, S., Aus, G., Bergdahl, S., Khatami, 
A., Lodding, P.,…Lilja, H. (2010). Mortality results from 
the Göteborg randomised population-based prostate-
cancer screening trial. Lancet Oncology, 11(8), 725–732. 
http://dx.doi.org/10.1016/S1470-2045(10)70146-7

Jemal, A., Siegel, R., Xu, J., & Ward, E. (2010). Cancer sta-
tistics, 2010. CA: A Cancer Journal for Clinicians, 60(5), 
277–300. http://dx.doi.org/10.3322/caac.20073

Khan, M. A., Han, M., Partin, A. W., Epstein, J. I., & Walsh, 
P. C. (2003). Long-term cancer control of radical pros-
tatectomy in men younger than 50 years of age: Update 
2003. Urology, 62(1), 86–91; discussion 91–92. http://
dx.doi.org/10.1016/S0090-4295(03)00404-7

Klotz, L. H., & Nam, R. K. (2006). Active surveillance with 
selective delayed intervention for favorable risk pros-
tate cancer: Clinical experience and a ‘number needed 
to treat’ analysis. Canadian Journal of Urology, 13(suppl 
1), 48–55.

McNaughton-Collins, M. F., & Barry, M. J. (2011). One man 
at a time—Resolving the PSA controversy. New England 
Journal of Medicine, 365(21), 1951–1953. http://dx.doi.
org/10.1056/NEJMp1111894

National Comprehensive Cancer Network. (2012). NCCN 
Clinical Practice Guidelines in Oncology. Prostate Can-
cer Early Detection, Version 2.2012. Retrieved from 
http://www.nccn.org/professionals/physician_gls/pdf/
prostate_detection.pdf

Nelson, H. D., Tyne, K., Naik, A., Bougatsos, C., Chan, B. K., 
& Humphrey, L. (2009). Screening for breast cancer: An 
update for the U.S. Preventive Services Task Force. An-
nals of Internal Medicine, 151(10), 727–737, W237–W242.

Salomon, L., Anastasiadis, A. G., Katz, R., De La Taille, A., 
Saint, F., Vordos, D., & Abbou, C.-C. (2002). Urinary 
continence and erectile function: A prospective evalu-
ation of functional results after radical laparoscopic 
prostatectomy. European Urology, 42(4), 338–343. 
http://dx.doi.org/10.1016/S0302-2838(02)00360-3

Schröder, F. H., Hugosson, J., Roobol, M. J., Tammela, T. L. 
J., Ciatto, S., Nelen, V.,…Auvinen, A. (2009). Screening 
and prostate-cancer mortality in a randomized Euro-
pean study. New England Journal of Medicine, 360(13), 

1320–1328. http://dx.doi.org/10.1056/NEJMoa0810084
Siegel, R., Naishadham, D., & Jemal, A. (2012). Cancer sta-

tistics, 2012. CA: A Cancer Journal for Clinicians, 62(1), 
10–29. http://dx.doi.org/10.3322/caac.20138

Sirovich, B. E., Schwartz, L. M., & Woloshin, S. (2003). 
Screening men for prostate and colorectal cancer in the 
United States: Does practice reflect the evidence? Jour-
nal of the American Medical Association, 289(11), 1414–
1420. http://dx.doi.org/10.1001/jama.289.11.1414

Smith, R. A., Cokkinides, V., Brooks, D., Saslow, D., Shah, M., 
& Brawley, O. W. (2011). Cancer screening in the United 
States, 2011: A review of current American Cancer So-
ciety guidelines and issues in cancer screening. CA: A 
Cancer Journal for Clinicians, 61(1), 8–30. http://dx.doi.
org/10.3322/caac.20096

Stanford, J. L., Feng, Z., Hamilton, A. S., Gilliland, F. D., Ste-
phenson, R. A., Eley, J. W.,…Potosky, A. L. (2000). Uri-
nary and sexual function after radical prostatectomy for 
clinically localized prostate cancer: The Prostate Can-
cer Outcomes Study. Journal of the American Medical 
Association, 283(3), 354–360. http://dx.doi.org/10.1001/
jama.283.3.354

U.S. Preventive Services Task Force. (2012). Screening for 
prostate cancer: U.S. Preventive Services Task Force 
recommendation statement. Retrieved from http://
www.uspreventiveservicestaskforce.org/prostatecan-
cerscreening/prostatefinalrs.htm#summary

Welch, H. G., & Albertsen, P. C. (2009). Prostate cancer diag-
nosis and treatment after the introduction of prostate-
specific antigen screening: 1986–2005. Journal of the 
National Cancer Institute, 101(19), 1325–1329. http://
dx.doi.org/10.1093/jnci/djp278

Wilt, T. J., Brawer, M. K., Jones, K. M., Barry, M. J., Aronson, 
W. J., Fox, S.,...Wheeler, T. (2012). Radical prostatectomy 
versus observation for localized prostate cancer. New 
England Journal of Medicine, 367, 203–213. http://dx.doi.
org/10.1056/nejmoa1113162

Wilt, T. J., Brawer, M. K., Barry, M. J., Jones, K. M., Kwon, 
Y., Gingrich, J. R.,…Fox, S. (2009). The Prostate cancer 
Intervention Versus Observation Trial: VA/NCI/AHRQ 
Cooperative Studies Program #407 (PIVOT): Design 
and baseline results of a randomized controlled trial 
comparing radical prostatectomy to watchful waiting 
for men with clinically localized prostate cancer. Con-
temporary Clinical Trials, 30(1), 81–87. http://dx.doi.
org/10.1016/j.cct.2008.08.002

Wolf, A. M., Wender, R. C., Etzioni, R. B., Thompson, I. M., 
D’Amico, A. V., Volk, R. J.,…Smith, R. A. (2010). Ameri-
can Cancer Society guideline for the early detection 
of prostate cancer: Update 2010. CA: A Cancer Journal 
for Clinicians, 60(2), 70–98. http://dx.doi.org/10.3322/
caac.20066

Zietman, A. L., Thakral, H., Wilson, L., & Schellhammer, P. 
(2001). Conservative management of prostate cancer 
in the prostate specific antigen era: The incidence and 
time course of subsequent therapy. Journal of Urol-
ogy, 166(5), 1702–1706. http://dx.doi.org/10.1016/S0022-
5347(05)65657-1


