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On October 7, 2011, the United States Preventive Services Task Force (USPSTF) released 
their evidence statement and grade D recommendation against prostate-specific anti-
gen (PSA)–based prostate cancer screening. Using a time series design, we assessed the 
effect of this recommendation upon evaluations for elevated PSA levels and prostate 
biopsies in our large urology group practice. We found that, despite a 24.1% increase 
in total visits, the 32 urologists in our practice completed 16.4% fewer evaluations for 
elevated PSA levels (317 fewer evaluations per month; P 5 .017) and 21.4% fewer 
 prostate biopsies (42 fewer biopsies per month; P 5 .001) in the 2 years following the 
USPSTF grade D recommendation. 
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Prostate cancer is the most 
common noncutaneous malig-
nancy in American men. In the 

United States in 2015, approximately 
220,800 men will be diagnosed with 
prostate cancer and 27,540 men will 
die from the disease.1 

In 1986, the US Food and Drug 
Administration approved prostate-
specific antigen (PSA) testing for 
monitoring disease progression 
in men previously diagnosed with 

prostate cancer.2 In 1991, Catalona 
and colleagues3 published their find-
ings that, when coupled with digital 
rectal examination and ultrasound, 
serum PSA measurement improved 
the detection of prostate cancer.

Aiming to clarify the effect of 
PSA-based prostate cancer screen-
ing upon prostate cancer mortal-
ity, two large randomized trials 
of screening matured in 2009: the 
Prostate, Lung, Colorectal, and 
Ovarian Cancer Screening Trial 
(PLCO)4 and the European 
Randomized Study of Screening for 
Prostate Cancer (ERSPC).5 After 7 
to 10 years of follow-up, the PLCO 
trial found no difference in pros-
tate cancer mortality between men 
randomized to annual PSA testing 
and digital rectal examination ver-
sus usual care.4 In the ERSPC trial, 
PSA-based screening reduced the 
rate of death from prostate cancer 
by 20% at 9 years median  follow-up. 
This reduction in prostate can-
cer mortality was associated with 
a high risk of overdiagnosis: 
1410  men needed screening and 
48 additional cases of prostate can-
cer required treatment to prevent 
1 death from prostate cancer.5

Using these two large studies as 
their evidence foundation for the 
benefits of early detection and treat-
ment of prostate cancer, the United 
States Preventive Services Task 

Force (USPSTF) determined that the 
harms of PSA-based prostate cancer 
screening outweighed the benefits. 
On October 7, 2011, the USPSTF 
published their evidence statement 
and draft recommendation against 
PSA-based prostate cancer screen-
ing.6 Extensive media coverage and 
national discussion ensued, with 
many publically disagreeing with 
the Task Force’s draft recommen-
dation.7-9 In May 2012, the USPSTF 

finalized their grade  D recommen-
dation: PSA-based prostate cancer 
screening should be discouraged.10 

Although multiple screening 
guidelines exist that differ from 
those of the USPSTF,11-13 primary 
care physicians are historically most 
influenced by the USPSTF recom-
mendations.14 In a study of primary 
care providers from Johns Hopkins 
Community Physicians, a university-
affiliated practice including 26 out-
patient sites in 11 Maryland counties, 
following release of the USPSTF 
draft recommendation against PSA-
based prostate cancer screening, 
fewer than 50% agreed with the new 
recommendation, suggesting the 
change may encounter significant 
barriers to adoption.15 Consistent 
with this observation, various effects 
of the USPSTF recommendation 
upon the number of PSA tests per-
formed,16-19 evaluations for elevated 
PSA levels,20 and prostate biopsies 
completed20-22 have been reported 
in the literature since 2012. Based on 
our clinical observations, we hypoth-
esized that the number of evaluations 
for elevated PSA levels and number 
of prostate biopsies performed in 
our community-based, large urol-
ogy group practice would decrease 
significantly following the publica-
tion of the USPSTF draft recom-
mendation against prostate cancer 
screening. 

Methods
Population
Our large urology group practice 
of 32 physicians services a popu-
lation of nearly 1.7 million people 
in a geographic coverage area of 
approximately 2500 square miles. 
Within our coverage systems, post-
graduate education is provided to 
several hundred interns and resi-
dents in three graduate medical 
education systems. This dynamic, 
coupled with our service to a pop-
ulation that is wealthier and bet-
ter educated than the national 
average,23 results in the rapid dis-
semination of new policy and 
practices from academia into the 
community. The announcement 
of the USPSTF grade D evidence 
review and draft recommendation 
against PSA-based prostate cancer 
screening on October 7, 20116 was 
extensively reviewed and publi-
cized in our metropolitan area. 

Study Design
We used an interrupted time 
series study design, with October 
2011 as our interruption point, 
to understand the effect of the 
USPSTF grade D recommenda-
tion upon our practice. We que-
ried our electronic medical record 
at the administrative level for total 
patient visits, evaluations for ele-
vated PSA levels, and completed 
prostate biopsies. We defined total 
practice volume as all office visits 
to 1 of our 32 physician providers 
during sequential 12-month peri-
ods preceding and directly follow-
ing release of the USPSTF grade D 
draft recommendation. October 
2010 to September 2011 served 
as our baseline; October 2011 
to September 2012 and October 
2012 to September 2013 served as 
our evaluable periods following 
the USPSTF draft recommenda-
tion release. Using both Current 
Procedure Terminology codes 

In May 2012, the USPSTF finalized their grade D recommendation: 
PSA-based prostate cancer screening should be discouraged.
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practice volume increased: 114,163 
(1  10.2%) patient encounters were 
completed from October 2011 
to September 2012 and 128,531 
(1  12.6%) encounters were com-
pleted from October 2012 to 
September 2013 (Table 1 and 
Figure 1). From our baseline study 
period to the conclusion of the sec-
ond year following the draft recom-
mendation release, total practice 
volume increased 24.1%. 

Evaluations for Elevated PSA 
Levels
From October 2010 to September 
2011, the year preceding release 
of the USPSTF grade D draft rec-
ommendation, our 32 physicians 
evaluated 28,698 men for an ele-
vated PSA level (Table 1). From 
October 2011 to September 2012 
and October 2012 to September 
2013, the evaluation periods fol-
lowing draft recommendation 
release, 25,065 and 24,002 men 
were evaluated for an elevated 
PSA level, decreases of 12.7% and  

statistic to identify potential auto-
correlation among successive time 
points. We used the Prais-Winsten 
method to estimate the segmented 
regression of monthly evaluations 
for elevated PSA levels and pros-
tate biopsies performed. From this 
model, we estimated a monthly 
trend change in the number of 
practice evaluations for elevated 
PSA levels and prostate biopsies 
performed. We used an a priori 
level of statistical significance of 
P , .05. Analyses were performed 
using Stata 13.1 (Stata Corp., 
College Station, TX). 

Results
Practice Volume 
In the year preceding the USPSTF 
grade D draft recommendation 
release (October 2010-September 
2011), our 32 physicians com-
pleted 103,600 patient encoun-
ters (Table  1). Following the new 
draft recommendation release 
on October 7, 2011, annual total 

and International Classification of 
Diseases-9 diagnosis and procedure 
codes to identify men evaluated 
for elevated PSA levels and pros-
tate biopsies, we collected monthly 
practice totals over the same time 
period, again using October 2010 to 
September 2011 as our baseline and 
October 2011 to September 2013 as 
our effect period. 

Statistical Analysis
We first calculated the percentage 
change in total practice office visits, 
evaluations for elevated PSA levels, 
and prostate biopsies performed, 
comparing our baseline period of 
October 2010 to September 2011 
with our two follow-up periods of 
October 2011 to September 2012 
and October 2012 to September 
2013. These calculations were 
performed using Microsoft 
Excel  version 14.5.4 (Microsoft, 
Redmond, WA).

We then conducted an inter-
rupted time series analysis. We 
assessed the Durbin-Watson 

Stratification of Total Practice Volume, Evaluations for Elevated PSA Level, and Prostate Biopsies 
Performed in the Year Preceding the USPSTF Grade D Recommendation and the 2 Years Following 
Recommendation Release 

Baseline Period: 
October 2010- 
September 2011

Post-USPSTF Grade D: 
October 2011- 
September 2012

Post-USPSTF Grade D: 
October 2012- 
September 2013

Patient volume
 Yearly total
 Annual % change

103,600
N/A

114,163
110.2%

128,531
112.6%

Evaluations for elevated  
PSA level
 Yearly total  
 Monthly range
 Annual % change

28,698
1919-3008
N/A

25,065
1599-2551
212.7%

24,002
1602-2284
24.2%

Prostate biopsies performed 
 Yearly total  
 Monthly range
 Annual % change

2465
155-250
N/A

1988
113-207
219.4%

1929
130-196
23.0%

PSA, prostate-specific antigen; USPSTF, United States Preventive Services Task Force.

Table 1
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against PSA-based prostate cancer 
screening published on October 
7, 20116 challenged the status quo 
of prostate cancer screening prac-
tices in the United States. Although 
the screening guidelines of other 
societies differ from those of the 
USPSTF,11-13 the influence of the 
government task force’s various rec-
ommendations, particularly among 
primary care providers, is strong.14 
The effects of the grade D recom-
mendation upon prostate cancer 
mortality in the United States will 
take years to develop. To under-
stand the policy’s early impact, we 
assessed available proxy measures: 
evaluations for elevated PSA levels 
and prostate biopsies performed in 
our large urology group practice. 
Although total practice volume 
increased 24.1% during our study 
period, evaluations for elevated 
PSA levels decreased 16.4% and our 
prostate biopsy volume decreased 
21.7% in the 2 years following 
release of the USPSTF draft recom-
mendation against PSA-based pros-
tate cancer screening. Following 
the draft guideline release, evalua-
tions for elevated PSA decreased by 
317 visits per month. 

The significant decrease in 
evaluations for elevated PSA levels 

3.0% and a decrease of 21.7% from 
our baseline study period. 

When visualized graphically, a 
downward trend in monthly pros-
tate biopsies performed in our 
large urology group practice also 
occurred during our study period 
(Figure 3). The effect of the USPSTF 
grade D draft recommendation was 
a decrease of 42 prostate biopsies per 
month (95% CI, 264, 219; P 5 .001).

Discussion
The USPSTF grade D draft recom-
mendation and evidence statement 

4.2%, respectively, were observed. 
From our baseline study period to 
the conclusion of the second year 
following the draft recommenda-
tion release, evaluations for ele-
vated PSA levels decreased a total 
of 16.4% in our practice. 

When visualized graphically, a 
downward trend in the number of 
evaluations for elevated PSA levels 
occurred over our study period, 
beginning with a sharp decrease 
in November 2011, the month fol-
lowing the USPSTF grade D draft 
guideline release (Figure 2). In the 
following 2 years, evaluations for 
elevated PSA levels decreased by 
317 visits per month (95% confi-
dence interval [CI]: 2573, 261; 
P 5 .017). 

Prostate Biopsies
From October 2010 to September 
2011, 2465 men underwent a prostate 
biopsy by 32 physicians in our large 
urology group practice (Table  1). 
From October 2011 to September 
2012, the first year following release 
of the USPSTF grade D draft recom-
mendation, our practice performed 
1988 biopsies, a decrease of 19.8%. 
From October 2012 to September 
2013, our 32 physicians performed 
1929 biopsies, a further decrease of 
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Figure 1. Number of practice office visits per year from October 2010 to September 2013. Over this time 
period, visits increased from 103,600 (October 2010-September 2011) to 114,163 (October 2011-September 
2012) to 128,531 (October 2012-September 2013), representing annual increases of 10.2% and 12.6%, 
respectively. USPSTF, United States Preventive Services Task Force. 
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Figure 2. Monthly total of evaluations for elevated PSA performed from October 2010 to September 2013 at 
Delaware Valley Urology, LLC (Voorhees, NJ). In the 2 years following release of the USPSTF grade D recom-
mendation, evaluations for elevated PSA decreased by 317 visits per month (95% CI: 2573, 261; P 5 .017). 
CI, confidence interval; PSA, prostate-specific antigen; USPSTF, United States Preventive Services Task Force.
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electronic data warehouse, Cohn 
and coworkers19 reported a signifi-
cant decrease (adjusted odds ratio 
0.89; P 5 .0001) in PSA screen-
ing frequency among men 40 to 
79 years old evaluated by primary 
care physicians in the 6 months 
following the USPSTF grade  
D recommendation.19 Recently 
presented data from Oregon 
Health & Science University 
(Portland, OR) noted PSA testing 
among new patients seeing pri-
mary care providers decreased by 
50% in the year following release 
of the USPSTF grade D recom-
mendation.16 These findings are 
congruent with the significant 
decline in evaluations for elevated 
PSA levels seen in our practice and 
are consistent with downstream 
biopsy trends. 

Our prostate biopsy volume 
decreased 21.7% in the 2 years 
following release of the USPSTF 
draft recommendation against 
PSA-based prostate cancer screen-
ing. Our findings echo decreasing 
prostate biopsy rates identified in 
multispecialty and tertiary care set-
tings.21,22 Banerji and colleagues21 
noted a 31% decrease in the absolute 
number of prostate biopsies per-
formed at Virginia Mason Hospital 
(Seattle, WA) in the 30 months fol-
lowing the USPSTF grade D rec-
ommendation. At the University 
Health Network in Toronto, 
Ontario, Canada, Bhindi and asso-
ciates22 reported the median num-
ber of prostate biopsies performed 
per month decreased from 58.0 to 
35.5 in the 12 months following the 
USPSTF recommendation. Though 
beyond the scope of our prostate 
biopsy data, these authors reported 
increasing rates of D’Amico risk 

plummeted, suggesting primary 
care providers in our geographic 
area altered their prostate cancer 

screening practices in response to 
the USPSTF grade D recommen-
dation. Though we did not assess 
regional provider screening pat-
terns in our current study, grow-
ing evidence from national and 
institutional databases suggest 
decreased rates of PSA screen-
ing. Comparing National Health 
Interview Survey data from 2005, 
2010, and 2013, Drazer and asso-
ciates18 found PSA screening rates 
significantly declined in men aged 
50 to 59 years old (33.2%-24.8%; 

P 5 .01), 60 to 74 years old (51.2%-
43.6%; P 5 .01), and 75 years 
and older (43.9%-37.1%; P 5 .03) 
between 2010 and 2013.18 Using the 

that occurred in our large urol-
ogy group practice following the 
USPSTF grade D draft recom-
mendation is a novel finding. Perez 
and colleagues20 similarly assessed 
evaluations for elevated PSA lev-
els following the policy change, 
though used the USPSTF final 
statement in May 201210 as their 
cutpoint for analysis. In contrast 
to our findings, Perez and col-
leagues20 found a small increase (n 
5 11; 5.2%) in the number of men 
referred to their tertiary care cen-
ter for an elevated PSA level fol-
lowing publication of the USPSTF 
grade D recommendation. They 
attributed this increase to an over-
all increase in referrals during their 
study period and noted screening 
practices among primary care phy-
sicians in their catchment area are 
likely unchanged.

Although we recorded a sig-
nificant increase in overall patient 
visits during our study period, the 
evaluations for elevated PSA levels 

Although we recorded a significant increase in overall patient visits 
during our study period, the evaluations for elevated PSA levels 
plummeted, suggesting primary care providers in our geographic 
area altered their prostate cancer screening practices in response to 
the USPSTF grade D recommendation.

Figure 3. Monthly totals of prostate biopsies performed from October 2010 to September 2013 at Delaware 
Valley Urology, LLC (Voorhees, NJ). In the 2 years following release of the USPSTF grade D recommendation, 
prostate biopsies decreased by 42 biopsies per month (95% CI: 264, 219; P 5 .001). USPSTF, United States 
Preventive Services Task Force.
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Recently presented data from Oregon Health & Science University 
noted PSA testing among new patients seeing primary care provid-
ers decreased by 50% in the year following release of the USPSTF 
grade D recommendation.
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classification24,25 of intermediate22 
and high-risk21,22 cancer among 
those men undergoing prostate 
biopsies following the USPSTF 
grade D recommendation. 

Our study has the inherent limi-
tations of all time series analy-
ses and administrative level data. 
Aggregated annual and monthly 
data did not permit us to account 
for individual level covariates. 
As we conducted an early assess-
ment of evaluations for elevated 
PSA levels and prostate biopsies, 
our total number of monthly data 
points was small (n 5 36), limit-
ing our analysis and comparison 
to later studies. Though we are 
not aware of other events in our 
region or practice contributing to 
the decreases in elevated PSA level 
evaluations or prostate biopsy vol-
ume we observed over our study 
period, other causes for the changes 
we observed may exist. Our use of 
administrative level data to define 
total practice visits, evaluations for 
elevated PSA level, and prostate 
biopsies performed is subject to 
possible coding and documenta-
tion errors; the presence or ramifi-
cations of any such errors upon our 
research is uncertain. Although 
we were able to select and include 

in our analysis only new patient 
evaluations for elevated PSA lev-
els, we were unable to differentiate 
initial versus repeat prostate biop-
sies within our administrative level 
dataset. Although this biopsy dif-
ferentiation is important, the possi-
ble effect of men within the practice 
undergoing repeat biopsies during 
our study period would increase 
our total number of biopsies per-
formed, and bias our results toward 
the null. As a result, the significant 
decrease we identified in prostate 
biopsies performed by our group 
following the USPSTF grade D rec-
ommendation may underestimate 
the true effect. Finally, there may be 
unique characteristics of our geo-
graphic setting, referring providers, 
and 32 urologists, beyond the scope 
of our research to examine, which 
may limit the external validity of 
our findings.

Conclusions
Despite a 24.1% increase in total 
visits, urologists in our large urol-
ogy group practice completed 
16.4% fewer evaluations for ele-
vated PSA levels and 21.4% fewer 
prostate biopsies in the 2 years 
 following the USPSTF grade D 
draft recommendation against 

PSA-based prostate cancer screen-
ing. Patient-level data and longer 
follow-up are needed to under-
stand the oncologic and public 
health ramifications of the USPSTF 
recommendation change. 

The authors thank JoAnne Sowney for her assis-
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