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BACKGROUND: In 2012, the US Preventive Services Task
Force (USPSTF) recommended against PSA-based screen-
ing for prostate cancer in men of all ages. Following this
change, screening declined yet the complete impact on
clinical presentation is not well defined in the screen-
eligible population.
OBJECTIVE: To determine if the rates of PSA screening,
prostate biopsy, incident prostate cancer detection, and
stage IV at presentation in screen-eligible men in Kaiser
Permanente Northern California changed following the
2 012 USPSTF P r o s t a t e C an c e r S c r e e n i n g
recommendations.
DESIGN: Retrospective study spanning the years 2010 to
2015, in screen-eligible Kaiser Permanente Northern Cal-
ifornia members (African American men ages 45–69 and
all othermen ages 50–69) with no prior history of prostate
cancer.
Participants
All screen-eligible, male members during 2010 (n =
403,931) to 2015 (n = 483,286) without a history of pros-
tate cancer within all Kaiser Permanente Northern Cali-
fornia facilities.
MAIN MEASURES: Annual rates of PSA testing, prostate
biopsy, incident prostate cancer detection, and stage IV
cancer at presentation were compared between the pre-
guideline period, 2010 and 2011, and the post-guideline
period, 2014 and 2015, in men under the age of 70.
KEY RESULTS: Following the 2012 USPSTF guideline
change, screening rates declined 23.4% (95% CI 23.0–
23.8%), biopsy rates declined 64.3% (95% CI 62.9–
65.6%), and incident prostate cancer detection rates de-
clined 53.5% (95%CI50.1–56.7%) resulting in 1871 fewer
incident cancers detected, and metastatic cancer rates
increased 36.9% (95%CI 9.5–71.0%) resulting in 75more
stage IV cancers detected.
CONCLUSION: Less screening resulted in a large decrease
in cancer detection, some of which may be beneficial as
many cancersmay be indolent, yet this decrease occurred
at the expense of an increase in metastatic cancer rates.
For every 25 fewer cancers detected, one metastatic can-
cer was diagnosed. This information may be valuable in

the shared decision-making process aroundprostate can-
cer screening.
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INTRODUCTION

Prostate cancer is the most common cancer in American men
and the second leading cause of cancer death [1]. The hetero-
geneity of disease biology spanning from indolent to aggres-
sive, coupled with more intensive detection strategies can result
in over-detection which, if linked to over-treatment, results in
unnecessary interventions. These interventions, including both
surgery and radiation therapy, can have a negative impact upon
bowel, bladder and/or sexual function. Disparate results from
large screening trials have led to questioning the value of
screening [2, 3]. In May 2012, the US Preventive Services Task
Force (USPSTF) gave a “D” grade (“Discourage the use of- this
service”) to PSA-based screening for prostate cancer in all age
groups [4]. While many organizations provide screening guide-
lines, primary care physicians tend to favor USPSTF guidelines
[5]. Recently, the USPSTF upgraded prostate cancer screening
for men ages 55–69 to a Grade “C” (“No recommendation for
or against routine provision of this service”) [6].
Many studies have demonstrated a decline in prostate can-

cer screening following release of the 2012 statement with
absolute annual screening rates ranging from 23–45% pre-
guideline to 17–35% post-guideline, and relative reductions
ranging from 15 to 28% [7–11]. Studies have also demonstrat-
ed relative reductions in prostate biopsy ranging from 22 to
38% [12–16]. Limitations of these studies include use of self-
reported data, single-group practices, administrative claims, or
a lack of information on health-plan enrollment, and thus an
inability to calculate a denominator needed for accurate rates.
Changes in screening and biopsy rates influence prostate

cancer detection. Analyses using the Surveillance, Epidemiol-
ogy and End Results (SEER) database have shown a 16%
relative decline in the incidence of non-metastatic prostate
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cancer from 2011 to 2012 and an additional 6% relative
decline from 2012 to 2013 [7, 17]. Data regarding metastatic
rates is contradictory. Two registry studies using the Pennsyl-
vania Cancer Registry and SEER data did not show an in-
crease in metastatic cancer rates although their follow-up
spanned only the period from 2012 to 2013 [17, 18]. Another
study using SEER data, focusing on men 75 years of age and
older, showed an increase in metastatic disease [19]. A recent
study using SEER registries and the North American Associ-
ation of Central Cancer Registries did show an increase in
advanced stages of the disease in men ages 50–74 and in men
75 years of age and older [20]. Another SEER study found an
increase in metastatic rates from 2012 to 2014 in men aged
55–69 and used age-period-cohort models to estimate future
rates, but the authors acknowledged that they did not have any
PSA-screening data to determine whether a decline in screen-
ing was likely to be causal [21]. At present, most guidelines
recommend against screening men 70 years of age and older,
thus it is critical to understand the impact of any screening
policy changes in men under the age of 70. Data on rates of
metastatic disease as it relates to the intensity of screening in
American men under the age of 70 is lacking.
Our study sought to quantify rates of PSA testing, biopsy,

and incident prostate cancer and stage IV cancer before and
after the 2012 USPSTF recommendation change by examin-
ing a large, representative population of screen-eligible men
within a large integrated health care system. Since most pri-
mary care providers tend to follow USPSTF guidelines in
preference to any other internal or external guidelines, the
2012 USPSTF Statement provided an opportunity to observe
a “natural experiment” to observe how it affected screening,
biopsy cancer detection and metastatic rates. Specifically, we
analyzed only “screen-eligible” men. These results provide
critical elements for the shared decision-making process cur-
rently recommended by most organizations.

METHODS

Study Population

We performed a retrospective study of KPNC electronic med-
ical records encompassing the years 2010 to 2015. KPNC is a
large integrated health care system that provides comprehen-
sive medical services to over 4 million members. The study
population was all screen-eligible KPNC members defined as
African Americanmen aged 45–69 and all other men aged 50–
69. Men with a previous diagnosis of prostate cancer were
excluded. Members were required to have a minimum of
3 months of health-plan enrollment in a given year in order
to have an opportunity to be offered screening in that year.
Variables that could affect rates of cancer and metastatic
cancer including age and race and those that could affect
screening including comorbidities (COmorbidity Patient
Score Version 2 [COPS2]) [22], smoking status, body mass

index (BMI), and utilization of care (number of primary care
visits per year) were measured.

Screening Guidelines at KPNC

KPNC has its own National Prostate Cancer Screening Clin-
ical Guideline which did not substantially change between
2010 and 2015 and that advocates shared decision-making.
This guideline states that in average-risk men with at least a
10-year life expectancy, offering PSA-based prostate cancer
screening is an option for men ages 50–69. For higher-risk
men (Black/African American descent or family history of
prostate cancer), screening is an option for ages 45–69. The
KPNC guideline, while available to providers, is not moni-
tored or enforced by any means and providers practice
independently.

Outcomes

Four outcomes were studied: PSA screening, prostate biopsy,
incident prostate cancer, and incident metastatic prostate can-
cer (American Joint Committee on Cancer Stage IV) [23].
PSA screening and prostate biopsy information was obtained
from patient electronic medical records. Prostate cancer cases
were ascertained from the KPNC Regional Cancer Registry.
This registry is accredited by SEER, the California Cancer
Registry and the Commission on Cancer.

Exposure

The main exposure of interest for this study was the 2012
USPSTF Prostate Cancer Screening recommendations. This
guideline was released as a draft statement in October of 2011
and finalized in May of 2012. Because adoption of guidelines
often occurs slowly over time, we a priori identified three time
periods: the pre-guideline period included years 2010 and
2011; the transition period included years 2012 and 2013;
and the post-guideline period included years 2014 and 2015.
All rate comparisons were between the pre-guideline and post-
guideline periods.

Statistical Analysis

We computed annual rates of PSA testing and prostate biopsy.
All screen-eligible men within a given year were included in
the denominator in all rate calculations accounting for the
duration of enrollment within that year (person-years at risk).
Rate ratios (RR) and 95% confidence intervals (CIs) were
calculated to compare rates of PSA testing and prostate biopsy
between the two time periods. For incident prostate cancer and
metastatic disease, we computed crude and adjusted annual
incidence rates using a Poisson model accounting for over-
dispersion. Incidence rate ratios (IRR) and 95% CIs were
calculated to compare rates of incident prostate cancer and
incident stage IV prostate cancer between the two time peri-
ods. We conducted a sensitivity analysis of incident prostate
cancer and stage IV cancer rates by restricting our analyses to
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men who were enrolled in our health plan for a minimum of
12 months. We conducted an interrupted time series analysis
(ITS) to evaluate the effect of introducing the 2012 USPSTF
guideline as a population-level intervention on incident pros-
tate cancer and incident stage IV prostate cancer [24]. Two-
sided p values < 0.05 were considered statistically significant.
Analyses were conducted in SAS 9.3 and R 3.4.4.

RESULTS

Table 1 shows the demographics of screen-eligible KPNC
members in the pre-guideline period and the post-guideline
period. We looked at variables that might influence rates of
cancer or metastatic cancer as well as other factors that might

influence screening and care utilization. The demographics
were very similar over the study time period. p values are
not reported in Table 1 because even extremely small differ-
ences in the population characteristics that are not clinically
significant would be statistically significant under this large
sample size [25].
Table 2 shows annual PSA screening and biopsy rates

among screen-eligible men, along with corresponding PSA
levels. The median PSA levels of men undergoing screening
appeared to be stable over time. There was a statistically
significant decline in screening rates from the pre-guideline
to the post-guideline period with an RR = 0.766, (95% CI
0.762 to 0.770). There was a large and statistically significant
decline in biopsy rates from the pre-guideline to the post-
guideline periodwith an RR of 0.357 (95%CI 0.344 to 0.371).
Table 3 shows the annual number of incident and stage IV

incident prostate cancers detected, the associated incidence
rates, and corresponding PSA levels. From 2010 through
2015, there were 9741 new cases of prostate cancer diagnosed
of which 448 were stage IV. There was a large statistically
significant decline in incident prostate cancer detection rates
from the pre-guideline to the post-guideline period with an
unadjusted IRR of 0.467 (95% CI 0.443 to 0.492) and an age
and race-adjusted IRR of 0.465 (95% CI 0.433 to 0.499).
There was a large statistically significant increase in incident
stage IV cancer detection rates from the pre-guideline period
to the post-guideline period with an unadjusted IRR of 1.387
(95% CI 1.110 to 1.733) and an age and race-adjusted IRR of
1.369 (95% CI 1.095 to 1.710). Of the 448 men with incident
metastatic prostate cancer over the study period, most men had
stable KPNCmembership before diagnosis: 108 (24.1%) were
members for > 5 years, 173men (38.6%)weremembers for 2–
5 years, 63 men (14.1%) were members for 1–2 years and 104
men (23.2%) had membership of less than 12 months.
Figure 1 shows the results of the interrupted time series

analysis. Incident prostate cancer rates showed a decreasing
trend during the pre-guideline (2010–2011) and transition
(2012–2013) periods. During the post-guideline period, there
was a substantially lower new constant rate; this change in
trend between the pre- and transition periods to the post-
guideline period was statistically significant (p < 0.0001). In-
cident metastatic disease rates were constant during the pre-
guideline (2010–2011) and transition (2012–2013) periods.
This rate changed in the post-guideline period to a new con-
stant rate, and the difference in the two rates was statistically
significant (p < 0.0001).
We conducted a sensitivity analysis including only men

enrolled in the health plan for at least 12 months prior to
diagnosis (to allow sufficient opportunity for screening to be
offered, Table 4). This analysis revealed similar trends in
cancer rates to those observed for the entire screen-eligible
population. There was a statistically significant decline in
incident prostate cancer detection rates from the pre-
guideline to the post-guideline period with an age and race-
adjusted IRR of 0.470 (95% CI 0.437 to 0.506). There was a

Table 1 Demographics of Screen-Eligible KPNC Members

Variable Years
2010–2011
n = 451,901
n (%)

Years
2014–2015
n = 522,969
n (%)

Age
45–49 8880 (2.0) 9094 (1.7)
50–59 245,812

(54.4)
274,814
(52.6)

60–69 197,209
(43.6)

239,061
(45.7)

Race
Caucasian 273,007

(60.4)
299,506
(57.3)

African American 38,965 (8.6) 43,967 (8.4)
Asian/Pac Islander 70,146

(15.5)
88,380
(16.9)

Amer Indian 2727 (0.6) 3178 (0.6)
Other/unknown 67,056

(14.8)
87,938
(16.8)

BMI
< 18.5 1910 (0.4) 2062 (0.4)
18.5–24.9 89,873

(19.9)
102,956
(19.7)

25–29.9 181,698
(40.2)

207,592
(39.7)

≥ 30 151,340
(33.5)

177,337
(33.9)

Unknown 27,080 (6.0) 33,022 (6.3)
Smoking status
Never 232,653

(51.5)
284,861
(54.5)

Active 38,991 (8.6) 47,177 (9.0)
Former 107,026

(23.7)
121,099
(23.2)

Passive 3921 (0.9) 3364 (0.6)
Unknown 69,310

(15.3)
66,468
(12.7)

COPS score
< 40 430,166

(95.2)
491,116
(93.9)

40–64 11,342 (2.5) 16,731 (3.2)
65+ 8303 (1.8) 14,613 (2.8)
Unknown 2090 (0.5) 509 (0.1)

Care utilization—number of primary
care visits per year
0 108,314

(24.0)
121,221
(23.2)

1 101,711
(22.5)

123,326
(23.6)

2 92,963
(20.6)

115,764
(22.1)

≥ 3 148,913
(32.9)

162,658
(31.1)
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statistically significant increase in stage IV cancer detection
rates from the pre-guideline to the post-guideline period with
an age and race-adjusted IRR of 1.531 (95% CI 1.182 to
1.982).

DISCUSSION

In a study of electronic medical records in men under the age
of 70 from a large healthcare system, we found that following
the 2012 USPSTF guideline change, relative screening rates
for prostate cancer declined 23.4%, prostate biopsy rates de-
clined 64.3%, incident prostate cancer detection rates declined
53.5%, and metastatic prostate cancer rates increased 36.9%;
all changes over timewere statistically significant.We feel that
the rates in our report are accurate and can be useful to
providers and patients during the shared decision-making
process surrounding prostate cancer screening.

Comparison with Previous Studies

Studies have consistently found that PSA screening has de-
clined since the 2012 USPSTF statement [7–11]. Consistent
with these reports, our study reported a decline in screening
rates from 448.6 per 1000 person-years in 2010 to 334.0 per
1000 person-years in 2015. Drazer et al., using data from the

National Health Interview Survey (NHIS), compared 2010
survey respondents with 2013 respondents and found a sig-
nificant decline in PSA testing in men ages 50 to 59 from 33.2
to 24.8% and in men ages 60–74 from 51.2 to 43.6% [10].
These self-reported data may be subject to recall bias. Jemal
et al. also used the NHIS data and compared screening rates in
men 50–74 years of age between 2010 and 2013 and found
that screening declined significantly from 36.8 to 29.9% [7].
The screening rate ratio of 0.81 is comparable with the present
study. In contrast to the above studies, Kim et al. studied over 5
million men using administrative claims data and concluded
that PSA screening rates remained stable from the years 2008
through 2013 in men under the age of 75 [11].
Prostate biopsy rates declined 64.3% in our study which is

larger than previous reports. Review of self-reported case logs
of urologists undergoing re-certification by the American
Board of Urology showed a 28.7% relative decline in prostate
biopsy when comparing years 2009–2012 with 2013–2016
[16]. In a study using administrative claims data of over five
million men spanning the years 2005 to 2014, relative biopsy
rates declined 33% [12]. A Medicare data set comparing 2012
with 2014 showed a 12.4% relative decline in biopsy rates
[26]. As mentioned previously, the accuracy of rate calcula-
tions in these studies is questionable because of the challenge
in identifying an accurate denominator.

Table 2 Rates of Prostate Cancer Screening and Biopsy Among Screen-Eligible Men from 2010 to 2015

Year Screen-eligible men PSA screened men Biopsied men

Total N Age
median
(IQR)

Total
N (%)

PSA
median
(IQR)

PSA
screen rate*

Total
N (%)

PSA
median
(IQR)

Biopsy rate*

2010 403,931 58 (53–63) 170,025
(42.1%)

1.2 (0.7–2.3) 448.6
(446.6–450.9)

4889
(1.21%)

6.2 (4.9–8.5) 12.90
(12.55–13.27)

2011 412,602 58 (54–63) 173,274
(42.0%)

1.2 (0.7–2.2) 446.6
(444.5–448.7)

4638
(1.12%)

6.3 (4.9–8.8) 11.95 (11.61–12.30)

2012 423,348 58 (54–63) 156,859
(37.1%)

1.3 (0.8–2.5) 393.8
(391.8–395.7)

4436
(1.05%)

6.3 (4.9–8.7) 11.14 (10.81–11.47)

2013 431,583 58 (54–63) 152,297
(35.3%)

1.2 (0.7–2.4) 375.1
(373.2–376.9)

3831
(0.89%)

6.5 (5.1–9.3) 9.44 (9.14–9.74)

2014 456,938 58 (54–63) 150,706
(33.0%)

1.0 (0.6–2.1) 352.3
(350.5–354.1)

1813
(0.40%)

6.3 (4.8–9.0) 4.24 (4.05–4.44)

2015 483,286 58 (54–64) 151,609
(31.4%)

1.0 (0.5–2.0) 334.0 (332.3–335.6) 2097
(0.43%)

6.4 (5.0–9.2) 4.62 (4.43–4.82)

*Per 1000 person-years

Table 3 Incidence Rates of Prostate Cancers Among All Screen-Eligible Men from 2010 to 2015

Year All incident prostate cancers Stage IV incident prostate cancers

N PSA median (IQR) Incidence rate* (95% CI) N PSA median (IQR) Incidence rate* (95% CI)

Crude Adjusted† Crude Adjusted†

2010 2063 6.3 (5.0–8.7) 5.43 (5.20–5.67) 5.48 (5.17–5.79) 57 26.6 (13.0–83.7) 0.15 (0.12–0.19) 0.15 (0.12–0.19)
2011 1968 6.5 (5.0–9.3) 5.05 (4.83–5.28) 5.07 (4.78–5.37) 69 40.3 (11.2–125.0) 0.18 (0.14–0.22) 0.18 (0.14–0.22)
2012 1840 6.4 (5.0–9.0) 4.60 (4.39–4.81) 4.57 (4.30–4.85) 53 37.0 (10.7–122.0) 0.13 (0.10–0.17) 0.13 (0.10–0.16)
2013 1710 6.9 (5.2–9.7) 4.20 (4.01–4.41) 4.17 (3.90–4.43) 68 21.1 (10.0–212.0) 0.17 (0.13–0.21) 0.16 (0.13–0.20)
2014 994 6.8 (5.0–10.7) 2.32 (2.18–2.47) 2.31 (2.12–2.50) 104 32.5 (11.2–86.5) 0.24 (0.20–0.29) 0.24 (0.20–0.28)
2015 1166 6.8 (5.2–10.8) 2.56 (2.42–2.71) 2.58 (2.39–2.78) 97 31.8 (11.0–75.8) 0.21 (0.17–0.26) 0.21 (0.17–0.25)

*Per 1000 person-years
†Adjusted for age and race
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Few studies have examined differences in rates of incident
prostate cancer since the 2012 USPSTF Statement. Jemal et al.
compared the rates of all incident cancers between 2011 and
2012 in men 50–74 years of age and found the rate ratio was
0.84 [7]. The decline was driven by local/regional disease for
which the rate ratio was 0.83 while metastatic rates remained
stable (rate ratio = 0.99). The incidence rate of localized and
regional disease further declined from 2012 to 2013 (356.5 to
335.4 per 100,000, IRR = 0.94) yet incident rates of metastatic
disease were unchanged [17]. We also observed relatively
stable rates of localized and metastatic prostate cancer through
2013. However, using data that extended through 2015, we
observed a decline in incident cancer detection yet an increase
in metastatic disease. Negoita et al. noted a rise of distant
disease rates with an inflection point around the years 2010–
2011 [20]. However, the age group included men up to age 75
and it is possible this was driven by higher metastatic rates in
men ages 70–75, who are at greater risk. Kelly et al. using
SEER data, reported an increase in metastatic rates in men
aged 45–54 andmen aged 55–69 in the years 2012 to 2014 but
interestingly also noted an increased rate in the years 2008 and
2011 [21]. These authors had no data on PSA screening rates
in this study. In contrast, we saw relatively stable metastatic
rates in the years 2010–2012. To our knowledge, we are the
first study to report an increase in metastatic disease in men

under the age of 70, the population most relevant for counsel-
ing in shared decision-making and to policy makers.

Strengths and Limitations

We could define an “eligible population” which served as the
denominator in rate calculations, thus accurate rates could be
determined. Our sample size was quite large and diverse, and
PSA screening and biopsy rates were determined by the PSA
test and biopsy result recorded in electronic medical records,
not by patient recall or administrative claims data or order
history. We must emphasize that the changes in our screening
rates are associated with the timing of the 2012 USPSTF
Statement but we cannot prove causality in this observational
study.
To be a confounder, a variable must be associated with both

the exposure and the outcome. Our exposure in this study was
the time period; thus a confounder would need to be associated
with time as well as with the outcome. We looked at several
possible confounders in our analysis including age, race,
comorbidities and care utilization; Table 1 shows minimal
changes in these variables over the study time period. Awidely
used criterion to determine confounding is that a confounder
must change the effect estimate by at least 10% [27].When we
adjusted our cancer detection rates and metastatic rates for age

Fig. 1 Interrupted time series analysis. Incident prostate cancer rates (left panel) declined in the pre-guideline and “transition” period and
reached a lower, constant rate in the “post-guideline” period. Incident metastatic rates (right panel) were stable in pre-guideline and

“transition” period and reached a higher, constant rate in the “post-guideline” period.

Table 4 Incidence Rates of Prostate Cancers Among Men with Minimum 12-Month Enrollment in Health Plan

Year All incident prostate cancers Stage IV incident prostate cancers

N PSA median (IQR) Incidence rate* (95% CI) N PSA median (IQR) Incidence rate* (95% CI)

Crude Adjusted† Crude Adjusted†

2010 1647 6.2 (5.0–8.7) 4.30 (4.09–4.51) 4.28 (4.02–4.54) 35 25.5 (15.0–56.8) 0.09 (0.07–0.13) 0.09 (0.06–0.12)
2011 1766 6.4 (5.0–9.1) 4.47 (4.27–4.69) 4.43 (4.17–4.68) 55 30.0 (10.9–89.2) 0.14 (0.11–0.18) 0.14 (0.10–0.17)
2012 1628 6.3 (5.0–8.8) 4.26 (4.06–4.47) 3.95 (3.71–4.19) 40 34.8 (9.6–90.2) 0.10 (0.07–0.13) 0.10 (0.07–0.12)
2013 1538 6.8 (5.2–9.6) 3.73 (3.55–3.92) 3.65 (3.43–3.88) 54 19.9 (9.2–151.0) 0.13 (0.10–0.17) 0.13 (0.10–0.16)
2014 815 6.6 (4.9–10.2) 1.88 (1.75–2.01) 1.86 (1.70–2.01) 82 32.2 (11.2–85.9) 0.19 (0.15–0.23) 0.19 (0.15–0.22)
2015 1025 6.8 (5.2–10.8) 2.23 (2.10–2.37) 2.23 (2.06–2.40) 78 28.4 (11.3–74.0) 0.17 (0.14–0.21) 0.17 (0.13–0.20)

*Per 1000 person-years
†Adjusted for age and race
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and race, we found negligible changes (0 to 3%) in estimated
incidence rates, far below the 10% threshold. It is possible that
other unmeasured confounders exist, although they would
need sufficiently strong changes over the study time period
to meet the criteria for confounding. Screening and biopsy
rates were presented unadjusted, consistent with previous
studies [7–12, 16, 25].
Another limitation of our study was that we did not use

family history of prostate cancer in defining our eligible pop-
ulation as this data element was not uniformly collected in our
health record. However, we have no reason to suspect that the
distribution of family history would have changed during the
study period.
It is important to recognize that some of the declines in

screening, biopsy and incident cancer detection may be bene-
ficial. False-positive PSA elevations result in unnecessary
biopsies that are associated with inherent risks of the proce-
dure along with patient anxiety and costs. Additionally, the
detection of indolent cancers likely decreased although we
were not able to quantify this outcome. Such an analysis was
beyond the scope of this project as it would require detailed
pathologic review including the number of biopsy cores pos-
itive, the extent of individual core length, and prostate size.
The balance between finding fewer indolent cancers yet avoid-
ing more metastatic disease warrants further study.
We do not have any comparative mortality data at this time

but we hypothesize this stage migration may result in an
increase in mortality yet additional time is needed to study
this endpoint. In a recent large clinical trial, the median overall
survival for men with metastatic prostate cancer was approx-
imately six years (57.6 months), and longer in men with low-
volume metastatic disease [28]. Also of interest will be to
monitor screening, biopsy and detection rates following the
2018 USPSTF. We hypothesize that our screening rates may
increase once again which will likely result in a higher incident
cancer detection rate yet a lower metastatic rate.
Our study shows that in the years following the

guideline change, major reductions in PSA screening
have coincided with lower overall incident cancer detec-
tion rates yet higher rates of metastatic disease in men
under the age of 70. The ideal screening strategy would
identify only those cancers that require treatment. At
present, this goal remains elusive.
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