
Variation in Prostate-Specific Antigen Screening in Men Aged 80
and Older in Fee-for-Service Medicare

Julie Bynum, MD, MPH*,†, Yunjie Song, MS, PhD†, and Elliott Fisher, MD, MPH*,†
*Department of Medicine, Dartmouth Medical School, Hanover, New Hampshire
†Center for Health Policy Research, Dartmouth Institute for Health Policy and Clinical Practice,
Lebanon, New Hampshire

Abstract
OBJECTIVES—To determine the rate of prostate-specific antigen (PSA) screening in men aged
80 and older in Medicare and to examine geographic variation in screening rates across the U.S.

DESIGN—Retrospective cohort study of variation across hospital referral regions using
administrative data.

SETTING—National random sample in fee-for-service Medicare.

PARTICIPANTS—Medicare beneficiaries aged 80 and older in 2003.

MEASUREMENTS—Percentage of men aged 80 and older screened using the PSA test.

RESULTS—The national rate of PSA screening in men aged 80 and older was 17.2%, but there
was wide variation across regions (<2–38%). Higher PSA screening in a region was positively
associated with greater total costs (correlation coefficient (r) = 0.49, P<.001), greater intensive care
unit use at the end of life (r = 0.46, P<.001), and greater number of unique physicians seen (r = 0.36,
P<.001). PSA screening was negatively associated with proportion of beneficiaries using a primary
care physician as opposed to a medical subspecialist for the predominance of ambulatory care (r =
−0.38, P<.001).

CONCLUSION—PSA screening in men aged 80 and older is common practice, although its
frequency is highly variable across the United States. Its association with fragmented physician care
and aggressive end-of-life care may reflect less reliance on primary care and consequent difficulty
informing patients of the potential harms and low likelihood of benefit of this procedure.
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There is growing concern that older adults are at risk for exposure to potentially harmful
treatments for which the promised benefit is small, if not absent. Screening for prostate cancer
with a prostate-specific antigen (PSA) blood test is an excellent example. Expert consensus
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has concluded that the harms of PSA screening outweigh benefits in men with a life expectancy
of less than 10 years or, more recently according to the U.S. Preventive Services Task Force
(USPSTF), in men aged 75 and older.1-3 Yet patient reports and surveys of physicians indicate
that PSA screening in elderly men is common and increasing.4-6 Fifty percent of men aged 80
and older report that they have had a PSA screening in the previous year, and 45% have had a
screening PSA in the Department of Veterans Affairs system.4,7

Little is known about PSA screening in typical clinical practice among men in fee-for-service
Medicare, which covers 85% of the elderly U.S. population. To gain meaningful insights into
clinical practice, investigators have used regional variations research to reveal where there are
divergent practices in the use of medical technologies.8,9 For example, recent work has shown
that use of technologically intensive care at the end of life is highly variable.10,11 Studies have
explored the causes of this variation and have shown a relationship between available hospital
beds and hospitalization rates at the end of life, and that patient preferences do not account for
the observed differences.10-14 More recently, local care systems are using variation data for
benchmarking and identifying opportunities for improvement.15 For PSA screening, there is
disagreement as to whether age should be used as a criterion for when to stop screening, but
the degree to which men at advanced age are screened or how much variation there is across
regions smaller than the four large census regions of the United States is unknown.6,7,16-18

This study reports the national rate and geographic variation in PSA screening of male Medicare
beneficiaries aged 80 and older in 2003, before the USPSTF age-based cutoff was
recommended. The primary goal of this article is to describe clinical practice under the
guideline based on life expectancy to gauge how much change of practice the new age-based
guideline might entail. Eighty was chosen as the lower age limit for the investigation, because
as a general rule, screening would not be recommended (median survival of 6.7 years), yet
some clinicians may be uncomfortable with the general rule because the median survival in
the healthiest quartile is 10.7 years.19 The study also explored the association between regional
PSA screening rates and other regional patterns of use to generate hypotheses regarding the
potential sources of the observed variation.

METHODS
Overview

This study used a retrospective cohort design reporting PSA screening in men aged 80 and
older in fee-for-service Medicare. Screening is reported as the average for the nation and for
each hospital referral region (HRR). HRRs are geographic regions developed to describe
healthcare markets. The 306 HRRs are based on travel patterns for cardiothoracic and
neurological surgery patients and are created by aggregating the smaller 3,566 hospital services
areas developed from all Medicare hospital discharge patterns.20

The association between selected regional practice patterns and regional PSA screening rates
was also tested to generate hypotheses about the causes of variation in practice. Enthusiasm
for tests and procedures in general (as measured by spending on tests and procedures),
aggressive approaches in advanced illness (as measured by technologically aggressive end-of-
life care), and use of primary care physicians to guide care (as measured by ratio of visits that
are to primary care and the degree of fragmentation) were assessed. These associations do not
imply causation but are meant to suggest directions for future studies of PSA screening and
quality improvement initiatives. It was expected that greater use of testing and procedures in
general, greater use of aggressive treatments, and less concentration of visits with primary care
physicians would be associated with greater PSA screening rates in men aged 80 and older.
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Data Sources
The data set was created using Medicare claims data for 2000 to 2004, using a 20% random
sample of Medicare beneficiaries. The denominator, carrier, outpatient, and Medicare Provider
Analysis and Review files were used. Beneficiary demographics were obtained from the
Centers for Medicare and Medicaid Services (CMS) denominator files and clinical diagnoses
from diagnostic codes listed on submitted claims, requiring one Part A or two Part B claims
occurrences to count. Procedures and visits were calculated from carrier and outpatient files.
Physician specialty is indicated on carrier file claims. When more than one specialty was listed,
the one under which the physician billed most was used. All utilization data are reported for
2003 except for calculations of end-of-life care, to which 2002 data contributed.

Study Population
Medicare beneficiaries were eligible if they were aged 80 by January 1, 2003, and had complete
claims data (fully entitled in Parts A and B and not enrolled in managed care). For the primary
outcome measure, the sample was restricted to men. For other measures, the appropriate
denominator was included for each measure: all decedents in 2003 for the end-of-life measures
and all beneficiaries in 2003 for cost and general utilization measures.

Primary Outcome Measure
The occurrence of PSA testing was identified according to Common Procedural Terminology
(CPT) codes G0103 or 84153 in the carrier and outpatient files.21 The CPT code for PSA testing
encompasses not only screening, but all PSA testing. To capture men who had a PSA test for
a presumed screening indication, men who had any history of prostate cancer in the prior 3
years or who had symptoms in the 3 months before a PSA test that might have triggered a
suspicion of cancer according to diagnostic codes billed on visits and hospitalizations were
excluded from the PSA measure. This algorithm has been previously validated.7

Use of Tests and Procedure Measures
The association between PSA testing and spending on testing and procedures relative to other
types of spending was examined to explore whether the practice is related to general enthusiasm
for testing. Spending measures were based on standardized prices for inpatient hospital care
and physician care. Standardization of prices assigns the same dollar value to a service
regardless of region, and therefore any differences in spending reflect differences in utilization
and not differences in billing across regions. Spending was grouped using the Berenson-Eggers
Type of Service coding system into readily understood clinical categories.22

End-of-Life Care Measures
Technologically aggressive care at the end of life was chosen as an indicator that a region
employs more-aggressive approaches to advanced illness. Other studies have shown that
preference for this type of care declines with advanced age but that technologically aggressive
end-of-life care is wide-spread.23,24 End-of-life measures were calculated for all decedents
aged 80 and older in the calendar year and were reported for the last 6 months of life. CMS
validates the death indicator from the denominator file, which captures all deaths—not solely
those that occur during an institutional stay.

Use of Primary Care and Fragmentation Measures
The decision to screen is typically in the domain of primary care, so PSA screening rates were
compared with the degree of primary care orientation of local systems and fragmentation (as
a potential barrier to effective primary care). For all beneficiaries who had at least one
evaluation and management claim in 2003, the predominant physician provider of ambulatory
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care was determined. The method for assignment has been previously described.25 In brief,
the predominant provider was defined as the primary care or medical subspecialist with whom
the patient had the most ambulatory visits during the 2 years after an index visit to any provider.
If there were none of these specialties involved in care, assignment was allowed to other
physician types (<3% of patients). General practice, family practice, internal medicine, and
geriatrics were categorized as primary care specialties.

Analysis
All HRR rates were adjusted for age, sex, and race using SAS version 9.0 (SAS Institute, Inc.,
Cary, NC). Using Stata 10.0 (Stata Corp., College Station, TX), the association between PSA
screening and other regional utilization measures across all 306 HRRs were tested using
Pearson correlation for continuous variables. HRRs were grouped into quintiles based on PSA
screening rates, and one-way analysis of variance was performed to test for differences in
utilization and care patterns across quintiles. Data were suppressed for any region with event
rates too low for reporting according to CMS privacy rules.

RESULTS
In a 20% national fee-for-service Medicare sample, there were 628,570 men aged 80 and older
with no prior history of prostate cancer or any symptoms to indicate the need for a diagnostic
PSA test. Of these men, 17% had a screening PSA test in 2003. The likelihood of having PSA
screening was strongly related to the beneficiary’s HRR of residence. Screening rates across
all HRRs in the United States ranged from less than 2% to 38%, as shown graphically in Figure
1, in which a circle represents the rate for each HRR. The geographic distribution of screening
intensity is shown in Figure 2.

Regions were categorized according to their quintile rank of screening PSA (Table 1), with
average PSA screening rates across quintiles ranging from 7.4% in Quintile 1 to 26.9% in
Quintile 5. Care patterns and costs for all Medicare beneficiaries aged 80 and older were
evaluated across these screening intensity quintiles. Average costs across these quintiles were
higher in high screening regions (Q1 $5,964 to Q5 $6,632). All types of spending, not only
laboratory testing, were higher in high screening regions, except for spending on major
procedures. The difference in major procedures reached statistical significance but not a
clinically meaningful difference across quintiles ($4 from low to high quintile).

The type of care received during the last 6 months of life for beneficiaries aged 80 and older
also varied across quintiles of PSA screening. Specifically, placement of a feeding tube was
43% higher, use of mechanical ventilation was 29% higher, and decedents had nearly twice
the number of intensive care unit days in the highest as the lowest quintile of screening. In the
highest quintile, decedents were also more likely to die in a hospital than in other lower-acuity
settings or at home.

Beneficiaries in the highest screening quintile were 23% more likely to see 10 or more unique
physicians in a year than those in the lowest, and medical subspecialists accounted for a greater
proportion of visits. Finally, in low screening regions, beneficiaries were 10% more likely to
use a primary care specialist as the physician seen for the predominance of ambulatory visits.

The positive associations between higher PSA screening and costs (r = 0.49), technological
care at the end of life (r = 0.46), and fragmentation across multiple physicians (r = 0.36) were
moderately strong (Figure 3). The percentage of beneficiaries who used a primary care
physician for the largest proportion of their ambulatory care was negatively associated at a
similar magnitude (r = −0.38).
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DISCUSSION
Screening men aged 80 and older for prostate cancer using a PSA test is common practice in
many regions across the United States, but its frequency is highly variable. Nationally, nearly
20% of men aged 80 and older had a screening PSA test in 2003, yet clinical practice in some
regions is essentially not to screen any man in this category (<2%), whereas in others, nearly
40% are screened. As the map shows (Figure 2), regions with high screening rates are found
across the entire United States, but low and high screening regions often directly abut one
another, such as in Temple and Austin, Texas, or Flint and Lansing, Michigan.

The implication of this study is that there appeared to be little consensus in clinical practice on
PSA testing of men aged 80 and older across regions before the age-based recommendation to
stop screening was released. Yet low (near zero) screening rates in some regions, indicating
some consensus within those HRRs, was surprising. In fact, the overall screening rate in this
national sample of men was lower than reported in surveys and in the Department of Veterans
Affairs (VA) system.4-7 Although survey data may lead to overestimation of screening rates,
26 the regional differences in Medicare and the difference between Medicare and the VA
findings (both calculated using claims) raise important questions about how different locations
or payers influence screening rates; after all, screening is a clinical decision that is supposed
to be highly individualized to a person’s health status and preferences.19 Any efforts to
implement the USPSTF guidelines to cease screening at age 75 will need to take into
consideration the baseline clinical practice in the local care system where intervention is
proposed. The data from the current study show that this guideline may be controversial in
high screening regions and possibly irrelevant in low screening ones.

With such large differences across regions, whether attributes of the regional delivery system
are related to PSA screening at advanced age was asked. It was hypothesized that regions with
high PSA screening rates would also have high use of testing and procedures in general for
beneficiaries aged 80 and older, but it was found that all categories of usage except major
procedures were higher in high screening regions. This exception of major procedures is
difficult to explain but may suggest that these procedures, which entail higher risk, are handled
differently from other types of care at advanced age. A surprisingly strong positive association
was found between screening PSA and technologically aggressive end-of-life care in men aged
80 and older, considering that hospital-based and clinic-based processes were being compared.
Higher rates of PSA screening in men aged 80 and older were also found in regions
characterized by fragmentation of physician care and lower likelihood of using a primary care
physician as the predominant provider. These associations taken together paint a picture in
which very old men cared for in systems where advanced disease is treated aggressively and
primary care providers have a less central role in care may be more likely to have a screening
PSA test.

An alternative hypothesis to explain the regional variation is that the patients or doctors are in
some way different across regions. Underlying health status could systematically vary across
regions, a testable hypothesis that would be modeled best by incorporating functional status.
Patient preferences for screening could also be different. Certainly enthusiasm for screening
is high in the general public,27 but physicians appeared to initiate PSA screening more than
patients. In a study of men who reported being screened, men aged 80 and older indicated the
physician initiated testing 90% of the time.28 Physician attitudes are therefore likely to be
important. Although attitudes may have changed, in 1995 primary care physicians highly
favored PSA screening even in men aged 80 and older.28 In addition, practice in their region
influences physician use of discretionary care.29 Further investigation of physician attitudes
may be warranted, including how their normative behavior develops within a region or practice
setting.
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Much is already known about how to influence the process of prostate cancer screening
decisions from clinical trials aimed at improving engagement of patients and provision of
balanced information. Randomized trials using a standardized process of shared decision-
making—the application of decision aids—have led to lower preference for screening and
lower rates in the general population.30-34 The current literature suggests that men are not well
informed, with 35% who had a PSA test reporting that they were unaware that they were
screened, 69% reporting that the physician discussed only pros of screening and not cons, and
other survey data showing poor knowledge of risks and benefits.35-41 To the authors’
knowledge, there are no published studies of decision aids that address the question of when
to stop PSA screening, although it has been done for mammography.42 In the context of widely
varying PSA screening rates in men aged 80 and older and consensus that many of these men
would be exposed to more harm than benefit by screening, one path forward would be to
institute better mechanisms for ensuring informed patient choice.

Several important limitations of this study need to be mentioned. These data are cross-sectional
and do not support any causal relationships. The goal in comparing PSA screening with other
clinical practices was to look for system-level factors worthy of future research. For example,
further studies with a prospective design would be necessary to test the hypothesis that better-
engaged and -informed men aged 80 and older would opt for PSA screening less frequently.
As mentioned earlier, important relevant domains such as patient preferences and physician
attitudes cannot be assessed. Future studies using a prospective design would also be needed
to test whether an individual’s use of primary care independent of regional practices influences
PSA screening. Claims data also have limitations in the accuracy of diagnosis, and hence there
may be some contamination of the sample by men with prostate cancer. There is no reason to
suspect this contamination would be different across regions, and it is likely that the broad
exclusion criteria of prostate diagnoses, procedures, and symptoms led to conservative
estimates of screening.

The 20-fold variation in the percentage of men aged 80 and older who receive PSA screening
suggests that routine clinical practice patterns had not converged in spite of growing expert
consensus in the early 2000s. With less than one-quarter of men in this age range likely to
survive 10 years, screening rates in excess of that rate suggest that many men are being exposed
to a test that poses more risk for harm than benefit. Whether efforts to inform patients better,
strengthen primary care, or benchmark physician performance could reduce that exposure are
questions that warrant further investigation. As we face rapidly increasing numbers of people
aged 80 and older, the ability to apply current evidence in treatment of a population with limited
life expectancy needs to be improved such that high quality is maintained while effective care
is still delivered.
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Figure 1.
Variation across hospital referral regions (HRRs) in the percentage of men aged 80 and older
who had a screening prostate-specific antigen (PSA) test in 2003. Each circle represents the
PSA screening rate for each hospital referral region—age, sex, and race adjusted. The panel
shows the actual screening rates in the five highest and five lowest screening regions.
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Figure 2.
U.S. hospital referral region map of screening prostate-specific antigen (PSA) rates in men
aged 80 and older categorized in quintiles.
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Figure 3.
Association between percentage of men aged 80 and older who had a screening prostate-
specific antigen (PSA) test and (A) total Medicare spending for beneficiaries aged 80 and older,
(B) average number of intensive care unit days in the last 6 months of life for all decedents
aged 80 and older, (C) average number of unique physicians visited by all beneficiaries aged
80 and older, and (D) percentage of all beneficiaries aged 80 and older whose predominant
ambulatory physician was in a primary care specialty.
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