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Introduction

Prostate cancer is the most common solid organ cancer in men with over 180,000 cases in
the U.S. annually.! The management of prostate cancer remains challenging given that many
with the disease will not die of it even without any treatment, yet it continues to be the
second leading cause of cancer death in men.12 Ongoing controversy around which men to
treat has contributed to variations in care and an undue influence of non-clinical factors,
such as financial incentives for physicians.3- Furthermore, as treatments have become more
technologically advanced and expensive, healthcare spending for prostate cancer has grown
to nearly $12 billion annually.” Current health care reforms focused on optimizing value,

high quality care delivered at a lower cost, are therefore particularly relevant for this disease.
9

How urologists organize themselves (i.e., practice structure) may importantly impact the
value of care delivered for prostate cancer, as urologists often act as gatekeepers to its
treatment. The movement of urologists to larger single-specialty group practices, where
financial bonuses are often tied to volume-based productivity, has been shown to increase
utilization in the traditional fee-for-service environment.10 Moreover, vertical integration of
related diagnostic and therapeutic services lines, such as intensity modulated radiation
therapy (IMRT) vaults, by some practices may afford even stronger financial incentives for
utilization, which can in turn increase spending for care. At the same time, however, these
large groups have several possible advantages including a higher volume of clinical care and
integrated service lines that may lead to more efficient care and reduced spending.
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Alternatively, urologists employed by hospitals or practicing as part of multi-specialty
groups (MSGs) may not have as strong financial incentives for utilization.

In this national study, we examine Medicare payments for prostate cancer care as a function
of urologist practice structure. We hypothesize that three elements of urologist practice
structure may influence spending for prostate cancer care, including urologist participation
within a MSG, practice size among single-specialty urologist groups and IMRT ownership
within a practice.

Methods

Study population and data

We identified Medicare beneficiaries with newly diagnosed prostate cancer between 2011
and 2014 with at least 12 months of follow-up. We included beneficiaries who were eligible
for both Part A and Part B throughout the study interval and excluded beneficiaries in
Medicare managed care plans. By using a nationwide sample, we aimed to capture data most
representative of spending patterns and urology practices on a national level. Incident
prostate cancer cases within the 20% Medicare sample data were determined using
previously published and validated (against SEER data) methods, with a specificity of 99.8%
and positive predictive value of 88.7%.11 Patients were attributed to urologists using
previously established methodology.12 Further, initial treatment was determined from claims
and was categorized as “Radical Prostatectomy,” “Radiation therapy,” “Brachytherapy,” or
“Other.” For this study, “other” included cryotherapy, observation (active surveillance and
watchful waiting), and primary hormone therapy. Medicare claims from a 20% national
sample were used for analyses of Medicare payments.

Characterizing urologist practice organization

We used National Provider Identifier numbers to link urologists to the 2012 Healthcare
Relational Spheres provider files (IMS Health). This dataset provides detailed information to
characterize practice organization including aspects of urologist affiliation (e.g., practice
name, associated National Provider Identifiers) and business details [e.g., practice type
(single versus multi-specialty)] and has been used in other work to characterize physician
practices.1314 We divided practices into multi-specialty (a practice including primary care
physicians) versus single-specialty groups, which were further categorized by size: 1 to 2
urologists (solo), 3 to 5 urologists (small), 6 to 9 urologists (medium) and 10 or more
urologists (large). Urologist practices that were entirely employed by a hospital or an
academic medical center were categorized as MSGs. In a validation cohort of 300 urologists
of known practice status (from internet searches of practice websites), the IMS Health data
showed excellent overall agreement for assessment of practice type (solo, single-specialty or
MSG) at 92% (kappa=0.82), with sensitivities of 81.8%, 91.6% and 94.7%, and specificities
of 99.7%, 96.5% and 92.0%, for MSG, single-specialty group and solo practice status,
respectively. We further verified practice affiliation and determined the size of the single-
specialty urology groups by performing a manual internet search. For single-specialty
groups, we also characterized IMRT ownership as either providing onsite IMRT or
employing at least 1 radiation oncologist. These two definitions of IMRT ownership were
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strongly correlated (kappa=0.72). In addition, ownership of IMRT by group size followed a
plausible progression, with 0% of solo, 2% of small, 12% of medium and 64% of large
practices identified as owners.

Our outcome of interest was Medicare payments for prostate cancer care. Medicare
payments were evaluated from the initial prostate cancer diagnosis date through one year
after diagnosis and included Medicare claims for any diagnosis using the national 20%
Medicare sample. At the patient level, we measured payments using price-standardized
amounts to remove differences related to geography and facility characteristics (e.g., indirect
medical education funds, disproportionate share payments) and adjusted all payments for
inflation to 2012 U.S. dollars.1®

Characteristics of prostate cancer patients were contrasted according to urologist practice
type, size and ownership. Because payments can vary according to region, we included
several regional characteristics at the level of the hospital referral region, including urologist
and radiation oncologist density and managed care penetration using the Area Resource File.
Socioeconomic status was categorized using a composite measure defined by Diez-Roux.16
Comorbidities were identified using claims from the 12-months prior to prostate cancer
diagnosis.1’

We assessed payments using generalized linear mixed models with a negative binomial
distribution with a log link and compared payments according to practice type (MSG versus
single-specialty group), single-specialty group practice size, and IMRT ownership for all
patients diagnosed with prostate cancer. We also examined payments for the subgroup of
patients receiving external beam radiation therapy as a primary treatment to account for
variation in the proportion of patients treated with primary radiation across practice size,
type and ownership. All models were adjusted for age, race, socioeconomic status, urban
versus rural residence, regional market characteristics (i.e., supply of urologists and
radiation oncologists, hospital beds, Medicare managed care penetration), and comorbidities.
We accounted for clustering within hospital referral regions through the use of generalized
models to provide robust standard errors. All analyses were performed using SAS statistical
software (Cary, NC) and evaluated for significance by setting the probability of a type | error
at 0.05. This study was deemed exempt by the University of Michigan Institutional Review
Board.

Sensitivity Analyses

We performed several sensitivity analyses to further evaluate our findings. First, to make the
payment comparisons potentially more specific to prostate cancer, we restricted claims
assessed through the first year after diagnosis to those with a prostate cancer diagnosis code.
Second, because care occurring outside the early diagnosis period may be unrelated directly
to the initial management of prostate cancer, we compared payments for the 90-day episode
of care after diagnosis, rather than a full year. Third, as the majority of IMRT ownership
occurred in large single-specialty groups, we examined the isolated effect of group size by
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comparing payments by size among only single-specialty practices that did not own IMRT
vaults. Fourth, to examine the extent of variation in average per beneficiary spending across
practices for all prostate cancer patients and for patients receiving external beam radiation
therapy as a primary treatment, we plotted the average risk and reliability adjusted payments
for each single specialty group from lowest to highest. Risk and reliability adjustment was
carried out using negative binomial mixed models adjusting for patient covariates, regional
covariates, and group size. Then, we calculated the single specialty group specific payments
using average empirical Bayes predictions. This method shrinks the single specialty group
specific payments towards the overall mean payment based on the number of patients within
each single specialty group.

Patient Characteristics According to Practice Structure

We identified 35,929 men with newly diagnosed prostate cancer treated by 6,381 urologists
during our study interval. Patient age, race and number of comorbidities varied minimally
according to the treating urologist’s employment within a MSG, single-specialty group
practice size or ownership of an IMRT vault (Table 1). Large, single-specialty practices and
practices that owned an IMRT vault were more often located in urban areas with the highest
concentration of urologists, radiation oncologists and hospital beds, and treated a greater
proportion of patients in the highest socioeconomic tertile. MSGs were more likely to
provide surgery as a primary prostate cancer treatment than large groups (27% versus 18%,
p<0.001) and were less likely to treat with external beam radiation (29% versus 43%,
p<0.001).

Payments According to Practice Structure

Medicare payments for men with newly diagnosed prostate cancer were significantly lower
in MSGs and significantly higher among practices that had IMRT ownership (Table 2). We
observed excess spending of $3,185 per beneficiary for large group practices compared to
MSGs, and $3,639 in excess spending per beneficiary for practices with IMRT ownership
compared to non-owning practices (p-values <0.001). When we restricted our analysis to
patients who received external beam radiation as their primary treatment these patterns
persisted with large groups spending $2,228 more per beneficiary and owners spending
$1,440 more per beneficiary (p-values <0.001).

Our sensitivity analysis examining mean adjusted payments for only prostate cancer related
claims in the first year after prostate cancer diagnosis also demonstrated statistically
significant differences in payments according to practice type (large single-specialty versus
MSG) and IMRT ownership although smaller in magnitude (differences of $2,605 and
$3,279 respectively, p-values <0.001). Similar patterns were noted when limiting payments
to a 90-day episode window after diagnosis. When we restricted our analysis to non-owning
single-specialty practices to examine the effect of single-specialty group size alone, we
found no significant differences in payments across practices (p=0.48). Payments for non-
owning single-specialty practices were still higher than among MSG practices at $1,233 per
beneficiary (p<0.001).
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Practice Variation in Spending on Prostate Cancer Care

We identified 561 single specialty groups who had any prostate cancer patients attributed to
them via urologists (Figure 1). The mean spending per beneficiary among these groups was
$20,675 (range $13,557-$32,526). 5% of these single specialty groups had an average per
beneficiary spending significantly below the overall mean, and 10% had an average per
beneficiary spending significantly higher than the overall mean. Among those single
specialty groups that spent significantly lower than the mean, 7% were IMRT owners.
Among those single specialty groups that spent significantly higher than the mean, 56%
were IMRT owners.

We identified 513 single specialty groups who had prostate cancer patients treated primarily
with external beam radiation therapy attributed to them via urologists (Figure 2). The mean
spending per beneficiary among these groups was $30,642 (range $22,313-$46,399). 5% of
these single specialty groups had an average per beneficiary spending significantly below the
overall mean, and 8% had an average per beneficiary spending significantly higher than the
overall mean. Among those single specialty groups that spent significantly lower than the
mean, 22% were IMRT owners. Among those single specialty groups that spent significantly
higher than the mean, 38% were IMRT owners.

Discussion

Our findings suggest urologist practice structure is associated with payments for prostate
cancer care in the year following a prostate cancer diagnosis. Despite similar patient
populations across practice settings, MSGs demonstrated the lowest Medicare payments per
episode of prostate cancer care whereas practices with ownership of IMRT devices had the
highest.

How physicians organize themselves has evolved over the last two decades. Whereas the
autonomy assured with solo or small group practice was attractive in the past, the changing
dynamics of healthcare delivery have promoted the development of large group practices.
18,19 | arge groups are better equipped to handle the administrative complexities of health
care payment and have leverage for price negotiation with health plans. Further, they allow
for economies of scale that have the potential to reduce overhead and to enhance
profitability. In addition, large groups have the ability to pool resources and capital, enabling
them to purchase expensive service lines.20

We observed the highest spending after a prostate cancer diagnosis among single-specialty
practices that owned an IMRT vault. Spending was somewhat lower, with no differences by
group size, among non-owning practices. Specifically, owning practices were more likely to
treat newly diagnosed prostate cancer patients with external beam radiation therapy over
surgery, which was a major contributor to their higher average spending. In addition, even
after restricting the analysis to men primarily managed with external beam radiation therapy,
payments were still higher, suggesting that IMRT owning practices incur additional expenses
related to other aspects of care, such as on imaging.2! These findings are consistent with
previously published work showing an association between ownership and utilization of
IMRT for prostate cancer,10:22
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Our findings show that the MSG practice model is associated with lower spending for
prostate cancer care, even compared to single-specialty groups without ownership of IMRT
devices. Previous work examining care in MSGs has focused on primary care or the
management of chronic medical conditions, demonstrating a modest positive effect to
contain costs and improve quality; our study results support the potential financial benefits
of this model in a specialty driven context such as prostate cancer.23:24

The study findings should be interpreted in the context of several limitations. First, our study
cohorts were restricted to Medicare beneficiaries so findings may not be generalizable to
patients younger than 65 years of age or with other forms of health insurance. Nevertheless,
the majority of new prostate cancer patients are Medicare enrollees. Second, our
examination of payments did not include adjustment for cancer characteristics so it is
possible that some of the observed differences across practice structure were related to
differences in tumor risk. However, in previously published work utilizing SEER-Medicare
data, there no meaningful differences in D’ Amico risk groups or comorbidities among
patients treated in various practice types, suggesting their patient populations are relatively
similar across practices.® Third, it may be difficult to attribute all aspects of spending to
care delivered by the urology practices. However, in sensitivity analyses we demonstrated
that our findings are robust across a range of scenarios. Additionally, other external and
policy incentives that we have not considered in this study may exist and influence the
Medicare spending for men with prostate cancer. For example, Medicare Accountable Care
Organizations (ACOs) aim to reduce spending for Medicare beneficiaries. While an analysis
of ACOs is outside of the scope of this analysis, one reason that multispecialty groups
generate lower spending for men with prostate cancer may be increased participation in
ACOs or other programs that incentivize cost control. Finally, our classification of IMRT
ownership status may have been imperfect. Nevertheless, any misclassification would tend
to bias towards the null, suggesting that any differences we observed by ownership status are
conservative estimates.

Our findings have important implications relevant to current models of health care reform,
including provisions in the Affordable Care Act and the Medicare Access & CHIP
Reauthorization Act (MACRA).28 A signature component of both is the accountable care
organization (ACO). ACOs were initially formed under the Affordable Care Act and now
form a basis for the alternative payment models of MACRA. Current iterations of ACOs
have focused around primary care physicians, with limited involvement of surgical
specialists.2” Only half of all Medicare Shared Savings Program ACOs have any urologist
participation and within these organizations participation is highly variable.?8 For diseases
that are managed almost entirely by specialists, such as prostate cancer, engaging them in
emerging models such as ACOs will be key to increasing value. The findings we noted in
this study for MSGs represent a potential preview of the impact a value-focused, highly
integrated model, such as ACOs, may have on cost savings for such care delivery. The
reforms embedded in MACRA will put increasing pressure on physicians to improve value.
29 As an increasing number of restrictions, reporting measures, practice requirements and
other administrative burdens are placed on urologist groups, solo and small urologist
practices are likely to increasingly join larger urologist groups or multispecialty groups. Our
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study results suggest how these smaller groups choose to align themselves will likely have a
strong impact on the overall value of prostate cancer care.
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Table 2.

Mean adjusted payments for first year after prostate cancer diagnosis by practice size and IMRT ownership.

Practice Size

Solo Small Medium  Large MSG

All prostate cancer patients $21,016 $20,841 $20,337 $22,366 $19,181
Patients receiving primary RT ~ $30,842 $31,672 $31,060 $32,142 $29,913

IMRT Ownership

Non-owners Owners
All prostate cancer patients $20,162 $23,801
Patients receiving primary RT $30,182 $31,622

p-value

p<0.001 "

p<0.001*

p-value

p<0.001
p<0.001

*
p-value for comparison of MSG payments to large group practice payments

RT: radiation therapy
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