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Abstract

Objective: To characterize national trends in urologist workforce, practice organization, and 

management of incident prostate cancer.

Methods: Using Medicare claims data from 2010 to 2016, we identified all urologists billing 

Medicare and the practice with which they were affiliated. We characterized groups as solo, 

small single specialty, large single specialty, multispecialty, specialist, or hospital-owned practices. 

Using a 20% sample of national Medicare claims, we identified all patients with incident prostate 

cancer and identified their primary treatment.

Results: The number of urologists increased from 9,305 in 2010 to 9,570 in 2016 (p = 0.03), 

while the number of practices decreased from 3,588 to 2,861 (p<0.001). The proportion of 

urologists in multispecialty groups increased from 17.1% in 2010 to 28.2% in 2016, while those 

within solo practices declined from 26.2% to only 15.8% over the same time period. A higher 

proportion of patients at hospital-owned practices were treated with observation (p<0.001) and 

surgery (p<0.001), while a higher proportion of patients at large single specialty practices were 

treated with radiation therapy (p<0.001).

Conclusions: We characterized shifts in urologist membership from smaller, independent 

groups to larger, multispecialty or hospital-owned practices. This trend coincides with higher 

utilization of observation and surgical treatment for prostate cancer.

TWEET

Urology practices are consolidating quickly. The plurality of urologists moved to multispecialty 

groups by 2012.
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INTRODUCTION

Physician practices are rapidly consolidating in the United States, as small independently 

owned groups merge or are acquired by larger hospital systems.1–9 Multiple factors motivate 

this shift, including the capital required for entrepreneurial activities,8 reimbursement 

patterns,2,10 administrative burdens,6,11 and the need for infrastructure to participate in 

quality measurements and population health management initiatives.12–14 While some 

published analyses demonstrate hospital integration in select specialty practices, such as 

cardiology and oncology,15 changes in urologist practice organization in recent years are not 

well understood.

Further, urologists’ practice context impacts treatment choice for and health care spending 

on men with prostate cancer.4,14,16–19 The structure of urology practices may even be 

associated with the quality of prostate cancer care.20 The implications of the ongoing shift 

in the organization of the urology workforce on the management of men with prostate 

cancer are poorly understood. Larger urology groups resulting from consolidation of smaller 

practices or assimilation into larger hospital-owned multispecialty settings may offer higher 

quality care at a lower cost, as a result of subspecialization within the group. Further, 

larger groups are better suited to invest in new and profitable technology, such as intensity

modulated radiation therapy vaults, which may impact utilization of specific treatment 

types.16 Lastly, hospital-owned groups may bill evaluation and management visits as taking 

place in a “hospital outpatient department” and receive higher total payments, thereby 

increasing the total spending associated with office urology care.3

Therefore, we use national Medicare data to build on prior work characterizing trends in the 

organization and practice context of urologists, as well as examine changes in the usage of 

observation, radiation, and surgery in the treatment of incident prostate cancer.

METHODS

Study Population

Using the Medicare Data on Provider Practice and Specialty file (MD-PPAS), we identified 

all urologists working as Medicare providers with a unique national provider identification 

(NPI) number.21 Using MD-PPAS, each provider’s individual NPI was associated with the 

tax identification number (TIN) of his or her practice annually between 2010 and 2016. We 

included all urologists filing any fee-for-service Part B non-institutional Medicare claims. 

MD-PPAS includes data on all Medicare providers, not a representative sample.

Next, we identified a cohort of men with newly diagnosed prostate cancer. Using a 20% 

sample of national Medicare beneficiaries, we retrospectively compiled this cohort of men 

diagnosed with prostate cancer from 2010 to 2015. We allowed for one year of treatment 

follow-up data through 2016. New cases of prostate cancer were identified using an 
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algorithm validated with cancer registry data, that has a specificity of 99.8% and positive 

predictive value of 88.7%.22 Patients eligible for Parts A and B were included, while those 

patients with Medicare managed care plans were excluded to ensure the availability of 

complete claims.

Urologist Practice Organization

Practices were categorized based upon previously described taxonomy, with the addition of 

the “hospital-owned” category.16,19 Practices were first sorted into hospital-owned versus 

non-hospital-owned groups. We defined hospital-owned practices empirically by examining 

the place-of-service code of submitted claims.23 Practices with 75% or more of their office 

visits billed with a “hospital outpatient department” place of service (as opposed to “office”) 

were designated “hospital-owned practices”. Most academic medical centers are likely 

categorized as hospital-owned practices. This group was included to analyze national trends 

among this type of practice within urology. We then stratified non-hospital-owned practices 

by size and diversity of providers.19 Any group with 1 or 2 physicians was considered 

a “solo practice”. For larger groups, those with more than 50% urologists were labeled 

“single specialty groups” and further characterized as “large” (10 or more physicians) or 

“small” (3–9 physicians). Groups that included fewer than 50% urologists and also had 

at least one primary care physician (i.e., specialty of general practice, internal medicine, 

family medicine, geriatrics, or pediatrics) were labeled “multispecialty groups.” Finally, 

groups with fewer than 50% urologists that did not include any primary care physicians were 

labeled “specialist groups.”

Urologist Group Assignment and Patient Urologist Assignment

Urologists were assigned to one primary practice for each calendar year from 2010 through 

2016.21 Within the MD-PPAS dataset, 81.3% of included providers billed under one TIN 

alone. For those who submitted claims under more than one TIN in a given year, the 

TIN associated with the largest fraction of their claims was considered the primary group 

practice. Further, patients were assigned to one urologist through which they received 

treatment. If patients were treated by two or more urologists, the predominant urologist was 

determined based upon plurality of visits, duration of physician-patient relationship, and 

date of urology visits from the time of prostate cancer diagnosis.

Patient Treatment Modalities

For each man with an incident diagnosis of prostate cancer, we identified the primary 

treatment modality using Medicare claims data. We included patients managed with 

observation, radiation therapy, surgery, or other therapies, like ablative therapy or 

brachytherapy, using claims after prostate cancer diagnosis.24 A minority of men received 

hormone therapy and were not included in this analysis on treatment modality. We 

considered men who received no treatment for prostate cancer within 12 months of diagnosis 

as undergoing observation. In prior work we found an algorithm to correctly identify men 

on active surveillance with specificity 93.5% and sensitivity 88.2%.25 Thus, although the 

majority of the included men on “observation” were on active surveillance, the group will 

be referred to as undergoing observation for improved accuracy. Finally, we performed a 

sensitivity analysis by limiting urologists to those with only one TIN for the year.
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Analysis

We assessed trends in provider distribution and patient treatment data using SAS statistical 

software (Cary, NC). Trends in number of urologists and number of unique practices over 

time were measured using Poisson regression with a linear term for year. Next, percent 

practice type for year 2010 versus year 2016 were assessed using chi-square tests. Finally, 

percent treatment type by practice type were also compared using chi-square tests. As a 

retrospective descriptive analysis of deidentified patient data, this study was deemed exempt 

from review by institutional IRB.

RESULTS

Distribution of Group Practice Types

We identified 9,305 urologists practicing within 3,588 practices participating in Medicare in 

2010. Between 2010 and 2016, the number of urologists increased to 9,570 (p for trend = 

0.03), while the number of unique practices decreased to 2,861 (p for trend < 0.001) (Figure 

1). In 2010, the majority of the 3,588 practices were solo practices (n=2,184, 60.9%) (Figure 

2). However, by 2016, this decreased to 1,371 solo practices, representing 47.9% of groups 

(p<0.001). In the same period, the number of multispecialty groups increased from 613 

(17.1%) to 806 (28.2%) (p<0.001) and the number of hospital-owned practices increased 

from 165 (4.6%) to 226 (7.9%) (p<0.001).

Distribution of Urologists

Of the 9,305 urologists in 2010, the plurality was practicing within solo practices (n=2,435, 

26.2%) (Figure 3). However, by 2016, only 15.8% of urologists were part of a solo practice 

(p<0.001). By 2016, the number of urologists increased to 9,570 with the plurality (n=3,737, 

39.0%) practicing within a multispecialty group (p<0.001). Urologists practicing within a 

hospital-owned practice also increased from 7.0% in 2010 to 9.3% of urologists in 2016 

(p<0.001). Around 81.6% of urologists practices at only one TIN, which is similar to the 

rates for all physicians of 81.1%.

Men with Incident Prostate Cancer

The distribution of prostate cancer patients mirrored that of urologists in this time period. 

In 2010, a plurality of men with a new diagnosis of prostate cancer were cared for by 

a urologist in either a solo practice (23.1%) or a small single specialty group (28.5%). 

However, by 2015, the majority of men with incident prostate cancer were cared for by 

urologists in a multispecialty group (27.8%) or large single specialty group (26.8%). A 

growing proportion of men with prostate cancer are being managed by urologists in hospital

owned practices, from 3.8% in 2010 to 6.5% of men diagnosed in 2015.

Utilization of Treatment Type Across Practice Types

We noted a difference in the distribution of treatment types across practice types. In 2015, 

between 20.8% of patients at large single specialty groups to 24.0% of patients at specialist 

groups were managed with observation (Figure 4). Observation increased with time across 

all practice types aside from hospital-owned practices, by up to 7.9%. Radiation therapy 
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was utilized for 24.7% of patients at hospital-owned practices to 44.2% of patients at large 

single specialty groups. Radiation therapy use was the highest for patients managed in large 

single specialty (p<0.001) and specialist groups (p = 0.10). Hospital-owned practices had 

the lowest utilization of this modality (p<0.001). Surgery, instead, was most frequently 

utilized by hospital-owned practices with 33.5% (p<0.001) of patients treated using this 

approach. Hospital-owned practices increased surgical utilization by 5.7% during the study 

period. Solo practices treated patients with surgery least frequently (15.3%) (p<0.001). 

Of note, between 21.4% and 29.1% of men with incident diagnoses of prostate cancer 

were treated with other therapies, like ablative therapy and brachytherapy, as well as 

hormonal therapies. The percentage decreased across the study period. Men treated with 

other therapies comprised 8.0% of patients at specialist groups and 14.7% of patients at solo 

practices. Finally, the sensitivity analysis on treatment type for urologists who practice in 

only one TIN was qualitatively similar to that for all urologists (Supplementary Figure 1).

DISCUSSION

Our findings suggest urologists are shifting their practice context from smaller, privately 

owned organizations to larger, multispecialty and hospital-owned groups. The number of 

hospital-owned practices and multispecialty groups as well as number of urologists within 

these groups has expanded rapidly, yet the plurality of practices continues to be solo 

practices. These changes are accompanied by practice specific trends in the management 

of prostate cancer with members of hospital-owned practices more frequently utilizing 

surgery, and members of large single specialty groups more frequently utilizing radiation 

therapy. Collectively, these findings suggest urologist and urology practices are susceptible 

to national trends of consolidation, and adds to a growing body of literature suggesting the 

treatment of prostate cancer is related to practice organization.

Prior studies characterize the shift in practice organization occurring nationally across many 

specialties.2,3,7,11,15 One study found that only one third of practices were comprised of 

ten providers or fewer by 2015.11 Another study identified an increase in the market 

share of hospital-owned practices, with surgical and medical subspecialties witnessing 

the greatest changes, compared to primary care.15 Our results are consistent with these 

trends, as the proportion of solo practices has decreased while that of hospital-owned 

practices and multispecialty groups has increased. Although subspecialty groups are thought 

to be resistant to national trends,11 our data confirms that in this domain, urology 

practices mirror primary care groups with a shift of urology groups toward larger and 

more consolidated practices.15 Perhaps the tradeoffs associated with consolidation (e.g., 

established referral networks, reduced administrative burden) are increasingly attractive 

regardless of specialization. Furthermore, we identified a slight increase in the total number 

of urologists serving the United States growing Medicare population. This finding is 

reassuring given a growing Medicare population and an aging urologist workforce.26

Beyond the economic and policy considerations of these trends, practice organization is 

important for physicians and patients. A variety of studies have linked urologists’ practice 

organization to treatment choice and costs of care for prostate cancer.14,16,17 For example, 

up to 90% of unexplained variability in observation has been attributed to characteristics 
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of the treatment facility, including patient volume and its status as an academic center.27 

While 12% of patients were managed with observation, rates were significantly higher 

among patients treated at academic programs and high volume centers. Our study also 

reveals variability in utilization of observation with rates between 20.8% and 24.0%, with 

multi-specialty groups and hospital-owned practices most likely to use observation. Further 

work to understand geographic variation in urologist workforce and practice distribution, 

and implications for cancer care access and outcomes, appears warranted particularly within 

a paradigm shift towards population health management.26,28

The study findings should be considered in the context of several limitations. First, the 

present study is a descriptive analysis only, and thus no causation is implied. Additionally, 

the study data was limited to patients who are Medicare beneficiaries, as well as physicians 

and practices submitting Medicare claims. Nonetheless, the majority of patients with 

diagnosed with prostate cancer are Medicare enrollees.29 Second, the data set did not 

include information on disease characteristics, thus some of the observed differences may be 

secondary to differences in disease severity. While variation in disease stage is possible in 

small samples of patients or practices, this is unlikely in the national cohort described here. 

Further, previous work using SEER-Medicare data demonstrated no meaningful differences 

in cancer stage and grade among men managed by different types of urology practices.16 

Further, the group type labels we used are established and consistent with other studies 

in the growing body of literature on this topic.16,19,30 The identification of hospital-owned 

practices, for example, is derived from prior work.23 The algorithm we used to identify 

these groups relies on billing place of service codes. These codes strongly influence the 

degree of reimbursement received for evaluation and management services. Thus, practices 

are incentivized to bill office visits with a “hospital-outpatient department” place of service 

when they have the opportunity to do so. We thus anticipate these estimations of hospital

owned practices to be accurate.

CONCLUSIONS

In summary, our study suggests that urologists are shifting from smaller, independent groups 

to larger, multispecialty or hospital-owned practices. This work characterizes the impact of 

systemic pressures and national trends within the field. Practice organization has been shown 

to impact treatment type for patients with prostate cancer. Improving our understanding of 

urologist practice organization provides insight into factors impacting treatment utilization. 

These trends, within the larger context of ongoing changes in the organization and delivery 

of health care, can inform further study and policy interventions to control the spending on 

care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HIGHLIGHTS

• The number of urologists increased from 9,305 to 9,570, while the number of 

urology practices decreased from 3,588 to 2,861 between 2010 and 2016.

• The proportion of urologists in a multispecialty groups increased from 17.1% 

in 2010 to 28.2%% in 2016, while those within solo practices declined from 

26.2% in 2010 to 15.8% in 2016.

• A higher proportion of patients at hospital-owned practices were treated with 

observation and surgery, while those at large single specialty practices were 

treated with radiation therapy.
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Figure 1: 
The change in number of urologists and number of practices from 2010 to 2016.
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Figure 2: 
The change in the distribution of practice types from 2010 to 2016.
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Figure 3: 
The change in the distribution of urologists among practice types from 2010 to 2016.
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Figure 4: 
The percent of patients treated with observation, radiation therapy, surgery, and other 

therapies among practice types from 2010 to 2015.
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