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Preface

Medicare bases its payment rates for the Medicare Physician Fee Schedule (MPFS) in part
on estimates of the resources used in furnishing the typical service. For each service in the
MPFS, payment rates are based on relative value units (RVUs) that are established annually by
the Centers for Medicare & Medicaid Services (CMS). RVUs are established for physician work,
practice expense (PE), and malpractice liability components separately. This project focuses on
the PE component, which comprises the direct and indirect practice resources involved in
furnishing medical services.
In response to concerns that aspects of the PE valuation methodology are contributing to
misvalued payment rates, CMS asked RAND to review the methodology used to establish the
PE RVUs with the goal of identifying refinements. Specifically, RAND was asked to develop
and assess potential improvements in the current methodology used to allocate indirect practice
costs in determining PE RVUs for a service; develop and model alternative methodologies for
determining PE RVUs; and identify and assess alternative data sources that could be used to
regularly update indirect practice cost estimates. This study was funded by CMS under contract
HHSM-500-2014-0036I, Task Order HHSM-500-T0004. The research was conducted in RAND
Health, a division of the RAND Corporation. A profile of RAND Health, abstracts of its
publications, and ordering information can be found at www.rand.org/health. Authors are RAND
researchers except Katie Merrell and Lan Zhao, who are from Actuarial Research Corporation
(ARC).
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Summary

Medicare bases its payment rates for services paid under the physician fee schedule on the
resources used to furnish a service. The total RVUs assigned to each service in the Medicare
Physician Fee Schedule (MPFS) comprise three separate components: physician work, PE, and
malpractice expense. This study focuses on the PE component of the MPFS, which accounts for
approximately 45 percent of total MPFS payments. In response to concerns that aspects of the
PE valuation methodology are contributing to misvalued payment rates, CMS asked RAND to
review the methodology used to establish the PE RVUs with the goal of identifying refinements.
Since the establishment of resource-based PE valuation methods in the 1990s, CMS has
followed the principle that PE RVUs should be “incentive neutral” so that a practitioner does not
have an incentive to choose one service over another or one practice setting over another
(Physician Payment Review Commission, 1992). To be incentive neutral, payment rates should
be proportional to the resources needed to provide each service—i.e., practitioner profitability
should be roughly constant across services. Because payment rates are determined through
RVUs, the focus is on relative payments between services and the amount of resources to
provide a service relative to other services. Absolute payment rates depend on the conversion
factor from RVUs to dollars, which is determined by budget neutrality calculations that ensure
that changes to RVUs for individual services do not impact overall spending, with annual
updates determined through formulas established in statute.
MPFS payment rates are an important determinant of access to medically appropriate
services and prudent use of resources (Ginsburg and Grossman, 2005). When profitability varies
between services, health care practitioners may expand their capacity to provide more profitable
services while decreasing capacity for less profitable services (Ginsburg and Grossman, 2005).
In practice, the resources used to provide services vary across patients and practitioners.
CMS uses the concept of a “typical” patient in establishing the MPFS valuation for a service.1 In
contrast, the Medicare Payment Advisory Commission (MedPAC) has advocated for using data
collected from a cohort of “efficient” practices to determine the level of resources needed to
provide a service (Medicare Payment Advisory Commission, 2012).
CMS’s strategic goals include replacing, to a large extent, fee-for-service payment such as
the MPFS with alternative payment models. However, even if Medicare were to adopt alternative
payment models that no longer include separate payments for each service, misvalued services
1

For example, the American Medical Association’s Relative Value Scale Update Committee (RUC) surveys ask
specialty society members to use a vignette to describe the typical patient/service to value physician work. The surveys
define “typical” as more than 50 percent of the time in obtaining information on a practitioner’s typical experience
with a global service code. These survey responses are often an important component of RUC recommendations.
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provided under the MPFS would remain important because fee-for-service payments are often
the foundation for constructing those payment models and determining appropriate payment
rates for new units of payment (Ginsburg, 2012).
Section 3134 of the Affordable Care Act required that CMS establish a process to validate a
sample of potentially misvalued services and authorized CMS to conduct the validation through
surveys or other data collection activities, studies, or other analyses that would facilitate validation
(Public Law 111-148, Patient Protection and Affordable Care Act, 2010). In 2012, CMS
consolidated into a single annual review process the requirements under Section 1848(c)(2)(B) to
review the work and PE RVUs no less often than every five years and under Section 1848(c)(2)(K)
of the Act to review potentially misvalued procedures.
CMS’s current valuation methodology encompasses two categories of practice expense:
direct and indirect. Clinical labor, medical supplies, and medical equipment are direct costs, also
termed direct PE inputs. Indirect costs include expenses such as administration, rent, and other
types of overhead. To calculate PE RVUs, CMS uses an 18-step process, which is outlined in
Appendix A.

Study Objectives
CMS asked RAND to (1) develop and assess impacts of potential improvements to the
current methodology used to allocate indirect practice costs in determining PE RVUs and
(2) develop and assess impacts of alternative methodologies for determining PE RVUs using
alternative data sources. After consulting with CMS about their priorities, RAND and CMS
agreed to focus on the following issues:
•
•
•

Updating and/or improving the input data used in the indirect cost allocation2
Refining the current indirect cost allocation process
Using hospital outpatient costs to inform or replace the PE valuation process

Updating and/or Improving the Input Data Used in the Indirect Cost
Allocation
We reviewed the Physician Practice Information Survey (PPIS) data that are currently used
for indirect PE allocation and considered alternative data sources that could potentially be used
to update the current PE allocation process. PPIS data were collected approximately ten years
ago and therefore may not reflect changes in the U.S. health care system since then. RAND
reviewed another, more recent source of data on practice expense: a survey conducted by
2

Valuation and allocation are nearly interchangeable terms. We distinguish between the task of valuing PE and the
algorithmic process of allocating PE to specific services; the indirect allocator is a specific component of the
PE allocation process.

xi

Medical Group Management Association (MGMA). While these data are very rich, in terms of
the cost elements that are collected, the data are not representative of all practitioner specialties
used by CMS in PE valuation, making them unsuitable as a replacement for the PPIS data in the
current PE allocation process. However, analyses of the MGMA data show that important
changes have occurred over the past decade that have implications for PE valuation, including
higher proportions of indirect costs in the MGMA data than in the PPIS. If the current PE
allocation system is maintained, we recommend a new data collection effort to replace the
PPIS inputs. To reduce the expense to CMS and the response burden that would be placed on
responding practices, we recommend several data collection strategies, including:
•
•
•
•

Collecting the relevant PE inputs for groups of specialties (instead of individual
specialties) with relatively homogenous PE inputs
Implementing pilot surveys and interviews to explore practices’ ability to report
aggregate direct and indirect costs as well as subcategories of indirect costs
Recording future PE data collection efforts on a per–work RVU (wRVU) basis
Establishing a panel of practices that report (at a minimum) direct and indirect PE/wRVU
values on a yearly basis

Refining the Current Indirect Cost Allocation Process
For this issue, we examined the association of practice characteristics and PE, the indirect
cost allocation, specialty adjustments, and indirect PE in a facility setting as described below.
Association of Practice Characteristics and PE
We used the MGMA data to examine whether practice size and practice ownership are
related to PE. The current indirect cost allocation methodology does not take practice size or
ownership into account.
Our examination of differences in practice expenses by type of ownership is motivated by
the substantial growth in the share of physician practices that are hospital owned in recent years.
In the typical hospital-owned physician practice, the practice provides the physician services
and the hospital provides ancillary services such as radiology and pathology. The hospital may
provide billing and other administrative services to the physician practice, but when this occurs
the practice may transfer revenues to the hospital to defray some or all of the costs of the
services.
Depending on the measure of practice size, we saw at most weak evidence of efficiencies of
scale. On the other hand, hospital-owned practices report substantially lower levels of indirect
PE even when controlling for specialty. This association may reflect efficiencies of scale at the
ownership (rather than practice) level. Given the overall shift away from physician ownership of
practices that has occurred over the last several years, this finding emphasizes the importance
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of putting in place a system that can update PE allocation models to accommodate ongoing
changes to the health care system.3
Indirect Cost Allocation
We examined several potential changes to the allocation of indirect PE. Using MGMA
data, we found that many components of indirect PE have low (or even negative) correlations
with direct PE and physician work RVUs. With the exception of cases where an expense of
one component type can be substituted with another component type, this suggests that some
components of indirect PE, such as information technology operating costs, may better reflect
resource utilization if they were allocated outside of the PE algorithm’s current indirect pool.
Certain indirect costs may not scale linearly with direct costs and physician work. Therefore, the
current indirect allocation methodology may not accurately capture some components of PE.
For example, services with extremely low levels of direct expenses may be allocated relatively
less PE than is required to furnish their services. We focus on “cognitive services,” primarily
counseling services that are allocated low levels of indirect PE due to very low levels of direct
PE. Arguably, the indirect PE required to furnish these services is similar to those of evaluation
and management (E&M) visits. We find that increasing the indirect PE for cognitive services so
that the ratio of indirect PE to work RVUs is equal to the average of the current value and that
of the most common E&M service (HCPCS 99213) would result in a substantial increase in
payments to the specialties that primarily perform those services, while other specialties would
see a modest decrease to compensate. Since our investigation of this issue, the 2018 Medicare
Physician Fee Schedule final rule includes a plan to phase in one-quarter of the 99213-based
floor over a four-year period (82 FR 52976).
Specialty Adjustments
Although payment for specific services does not depend on the specialty of the physician
performing them, the current PE algorithm uses specialty-specific inputs in the valuation process.
Currently, indirect and direct practice expense per hour (PE/HR) inputs have substantial impact
on specialty-level payments. There are concerns that differences in PE/HR between specialties
reflect prevailing market conditions rather than resources that are required to furnish a particular
service. For example, practices in higher-paid specialties may tend to rent offices in more
desirable neighborhoods and thereby incur higher levels of indirect costs. However, removing
the specialty-specific inputs from the current algorithm would have a massive effect on the fee
schedule and would likely distort payments for specialties that have more expensive PE structures
3

Over a given time period, it is possible for changes in the distribution of ownership structures to change typical PE
measures even if the typical ownership structure remains the same. For example, if a practice with a higher-thanaverage PE/HR changes its ownership structure and sees its PE/HR become lower than average, the typical PE/HR
could be impacted, even if the typical ownership structure stays the same.
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necessary to provide their services. Even so, we considered whether dozens of distinct specialties
must be given separate inputs in the current system or whether the number of distinct input
categories could be reduced. Having fewer distinct specialty input categories could substantially
reduce survey burden if a new data collection effort were undertaken to replace the PPIS survey.
We found that collapsing the specialty inputs to a small number of distinct inputs resulted
in typically small specialty-level impacts. This suggests that statistical clustering (perhaps in
conjunction with manual harmonization to ensure that clinically similar specialties are placed
in the same cluster) could facilitate a shift away from specialty-specific inputs to inputs that
relate to homogenous groups of specialties without a large change in valuation relative to the
status quo. This would make it more feasible to regularly update practice expense inputs with a
survey effort that is substantially smaller than what would be necessary if the current specialtylevel inputs are retained. This approach also arguably reduces false precision by assigning the
same specialty-level inputs to groups of similar specialties rather than attempting to produce
specialty-specific values that may reflect substantial statistical noise.
Indirect PE in Facility Settings
When valuing practice expense, there are major differences when a service is provided in
a facility versus non-facility setting. Most important, a fee is paid directly to a facility that
covers most of the cost categories that are included in the indirect PE payment for a nonfacility setting. Nonetheless, an indirect PE payment is made for services that are performed in
a facility setting under the assumption that the physician is also maintaining an office that may
not be generating revenue while the physician is working in a facility. We analyzed Medicare
claims to understand the extent to which physicians work in both facility and non-facility
settings and summarized a series of interviews with facility-based physicians who describe
their financial arrangements with the facility.
Operating from the perspective of paying for the “typical” instance of a procedure, these
analyses suggest that the current system could be improved by shifting more of the allocation of
PE RVUs to the physician office setting. While this would mainly affect the relatively large
number of Healthcare Common Procedure Coding System (HCPCS) services that are typically
performed by providers who do not maintain an office, it would also redistribute those PE RVUs
across all HCPCS services via the budget neutrality adjustments.

Using Hospital Outpatient Costs to Inform or Replace the PE Valuation
Process
We explored the feasibility of using hospital outpatient cost data generated from the Outpatient
Prospective Payment System (OPPS) to value either the direct cost PE RVUs or total PE RVUs.
The claims accounting used in the annual OPPS rate-setting process calculates relative resource
costs for services using charges in Medicare outpatient claims data and cost-to-charge ratios
xiv

from hospital cost reports. We used a service-level cost file from an intermediate step of the
OPPS claims accounting, prior to the packaging of services.
Potentially, OPPS-based costs could be used to inform or replace the MPFS PE valuations.
Alternatively, PE RVUs developed from OPPS-based costs could be used to identify potentially
misvalued procedures and would provide a mechanism for measuring and addressing site-ofservice differentials. Replacing the current valuation process with valuations derived from
OPPS-based costs would more directly address the issues regarding the current valuation
method. It would provide a mechanism for regular updates in the data used to construct the
RVUs. If OPPS-based costs were used to construct total PE RVUs, the valuation process would
also be streamlined by using a single data source, thereby eliminating the valuation complexities
posed by having separate direct and indirect cost RVU pools.
While use of OPPS cost data could resolve some large issues with the current PE allocation
system, we identified major issues that CMS would need to address in order to incorporate the
OPPS-based costs into the MPFS valuation process, and we simulated a range of options for
doing so. Methodological issues include determining which services have PE that can be
valued using OPPS data, aligning the OPPS cost data to MPFS cost classifications, estimating
ambulatory payment classification (APC)–level costs that reflect physician service mix, and
scaling the OPPS cost data into relative values that can be integrated into the MPFS.
Although using OPPS cost data to value PE is feasible, establishing and routinely maintaining
a rate-setting process would require further refinement and would benefit from input from
organized medicine to ensure the rates accurately reflect resource use. When there are differences
in the relative values estimated from the OPPS-based approach and the current MPFS
methodology, it is not immediately obvious which is more accurate and whether there are actual
cost differences in the settings that merit payment differentials. Nonetheless, a consistent data
source and methodology for both payment systems would allow for explicit differentials to be set
when deemed appropriate.

Recommendations and Conclusion
We outline a number of potential policy changes related to the valuation of practice expense
for CMS to consider. The most sweeping change would be to adopt OPPS-based relative values
for total PE. This change would reduce financial incentives to perform certain services in a place
of service that may not align with medical considerations, simplify Medicare payment policy,
and improve returns from rate-setting resources since cost information would be shared between
the OPPS and MPFS. There are a number of methodological issues that would need to be
resolved before CMS could implement this change, but we believe that the potential benefits
are great enough to justify investments to further develop this option.
If OPPS-based total PE values are not pursued, we have several recommendations that could
be incorporated into the current system. First, our analyses of Medicare claims and physician
xv

interviews suggest that the current PE system likely allocates too much indirect PE to facilitybased services that are primarily performed by physicians who work entirely (or almost entirely)
in a facility setting. We recommend considering ways to improve the allocation of PE RVUs by
shifting more to the physician office setting. Second, the PPIS survey inputs that are used for
indirect cost allocation are outdated and likely to become increasingly inaccurate over time. No
existing survey was identified that could replace the PPIS as a source of input data for PE
valuation. We recommend establishing a new PE survey that can be repeated on an ongoing basis
to ensure that PE RVUs reflect future changes. To lower the survey cost and overall response
burden, we recommend grouping specialties into a smaller number of categories with the goal of
creating homogenous groupings, both in terms of PE cost structures and clinical processes. For
these surveys, we recommend collecting PE per work RVU rather than PE/HR, because many
practices measure all-payer RVUs for other purposes (e.g., measuring physician productivity).
Third, we recommend identifying codes with potentially misvalued PE using OPPS information.
If there are services with substantially higher PE under the MPFS than the OPPS data would
suggest, an option would be to extend OPPS caps to these services.
While many of the policy options that we considered would need further development and
testing before they are ready for implementation, we recommend that the policies discussed in
this report be used as a basis for future improvements in the valuation of PE in the MPFS.
Improving payment accuracy is necessary for CMS to achieve its strategic goals and would
support improved payment policies in many other areas of the country’s health care system.
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1. Introduction

This chapter summarizes the purpose of our study, provides an overview of the Medicare
Physician Fee Schedule (MPFS) and how the practice expense (PE) component of payments for
services on the MPFS is valued, describes the study objectives and how the results might be
used, and explains the organization of the remainder of the report.

Purpose
In 2016, Medicare paid an estimated $70 billion under the MPFS for services furnished to
Part B beneficiaries by physicians and other practitioners who may bill Medicare independently
for their services (Board of Trustees, 2017).1 The MPFS is based on RVUs that reflect the
relative amounts of resources used to furnish a service. The total RVUs assigned to each service
in the MPFS comprise three separate components: physician work, PE, and malpractice expense.
Each component contributes a certain number of RVUs that are then adjusted for geographic cost
variation. Payment is determined by summing the geographically adjusted RVUs across the
three components and multiplying by a dollar-per-RVU conversion factor. The MPFS is updated
annually through a federal rulemaking process.
This study focuses on the PE component of the MPFS, which accounts for approximately
45 percent of total MPFS payments. In response to concerns that aspects of the PE valuation
methodology are contributing to misvalued payment rates, CMS asked RAND to review
the methodology used to establish the PE RVUs, with the goal of identifying refinements.
Since the establishment of resource-based PE valuation methods in the 1990s, CMS has
followed the principle that PE RVUs should be “incentive neutral” so that a practitioner does
not have an incentive to choose one service over another or one practice setting over another
(Physician Payment Review Commission, 1992). To be incentive neutral, payment rates should
be proportional to the resources needed to provide each service—i.e., practitioner profitability
should be roughly constant across services. Because payment rates are determined through
RVUs, the focus is on relative payments between services and the amount of resources to
provide a service relative to other services. Absolute payment rates depend on the conversion
factor from RVUs to dollars, which is determined by budget neutrality calculations that ensure
1

In addition to the Medicare program’s outlays, Medicare beneficiaries were responsible for Part B deductibles
and 20 percent coinsurance amounts. For simplicity, we use the terms “physician fee schedule” and “physician”
throughout this report. However, the fee schedule also applies to other practitioners who bill independently for
covered services provided under their scope of practice to Medicare beneficiaries (e.g., nurse practitioners, clinical
social workers, clinical psychologists, physical therapists, etc.).
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that changes to HCPCS-level RVU valuations do not impact overall Medicare spending, with
annual updates determined through formulas established in statute.
MPFS payment rates are an important determinant of access to medically appropriate
services and prudent use of resources (Ginsburg and Grossman, 2005). When profitability varies
between services, health care practitioners may expand their capacity to provide more profitable
services while decreasing capacity for less profitable services (Ginsburg and Grossman, 2005).
Thus, if a procedure is overvalued (i.e., its payment rate is out of proportion to the resources
required to furnish the service), Medicare is wasting resources by paying more than it should and
creating an incentive to increase the provision of potentially unnecessary services. If a procedure
is undervalued, it may become harder to obtain because practitioners provide it less frequently
than more profitable services.
In practice, the resources used to provide services vary across patients and practitioners.
CMS uses the concept of a “typical” patient in establishing the MPFS valuation for a service.2
Thus, while the payment rate for a service may be incentive-neutral for practitioners providing
typical care, it may have a different effect for practitioners with atypical patients or practice
characteristics. For practice expense, the recommendations submitted by the specialty societies
to the RUC’s PE subcommittee for direct costs represent the “typical” scenario for services
performed in the non-facility settings and indirect costs are based on the Physician Practice
Information Survey (PPIS) of representative practices. Rather than use representative practices
to determine practice expenses, the Medicare Payment Advisory Commission (MedPAC) has
advocated for using data collected from a cohort of “efficient” practices to determine the level of
resources needed to provide a service (Medicare Payment Advisory Commission, 2012).
Systematic overvaluation or undervaluation of services furnished by particular specialties
can affect those specialties’ willingness to furnish services to Medicare beneficiaries, the
specialty income levels, and the choices of specialty made by new physicians. Because MPFS
payments are budget neutral in aggregate, higher valuations of services provided by one specialty
result in lower valuations of services provided by other specialties. Since the establishment of the
Resource-Based Relative Value Scale (RBRVS) for the MPFS, which first established payment
rates for services in proportion to the estimated resources required to provide them, there has
been concern that overvaluation of services provided by procedural specialties results in
undervaluation of services provided by primary care practitioners.
CMS’s strategic goals include replacing, to a large extent, fee-for-service payment such as
the MPFS with alternative payment models. However, even if Medicare were to adopt alternative
payment models that no longer include separate payments for each service, misvalued services
2

For example, the RUC survey uses a vignette to describe the typical patient/service to value physician work and
defines typical as more than 50 percent of the time spent in obtaining information on a practitioner’s typical
experience with a global service code.
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provided under the MPFS would remain important because fee-for-service payments are often
the foundation for constructing those payment models and determining appropriate payment
rates for new units of payment (Ginsburg, 2012).
Section 3134 of the Affordable Care Act required that CMS establish a process to validate a
sample of potentially misvalued services and authorized CMS to conduct the validation through
surveys or other data collection activities, studies, or other analyses that would facilitate validation
(Public Law 111-148, Patient Protection and Affordable Care Act, 2010). In 2012, CMS
consolidated into a single annual review process the requirements under Section 1848(c)(2)(B) to
review the work and PE RVUs no less often than every five years and under Section 1848(c)(2)(K)
of the Act to review potentially misvalued procedures.

Current System for Valuing Practice Expense
The current PE valuation methodology encompasses two categories of practice expense:
direct and indirect. Inputs into direct practice expense are estimates for the clinical labor,
disposable medical supplies, and medical equipment that are typically used to provide a service.
The initial direct cost inputs were based on Clinical Practice Expert Panels (CPEPs) that the
Health Care Financing Administration (the predecessor agency to CMS) convened in 1995.
Since then, the CPEP values have been refined, and values for new or revised HCPCS codes
have been established based on CMS review of recommendations from various committees of
the American Medical Association (AMA), including the Practice Expense Advisory Committee
(1998–2004), Practice Expense Review Committee (2004–2007), and Relative (Value Scale)
Update Committee (2007–present).
Under the current process for assigning direct cost inputs for new or revised codes, the
AMA’s Relative Value Scale Update Committee (RUC) makes recommendations to CMS based
on recommendations made by its Practice Expense Subcommittee, which reviews information
submitted by the specialty societies concerning the direct PE inputs. This information is typically
generated by specialty society consensus panels of practitioners performing the service and
takes into account the PE inputs for similar reference procedures. CMS considers the RUC
recommendations and decides to accept or revise the direct PE inputs. CMS then calculates
prices for each input based on cost data (e.g., average wages for registered nurses) and formulas
for each type of input.
Indirect costs include expenses such as administration, rent, and other forms of overhead.
The primary source for this information is the PPIS, most recently conducted in 2007–2008,
from self-employed physicians and selected non-physician practitioners. Supplemental surveys
have been conducted for selected specialties and non-physician practitioners who were not
included in the PPIS survey. The survey data is expressed as indirect and total PE/hour by
specialty.
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The current methodology to calculate the PE RVUs is as follows:
•
•

•

Calculate the total amount (“pools”) of indirect and direct RVUs using the ratio of the
previous year’s total PE RVUs to total work RVUs, the current pool of total work RVUs,
and survey data on specialty-specific direct and indirect costs per hour.3
Calculate direct PE for each procedure using refined direct PE inputs (clinical staff,
equipment, and supplies) typically required to furnish a service based on CMS review of
recommendations from the AMA’s RUC. These are scaled so that aggregate direct PE
RVUs equal the direct PE RVU pool while ensuring that the relationship between the
direct PE RVUs for any two services reflects the relative relationship between their direct
PE costs.
Allocate indirect PE to services using work RVUs (or, when greater, clinical labor costs,
for certain services with limited or no work RVUs such as technical components), direct
PE costs, and survey data on specialty-specific indirect costs.

See Appendix A for a detailed description of the methodology used to generate the PE RVUs.

Concerns with the Current System
While the PE methodology has evolved over time, the basic concept of constructing PE RVUs
by allocating indirect costs to direct costs for individual procedures has been used under the
RBRVS since the resource-based RVUs were implemented in 1999. Issues with this
methodology that are directly relevant to our study include:
•
•
•
•
•

Inability to verify the direct cost estimates
Lack of a process for regularly updating the data used to develop the direct and indirect
cost estimates
Flawed allocation methodology for indirect costs
Need to consolidate data from different sources into a single set of relative values
Payment differentials across ambulatory settings

We discuss each of these issues below.
Inability to Verify the Direct Cost Estimates
Direct cost estimates are based on service-level quantities of clinical labor, medical supplies,
and medical equipment used to provide the service and valued based on per-unit costs of these
inputs. Currently, revisions to both direct input quantities and prices are based on
3

The current year's total PE pool is calculated as the product of this year's total work RVU pool and the ratio of last
year's total PE RVUs to total work RVUs. This PE pool is divided into direct and indirect pools based on the
weighted sum of specialty-specific direct and indirect costs per hour, where the weight is the product of service
volume and physician time. The relative shares of RVUs assigned to each pool are periodically reassessed when the
Medicare Economic Index used to adjust the fee schedule for inflation is rebased.
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recommendations from the RUC. Each year, the RUC makes recommendations for new and
revised services and for services that are identified as potentially misvalued. The RUC bases its
recommendations for direct input quantities on surveys administered by specialty societies
whose members furnish the services. The RUC also supports proposals for changing direct input
prices by providing paid invoices by physicians; prices for many resources are based on only one
invoice. CMS has expressed concern that the direct cost estimates are potentially biased and may
distort the resources used to provide services in a non-facility setting, but it lacks independent
data to assess the accuracy of the estimates (42 CFR 74246).
Lack of a Process for Regularly Updating the Data Used to Develop the Direct and
Indirect Cost Estimates
There is no established mechanism for regularly updating the direct and indirect cost
estimates for each service. Direct PE RVUs are based on the RUC’s recommendations of the
resources used to provide each service. Micro-costing each service (i.e., collecting detailed
service-level data on resources used and unit costs of the resources) is time-consuming and
resource-intensive. As a result, many direct cost estimates are generated by comparison to a
reference code, and the estimates are not updated regularly. Our analysis of the clinical staff
input data file, for example, indicates that of the 7,774 clinical labor input estimates used to
construct the 2016 PE RVUs (with multiple estimates used for some codes), nearly 65 percent
had been generated by the Practice Expense Advisory Committee, which has not been involved
in the PE process since September 2004. As a result, clinical labor costs may not reflect how care
is delivered. In addition, supply and equipment cost estimates are primarily based on invoices
provided by the specialty societies whose members furnish the services; these too are not
frequently or uniformly updated. The lack of regular updates to the direct PE inputs is
particularly problematic due to the reliance on direct PE in the allocator for indirect PE.
Indirect PE costs are based on data collected almost a decade ago through the PPIS. Changes
in medical practice arrangements since these data were collected suggest the survey data may no
longer reflect resource use for typical physician practices. An expert panel examining the
Medicare Economic Index recommended research regarding whether using self-employed
physician data from the PPIS continues to be the most appropriate approach, given the trend
toward larger physician-owned practices and hospital-owned practices (Medicare Economic
Index Technical Advisory Panel, 2012). One potential data source identified by the panel is the
Medical Group Management Association (MGMA) Cost Survey, which includes cost data for
physician practices.
Flawed Allocation Methodology for Indirect Costs
Indirect costs are allocated to services based on physician work (or clinical staff costs, if
greater) and direct costs for each procedure. The methodology assumes a linear relationship
between indirect costs and physician work and direct costs, but this relationship may not be
5

constant. Significant types of indirect costs do not necessarily vary directly with the level of
work and direct practice expense inputs. For example:
•

•

•

•

Services with significant direct costs, such as high equipment costs, also get a significant
amount of indirect costs allocated, but the overhead and administrative costs may be no
more costly than for other services. This may result in overvaluation of some tests and
procedures using expensive equipment and therefore, because of budget neutrality,
contribute to an undervaluation of primary care services and other cognitive services.
Billing and other administrative costs are not likely to vary across types of services. The
costs are more likely related to service volumes than to direct input costs and physician
work. This may also contribute to an undervaluation of primary care and other cognitive
services.
The direct and indirect costs for a patient encounter may differ when a practice furnishes
a large volume of services versus a practice that furnishes a smaller volume of similar
services. If PE valuation for a typical service does not account for current practice size
characteristics across all Medicare practitioners, it could contribute to misvalued
payments, such as overpaying or underpaying rural practices and other practices with
low patient volume.
Indirect costs may be related more closely to physician time than work. Use of work
RVUs to allocate indirect costs may overstate the indirect practice expense used to
furnish high-intensity services, particularly those furnished in a facility setting, and
therefore, because of budget neutrality, contribute to an undervaluation of primary care
and other cognitive services.

In addition, the current method for allocating indirect costs has an underlying assumption
that a physician furnishing services in a facility setting also maintains an office. The substantial
growth of hospital-based practitioners, such as hospitalists and intensivists, and hospital-owned
physician practices suggests that a significant portion of physicians may be practicing only in a
facility setting. Unlike community-based physicians, these physicians do not incur space and
other indirect costs that are covered in Medicare’s payment to the facility. By not differentiating
between these arrangements in the indirect cost allocation process, the current methodology fuels
the incentive for hospitals to purchase physician practices and may underpay community-based
physicians (because of budget neutrality).
A gold standard has not been established for determining an appropriate methodology for
indirect cost allocation. For example, the effect of using time versus work in the allocation
methodology has been modeled, but the question of how indirect costs vary in relation to work
and time has not been empirically examined. Similarly, the relationship between different types
of indirect costs and direct cost inputs has not been empirically investigated.
Accounting for Specialty Differences in PE
The indirect cost RVU valuation process is further complicated by using specialty-specific
cost data to estimate service-level percentages of direct and indirect costs, based on a weighted
average of the direct and indirect cost percentages for all specialties that provide the service. The
6

methodology and updating process could be simplified if indirect costs were allocated without
using the specialty-specific indirect/direct cost percentages.
Payment Differentials Across Ambulatory Settings
In addition to concerns with specific aspects of the PE valuation methodology, there are
policy concerns that payment differentials between services provided in hospital outpatient
departments and physician offices create payment incentives that are inconsistent with furnishing
care in the least costly setting that is medically appropriate. These differentials arise because the
MPFS and Medicare’s Outpatient Prospective Payment System (OPPS) use different methodologies
to establish payments for equivalent services to practices and hospitals, respectively. A notable
exception is outpatient rehabilitation therapy services. For over 20 years, outpatient therapy
services provided by hospitals have been paid under the MPFS rather than the OPPS.
Policies to reduce payment differentials have been considered that would limit either MPFS
payments that exceed OPPS payments or OPPS payments for services that are commonly
provided in physician offices. For example, an OPPS-based cap on payments for the technical
component of imaging procedures under the MPFS was implemented in 2007 to curb rapid
growth in imaging services provided in physician offices. The cap applies to the physician fee for
performing an imaging service if the MPFS payment rate is higher than the OPPS payment rate.
The introduction of the OPPS cap was met by concerns that the cap could adversely affect access
to imaging services by Medicare beneficiaries; however, the Government Accountability Office
found that overall access to imaging services was maintained following the implementation of
the cap (Steinwald, 2008).
MedPAC has explored using the differences between MPFS and OPPS rates as the basis to
reduce OPPS payments for services that are commonly provided in an office setting (Medicare
Payment Advisory Commission, 2013). MedPAC analyzed a scenario in which payments for
hospital outpatient services were either equalized to MPFS PE rates or, for services that may
require additional costs in the hospital outpatient setting than in a non-facility setting, reduced by
the difference between rates. More recently, the growth of “off-campus provider-based
departments”—outpatient hospital departments that are located outside of the main hospital
campus—led to requirements that, with certain exceptions, items and services furnished by such
departments would be paid under the MPFS at a percentage of the OPPS rate.4

Study Objectives
The objectives of this study were to evaluate potential data sources and alternative
methodologies that could improve the valuation of the PE RVUs, assess the implications of
4

In calendar year 2018, the departments will be paid under the MPFS at 40 percent of the OPPS rate.
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potential refinements via modeling and simulation, and describe the mechanisms that would be
needed to operationalize any improvements in the annual RVU updates. At the outset of the
study, RAND reviewed the issues that have been raised with the current methodology and
identified potential strategies for improving the accuracy of the PE RVUs. After consulting with
CMS about its priorities and after soliciting input from an external technical expert panel
comprised of clinical, methodology, and policy experts to discuss issues related to PE, RAND
focused on the following issues:
1. Updating and/or improving the input data used in the indirect cost allocation process.
Key questions included:
a. What do MGMA data analyses indicate about validity of the PPIS data?
b. Are there alternative sources of physician practice cost data that could replace PPIS?
What would it take to update/replace the PPIS data?
2. Refining the current indirect cost allocation process. Key questions included:
a. What would be the effect of simplifying or eliminating the specialty adjustments in
the allocation process?
b. What is the relationship between different types of indirect costs and potential
allocation statistics (i.e., physician work or time, direct costs, service volume)? What
would be the effect of using different allocation statistics for selected indirect costs?
c. What indirect costs are associated with providing services in a facility setting? Are
these costs different for physicians that mostly provide services in an office setting
versus physicians who practice mostly in a facility setting? What would be the effect
of revising the allocation methodology for facility-based services?
d. Does practice size affect the relationship between direct and indirect costs; if so, what
are the policy implications?
3. Using hospital outpatient costs to inform or replace the PE valuation process. This
activity was motivated by concerns over the reliability of direct cost estimates used to
value PE in non-facility settings, the annual updating process used to establish rates under
the OPPS, and policy concerns over differentials between services furnished in hospital
outpatient departments and physician offices. Key questions included:
a. What are the major methodological issues that would need to be addressed if hospital
outpatient cost data were used in the PE valuation process?
b. How does the mix of services within an ambulatory payment classification (APC)—
a group of clinically related services that require a similar amount of resources and
have the same payment weights under OPPS—vary across physicians?
c. What options might be considered for incorporating hospital outpatient cost data, and
how might they affect the distribution of payments across specialties?
Data and Methods Overview
In this report, we consider a number of concrete policy changes that imply different
allocations of PE RVUs across services in the MPFS. For each option, we are interested in
understanding how the policy change would affect payments to different types of practitioners,
primarily at the specialty level. Understanding these changes requires us to know the specialtylevel distribution of services that are performed. Because there is a substantial delay between
8

when services are performed versus when the claims are available to parties outside of CMS,
there are several ways these effects might be calculated. We took the approach of using the fee
schedule from the most recently available year of claims, which is 2015. From there, it would
also be possible to crosswalk 2015 volume to the 2017 fee schedule values. While the resulting
estimates would be more relevant to current policy, making the crosswalk requires strong
assumptions regarding how any new/revised codes and policy changes will affect utilization
that may not come to pass in the real world. We also used the 2015 service volumes in the
PE algorithm itself to calculate budget neutrality adjustments. In addition, we used Medicare
carrier claims to understand practice patterns at the National Provider Identifier (NPI) level.
Our impact tables do not account for changes in physician and/or patient behavior that could
be the result of changing payment rates. For example, research suggests that changes in relative
Medicare payment rates for surgeons versus primary care physicians impacted the willingness of
surgeons to take on new Medicare patients (Clemens and Gottlieb, 2017). This in turn could
impact the distribution of services that are provided to Medicare beneficiaries. More broadly,
modifications to payment rates may induce changes in treatment decisions that can either
attenuate or amplify estimated specialty-level impacts. Models that attempt to predict these
changes exist and can be useful for optimizing policy (e.g., White et al., 2016) but are not
employed in this report.
In addition to the Medicare claims that underlie the PE algorithm, the algorithm relies on
specialty-level practice expense per hour (PE/HR) as measured in the PPIS.
Our primary external data for physician practice expenses (i.e., data that have not been used
by CMS for rate-setting purposes) were collected by the MGMA. These data provided
information on a number of different types of practice expenses, beyond the relatively coarse
indirect and direct categories that are available in PPIS. The MGMA data are not based on a
representative sample of practitioners or practices, and many specialties are either not covered by
MGMA or only covered in small numbers. The MGMA data, and how they compare to PPIS, are
discussed in greater detail in Chapter 2.
Lastly, we used data generated as part of the 2017 rulemaking for the hospital OPPS (which
was developed using 2015 Medicare claims and most recent Medicare cost report data) to
examine the feasibility of using hospital outpatient data in the PE valuation process. Our
methods for using these data are described in Chapter 7.
The remainder of this report is organized as follows:
•
•
•

Chapter 2 discusses possible data sources that could be used to update PE valuation, and
includes a comparison of PPIS and MGMA survey data.
Chapter 3 considers whether PE valuation should account for practice characteristics such
as size and ownership.
Chapter 4 discusses alternative methods for allocating categories of indirect costs.
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•
•
•
•

Chapter 5 explores potential changes to specialty adjustments, including removing all
specialty adjustments and reducing the number of specialty categories that are used in
adjusting PE valuations.
Chapter 6 discusses potential modifications to PE valuation for services provided in
facility settings.
Chapter 7 presents analyses of the potential use of OPPS cost data in PE valuation.
Chapter 8 presents a summary and policy recommendations.

10

2. Updating Data Sources for Physician Practice Expense

Practice expense payments are meant to accurately reflect real-world costs that are required
to provide services listed in the MPFS. For PE RVUs used by CMS to accurately represent the
resources required to provide services, it is important for the system to have mechanisms to
update the inputs to the PE allocation algorithm. One set of inputs relates to direct costs, which
are based on the RUC’s accounting of the medical supplies, equipment, and labor that are
typically required to perform a service. Although there are some potential issues with the current
direct cost allocations (including false precision and infrequent updates of the values), changes
specific to the direct PE allocation process are outside the scope of this report. For indirect PE,
the main data inputs are derived from the decade-old PPIS. In particular, the PE valuation
algorithm requires indirect and direct PE/HR values, which are primarily used to understand the
specialty-level split between indirect and direct costs. In this chapter, we consider alternative
data sources that could be used to update the PPIS inputs. Of currently available data sources on
physician practice costs and characteristics, those gathered by the MGMA are, to our knowledge,
the most extensive. We compare MGMA and PPIS data and discuss MGMA and other sources of
PE information as potential replacements for PPIS. We also discuss potential design
considerations if CMS were to update the PPIS inputs through a new survey process.

Overview of PPIS and MGMA Surveys
PPIS
The PPIS was developed by the American Medical Association (AMA) to provide CMS
with information to support PE valuation in the MPFS. The survey was administered by two
survey contractors during 2007 and 2008 (Blehart, 2009). The PPIS sample includes physicians
and selected non-physician practitioners (NPPs) paid under the Medicare Physician Fee Schedule
who were drawn randomly from the AMA’s Physician Masterfile. The PPIS collected
information on practice characteristics, provider hours worked, number of patient visits, number
of procedures performed, common professional expenses associated with medical practice,
participation in Medicare, common characteristics of managed care plans, medical malpractice
coverage, and the use of electronic medical records. Direct and indirect PE/HR were calculated
for most Medicare-recognized specialties from the survey data by The Lewin Group under
contract to CMS using a sample of 5,825 responses from nonfederal and nonresident full-time
physicians who had worked at least 20 hours in their most recent week of direct patient care
(Blehart, 2009; Kane, 2010). Specialties that were not surveyed (or for which there were
insufficient responses) were crosswalked to surveyed specialties or to an overall average if there
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was no appropriate specialty surveyed. The PPIS data were introduced into the MPFS ratesetting process in 2010, with a four-year phase-in period over which PPIS data replaced data
from the AMA Socioeconomic Monitoring Surveys (SMS). The MPFS rate setting gave
75 percent weight to SMS data and 25 percent weight to PPIS data in 2010; 50 percent SMS
and 50 percent PPIS in 2011; 25 percent SMS and 75 percent PPIS in 2012; and 0 percent
SMS and 100 percent PPIS in 2013. Publicly available data from the PPIS include indirect and
direct PE/HR values by specialty (42 CFR 33530). We note that PE data for several specialties
(including medical oncology, hematology, and independent labs) were gathered in supplementary
surveys rather than the PPIS itself (42 CFR 74235); for simplicity, we refer to all specialty-level
PE/HR information used in the current allocation process as “PPIS data.”
MGMA
The MGMA collects a wide variety of information from member and nonmember practices
about costs, demographics, and other factors. MGMA provided RAND with access to an
anonymized version of the data from its 2016 Cost Survey (based on 2015 data), henceforth
referred to as the MGMA data. The data are at the “specialty practice” level, in that each
observation reflects aggregate information about a single-specialty practice or one specialty of
a multispecialty practice. The data provided by MGMA contain 309 variables, including
demographic information such as practice specialty, measures of staff size, and whether the
practice is physician owned or hospital owned. These variables also include detailed information
on operating costs and provider costs. Operating costs include the cost of support staff, supplies
and equipment, information technology, building and occupancy, liability insurance, and other
factors. Provider costs include compensation and benefits for physicians and non-physician
providers, such as nurse practitioners, physician assistants, and certified nurse midwives.
The data have a tiered structure such that a high-level cost variable, such as total direct
costs, is defined as the sum of multiple sub-element cost variables. The MGMA survey
automatically calculates variables as equal to the sum of their sub-elements, but practices can
overwrite this value. Hence a cost variable is not necessarily equal to the sum of its subelements. In many cases this is because not all sub-elements were reported, although in some
cases it is because the practice adjusted the cost to be lower than the sum of its components for
unknown reasons. We address this issue by replacing the missing cost elements with imputed
values and summing these updated sub-elements to create new estimates of total direct costs and
total indirect costs. This imputation procedure is discussed in more detail below.
Cost data are aggregated over each specialty practice’s fiscal year. A single practice can
have multiple specialties, and the MGMA data are measured at the specialty-practice level,
although for ease of comprehension we simply refer to each MGMA observation as a practice.
We do not directly observe the total dollars spent by each practice; rather, we observe total
spending per full-time equivalent (FTE) physician, per FTE provider (either physician or nonphysician provider), and divided by the practice's yearly total RVU count. We do not observe an
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exact count of the number of physicians, providers, or RVUs. For this reason, most of our analysis
focuses on costs per provider. In all, we observe 3,123 specialty practices from 3,090 practices.
MGMA Indirect Cost Accounting
Much of our analysis using MGMA data focused on calculating indirect costs. To calculate
indirect costs, we first calculated total PE per provider by subtracting provider costs and liability
insurance from the total cost for each specialty practice.
Total Cost – Total Provider Cost – Liability Insurance
Total PE
=
Number of FTE Providers
Number of FTE Providers

Only 542 practices report liability insurance costs. To ensure a large sample of practices for
which we can estimate total PE, we imputed liability insurance costs as follows. First, we
calculated the average percent of total costs that is devoted to liability insurance among practices
reporting that cost for each specialty and ownership status combination. Specifically, we
calculate

=>?@>A>BC DEFGH?EIJ KLFB MJH NOP QHLR>SJH
OLB?A KLFBF MJH NOP QHLR>SJH

for each specialty and ownership status

combination. For example, physician-owned cardiology practices that reported liability costs
reported that 2.2 percent of their total costs went to liability insurance, while hospital-owned
cardiology practices that reported liability costs reported that 2.9 percent of their total costs went
to liability insurance. For practices that do not report liability costs, we then replaced their
missing value for liability insurance with the corresponding percentage of the practice’s total PE.
For example, a physician-owned cardiology practice that did not reported liability costs would
have an imputed liability cost per FTE provider equal to 2.2 percent of the practice’s total cost
per FTE provider. This methodology assumes that the reported total cost per FTE provider is
correct and complete, but the practice essentially did not provide more detailed information
about this particular cost.1 Figure 2.1 displays how we constructed our measures of total PE,
direct PE, and indirect PE per practitioner using relevant cost variables from the MGMA data.
As shown in Figure 2.1, we measure direct PE per practitioner using a “bottom-up” approach
that sums clinical and support staff costs, medical equipment costs, and medical supply costs.
We measure indirect PE per provider as all elements of total PE per provider not included in
direct PE per provider. Note that total PE does not include all costs; liability insurance has its
own PE separate from direct and indirect PE, and provider labor costs are also separate from
direct and indirect PE costs. Mechanically, we calculate total PE per provider as total costs per
1

When asking practices to report their total costs, the MGMA survey provides a default answer based on the sum of
all previously reported cost components. However, we observed and MGMA confirmed that practices can and do
change that value. Practices can also choose to write in a cost of $0 for any type of cost. We leave those costs as $0
and only impute unreported values.
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Figure 2.1. Construction of Total PE, Direct PE, and Indirect PE Using MGMA Survey Data

SOURCE: Authors’ analysis of MGMA survey data.

provider less average provider costs (total provider cost per provider) and liability insurance cost
per provider.
Almost all specialty practices do not report at least one of the cost elements necessary to
calculate direct PE. As a result, without further assumptions we would not be able to calculate
and analyze indirect costs for the specialty practices in the MGMA data. We estimated missing
values for these cost elements using the same method used to estimate missing costs for liability
insurance. For each specialty, we calculated the mean percent of total PE per provider devoted to
that cost element, taking the imputed values of total PE as given. Specifically, we calculated
$ MJH NOP QHLR>SJH LE KLFB PAJUJEB
$ MJH NOP QHLR>SJH LE OLB?A QP

. Practices that do not report that cost element were assigned a cost

per FTE provider such that the practice spends the mean percentage of total PE on that cost as
other practices of the same specialty and ownership. However, if less than 50 percent of practices
of that specialty and ownership combination do not report a value for that cost variable, we
replaced missing values with $0.2 We did this to avoid assigning non-zero costs to a cost variable
that a small number of practices of that type charge but most practices of that type deem irrelevant.
Practices that report values for any given cost variable differ in observable ways from those
that do not report that variable. Table 2.1 illustrates this for liability insurance costs, comparing

2

This cutoff was determined based on input from a panel of experts, to avoid the concern that one practice with
positive spending on an unusual category might create expenses in that category among imputed values. There is no
obvious way to determine the ideal cutoff to avoid this issue, but we found cutoffs below 40 percent often resulted in
higher percentages of PE going to indirect costs. Sensitivity tests found only one specialty (Pulmonary Medicine) for
which replacing the 50 percent cutoff with larger or smaller cutoffs above 40 percent altered the average percentage
of costs devoted to indirect costs by more than 10 percentage points.
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Table 2.1. Comparison of the Practices Reporting and
Not Reporting Liability Insurance Costs

Variable

Practices Reporting
Liability Insurance
Costs (%)

Practices Not Reporting
Liability Insurance Costs
(%)

Geography
Eastern

32.8

43.0

Midwest

47.6

11.6

Southern

12.5

32.3

Western

7.0

13.1

0

0

92.8

78.2

11 to 25

4.9

14.4

26 to 50

1.3

5.2

51 to 75

0.4

0.9

76 to 150

0.4

1.1

151 or more

0.2

0.2

0

0

For-profit

37.8

9.5

Not-for-profit

56.8

47.6

Other

0.9

0.2

Missing

4.4

42.7

Missing
Number of physicians
10 or fewer

Missing
Legal status

the 542 specialty practices that report liability insurance costs to the 527 that do not. Although
Table 2.1 shows observable differences in the geographic location of these practices, geography
has no predictive power for liability costs after accounting for specialty and ownership status.
The practice’s legal status does have additional predictive power for liability costs, but offers no
additional benefit for predicting other costs such as drug supply costs or medical and surgical
supply costs. For the purposes of consistency and clarity, rather than applying a unique
imputation process to each cost variable, we use the same imputation process, which is based
on specialty and ownership status, for each cost variable.
After having replaced the missing cost elements with imputed values,3 we summed the subelements to create new estimates of total direct costs and total indirect costs. We used these
3

In a small number of cases, practices reported negative values for some cost elements. We do not know why some
practices report negative values, but we replaced negative values with imputed values. We do not replace reported
costs of $0 or greater with imputed values.
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imputed estimates when examining total direct costs or total indirect costs. This was required
because most observations were missing at least one of the variables required to estimate direct
PE, as suggested by Table 2.2. When examining individual cost elements, such as in Chapter 4,
we examined the cost variables as reported rather than examining imputed values, because this
summing issue does not hinder those analyses. Also, as shown in Table 2.2, a large fraction of
the data is imputed for many cost variables where possible. The decision to use values for
examining individual cost elements was made in advance of seeing the final results. Given
uncertainty in the correct imputation models, we prefer to use only the observed values.
Table 2.2. Comparison of Imputed and Observed Costs
Number of Imputed
Values

Number of Observed
Values

Liability insurance

527

542

Clinical support staff

216

853

Ancillary support staff

217

852

Drug supplies

577

492

Medical and surgical supplies

537

532

Clinical laboratory costs

656

413

Radiology and imaging costs

733

336

Other ancillary services

726

343

Furniture and equipment

605

464

Business operation costs

215

854

Front-office costs

216

853

Building and occupancy

529

540

Building and occupancy depreciation

732

337

Furniture and equipment depreciation

650

419

Information technology

542

527

Administrative supplies and services

527

542

Other insurance premiums

735

334

Outside professional fees

572

497

Promotion and marketing

563

506

Billing and collection purchased
services

615

454

Management fees paid to MSO or
PPMC

699

370

Miscellaneous operating costs

627

442

Costs allocated to medical practice
from parent organization

808

261

Cost Variable

16

Alternative Measures of Practice Size
The MGMA Cost Survey asks each practice about several measures that can be used to
assess practice size. The survey reports on the total number of:4
•
•
•
•
•

FTE physicians
FTE non-physician providers
Exam/treatment rooms
Branch clinics
Registered nurses (per FTE provider)

We explored the distributions of these practice size measures to characterize the MGMA
survey sample. Because the MGMA sample includes both hospital-owned and physician-owned
practices, and ownership is likely related to practice size, we compared practice size measures
across ownership categories. Figure 2.2 shows the distributions of practice size by ownership. In
interpreting these comparisons, it is important to note that MGMA encourages hospitals to report
on individual practices and not to consolidate responses for the entire health system. The
majority of hospital-owned practices have one branch clinic, whereas the distribution of branch
clinics is more spread out for physician-owned practices. Among those who responded to the
Figure 2.2. Distribution of Practice Size Measures

4

The survey reports many of these measures in ranges to help ensure that individual practices cannot be identified.
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Figure 2.2. Distribution of Practice Size Measures—Continued
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Figure 2.2. Distribution of Practice Size Measures—Continued

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: Not all practices respond to each question.
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question, most physician-owned practices reported having more than 20 exam/treatment rooms,
whereas the majority of hospital-owned practices reported having 20 or fewer. In comparison, a
2016 AMA survey found an increasingly large number of physicians are working for larger
practices: 57.8 percent of physicians worked in practices with 10 or fewer physicians, relative
to 61 percent in 2012, while 13.8 percent of physicians worked in practices with at least
50 physicians, relative to 12.2 percent in 2012 (Kane, 2017). The number of registered nurses,
FTE physicians, and FTE providers (both physicians and non-physician providers) have similar
distributions across ownership.

Comparison of Practice Cost Data in PPIS Versus MGMA
Many of our analyses investigated whether MGMA data can be used to identify more
accurate ways to allocate indirect costs in the PE valuation process. Before conducting these
analyses, we considered several broader questions: (1) Why might these PPIS and MGMA data
sets produce different numbers? and (2) What are the pros and cons of basing PE RVUs on
indirect costs across specialties using either, neither, or both data sources?
There are many reasons that a direct comparison between PPIS and MGMA is difficult, and
there are many reasons the values may not necessarily be expected to match perfectly. Those
reasons include the following:
1. Changes in physician practice characteristics and cost structures have occurred since the
PPIS survey was conducted in 2007–2008.
2. PPIS primarily surveyed employed physicians, while MGMA surveys practice owners.
3. PPIS is a probability sample and attempts to correct for nonresponse bias. MGMA is a
nonrandom sample. We are presenting the MGMA data “as is,” without weighting to a
target population.
4. Even when comparing similar specialties, specialty definitions may differ across data
sources.
The first reason we might find different estimates of direct and indirect costs in PPIS versus
MGMA data is that the amount practices spend on direct versus indirect PE costs may have
changed between the collection of PPIS data in 2007 and the collection of MGMA data in 2016,
due to changes in practice organization causing shifts in spending patterns and/or due to changes
in the relative prices of different components of PE. For example, AMA surveys have found that
the typical physician owned his or her practice in 2012, but not in 2016: The AMA recorded a
6-percentage-points drop in physician practice ownership, from 53.2 percent to 47.1 percent,
over that period (Kane, 2017). Over the period from 2012 to 2016, there was also a modest shift
toward larger practices, with approximately a 4-percentage-points drop in the proportion of
physicians who work in practices with ten or fewer physicians, from 61.4 percent to 57.8 percent.
Since the collection of the PPIS data, there have also been substantial changes in how practices
use health information technology, in part due to the incentives for practices to adopt “meaningful
use” of electronic health records that were included in the Health Information Technology for
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Economic and Clinical Health Act of 2009 (Jha, 2010). A practice’s use of a modern electronic
health record system requires paying for and supporting the software and may have positive or
negative effects on other elements of PE, including non-physician labor and computer hardware
expenses. Finally, in the time since the PPIS data were collected, there has been movement
toward team-based care, which may involve more non-physician labor such as nurses and
medical assistants (Sidney, 2015). For these reasons, the age of the PPIS data seems to be a
substantial drawback relative to actively collected data such as MGMA.
The second reason we might find different estimates of direct and indirect costs in PPIS
versus MGMA data is that the surveys collect information from different groups of providers.
First, PPIS primarily surveyed employed physicians rather than practice owners, finding that
61 percent of physicians were self-employed, 34 percent were employed by others, and 5 percent
were independent contractors (Kane, 2010). In comparison, the MGMA surveys practices rather
than physicians, with 13.1 percent of its observations coming from physician-owned practices
and 86.1 percent of its observations coming from hospital-owned practices.5 This compares to
recent AMA estimates that 47.1 percent of physicians own their own practices (Kane, 2017). As
discussed previously, physician-owned and hospital-owned practices differ in terms of practice
size. Overall, MGMA is skewed toward hospital-owned practices or large physician-owned
practices. But these are the types of practices that are proliferating. In this sense, the MGMA
data may be more indicative of the future distribution of costs, while PPIS may become
increasingly representative of a past distribution of costs.
The third reason we might find different estimates of direct and indirect costs in PPIS versus
MGMA data is that PPIS is a probability-based sample that attempts to correct for nonresponse by
comparing PPIS survey data to data on practice size and other characteristic information from the
AMA Physician Masterfile and specialty societies (42 CFR 33531). We are presenting the MGMA
data “as is,” without such adjustments, in part because low numbers of observations from many
specialties would make weighting adjustments unstable and in part because we do not observe the
underlying sample selection process (42 CFR 33531). MGMA over-represents hospital-owned
practices, but, as noted above, there has been a trend toward more hospital ownership of practices.
The fourth reason we might find different estimates of direct and indirect costs in PPIS
versus MGMA data is that the two surveys use different specialty classifications. To compare
apples to apples, it is necessary to talk about specialties in a common language. To this end, we
have mapped the specialties in each survey to a common set of specialty categories, shown in
Table D.1, excluding specialties that do not appear in both surveys. The intention was to have
the bins represent the same specialties for both surveys, from which we can then fairly compare
the overall indirect costs of each bin between the two surveys. The bins were designed for the
5

Among practices, 0.8% have other ownership structures, such as joint physician-hospital ownership, ownership by
a health maintenance or managed care organization, or ownership by a not-for-profit organization.
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purpose of comparing MGMA and PPIS data without restricting the analysis to the relatively few
specialties that appear in both data sources (see Table D.1) by combining specialties that perform
broadly similar types of activities (surgical specialties versus medical specialties versus primary
care) and that tend to be based in similar settings (community-based specialties versus hospitalbased specialties). In Chapter 5, we discuss alternative groupings based on clustering specialties
with similar cost profiles, for the purpose of considering changes to specialty adjustments.
Additionally, we note that MGMA provides detailed cost data that enables a more nuanced
evaluation of the components of direct and indirect costs. Whereas the PPIS only includes
information on six components of PE/HR beyond indirect and direct (laboratory, support,
equipment, administrative, and office PE/HR), MGMA collects information on dozens of cost
categories including, for example, information technology costs and costs for a number of types
of support staff. However, these additional data come with the complication of item nonresponse,
as discussed above.

Specialty-Level Differences in Ratios of Indirect to Total PE
Figure 2.3 and Table 2.3 present the percent of PE devoted to indirect costs in MGMA
compared to PPIS at the specialty bin and specialty levels, respectively. Overall, we find that
indirect costs make up a lower proportion of total PE in the MGMA data. Indirect costs are a
lower proportion of total PE in MGMA data for each of the five specialty bins (Figure 2.3).6
Figure 2.3 also shows that the percentage of PE devoted to indirect costs varies more across
specialty bins in the MGMA data than in the PPIS data: With the exception of hospital-based
specialties, all PPIS values are between 74 and 76 percent, whereas these values range between
58 and 68 percent for MGMA.
We find that the trend toward higher indirect percentages for PPIS versus MGMA holds
for almost all of the individual specialties that have a substantial sample size in MGMA (e.g.,
at least 10 observations). Table 2.3 shows that there are only five specialties that have a
higher proportion of PE devoted to indirect costs in MGMA data than in PPIS data:
Allergy/Immunology, Anesthesiology, Anesthesiology: Pain Management, Podiatry, and
Radiology. Of the 17 specialties with at least 10 MGMA observations, only Anesthesiology
has a higher proportion of indirect PE in the MGMA data.
Table 2.3 also provides further evidence that MGMA data show a higher amount of
variation across specialties in the percentage of PE devoted to indirect costs, though some of
this variation may reflect small within-cell sample sizes.7 MGMA-based estimates of the
6

For both Figure 2.3 and Table 2.3, we only included specialties that (1) had a direct mapping between PPIS and
MGMA and (2) contained MGMA data after we derived indirect and direct costs.
7

Standard MGMA data products do not report on specialties with fewer than ten observations, but our analyses
include data for all available specialties.
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Figure 2.3. Comparison of the Percent of PE Devoted to Indirect Costs, by Specialty Bin

SOURCE: Authors’ analysis of MGMA and PPIS survey data.

percentage of PE devoted to indirect costs range from 95 percent for Anesthesiology and
84 percent for Emergency Medicine to 38 percent for Critical Care: Intensivist and 44 percent
for Gastroenterology. The PPIS indirect percentages in this table fall between 59 percent
(Hematology/Oncology) and 94 percent (Emergency Medicine and Psychiatry).
To explore the differences between PPIS and MGMA data, we simulated the specialty-level
impacts if MGMA data were used in place of PPIS in the PE valuation algorithm. The general
framework for this analysis is:
1. Estimate direct and indirect PE/work RVUs using MGMA data for each specialty.
2. Use the results in (1) as the new PE inputs:
a. For specialties without MGMA observations, we preserve the ratio of the PPIS values
for that specialty relative to the most common specialty in the MGMA data—Family
Medicine.
3. Run the algorithm and report the specialty-level impacts.
The results of these simulations are shown in Table 2.4. For most specialties, the changes
are relatively small in percentage terms. The specialties experiencing larger changes in this
simulation are also specialties for which MGMA data offers fewer observations. For example,
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Table 2.3. Comparison of the Percent of PE Devoted to Indirect Costs (Means),
by Specialty, Specialty Bin, and Overall
PPIS
(%)

MGMA
(%)

Allergy/immunology

67

68

–1

100

7

Anesthesiology

82

95

–13

81

36

Anesthesiology: Pain management

70

86

–16

52

4

Cardiology

65

52

13

55

42

Critical care: Intensivist

74

38

36

NA

2

Dermatology

70

68

2

81

8

Emergency medicine

94

84

10

70

9

Endocrinology/metabolism

73

50

23

77

14

Family medicine

76

57

19

98

319

Gastroenterology

75

44

31

57

23

Geriatrics

74

68

6

45

6

Hematology/oncology

59

53

6

NA

10

Infectious disease

76

56

20

NA

4

Internal medicine

76

61

15

89

102

Nephrology

80

53

27

39

8

Neurology

87

56

31

73

16

OB/GYN

67

55

12

72

81

OB/GYN: Gynecological oncology

67

64

3

NA

2

Ophthalmology

70

57

13

80

5

Orthopedic surgery

81

60

21

66

65

Otorhinolaryngology

75

67

8

72

7

Pediatrics

69

49

20

88

83

Podiatry

82

88

-6

NA

1

Psychiatry

94

74

20

86

16

Pulmonary medicine

74

52

22

67

16

Radiology

71

86

–15

56

2

Rheumatology

67

46

21

78

3

Surgery: Cardiovascular

83

72

11

NA

15

Surgery: Colon and rectal

80

75

5

93

2

Surgery: General

82

68

14

92

29

Surgery: Neurological

87

76

11

81

19

Surgery: Oncology

74

63

11

NA

3

Surgery: Plastic and reconstruction

74

52

22

95

7

Surgery: Vascular

73

66

7

74

6

Urology

73

53

20

80

21

Community-based medical
specialties

74

58

16

548

75

Specialty
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Difference
(%)

PPIS
(N)

MGMA
(N)

Table 2.3. Comparison of the Percent of PE Devoted to Indirect Costs (Means),
by Specialty, Specialty Bin, and Overall—Continued
PPIS
(%)

MGMA
(%)

PPIS
(N)

MGMA
(N)

Community-based surgical
specialties

74

62

12

567

117

Hospital-based medical specialties

74

68

6

599

123

Hospital-based surgical specialties

81

69

12

331

72

Primary care and family medicine

76

61

15

478

607

Overall

75

64

11

2,523

994

Specialty

Difference
(%)

SOURCE: Authors’ analysis of MGMA and PPIS survey data.
NOTE: Ns represent providers and practices in PPIS and MGMA, respectively.

Table 2.4. Impact Table Results After Replacing PPIS with MGMA (Only Displaying
Specialties for Which MGMA Observations Are Available)

Specialty
Allergy/immunology

Allowed
Charges
($ Million)
216

Impact of PE
RVU Changes
(% Difference)
1.12

Impact of Total
Changes
(% Difference)
0.75

Anesthesiology

1,992

6.06

1.42

Cardiac surgery

355

–0.28

–0.01

6,465

–0.94

–0.02

Clinical psychologist

704

–5.67

–1.40

Colon and rectal surgery

159

0.80

0.63

Critical care

287

0.88

0.91

Dermatology

3,173

–0.20

–0.30

Emergency medicine

3,052

–0.44

1.13

457

–1.37

–0.61

Family medicine

6,114

–0.07

0.63

Gastroenterology

1,883

–0.35

–0.15

General practice

507

–1.92

–0.83

General surgery

2,254

2.21

1.64

227

2.94

1.78

1,810

10.16

5.75

655

4.31

1.80

11,129

1.86

1.56

677

–1.18

–0.88

2,179

–1.80

–0.49

Cardiology

Endocrinology

Geriatrics
Hematology/oncology
Infectious disease
Internal medicine
Interventional pain management
Nephrology
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Table 2.4. Impact Table Results After Replacing PPIS with MGMA (Only Displaying
Specialties for Which MGMA Observations Are Available)—Continued

Specialty

Allowed
Charges
($ Million)

Impact of PE
RVU Changes
(% Difference)

Impact of Total
Changes
(% Difference)

Neurology

1,512

–9.30

–4.00

739

1.10

2.29

1,185

23.52

3.59

696

–0.59

–0.59

5,676

–0.18

–2.37

45

–2.64

–1.33

Orthopedic surgery

3,670

–3.33

–1.19

Otolaryngology

1,173

–3.60

–1.70

59

–0.84

–0.14

1,565

–1.12

–0.13

376

-0.64

–0.58

Podiatry

2,002

4.08

1.90

Psychiatry

1,352

0.76

0.34

Pulmonary disease

1,795

–2.68

–0.61

Radiology

4,519

1.41

1.02

540

1.71

0.79

1,836

–2.69

–1.22

979

–8.29

–3.99

Neurosurgery
Nurse anesthetist/anesthesiologist
assistant
Obstetrics/gynecology
Ophthalmology
Oral/maxillofacial surgery

Pediatrics
Physician assistant
Plastic surgery

Rheumatology
Urology
Vascular surgery

SOURCE: Authors’ analysis of MGMA and PPIS survey data.
NOTE: Excluded PPIS specialties not matched to MGMA specialties are Chiropractic, Clinical
Laboratory, Independent Diagnostic Testing Facility, Optometry, and Osteopathic Manipulative Therapy.

Hematology/Oncology sees a 10 percent increase in PE, though this is based on only seven
MGMA observations.

Options for Replacing the PPIS Inputs
The PPIS data, because of their age, do not reflect the changes in typical practice
arrangements such as ownership structures and practice size that have occurred over the last
decade. There are several sources of more recent information on PE that we considered as
potential replacements. For example, the Bureau of Economic Analysis publishes information on
costs associated with certain “input” categories for many industries. For medicine, many of the
input categories relate to components that fall within PE, such as administrative and support
services and real estate. However, these data are aggregated to the level of “Ambulatory Health
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Care Services” and “Hospitals,” making them unsuitable for rate setting (see
www.bea.gov/industry/io_annual.htm and linked data files).
There are several other data sources that, while not appropriate for replacing the PPIS
inputs, may be helpful for understanding changes to typical practice structures that have
implications for PE valuation, such as ownership and use of health information technology. For
example, Berk (2016) highlights the National Ambulatory Medical Care Survey (NAMCS),
which could potentially be expanded to collect PE information. Similarly, the long-running
Medical Expenditure Panel Survey is adding a “Medical Organizations Survey” module (Berk,
2016). This survey will collect information that may be useful for understanding typical practice
structures, such as ownership and practice size.
The National Society of Certified Healthcare Business Consultants also collects information
on PE. These data record specialty-level averages of several components of PE, as well as
practice revenues. While these data may be useful for investigating certain aspects of practice
structure and PE, they have some significant limitations for PE rate setting. First, some of the
specialty-level sample sizes are quite small, and we do not believe that the respondents were
randomly sampled and may therefore do a poor job of representing specialties as a whole.
Moreover, the survey responses are normalized to the practice and physician levels. To use these
data as inputs to the PE algorithm, we would want to be able to understand PE closer to the
service level, such as PE per hour or PE per work RVU. Finally, the data are aggregated to the
specialty level, which limits the possibilities of understanding how various components of PE
relate to one another.
We believe that the MGMA data are the most comprehensive current PE data that are
collected. Under the terms of the data use agreement for this project, we have been able to
analyze 2016 MGMA data, but CMS cannot use MGMA data for rate-setting purposes. If CMS
did have full access to the MGMA data, we would not recommend the data as a replacement for
the PPIS as they are currently collected. The primary limitation is that the MGMA survey does
not sufficiently cover a number of specialties that are important in the MPFS PE valuation
process. For example, Table 2.3 shows that 18 specialties have fewer than 10 observations in the
MGMA data. Although the MGMA data are very rich, in terms of the depth of the number of
variables that are collected from responding practices, better coverage of the specialties is
necessary for CMS rate-setting purposes. A second concern is that the MGMA survey is not a
probability sample based on the practices that submit claims to Medicare. The poor coverage of
certain specialties is one result of this, but the distributions of other practice characteristics (both
observed and unobserved) may be impacted as well.
Because existing data are insufficient to replace the PPIS, we recommend collecting new
data if the current PE allocation framework is maintained. (See Chapter 7 for an alternative
framework.) This new data collection effort could also inform updating of the Medicare
Economic Index (MEI), consistent with the recommendations of the panel (Medicare Economic
Index Technical Advisory Panel, 2012).
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If CMS were to undertake a new data collection effort to replace the PPIS, we anticipate
several key methodological concerns. First, a relatively large number of specialties are recognized
by CMS. The PPIS did not survey all of the CMS-recognized specialties, yet the total sample
size was 7,403 respondents (Blehart, 2009; Kane, 2010).8 This sample size requires a large data
collection expense and creates a burden on sampled practices. While a future data collection
effort should be designed to generate reliable PE RVUs for all CMS specialties, the survey
process could be streamlined by collecting the relevant PE inputs for groups of specialties with
relatively homogenous PE inputs, as discussed in Chapter 5. This could substantially reduce the
overall sample size required to achieve a given level of precision for the PE algorithm’s inputs.
Another anticipated difficulty relates to collecting data with consistent cost definitions from
the practices. As discussed in relation to the MGMA data, the cost elements that are reported
vary substantially across practices, and getting to an estimate of direct and indirect PE costs may
require some level of imputation or standardization of reported cost elements. Because the
purpose of the MGMA data collection is not rate setting, it is possible that most practices could
report on direct and indirect costs as defined by CMS from their standard accounting systems, if
they had been asked to do so, though this is not clear from the MGMA data. The practices’
ability to report aggregate direct and indirect costs should be explored through pilot surveys and
interviews before rolling out a new survey. If a new survey is undertaken, we recommend
running a pilot survey to assess whether small changes could be made to the definitions of direct
and indirect PE that would ease the overall survey burden.
Third, recording the PE inputs as PE/HR complicates data collection since physician time is
relatively hard to measure. Recent research suggests that the CMS time file overstates the typical
times required to perform many procedures (Burgette et al., 2017). As an alternative, we
recommend that future PE data collection efforts record PE on a per–work RVU (wRVU) basis.9
It would be easier for practices to measure wRVUs than physician time, and it would better
reflect the clinical work that is performed across practices that have differing arrangements with
respect to their use of non-physician clinical labor.
Lastly, we recommend considering establishing a panel of practices that report (at a
minimum) direct and indirect PE/wRVU values on a yearly basis. Although this would require
monitoring the panel and periodically adding new practices to ensure that estimates still reflect
typical Medicare practices, the survey burden would be substantially reduced after the first year’s
response for each practice. Establishing such a panel would ensure that the PE algorithm’s inputs
remain current at a much lower cost than frequently fielding new PE surveys.
8

The final sample size was smaller (5,825), due to restricting the analysis to nonfederal and nonresident full-time
physicians who had worked at least 20 hours in their most recent week of direct patient care (Blehart, 2009; Kane,
2010).
9

PE/wRVU can be estimated using MGMA data, whereas PE/HR cannot.

28

Chapter Summary
In this chapter, we reviewed the PPIS data that are currently used for indirect PE allocation
and considered alternative data sources that potentially could be used to update the current
PE allocation process. Our primary concern with the PPIS data is their age: The practice expense
measures were collected approximately ten years ago, and much has changed in the organization
of the U.S. health care system since then. We believe that the most extensive source of PE
information that is collected on an ongoing basis comes from MGMA. Although these data are
very rich in terms of the cost elements that are collected, the incomplete coverage of many CMS
specialties makes it unsuitable as a replacement for the PPIS data in the current PE allocation
process. For specialties that are well covered by the MGMA data (e.g., Family Medicine), the
MGMA data suggest that important changes have occurred over the past decade that have
implications for PE payment, including higher proportions of indirect costs in the MGMA data
than in the PPIS. If the current PE allocation system is maintained, we recommend a new data
collection effort to replace the PPIS inputs. We have made several recommendations on ways to
implement a new data collection effort that could reduce both the expense to CMS and the
response burden that would be placed on responding practices.
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3. Valuing Practice Expense Using Practice Characteristics

In Chapter 2, we compared the differences between the PPIS and MGMA data across
specialties. In this chapter, we use the MGMA data to examine how two other practice
characteristics may affect practice expenses: practice size and practice ownership. Although the
current MPFS PE valuation methodology does account for specialty differences in PE, it does
not take practice size or ownership into account. When paying for the “typical” instance of a
service, it is still important for CMS to understand whether—and, if so, how—PE varies across
different practice arrangements.
Generally, economies of scale exist in markets for many different types of products: Larger
producers may be able to reduce the marginal cost of producing goods through methods such as
bulk purchasing or higher rates of equipment utilization. In the context of PE, we are interested
in understanding whether larger practices are able to achieve lower per-service PE costs. Below,
we discuss measures of practice size and assess associations between PE and practice size using
MGMA data. A previous study of self-employed physicians in single-specialty practices found
that midsize groups were more efficient in terms of practice revenues, which include physician
productivity and PE (Pope and Burge, 1996), with 5.2 FTE physicians estimated to be optimal.
Our examination of differences in PE by type of ownership is motivated by the substantial
growth in the share of physician practices that are hospital owned in recent years. In the typical
hospital-owned physician practice, the practice provides the physician services and the hospital
provides ancillary services, such as radiology and pathology. The hospital may provide billing
and other administrative services to the physician practice, but when this occurs, the practice
may transfer revenues to the hospital to defray some or all of the costs of the services. We cannot
say for certain what factors are driving the increase in hospital-owned practices, but some
consolidation seems to be in anticipation of a move away from fee-for-service (FFS) payments.
Alternatively, O'Malley et al. (2011) suggests that it is about increasing revenues. Whatever the
cause, changes are occurring that have implications for valuing PE.
We used the MGMA data, specifically the practice costs reported therein, to examine the
differences in indirect PE by ownership status. We did not attempt to account for the financial
arrangements between the hospital and the physician practice or the revenue implications of
hospital ownership of physician practices. That is to say, we did not attempt to allocate expenses
from the owner or an affiliated hospital that may benefit (at least in part) the practice, beyond
those expenses that practices reported as being billed to them.
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Associations Between Practice Size and PE
Current CMS PE valuation methodology does not account for potential economies of scale
for PE. The cost of some categories of indirect PE may have little or no relation to the practice
size or volume, meaning the per-service costs of these expenses should decrease as practice size
and service volume increase. For example, electronic medical records may cost substantially less
on a per-service basis for large practices than for small, because there are likely to be certain
fixed expenses associated with implementing a new records system and providing technical
support for it in later years. Other indirect cost categories, such as building and occupancy costs,
may vary directly with practice size/volume. We used MGMA data to study the association
between practice size and indirect costs. The associations are potentially confounded by a variety
of factors that are correlated with both practice size and indirect costs, such as practice
ownership and geography.
Before reviewing a more detailed statistical analysis, Figure 3.1 shows distributions of
indirect PE by practice size measures. Visually, Figure 3.1 suggests little evidence of economies
of scale in hospital-owned practices (the fact the largest hospital-owned practices have the
highest indirect costs among hospital-owned practices may, in fact, suggest the opposite). For
physician-owned practices, as the number of exam/treatment rooms increases (at least up to 21 to
40 treatment rooms), the indirect costs per FTE provider trend downward, perhaps suggesting
returns to scale, although the pattern is opposite for the number of branch clinics. Figure 3.2 also
hints at economies of scale when using the total number of FTE physicians as the practice size
measure, but not necessarily when examining the number of non-physician FTE providers.
Overall, a simple visual analysis suggests economies of scale may be possible in some situations,
but the results are sensitive to the measure of practice size and ownership.
Tables 3.1 and 3.2 investigate this issue further, presenting regression-based examination of
potential economies of scale. The ordinary least squares (OLS) regression models use logtransformed indirect costs per FTE physician as the outcome. The log transformation was used
because the distribution is right-skewed, whereas the logarithm of the indirect costs is
approximately normally distributed. The covariates in the regression models are one of two
practice size measures (FTE physicians or non-physician FTEs) along with potential
confounding variables: geographic region, ownership, and specialty category. The coefficients
on practice size are not statistically different from zero at the standard 95 percent level of
significance and hence do not provide strong evidence of significant economies of scale.
While indirect costs decrease as the number of FTE physicians increases, this decrease in
costs is not statistically significant after accounting for ownership, geography, and specialty
category. For each model in Tables 3.1 and 3.2, an F-test finds that these measures of practice
size are not a jointly statistically significant predictor of indirect costs, after accounting for
ownership, geography, and specialty (p ≤ .05).
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Figure 3.1. Association Between Practice Size (Number of Treatment Rooms and
Branch Clinics) and Indirect Costs

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: The segments of the “boxes” in these figures display the 25th, 50th, and 75th percentiles of the distributions.
The “whiskers” extend to the largest or smallest observation that is at most 1.5 times the difference between the 25th
and 75th percentiles. Observations beyond the maximum length of the whiskers are outliers that are shown as
individual points. Y-axis is on the log scale. NA indicates that the number of clinics was not reported.
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Figure 3.2. Association Between Practice Size (Number of FTE Physician and
Non-Physician Providers) and Indirect Costs

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: The segments of the “boxes” in these figures display the 25th, 50th, and 75th percentiles of the
distributions. The “whiskers” extend to the largest or smallest observation that is at most 1.5 times the
difference between the 25th and 75th percentiles. Observations beyond the maximum length of the whiskers
are outliers that are shown as individual points. Y-axis is on the log scale.
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Table 3.1. Relationship Between Indirect PE and Practice Size (Number of FTE Physicians)

Intercept
# of FTE Physicians (REF: 10 or fewer)
11 to 25
26 to 50
51 or more
Ownership (REF: Hospital owned)
Other majority owner
Physician owned
Geography (REF: Eastern)
Midwest
Southern
Western
Specialty category (REF: Community-based medical)
Community-based surgical
Hospital-based medical
Hospital-based surgical
Primary care and family medicine

Estimate

Std. Error

p-Value

11.66

0.12

< 0.0001

–0.15
–0.18
–0.27

0.12
0.20
0.28

0.211
0.371
0.339

0.57
0.92

0.30
0.10

0.062
< 0.0001*

–1.00
0.18
–0.33

0.08
0.09
0.13

< 0.0001*
0.048*
0.011*

0.44
–0.24
0.26
0.21

0.15
0.15
0.17
0.13

0.004*
0.107
0.119
0.095

SOURCE: Authors’ analysis of MGMA data. The intercept reflects the log of the average indirect cost for a
hospital-owned, community-based medical specialty in the Eastern region with 10 or fewer full-time
equivalent (FTE) physicians. Other coefficients reflect how costs change relative to this group. REF refers
to the reference value for each variable.
* p < .05.

Table 3.2. Relationship Between Indirect PE and Practice Size
(Number of FTE Non-Physician Providers)

Intercept
# of Non-Physician providers
2 to 3
4 to 6
7 or more
Ownership (REF: Hospital owned)
Other majority owner
Physician owned
Geography (REF: Eastern)
Midwest
Southern
Western
Spec Bin (REF: Community-based medical)
Community-based surgical
Hospital-based medical
Hospital-based surgical
Primary care and family medicine

Estimate

Std. Error

p-Value

11.61

0.13

<0.0001

0.12
0.03
–0.03

0.08
0.12
0.13

0.134
0.833
0.811

0.55
0.87

0.30
0.10

0.072
<0.0001*

–0.99
0.18
–0.33

0.08
0.09
0.13

<0.0001*
0.050*
0.010*

0.45
–0.27
0.26
0.21

0.15
0.15
0.17
0.13

0.003*
0.071
0.118
0.088

SOURCE: Author’s analysis of MGMA data. The intercept reflects the log of the average
indirect cost for a hospital-owned, community-based medical specialty in the Eastern region
with 10 or fewer full-time equivalent (FTE) physicians. Other coefficients reflect how costs
change relative to this group. REF refers to the reference value for each variable.
* p < .05.
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Using non-physician FTE providers as the measure of practice size, we also find no
statistically significant evidence of economies of scale (Table 3.2). The impact sizes are smaller,
of inconsistent sign, and not statistically different from zero when holding ownership, geography,
and specialty constant in the model.
Similarly, regression models using other measures of practice size did not show a positive or
negative relationship as practice size increased.
In conclusion, visual analysis and regression models found little evidence supporting
economies of scale. The size of the estimated differences in indirect PE by practice size is
modest relative to other observed factors such as ownership, geography, and specialty category.
Given the typically insignificant differences in PE by practice size, there is not a strong basis for
potential changes to the PE valuation methods to account for economies of scale.

Differences in PE Between Hospital-Owned and
Physician-Owned Practices
In this section, we examine how indirect PE varies by a practice’s ownership status.
Understanding the effect of ownership arrangements in the context of PE is important because
the typical financial arrangements for paying for PE may differ substantially between ownership
structures. For example, a hospital-owned practice may benefit from high-volume purchasing
agreements that are arranged by the practice owners, even if the practice itself is small.
MGMA data provide evidence of some systematic differences in PE between hospital- and
physician-owned PE practices. We ran a series of regressions to examine the relationship
between ownership and indirect PE, using fixed effects to control for differences in indirect
PE across specialties. The regression models included log-transformed indirect PE per FTE
physician as the outcome. The geometric mean of indirect PE per practitioner at physicianowned practices is approximately 189 percent higher than at hospital-owned practices (Table 3.3;
regression coefficients were exponentiated to calculate the percentage difference).1 It is possible
this is partially driven by differences other than ownership. Figure 2.2 shows that, in the MGMA
data, the average physician-owned practice is larger than the average practice that is owned by a
hospital or integrated delivery system (IDS), although subsequent analysis found little evidence
for a relation between practice size and indirect costs. Analyses of the majority of subcomponents
of indirect cost show a similar pattern. For instance, compared to hospital-owned practices,
physician-owned practices spend more PE per physician on building and occupancy costs,
furniture and equipment costs, and IT costs. These findings suggest that physician-owned
practices experience significantly different PE structures than those of hospital-owned practices.
The recent shift toward hospital ownership arrangements (described above) may partly be a
1

To calculate the geometric mean, we take 100 * exp(1.07) – 1 = 191%.
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Table 3.3. Relationship Between Indirect PE and Practice Ownership Status

Total Indirect PE

Building and
Occupancy

Furniture and
Equipment

Information
Technology

1.07***

0.53**

1.00***

1.18***

(0.14)

(0.19)

(0.24)

(0.24)

Hospital/IDS owned

Reference

Reference

Reference

Reference

Other majority owner

0.94***

–2.00**

–1.56

–3.83**

(0.23)

(0.58)

(1.10)

(1.25)

1,039

537

461

523

Physician owned

Observations

SOURCE: Authors’ analysis of MGMA data.
NOTE: All costs are transformed to natural log. Regressions include specialty fixed effects. Standard errors are in
parentheses.
* p < .05; ** p < .01; *** p < .001.

result of incentives from these apparent efficiencies with respect to PE, though the literature
focuses more on hospitals’ efforts to increase market share and to prepare for alternative
payment models. It is possible that efficiencies of scale, which were estimated to be weak or
nonexistent above, are expressed at the level of ownership rather than practice size. That is to
say, if a practice is owned by a large hospital system, it may experience savings resulting from
access to the resources of a larger organization that are not reflected in the size of the practice
itself.

Chapter Summary
In this chapter, we explored the extent to which practice-level characteristics are associated
with practice expense measures in the MGMA data. We find little evidence that practices’
indirect PE costs significantly benefit from returns to scale. On the other hand, hospital-owned
practices report substantially lower levels of indirect PE, after controlling for specialty. This
association may reflect efficiencies of scale at the ownership (rather than practice) level. Given
the overall shift away from physician ownership of practices that has occurred over the last
several years, this finding emphasizes the importance of putting in place a system that can update
PE valuation models to accommodate ongoing changes to the health care system.
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4. Developing Alternative Indirect Cost Allocation Bases

In the dichotomy of direct and indirect PE, the “indirect” designation fits in two ways.
Conceptually, it is the portion of PE that cannot be tied directly to any particular service and is
therefore indirect to the service provided. In terms of the machinery of the PE allocation process,
it is also indirect in the sense that, while direct costs are counted at a high level of specificity for
each service, indirect PE is allocated to services from a pool. The methodology for allocating
indirect PE is rather blunt, depending on specialty-level measures of relative indirect cost, work
(or clinical labor PE RVUs, if greater), and direct PE costs rather than specific characteristics of
the service itself.
All indirect PE is currently distributed using the same allocation basis. However,
components of indirect PE could potentially be allocated using alternative bases. Using different
bases could increase the service-level accuracy of indirect PE allocation, although it could also
increase the complexity of the PE valuation algorithm. For example, scheduling and billing for a
routine office visit may require approximately as many resources as scheduling and billing for a
much more resource-intensive procedure. But the current PE valuation methodology effectively
assumes that scheduling and billing costs would be higher for the resource-intensive procedure
than the routine visit; scheduling and billing cost allocations, like all components of indirect PE,
increase with work and direct PE associated with the service.
In this chapter, we use MGMA data to investigate subcomponents of indirect PE that display
patterns suggesting they could possibly be allocated more accurately using alternative methods.
We focus on the ten largest components of indirect PE in the MGMA data, because better
allocation of smaller pieces of the indirect pool would do relatively little to improve PE
payments overall. We also examine one component of indirect PE, billing costs (which is not
measured directly in the MGMA data), by estimating it via shares of observed MGMA cost
categories. In addition, we assess the effect of potential changes to the indirect PE allocation
process for “cognitive services” that involve extremely low levels of direct PE, and are therefore
paid similar amounts of PE in facility and non-facility settings (even though an additional facility
fee is paid for the former). Specifically, we look into the changes that would result to Medicare
payment if these services were allocated indirect PE similar to what is paid for evaluation and
management services.

Subcategories of Indirect PE in the MGMA Data
Table 4.1 identifies the largest components of indirect PE, as measured in the MGMA data.
Table 4.1 shows that all but approximately 14 percent of total PE in the MGMA data is either
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direct PE or one of these top ten subcomponents of indirect PE (out of 25 categories of indirect
PE measured in the MGMA data).

Table 4.1. Largest Components of Total PE
Practice Expense Categories

Percent of Total PE

Direct costs

40.1

Medical receptionists

9.8

General administrative cost

7.6

Building and occupancy

7.4

Management fees paid to management services
organizations

4.7

Patient accounting

4.0

Billing and collections purchased services

3.3

Cost allocated to practice from parent

2.4

Other administrative support

2.4

Miscellaneous operating cost

2.2

Information technology

2.0

Other indirect costs

14.3

Total

100

SOURCE: Authors’ analysis of MGMA survey data.

The best candidates for subcomponents of indirect PE that could be allocated outside the
typical indirect pool are those expenses that are well defined and typically could not be absorbed
into another cost category, as well as those that are poorly predicted by the direct PE and work
RVUs. For example, many practices will not use a management services organization (MSO),
so costs that would have gone to an MSO could be reallocated across several other subcategories
of indirect PE in most cases. On the other hand, information technology operating costs are
likely to be experienced by most practices. It may be reasonable to assume that information
technology costs are roughly equal per physician, regardless of specialty. Although large
electronic health record (EHR) software vendors typically do not publicly disclose their pricing
structures, studies of the costs associated with implementing and maintaining EHR systems tend
to report costs in units of dollars per physician per year (Fleming et al., 2011). For indirect PE
that is usually incurred on a per-physician basis, a better allocator might divide typical costs by
the typical number of work RVUs performed in a year in each specialty so as to enable allocation
at the HCPCS level. Averaging these per–work RVU costs across all specialties that perform the
service would ensure that physicians who work in more lucrative specialties (as measured by
work RVUs per hour) do not receive substantially larger payments to defray information
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technology costs than those in specialties whose work is typically paid at a lower work RVU per
hour rate.

Associations Between Components of Indirect PE, Direct PE, and Work
For each of the ten largest subcategories of indirect PE and of total indirect PE, Table 4.2
shows the proportion of variance explained by the two main metrics used in the current indirect
PE allocation basis: direct PE and work RVUs (on a per-physician basis). We used regression
models to estimate the proportion of variance explained by direct PE and work RVUs, presenting
results both with and without fixed effects to control for specialty-specific factors. Weak linear
associations could indicate that the current allocation methodology is inaccurate for a given
component of indirect PE. Being able to explain a larger proportion of variance would suggest
the current allocation method is able to capture variation in observed PE.
Overall, work and direct PE explain about half (49 percent) of the observed variance in total
indirect PE; adding specialty controls increases this figure modestly, to 61 percent. Among the
ten largest subcomponents of indirect PE, the building and occupancy costs subcomponent of
indirect PE can be described relatively well as a function of the components of the indirect
allocator. On the other hand, less than 10 percent of the observed variance for several other
components of indirect PE (management fees paid to an MSO, patient accounting, costs
allocated to the practice from parent, other administrative support, and miscellaneous operating
costs) is explained by direct PE and work. For all subcomponents, controlling for specialty
increases the percentage of observed variance, at least moderately.
Table 4.2. Proportion of Variance Explained in Models of Components of PE as a Function
of Direct PE and Work RVUs, With and Without Controlling for Specialty
lndirect Component

Without Specialty Controls

With Specialty Controls

Total indirect PE

0.49

0.61

Medical receptionists

0.22

0.51

General administrative

0.20

0.39

Building and occupancy

0.42

0.63

Management fees paid to MSO

0.07

0.43

Patient accounting

0.08

0.24

Billing and collections purchased
services

0.04

0.25

Costs allocated to practice from parent

0.005

0.28

Other administrative support

0.006

0.15

Miscellaneous operating cost

0.08

0.20

Information technology operating cost

0.13

0.24

SOURCE: Authors’ analysis of MGMA survey data.
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In the current algorithm, the indirect allocator—which determines how the indirect pool of
PE is distributed across services—uses both direct PE and physician work to allocate indirect PE
for most services. However, it is possible that some components of indirect PE could be better
allocated using one or the other, but not both. To explore the association between indirect
categories and the components of the indirect allocator in more depth, we measured correlations
between components of indirect PE and both direct costs and work RVUs per physician
(Table 4.3). Some of the elements of indirect costs that cannot be predicted well using direct PE
and work RVUs actually have negative correlations: management fees paid to an MSO and costs
allocated to a practice from a parent for direct costs; and medical receptionists and information
technology operating costs for work RVUs. For the cost categories that are negatively correlated
with direct costs, a relevant factor is that these will only be present for some practices. There is
also very low correlation for billing and collections purchased services, which would also be used
by only some services because many practices do billing and collections in-house. Across the
indirect PE components (and total indirect PE), indirect PE is generally more strongly correlated
with direct costs than work RVUs, with the primary exception being fees paid to an MSO.
Table 4.3. Correlation Between Indirect PE Components and
Total Direct Costs and Work RVUs

Indirect PE Component

Correlation with
Total Direct Costs
per Physician

Correlation with Work
RVUs per Physician

Total indirect PE

0.44

0.04

Medical receptionists

0.07

–0.01

General administrative

0.22

0.08

Building and occupancy

0.22

0.01

–0.10

0.20

Patient accounting

0.32

0.26

Billing and collections purchased services

0.07

0.05

–0.08

0.00

Other administrative support

0.15

0.16

Miscellaneous operating cost

0.18

0.04

Information technology operating cost

0.32

–0.03

Management fees paid to MSO

Cost allocated to practice from parent

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: Correlation measured using Pearson correlation coefficient.

Billing Costs
Billing costs are a component of indirect costs that are likely not proportional to the current
indirect allocators and could even be considered a direct cost. The MGMA Cost Survey did not
measure practice billing costs specifically. In consultation with MGMA and a panel of subject
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matter experts, we estimated billing costs for each category as a weighted combination of the
MGMA cost categories that are likely to comprise billing costs (Table 4.4). We emphasize that
the shares in Table 4.4 are not estimated from the data. Different types of practices may report
more spending on some of these categories than others.
Table 4.4. Elicited MGMA Billing Cost Shares
Percent of Category
Associated with Billing

Category
Front-office support staff

15

Patient accounting

100

General accounting

10

IT staff and expenses

15

Administrative supplies and services

40

Managed care administration

100

Billing and collections purchased services

100

SOURCE: Authors’ estimates.

To understand how removing billing costs might affect PE allocation, we explored how
these subcategories of billing relate to each other by ownership and specialty in the MGMA data.
Table 4.5 explores likely differences in the drivers of billing costs between hospital- and
physician-owned practices. In hospital-owned practices, the estimate of billing costs is mainly
driven either by front-office staff costs or by billing and collections purchased services, for those
practices that report it. Approximately 53 percent of billing can be attributed to front-office
support staff for hospital-owned practices. However, for physician-owned practices, patient
accounting costs typically drive estimated billing costs. The proportion of billing attributed to
Table 4.5. Estimated Mean and Standard Deviations of Billing Costs by Ownership
Physician Ownership

(%)

Hospital Ownership
(%)

Front-office support staff

15.1 (15.0)

53.0 (40.3)

Patient accounting

45.5 (22.2)

3.6 (13.2)

General accounting

0.8 (1.0)

0.4 (1.8)

IT staff and expenses

7.0 (5.9)

3.6 (4.6)

15.2 (15.3)

6.1 (13.0)

1.9 (6.1)

5.8 (16.8)

14.5 (20.7)

27.6 (36.8)

Category

Administrative supplies and services
Managed care administration
Billing and collections purchased services

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: Columns sum to 100 percent, less rounding error.
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patient accounting in physician-owned practices is approximately 46 percent, though this
proportion is much lower for some practices. If billing costs were allocated outside of the
PE algorithm’s indirect pool, ownership should be taken into account.
Lastly, we calculated the variation in the proportion of indirect PE represented by estimated
billing costs. Among specialties that have at least ten observations for which we can calculate
estimated billing costs in the MGMA data, the specialty with the lowest mean proportion is
Urology (with 11.6 percent of indirect PE) and the one with the highest is Hospital Medicine
(with 17.9 percent of indirect PE) (Table 4.6). However, these means obscure substantial
variation: The standard deviations of these proportions are nearly half the means.
Table 4.6. Estimated Percent of Indirect PE That Can Be Attributed to Billing Costs
Mean
(%)

Standard Deviation
(%)

N

Family medicine

15.4

6.5

138

Hospital medicine

17.9

9.9

11

Internal medicine

14.3

4.5

47

Neurology

12.3

6.0

11

OB/GYN

14.6

5.5

56

Orthopedic surgery

16.8

5.4

40

Pediatrics

14.1

7.3

49

Cardiology

17.3

7.3

21

Surgery: General

17.8

11.0

12

Surgery: Neurological

14.9

5.0

13

Urology

11.6

6.0

12

Specialty

SOURCE: Authors’ analysis of MGMA survey data.

These analyses indicate that there would be several challenges associated with allocating
billing costs separately or incorporating billing costs into direct PE. First, different types of
practices may manage their billing expenses in different ways. It may be challenging to design a
survey that captures these diverse costs and a further challenge to design a PE allocation
equation that does not implicitly favor one approach over another.
Another challenge would be that shifting billing costs into direct PE under the current
specialty-specific allocations will implicitly involve a reallocation of PE across the different
specialties. Based on our estimated billing costs, we do not expect radical changes in allocations
across specialties. However, it is possible that a survey that can obtain more precise estimates of
billing costs may find different cross-specialty impacts.
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Office Costs
Office costs include space costs, such as rent, and nonclinical equipment costs. In the PPIS,
these costs accounted for 52 percent of indirect costs across all physician specialties. The
average cost per hour was $46.38. Office costs are allocated on the same basis as other indirect
costs on the assumption that, when the physician is providing services in the facility setting, the
practice continues to incur costs for maintaining an office. Therefore, the physician payment for
facility-setting services should cover a share of those costs. As discussed in Chapter 6, however,
a significant portion of facility services are furnished by physicians who practice exclusively in
facility settings and may not maintain an office, which raises the question of whether the current
allocation methodology is appropriate.
We would expect that the clinical office space maintained by a practice would be scaled to
the patient care volume that is furnished in the office setting. For example, a surgical practice
need only maintain clinical space that is appropriate for the patient volume that is actually seen
during an office session. While there may be some standby costs associated with the clinical
space when the surgeon is not in the office, the trend toward larger practices permits more
efficient scheduling and sharing of clinical space with other physicians when the surgeon is in
surgery. For other specialties, it is increasingly less common for physicians to split their time
between facility and non-facility settings. With the growth of hospitalists, some internal
medicine and family medicine specialists no longer provide services to their patients in the nonfacility setting. Further, hospitalists who furnish some services in an office setting may have
arrangements with other practices for those services and do not need to maintain offices.
From an accounting standpoint, it would be reasonable to allocate the portion of office costs
directly attributable to clinical services provided in the office setting only to those services using
the current allocation basis (work plus direct costs). The clinical services would include the
applicable work and direct cost values attributable to post-operative visits furnished during the
global period. The office costs would include the space costs for patient examination rooms and
the reception and waiting room areas. The portion of office costs attributable to administrative
service costs would be allocated separately across both facility and non-facility settings using the
current allocation basis. The effect of this change would be to improve the allocation of PE
RVUs by shifting more PE from facility settings to physician office settings.
Further study is needed to determine the appropriate split between office costs that are directly
related to patients seen in the office and those that are related to patients seen in both the office
and other settings. A reasonable starting point might be to assume that 50 percent of space costs
are attributable to services that are related to the total patient population and 50 percent are
directly attributable to clinical services provided in the office. The 50-50 assumption likely
overstates the percentage of space that is related to the total patient population served by the
practice. Relative to when the PPIS was conducted, health information technology (HIT) has
reduced the space requirements for medical records, outsourcing of billing and other financial
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services has become more common, and physicians in larger practices often share physician
office space (Sprey, 2016). An approach that could be used to operationalize this change would
be to assume that PPIS values average costs across facility and non-facility settings, with the
50-50 assumption governing the difference in PE/HR in the two settings (within a specialty).
Specifically, the following revisions can be made to the PE algorithm:
1. PPIS space costs reflect the mix of facility and non-facility services provided by the
specialty. Specialties with a high percentage of services performed in a facility setting
typically have lower space per hour costs than specialties with a high percentage of
services performed in a non-facility setting. Based on the 50-50 assumption, solving for
specialty-specific hourly space costs attributable to facility and non-facility yields:
X_nonfac = X_PPIS * (hours_fac + hours_nonfac)/(hours_fac * .5 + hours_nonfac)
where hours count the total of the product of time and volume for services furnished in
each setting, and where “X” denotes PE/HR for office space, and X_fac = 0.5 *
X_nonfac.
These space costs can be used to create separate Indirect Practice Cost Index (IPCI) for
facility and non-facility settings. By construction, this preserves the PPIS PE/HR values
averaged across facility and non-facility volume.
2. Services with global periods that are performed in facility settings are split into facility
and non-facility components. The CMS pricing file can be used to split the work
component into an intra-service facility portion and a post-service non-facility portion.
The direct costs associated with the service should be included in the non-facility portion
of the procedure.
The PE allocation algorithm as it currently stands does not readily allow shifts of PE payment
from facility to non-facility settings. Because the indirect practice cost indices (e.g., see step 17
in Appendix A) in the algorithm occur at the HCPCS level (rather than the HCPCS/place of
service level), a change in the allocation of indirect PE in the facility setting will reduce indirect
PE in the non-facility setting as well (within a specialty). This is the opposite of the intended
impact for the modification described above. One possibility is to calculate indirect practice cost
indices at the HCPCS/place of service level. However, to the extent that the specialty mix differs
across facility/non-facility places of service, making this change alone can impact PE allocation.
More research is needed to understand the implications of this preliminary change or to design
another avenue by which indirect PE can be moved from facility to non-facility payments.

Indirect PE for Cognitive Services
The previous sections of this chapter are most relevant to portions of the fee schedule where
high work RVU and high direct PE values may result in too much indirect PE being allocated.
For example, if billing costs are not substantially higher for visits that include expensive services
(i.e., high work RVU and/or direct PE services) than for visits with lower-valued work and direct
PE, the current allocation methodology would give too much indirect PE to the former type of
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visit. There also may be problems on the other end of the spectrum. Specifically, some services
(primarily counseling services) have extremely low levels of direct PE and are therefore
allocated small amounts of indirect PE. We refer to these as “cognitive services.” In particular,
these services are allocated much less indirect PE than evaluation and management (E&M)
services, even though they may require similar levels of indirect PE.
To explore this issue, we focused on the ratio of indirect PE to work for the most commonly
performed E&M service: HCPCS 99213. This service has an indirect PE-to-work ratio of 0.76.
We identified 24 cognitive services that have very low levels of direct PE, which are displayed in
Table 4.7. The service with the highest level of allowed charges in 2015 is HCPCS 90834.
Overall, these services accounted for approximately $1.2 billion of allowed charges in the nonfacility setting in 2015, which represents approximately 1.4 percent of total allowed charges.
Table 4.7. List of Cognitive Services
HCPCS

Description

90785

Psychological treatment: complex interactive

90791

Psychological diagnostic evaluation

90792

Psychological diagnostic evaluation with medical services

90832

Psychological treatment: patient and family, 30 minutes

90833

Psychological treatment: patient and family with E&M, 30 minutes

90834

Psychological treatment: patient and family, 45 minutes

90836

Psychological treatment: patient and family with E&M, 45 minutes

90837

Psychological treatment: patient and family, 60 minutes

90838

Psychological treatment: patient and family with E&M, 60 minutes

90839

Psychological treatment: crisis initial 60 minutes

90840

Psychological treatment: crisis each additional 30 minutes

90845

Psychoanalysis

90846

Family psychological treatment: without patient

90847

Family psychological treatment: with patient

90853

Group psychotherapy

90880

Hypnotherapy

96101

Psychological testing by psychologist/physician

96111

Developmental test extended

96116

Neurobehavioral status exam

96150

Assess health/behavior initial

96151

Assess health/behavior subsequent

96152

Intervene health/behavior individual

96153

Intervene health/behavior group

96154

Intervene health/behavior family with patient
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If PE payments were changed so that the new indirect PE to work ratio for the cognitive
services were the average of the current value and the HCPCS 99213 ratio, cognitive services
would see substantial payment increases. As shown in Table 4.8, if such a change were
implemented for these cognitive services, the Clinical Psychologist and Clinical Social Worker
specialties would see large overall increases in MPFS payments (17.5 percent and 21.9 percent,
respectively). Psychiatry would see a modest increase (approximately 3.3 percent). All other
specialties would see modest drops (typically around 0.3 percent). While we do not have
empirical data to assess the appropriateness of implementing the 99213-based indirect PE
adjustment for cognitive services, similarities in the non-physician resources required to perform
many E&M services suggest that cognitive services may be allocated too little indirect PE simply
because of their low direct PE values. This analysis suggests that cognitive services could be
given indirect PE more comparable to what is allocated to E&M services, with only modest
effects on allocation to other specialties.
Table 4.8. Impact of Increasing PE for Floor for Cognitive Services Halfway to
the Indirect PE to Work RVU Ratio of HCPCS 99213

Specialty
Allergy/immunology
Anesthesiology
Audiologist

Allowed
Charges
($ Million)

Impact of PE
RVU Changes
(% Difference)

Impact of Total
Changes
(% Difference)

216

–0.31

–0.21

1,990

–0.88

–0.20

60

–0.42

–0.21

355

–0.86

–0.26

6,524

–0.89

–0.43

Chiropractor

807

–0.18

–0.07

Clinical psychologist

696

115.20

17.54

Clinical social worker

516

166.30

21.89

Colon and rectal surgery

160

–0.84

–0.34

Cardiac surgery
Cardiology

Critical care

289

–0.98

–0.29

3,133

–0.76

–0.46

698

–0.45

–0.40

3,079

–1.12

–0.23

457

–0.98

–0.44

Family medicine

6,193

–0.83

–0.37

Gastroenterology

1,886

–0.91

–0.35

General practice

507

–0.06

–0.03

General surgery

2,263

–0.80

–0.31

Geriatrics

230

–0.92

–0.34

Hand surgery

161

–0.73

–0.37

1,826

–0.73

–0.40

710

–0.96

–0.69

Dermatology
Diagnostic testing facility
Emergency medicine
Endocrinology

Hematology/oncology
Independent laboratory
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Table 4.8. Impact of Increasing PE for Floor for Cognitive Services Halfway to
the Indirect PE to Work RVU Ratio of HCPCS 99213—Continued

Specialty
Infectious disease

Allowed
Charges
($ Million)

Impact of PE
RVU Changes
(% Difference)

Impact of Total
Changes
(% Difference)

657

–1.18

–0.38

11,299

–0.95

–0.38

Interventional pain management

680

–0.68

–0.36

Interventional radiology

275

–0.58

–0.35

84

–0.11

–0.04

Nephrology

2,193

–0.89

–0.35

Neurology

1,518

–0.87

–0.40

754

–0.92

–0.32

49

–0.71

–0.34

Nurse anesthetist/anesthesiologist
assistant

1,181

–1.08

–0.16

Nurse practitioner

2,239

0.09

0.04

Internal medicine

Multispecialty clinic/occupational therapy

Neurosurgery
Nuclear medicine

Obstetrics/gynecology

692

–0.60

–0.29

Ophthalmology

5,556

–0.84

–0.46

Optometry

1,152

–0.78

–0.45

45

–0.78

–0.44

3,671

–0.84

–0.38

27

0.75

0.31

Otolaryngology

1,174

–0.68

–0.38

Pathology

1,078

–1.48

–0.68

Pediatrics

59

–0.78

–0.33

Physical medicine

1,008

–0.90

–0.38

Physical/occupational therapy

2,847

–0.16

–0.08

Physician assistant

1,568

–0.73

–0.30

375

–0.85

–0.39

2,000

–0.54

–0.29

109

–1.07

–0.86

Psychiatry

1,355

10.34

3.32

Pulmonary disease

1,806

–0.98

–0.37

Radiation oncology

1,796

–0.43

–0.31

57

–0.38

–0.37

4,479

–0.60

–0.27

Rheumatology

539

–0.83

–0.44

Thoracic surgery

343

–0.73

–0.22

1,837

–0.69

–0.34

983

–0.57

–0.32

Oral/maxillofacial surgery
Orthopedic surgery
Other

Plastic surgery
Podiatry
Portable X-ray supplier

Radiation therapy center
Radiology

Urology
Vascular surgery
SOURCE: Authors’ analysis.
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Chapter Summary
In this chapter, we examined several potential changes to the allocation of indirect PE.
Using MGMA data, we found that many components of indirect PE have, at the practicespecialty level, low (or even negative) correlations with direct PE and physician work RVUs.
This suggests that some components of indirect PE may be allocated more fairly by a process
other than the current PE algorithm. For example, the practice-level variation in information
technology operating costs is poorly explained by direct costs and work. If these costs scale more
directly with the number of physicians in a practice, then allocating these indirect costs
differently may improve PE allocation. On the other hand, some types of costs may move from
one subcategory of indirect PE to another, depending on the practice’s structure and accounting
practices, and therefore may not be a good candidate for separating out from the current
allocation method.
Billing costs are another component of indirect PE that may depend on factors such as the
number of patient visits, rather than the complexity of the clinical work that is performed.
Because billing costs are not measured directly in the MGMA data, our analysis of them was
limited. Surveying billing costs may be challenging because the cost categories that primarily
reflect billing costs vary substantially across practices, especially between physician- and
hospital-owned practices. If data are collected in the future to support PE allocation, we
recommend that the pilot survey collect information on which components of indirect PE are
both easily collected and are not typically substituted with another component.
Moving certain indirect costs outside of the indirect pool is a response to the notion that
some practice expenses do not scale linearly with direct costs and physician work; so, for some
components of indirect PE, a service with high direct cost and high work RVU may be allocated
relatively more PE than the resources that are required to furnish the service. However, there are
concerns that the opposite may occur at the other end of the spectrum: Services with extremely
low levels of direct expenses may be allocated relatively less PE than is required to furnish their
services due the current form of the algorithm. We focused on cognitive services (primarily
counseling services), which are allocated low levels of indirect PE due to very low levels of
direct PE. Arguably, the indirect PE required to furnish these services is similar to those of E&M
visits. We found that increasing cognitive services’ indirect PE so that the ratio of indirect PE to
work RVUs is increased halfway to that of the most common E&M service (HCPCS 99213)
would result in a substantial increase in payments to the cognitive services specialists, while
other specialists would see only a modest decrease in compensation. We recommend increasing
indirect PE payments for cognitive services so that they are at least closer to E&M levels.
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5. Changes to Specialty Adjustments

Although all specialties are paid the same amount for a particular service, the current
PE algorithm uses specialty-specific inputs in the valuation process. As the algorithm currently
stands, indirect and direct PE/HR inputs have substantial effect on specialty-level payments.
There are concerns that specialty differences in PE/HR reflect market conditions rather than
resources that are required to furnish a particular service. For example, practices in higher paid
specialties may tend to rent offices in more desirable neighborhoods and thereby incur higher
levels of indirect costs. However, simply removing the specialty-specific inputs from the current
algorithm would have a massive effect on the MPFS and would likely distort payments for
specialties that have more expensive PE structures that are required to provide their services. We
considered whether it is necessary to maintain the dozens of distinct specialties that are given
separate specialty-level inputs in the current system or whether the number of distinct input
categories could be reduced. Having fewer distinct specialty-specific input categories could
substantially reduce survey burden if a new data collection effort were undertaken to replace the
PPIS data.
In this chapter we present analyses in which we manipulated the PPIS specialty-level inputs
in several ways to understand both their influence on the current PE RVUs and ways in which
the system could be streamlined moving forward.

Specialty-Specific Inputs for the Current PE Algorithm
Specialty-level effects enter the algorithm at two steps (see Appendix A): step 17 (removing
the service-level indirect practice cost indices from the algorithm) and step 8 (removing the
specialty-specific direct percentage from the service-level allocators). If the specialty-level
inputs were removed altogether, the specialty-specific effects would be quite large (Table 5.1),
ranging as high as nearly one-third of allowed charges. Of the two steps in the algorithm where
specialty-level adjustments are made, the larger effect comes from the adjustment in step 17,
with step 8 producing a somewhat smaller change. Table 5.1 shows the simulated result of
removing both specialty-specific adjustments from the algorithm.
Arguably, some of the specialty-level differences in PE reflect historical differences in
payment rates, rather than differences in the resources required to provide services. For example,
in the MGMA data, Dermatology’s median building and occupancy costs are approximately
twice as high as Family Medicine’s on a per full-time equivalent provider basis. It is not clear to
what extent these differences reflect market forces (e.g., Dermatology practices may tend to
occupy nicer offices or may be more concentrated in more affluent areas, on average, than
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Family Medicine practices) versus medical considerations (e.g., many Dermatology practices
may require sterile rooms for procedures).
It may be possible to design a PE allocation system that does a good job of reflecting
resources required to provide services covered in the MPFS, but without including any specialtylevel inputs, by focusing to a greater extent on the characteristics of the services themselves. For
example, if a particular specialty’s indirect PE is higher than average due to the space costs
associated with housing a large piece of durable medical equipment, such costs could be tied
directly to the utilization of the equipment, rather than being accounted for, indirectly, at the
specialty level. Overall, we anticipate that such a system would be difficult to implement but
could directly resolve potential inequities that currently may exist between some specialties.
Table 5.1. Impact of Removing Specialty-Specific Inputs from the Current Algorithm

Specialty
Allergy/immunology

Total Allowed
Charges
($ Million)

Change to PE
RVU Changes
(% Difference)

Total Change
(% Difference
in Allowed
Charges)

216

–14

–10

1,992

83

19

60

–23

–12

355

29

9

6,465

5

3

Chiropractor

812

3

1

Clinical psychologist

704

172

26

Clinical social worker

522

213

28

Colon and rectal surgery

159

–3

–1

Critical care

287

29

9

3,173

–27

–16

713

–5

–5

3,052

90

20

457

–4

–2

Family medicine

6,114

–3

–1

Gastroenterology

1,883

0

0

General practice

507

–3

–1

General surgery

2,254

3

2

Geriatrics

227

8

4

Hand surgery

160

–22

–11

1,810

–6

–3

Anesthesiology
Audiologist
Cardiac surgery
Cardiology

Dermatology
Diagnostic testing facility
Emergency medicine
Endocrinology

Hematology/oncology
Independent laboratory

714

2

0

Infectious disease

655

15

5

11,129

5

3

677

–13

–7

Internal medicine
Interventional pain management
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Table 5.1. Impact of Removing Specialty-Specific Inputs from the
Current Algorithm—Continued

Specialty
Interventional radiology

Total Allowed
Charges
($ Million)

Change to PE
RVU Changes
(% Difference)

Total Change
(% Difference
in Allowed
Charges)

272

–5

–3

84

2

1

Nephrology

2,179

9

4

Neurology

1,512

–10

–4

739

–9

–1

49

7

4

Nurse anesthetist/anesthesiologist
assistant

1,185

163

25

Nurse practitioner

2,224

4

2

696

–4

–2

Ophthalmology

5,676

–26

–16

Optometry

1,161

–22

–14

45

–20

–11

3,670

–16

–7

28

–14

–7

Otolaryngology

1,173

–18

–9

Pathology

1,077

6

1

Pediatrics

59

2

1

Physical medicine

1,008

–4

–2

Physical/occupational therapy

2,836

1

1

Physician assistant

1,565

–1

0

376

–19

–9

2,002

–9

–5

112

–14

–12

Psychiatry

1,352

24

8

Pulmonary disease

1,795

11

5

Radiation oncology

1,791

3

2

57

0

0

4,519

2

1

Rheumatology

540

–10

–5

Thoracic surgery

343

26

8

1,836

–3

–1

979

–1

0

88,036

0

0

Multispecialty clinic/occupational
therapy

Neurosurgery
Nuclear medicine

Obstetrics/gynecology

Oral/maxillofacial surgery
Orthopedic surgery
Other

Plastic surgery
Podiatry
Portable X-ray supplier

Radiation therapy center
Radiology

Urology
Vascular surgery
Total

SOURCE: Authors’ analysis of CMS PE valuation input data.
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Reducing the Number of Distinct Specialty-Specific Inputs
Even if inputs that vary by specialty are required to accurately compensate practices for PE,
that does not necessarily mean that each specialty needs to have a PE input that is estimated
separately from the inputs for all other specialties. Indeed, there are differences between the
surveyed specialties in the PPIS and the specialties recognized by CMS appearing in Table 5.1.
The relatively large number of specialties that are treated as distinct in the PE algorithm presents
a significant source of complexity, especially if one considers updating the PPIS survey inputs
that are now a decade old. If resources to perform surveys were unlimited, independent estimates
for each specialty or even subspecialty would be preferred. However, for a fixed survey budget
(or a fixed, aggregate level of survey burden), precisely estimating a single set of survey inputs
for a group of specialties may do a better job of capturing resource use than estimating separate
inputs for each specialty on the basis of small sample sizes.
In Chapter 2, we discussed five specialty bins that were used to facilitate comparison of
PPIS and MGMA values, since the specialty definitions are not entirely consistent across the two
data sources. In principle, this type of specialty grouping could be used to create a smaller
number of inputs for the PE algorithm. The five specialty bins were chosen only on the basis of
clinical similarities, without regard to the observed values of inputs that are currently used in the
PE algorithm; collapsing the specialty inputs to those categories results in changes that are not
much smaller than those resulting from removing the specialty inputs altogether.
We present an example of a statistical clustering algorithm called K-means that we used to
segment the specialties into a modest number of categories so that, within each category, the
specialty-level PE algorithm inputs are relatively homogenous (Hastie, Tibshirani, and Friedman,
2001). We focused on the specialty-level survey inputs that affect the PE algorithm, which are
specialty-level PE/HR measures under the current system. We also performed the analogous
analysis using MGMA data. For MGMA, we were not able to estimate PE/HR. Rather, we
estimated PE per work RVU (PE/wRVU).
To use the MGMA clustering in the current algorithm we developed a crosswalk to map
MGMA specialties to PPIS specialties. PPIS specialties that do not have associated MGMA
observations were given imputed values. To impute a specialty’s value, we calculated the ratio of
the PPIS value for that specialty to the Family Medicine PPIS value and multiplied it by the
MGMA Family Medicine value. In other words, we preserved the specialty-to-Family Medicine
ratio in the PPIS data when using MGMA PE/wRVU. Additionally, specialties that were missing
data in MGMA received an “ALL MGMA_PPIS” designation to signify an average of all
PE/wRVU values.
In the MGMA analysis, the clustering algorithm attempts to define clusters so that, within
each cluster, the indirect and direct PE/wRVU values are as similar as possible. Because there is
more variation in the indirect PE measure than direct, we re-scaled the indirect PE measures so
that they have the same overall variance as the direct costs, making direct and indirect costs
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equally influential in the clustering algorithm. If the clustering is performed on the un-scaled
data, the clusters are almost entirely driven by variation in indirect PE since they have more
variation. Moreover, to achieve a minimum level of clinical coherence within groups, we
clustered the values of surgical and nonsurgical specialties separately. In addition to providing
the empirical data to be clustered, K-means requires the user to specify the number of clusters
that the algorithm should produce. On the basis of preliminary, exploratory fits of the data, we
found that the within-cluster variance is not reduced much when more than five clusters are used
for the nonsurgical specialties, or when more than four are used for the surgical specialties.
Hence, in analyses summarized in Table 5.2, we segmented the specialties into nine groups in
total (four surgical and five nonsurgical).
Table 5.2. Example of K-Means Clustering of Specialties

PPIS Specialty

CMS Specialty

Specialty
Cluster

Total PE per
Work RVU

Indirect PE
per Work
RVU

Allergy/immunology

Allergy/immunology

1

18.81

14.16

Emergency medicine

Emergency medicine

1

18.81

14.16

Geriatric medicine

Geriatrics

1

18.81

14.16

Interventional radiology

Interventional radiology

1

18.81

14.16

Osteopathic manipulative therapy

Multispecialty clinic/other
physician

1

18.81

14.16

Psychiatry

Psychiatry

1

18.81

14.16

Geriatric psychiatry

Psychiatry

1

18.81

14.16

Neuropsychiatry

Psychiatry

1

18.81

14.16

Speech language pathology

Physical/occupational therapy

1

18.81

14.16

Physical therapists

Physical/occupational therapy

1

18.81

14.16

Occupational therapists

Physical/occupational therapy

1

18.81

14.16

Podiatry

Podiatry

1

18.81

14.16

Audiologist (billing independently)

Audiologist

1

18.81

14.16

Chiropractic

Chiropractor

1

18.81

14.16

Psychologist (billing
independently)

Clinical psychologist

1

18.81

14.16

Addiction medicine

Other

1

18.81

14.16

Mammography screening center

Diagnostic testing facility

2

256.41

113.65

Independent diagnostic testing
facility

Diagnostic testing facility

2

256.41

113.65

Portable X-ray supplier

Portable X-ray supplier

2

256.41

113.65

Anesthesiology

Anesthesiology

3

95.62

92.92

Pain mgmt

Interventional pain mgmt

3

95.62

92.92

Diagnostic radiology

Radiology

3

95.62

92.92

Anesthesiologist assistants

Nurse anesthetist/
anesthesiologist assistant

3

95.62

92.92
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Table 5.2. Example of K-Means Clustering of Specialties—Continued

PPIS Specialty

CMS Specialty

Specialty
Cluster

Total PE per
Work RVU

Indirect PE
per Work
RVU

Certified registered nurse
anesthetist

Nurse anesthetist/
anesthesiologist assistant

3

95.62

92.92

Cardiology

Cardiology

4

36.49

21.78

Cardiac electrophysiology

Cardiology

4

36.49

21.78

Critical care (intensivists)

Critical care

4

36.49

21.78

Endocrinology

Endocrinology

4

36.49

21.78

Family medicine

Family medicine

4

36.49

21.78

Sports medicine

Family medicine

4

36.49

21.78

Gastroenterology

Gastroenterology

4

36.49

21.78

General practice

General practice

4

36.49

21.78

Hematology

Hematology/oncology

4

36.49

21.78

Hematology/oncology

Hematology/oncology

4

36.49

21.78

Medical oncology

Hematology/oncology

4

36.49

21.78

Infectious disease

Infectious disease

4

36.49

21.78

Internal medicine

Internal medicine

4

36.49

21.78

Preventive medicine

Internal medicine

4

36.49

21.78

Intensive cardiac rehab

Other

4

36.49

21.78

Interventional pain mgmt

Interventional pain mgmt

4

36.49

21.78

Nephrology

Nephrology

4

36.49

21.78

Neurology

Neurology

4

36.49

21.78

Nuclear medicine

Nuclear medicine

4

36.49

21.78

Obstetrics/gynecology

Obstetrics/gynecology

4

36.49

21.78

Certified nurse midwife

Obstetrics/gynecology

4

36.49

21.78

Pathology

Pathology

4

36.49

21.78

Pediatric medicine

Pediatrics

4

36.49

21.78

Physical medicine and rehab

Physical medicine

4

36.49

21.78

Pulmonary disease

Pulmonary disease

4

36.49

21.78

Radiation oncology

Radiation oncology

4

36.49

21.78

Radiation therapy centers

Radiation therapy centers

4

36.49

21.78

Rheumatology

Rheumatology

4

36.49

21.78

Clinical laboratory

Independent laboratory

4

36.49

21.78

Sleep medicine

General practice

4

36.49

21.78

Slide prep facilities

Independent laboratory

4

36.49

21.78

Optometry

Optometry

4

36.49

21.78

Clinical psychologist

Clinical psychologist

5

5.31

4.49

Licensed clinical social worker

Clinical social worker

5

5.31

4.49

Neurosurgery

Neurosurgery

6

56.46

33.12
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Table 5.2. Example of K-Means Clustering of Specialties—Continued

PPIS Specialty

CMS Specialty

Specialty
Cluster

Total PE per
Work RVU

Indirect PE
per Work
RVU

Gynecologist/oncologist

Obstetrics/gynecology

6

56.46

33.12

Ophthalmology

Ophthalmology

6

56.46

33.12

Otolaryngology

Otolaryngology

6

56.46

33.12

Colorectal surgery

Colon and rectal surgery

6

56.46

33.12

Dermatology

Dermatology

6

56.46

33.12

Peripheral vascular disease

Vascular surgery

6

56.46

33.12

Vascular surgery

Vascular surgery

6

56.46

33.12

Maxillofacial surgery

Oral/maxillofacial surgery

6

56.46

33.12

Cardiac surgery

Cardiac surgery

7

29.58

20.56

General surgery

General surgery

7

29.58

20.56

Orthopedic surgery

Orthopedic surgery

7

29.58

20.56

Plastic and reconstructive surgery

Plastic surgery

7

29.58

20.56

Thoracic surgery

Thoracic surgery

7

29.58

20.56

Urology

Urology

7

29.58

20.56

Surgical oncology

General surgery

8

0.98

0.61

Hand surgery

Hand surgery

9

61.19

38.17

Oral surgery (dentists)

Oral/maxillofacial surgery

9

61.19

38.17

Hospice and palliative care

Multispecialty clinic/other phys

ALL

55.23

32.13

Multispecialty clinic/group practice

Multispecialty clinic/other phys

ALL

55.23

32.13

Unknown physician specialty

Multispecialty clinic/other phys

ALL

55.23

32.13

Registered dietician

Other

ALL

55.23

32.13

SOURCE: Authors’ analysis of MGMA survey data.
NOTE: Cluster labels 1–5 are nonsurgical; 6–9 are surgical.

Table 5.3 presents the specialty-level impacts for total payment. We see that most of the
changes are in the low single digits, indicating that the number of distinct specialty-specific
inputs can be lowered substantially without causing large changes to overall payments. Our
analysis used MGMA data, but the magnitude of the changes is similar if the clustering is
applied to the currently used PPIS data. There are several specialties that see larger impacts,
however. In particular, practitioners with the “Radiation Therapy Center” and “Diagnostic
Testing Facility” specialties see large gains. These specialties have high PE/wRVU (and PE/HR)
measures, amplifying the changes to the algorithm. On the other end of the spectrum, the very
low direct costs for cognitive services, such as those provided by Clinical Psychologists, may
decrease the changes to the algorithm because they have an anomalously low direct-to-total
PE ratio. Implementation of this type of clustering for rate-setting purposes could minimize
distortion of PE payments by manually preserving the values of specialties with outlying PE/HR
or PE/wRVU values.
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Table 5.3. Specialty-Level Impacts of K-Means Clustering
Applied to PE Algorithm Inputs
Impact of Specialty
Clustering on Total MPFS
Payments (% change)

Specialty
Allergy/immunology

3

Anesthesiology

0

Audiologist

–1

Cardiac surgery

–1

Cardiology

1

Chiropractor

–1

Clinical psychologist

–2

Clinical social worker

–1

Colon and rectal surgery

–2

Critical care

1

Dermatology

–2

Diagnostic testing facility

14

Emergency medicine

1

Endocrinology

–1

Family medicine

0

Gastroenterology

–1

General practice

–1

General surgery

–1

Geriatrics

1

Hand surgery

–3

Hematology/oncology

3

Independent laboratory

5

Infectious disease

1

Internal medicine

1

Interventional pain management

1

Interventional radiology

–1

Multispecialty clinic/occupational therapy

–1

Nephrology

–1

Neurology

–4

Neurosurgery

0

Nuclear medicine

2

Nurse anesthetist/anesthesiologist assistant

0

Nurse practitioner

0

Obstetrics/gynecology

–1

Ophthalmology

–2

Optometry

–2
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Table 5.3. Specialty-Level Impacts of K-Means Clustering
Applied to PE Algorithm Inputs—Continued
Impact of Specialty
Clustering on Total MPFS
Payments (% change)

Specialty
Oral/maxillofacial surgery

0

Orthopedic surgery

–2

Other

–2

Otolaryngology

–2

Pathology

1

Pediatrics

–1

Physical medicine

–1

Physical/occupational therapy

2

Physician assistant

–1

Plastic surgery

0

Podiatry

–1

Portable X-ray supplier

–1

Psychiatry

0

Pulmonary disease

0

Radiation oncology

4

Radiation therapy center

10

Radiology

5

Rheumatology

–1

Thoracic surgery

–1

Urology

0

Vascular surgery

–1

SOURCE: Authors’ analysis of MGMA survey data and modification of
PE allocation algorithm.

Although the surgical and nonsurgical specialties were clustered separately, two specialties
that are similar in terms of the services they provide may end up in different clusters if their
estimated PE inputs are dissimilar. Using clustering results from the K-means algorithm as a
starting point and then adjusting the clusters to be more clinically coherent is a possible solution.
If such a reduction is pursued, we recommend starting with an updated survey that provides good
coverage of the specialties in order to perform an initial clustering, as the cluster assignment
itself is influential in the PE allocation system in this context. Then, a smaller panel of practices
could be followed over time to update the PE inputs as well as monitor systematic changes
within specialties that could indicate reassignment to a different cluster is needed. Supplemental
data collection could be performed to confirm or reject the transfer of a specialty to a different
cluster so that such changes are not made on the basis of a small specialty-level sample size.
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Chapter Summary
Overall, the use of statistical clustering (perhaps in conjunction with manual harmonization
to ensure that clinically similar specialties are placed in the same cluster) could facilitate a shift
away from specialty-specific inputs to inputs that relate to homogenous groups of specialties
without a large change in valuation relative to the status quo. Such changes would make it more
feasible to regularly update practice expense inputs with a survey effort that is substantially
smaller than what would be necessary if the current specialty-level inputs are retained. Arguably,
this approach would also reduce false precision by assigning the same specialty-level inputs to
groups of similar specialties rather than attempting to produce specialty-specific values that may
reflect substantial statistical noise due to small sample sizes.
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6. Valuing Indirect PE for Services Provided in Facility Settings

For each service, the amount of PE that is paid depends on whether the service was provided
in a facility or non-facility setting. For services provided in a facility, a fee is paid directly to the
facility that covers most of the cost categories included in the indirect cost component of PE for
non-facility settings. An indirect PE payment is still made for services performed in a facility
setting, under the assumption that the physician is also maintaining an office that may not be
generating revenue when the physician is working in a facility. In this chapter, we seek to
understand the indirect costs that are incurred when services are performed in a facility setting,
and whether current PE payments from CMS appropriately reflect these costs. This chapter
includes an analysis of Medicare claims to understand the extent to which physicians work
entirely in facility settings, in which case a large fraction of the indirect PE is being paid to
offset a cost that does not exist (i.e., the expense of maintaining a physician office). This
motivates (1) analyses that assess the extent to which this problem is likely to exist and
(2) potential approaches to remove some of these payments so as to avoid or lessen paying
facility-based physicians for maintaining offices that do not exist. We also summarize
interviews with a number of facility-based physicians who describe their financial
arrangements with facilities.

Background
The PE portion of the MPFS has both direct and indirect components. When professional
services are furnished in a facility setting, only the indirect costs are covered under the MPFS on
the assumption that the hospital or other facility is being paid for any direct costs through its
facility fee. Because indirect expenses are allocated based on the sum of the value of physician
work and direct costs (and there are generally no direct costs for services furnished in a facility
setting1), less indirect PE is allocated when a service is provided in a facility setting than a nonfacility setting but the amount of indirect allocated based on physician work remains the same.
The underlying assumption for allocating indirect costs is that, when the physician is providing
services in the facility setting, the practice continues to incur costs for maintaining an office and
other administrative expenses and that the physician payment for facility-based services should
cover a share of those costs. Some have questioned whether this assumption is appropriate for
1

The exceptions are direct costs that do not involve physician face-to-face time in the pre-service and intra-service
periods associated with care management by clinical staff and post-operative visits covered under the global period
policy.
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a hospital-based physician who is providing services only to the hospital’s patients, for which the
hospital is receiving a facility fee for the services.2
In the past, most hospital-based physicians have been specialists in radiology, anesthesiology,
pathology, and emergency medicine.3 More recently, there has been growth in other specialties,
particularly hospital medicine specialties, such as hospitalists and critical care specialists
(intensivists). One recent article estimates there are more than 50,000 hospitalists who are
employed by about 75 percent of hospitals (Wachter and Goldman, 2016).4 The number of
physicians practicing as hospitalists is exceeded only by the number of physicians practicing in
general internal medicine and in family medicine.
Hospital-based physicians may be employed or have a contractual arrangement with the
hospital, or they may be part of a hospital-owned or physician-owned practice. Hospital-based
physicians typically provide both services that benefit the patient population as a whole (e.g.,
serving on quality improvement committees, supervising ancillary departments) and professional
services to individual patients. Medicare pays for hospital-based physician services that benefit
the patient population as a whole through its facility fees for inpatient and outpatient hospital
services and for the professional services through the MPFS.

2

If no facility fee is payable, the services are payable as non-facility setting services. In these cases, the practice
(whether physician owned or hospital owned) is assumed to be incurring all PE expenses associated with the
professional services. The Medicare cost reports provide for a non-reimbursable cost center to accumulate any
hospital costs related to a physician’s private practice (non-hospital patients). Such costs include space and
equipment costs, administrative services, medical records, housekeeping, etc.
3

There is no commonly accepted definition of hospital-based physician. In the HIT Meaningful Use rule, CMS
defined a hospital-based physician as a physician who furnishes at least 90 percent of his or her service volume in an
inpatient (place of service [POS] 21) or emergency department (POS 23) setting. The purpose of the definition was
to identify physicians who were excluded from the EHR incentive program. CMS considered including hospital
outpatient services in the hospital-based physician definition, but decided against doing so given the variety of
arrangements for these services. However, CMS added a hospitalist exception that includes outpatient claims
(POS 22) that have Current Procedural Terminology (CPT) observation codes. Status is determined at the individual
rather than group level. CMS uses MPFS data from the federal fiscal year immediately preceding the calendar year
for which the EHR incentive payment is made (that is, the “payment year”) to determine what percentage of covered
professional services occurred in the excluded settings. The percentage determination is made based on total number
of Medicare-allowed services for which the physician was paid, with each unit of a CPT billing code counting as a
single service.
4

Identifying hospitalists in the Medicare claims data has been problematic. Physicians self-designate their Medicare
specialty when they enroll in the Medicare program. CMS only recently established a specialty code for hospitalist
(C6, effective April 1, 2017). The National Plan and Provider Enumeration System (NPPES) specialty taxonomy
does not have a specific code for hospitalist but rather assigns the generalist code 208M00000X. Individuals
registering are likely to report a specialty that is based on their training. The 2012 State of Hospital Medicine Survey
(conducted jointly by the MGMA and the Society of Hospital Medicine) found that 90 percent of hospitalists
specialize in general internal medicine with pediatrics and family medicine accounting for the other specialties.
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Two common billing arrangements are used for a hospital-based physician’s professional
services that are furnished in conjunction with a hospital facility service:
•

•

The hospital bills for the professional services and compensates the physician for the
services either under an employment or contractual arrangement. The portion of the
physician’s compensation and continuing education costs (as well as malpractice
insurance) that are attributable to professional services are excluded from the hospital’s
allowable costs. All other expenses, including space costs and administrative costs, are
covered by the facility fee payments.
The physician practice bills for the professional services. The financial arrangement
between the hospital and physician practice determines whether the practice retains all
revenues or pays a portion of the revenues to the hospital in return for services that the
hospital provides to the practice.

Under anti-kickback rules, any financial arrangements between the hospital and the
physician practice should be based on the fair market value of the services. Under either
arrangement, hospital subsidies may be included when patient care revenues for professional
services are insufficient to cover compensation and related costs. For example, the 2016 Society
of Hospital Medicine Survey found that the average subsidy per hospitalist is $139,000 (which
might be intended to cover not only shortfalls for professional services but also some provider
services, such as quality improvement programs or teaching) (Beresford, 2016).

Medicare Services Provided by Facility-Based Physicians
For each physician identified by National Provider Identifier (NPI), we used the Medicare
claims data to measure the percentage of services that were provided in facility versus nonfacility settings. We categorized each NPI with at least 100 services into two non-mutually
exclusive categories where all or most of the observed services are performed in a facility
setting: NPIs with 100 percent of services performed in facility settings services and NPIs with at
least 90 percent of services performed in facility settings. The other categories were strictly
between 10 and 90 percent of services furnished in facility settings and not more than 10 percent
of services. We then calculated the percentage of facility-setting services attributable to the NPIs
assigned to each category. Table 6.1 lists the nine specialties with 50 percent or more of their
service volume attributable to NPIs with at least 90 percent of services provided in facility
settings. In addition to Anesthesia providers, these specialties were Emergency Medicine,
Diagnostic and Interventional Radiology, Infectious Disease, and Hospice and Palliative Care.
For some, there is a substantial difference between the percentage of services attributable to NPIs
providing services exclusively in facility settings and those NPIs providing at least 90 percent of
their services in facility settings. For example, 12 percent of services billed by Infectious Disease
specialists are attributable to NPIs who provide 100 percent of their services in facility settings,
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Table 6.1. Percentage of Total Services Billed by NPIs Categorized by Their Percentage of
Services Provided in Facility Settings
NPIs with
100 Percent of
Services
Performed in
Facility
Settings
(%)

NPIs with
90 Percent or
More of Services
Performed in
Facility Settings
(%)

NPIs with >10
and <90 Percent
of Services
Performed in
Facility Settings
(%)

NPIs with
<10 Percent
Facility Services
(%)

Anesthesiology

63.5

69.9

15.2

14.9

Hospice and palliative care

49.5

74.4

18.4

7.2

Diagnostic radiology

22.6

61.6

27.3

11.1

Anesthesia assistant

98.5

99.9

0.1

0.0

Certified registered nurse
anesthetist

90.6

96.1

2.5

1.4

Infectious disease

12.6

55.1

42.4

2.5

Critical care intensivists

39.7

55.8

42.4

1.8

Emergency medicine

77.8

83.6

5.6

10.8

Interventional radiology

23.7

61.0

25.9

13.1

Specialty

SOURCE: Authors’ analysis of Medicare claims.

but 55 percent of services billed by the specialty are attributable to NPIs who bill at least
90 percent of their service volume in facility settings.
The claims data used in these analyses predate the establishment of a specialty code for
hospitalists. We assume that most hospitalists in our data reported a general internal medicine
specialty. Within the internal medicine specialty, NPIs with 100 percent of services provided in
facility settings accounted for 18 percent of services billed by internal medicine specialists and
those with 90 percent or more of services provided in facility settings accounted for 26 percent of
the service volume for the specialty (data not shown).
We also used the claims data to examine the services that are provided by physicians who
practice predominately in facility settings. We excluded from this analysis anesthesia services
because a separate fee schedule applies to these services. Across the remaining services provided
in facility settings, there were 438 HCPCS codes that were furnished more than 50 percent of the
time by physicians practicing exclusively in a facility setting. The top 20 codes by volume are
shown in Table 6.2. Not unexpectedly, most services are E&M codes associated with emergency,
observation, or critical care. In addition, there are several radiation therapy codes and imaging
guidance codes, as well as one pathology code.
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Table 6.2. Top 20 Facility-Setting Services Furnished More Than 50 Percent of the
Time by Physicians Practicing Exclusively in Facility Settings

HCPCS
Code

Code Description

FacilitySetting
Volume

Percent
Furnished
in Facility
Settings

Percent
Performed by
Physicians
Practicing
Exclusively in
Facility
Settings

Percent
Performed by
Physicians
Furnishing at
Least 90 Percent
of Services in
Facility Settings

99285

Emergency dept visit

11,180,038

100.0

90.7

96.4

99284

Emergency dept visit

5,558,125

100.0

87.3

94.2

99291

Critical care first hour

5,177,310

99.9

54.3

67.0

99239

Hospital discharge day

4,305,054

100.0

59.3

77.3

99283

Emergency dept visit

3,180,345

100.0

84.9

92.3

99217

Observation care discharge

1,274,830

100.0

58.7

74.0

99220

Initial observation care

1,222,365

100.0

62.9

77.2

G6002

Stereoscopic X-ray guidance

666,114

48.7

51.8

82.9

99219

Initial observation care

585,800

100.0

50.2

64.1

77427

Radiation Tx management x5

566,337

57.0

52.1

83.4

77334

Radiation treatment aid(s)

554,749

64.6

50.6

82.4

76942

Echo guide for biopsy

551,504

48.1

65.7

85.0

36620

Insertion catheter artery

523,498

100.0

88.9

95.2

99225

Subsequent observation care

508,883

99.9

56.7

71.1

93042

Rhythm ECG report

498,252

99.0

55.9

67.9

99292

Critical care addl 30 min

459,812

99.2

65.7

75.9

36556

Insert non-tunnel CVC

455,476

99.7

64.4

78.8

99282

Emergency dept visit

351,259

100.0

79.4

88.7

84165

Protein electrophoresis
serum

342,872

33.7

62.5

84.6

31500

Insert emergency airway

268,670

99.9

78.4

86.0

SOURCE: Authors’ analysis of Medicare claims.

Table 6.3 lists the top 20 procedure codes in terms of total allowed charges billed by
physicians furnishing services exclusively in facility settings. Most but not all of these services
are furnished more than 50 percent of the time by physicians who are practicing exclusively
in facility settings. Physicians practicing exclusively in the facility setting furnish less than
50 percent of nonemergency inpatient and outpatient E&M visits, but the total allowed charges
for the services are substantial. Except for several inpatient visit codes, at least 50 percent of
the services are billed by physicians who furnish at least 90 percent of their services in facility
settings. The visit codes include only services that are not covered by the global period for
surgical procedures. For example, the hospital discharge visit (CPT 99238 and CPT 99239)
would not include discharge visits furnished by the surgeon. Visits furnished to nursing home
patients as well as hospital patients are among the top 20 codes.
63

Table 6.3. Top 20 Procedures by Total Allowed Charges Billed by Physicians Exclusively
Furnishing Facility Services

HCPCS
Code

Code Description

Percent
of
Services
Furnished
in Facility
Settings

Percent of
Facility
Services
Performed by
Physicians
Practicing
Exclusively in
Facility
Settings

Total Allowed
Charges by
Physicians
Practicing
Exclusively in
Facility
Settings
($ Million)

Percent of
Facility Services
Performed by
Physicians
Furnishing at
Least 90 percent
of Services in
Facility Setting

99285

Emergency department
visit

100.0

90.7

1,451

96.4

99232

Subsequent hospital care

100.0

28.2

1,253

47.7

99233

Subsequent hospital care

100.0

35.2

941

53.4

99223

Initial hospital care

100.0

30.9

804

47.1

99291

Critical care first hour

99.9

54.3

631

67.0

99214

Office/outpatient visit
established

11.3

32.1

485

82.1

99284

Emergency department
visit

100.0

87.3

468

94.2

99213

Office/outpatient visit
established

10.1

33.3

281

79.2

99239

Hospital discharge day

100.0

59.3

279

77.3

99222

Initial hospital care

100.0

20.7

271

37.0

88305

Tissue exam by
pathologist

34.7

48.8

143

74.7

99309

Nursing facility care
subsequent

61.2

16.4

139

41.7

99220

Initial observation care

100.0

62.9

135

77.2

99283

Emergency department
visit

100.0

84.9

134

92.3

99308

Nursing facility care
subsequent

59.5

15.8

128

41.6

74177

Computed tomography
abdomen and pelvis with
contrast

84.9

28.1

118

77.1

99215

Office/outpatient visit
established

18.2

41.3

117

81.7

99231

Subsequent hospital care

100.0

25.3

113

45.4

70450

Computed tomography
head/brain without dye

96.2

27.9

110

74.8

99238

Hospital discharge day

100.0

37.5

104

55.5

G0202

Screening mammography
digital

62.4

32.2

97.9

80.3

SOURCE: Authors’ analysis of Medicare claims.

64

The specialties of the physicians furnishing services exclusively in facility settings for
selected high-volume procedures are shown in Table 6.4. Each specialty accounts for at least
5 percent of services furnished in facility settings. Procedures involving guidance or catheter
insertions, such as CPT 36556, are most often furnished by anesthesiologists, but other
specialties also furnish these services. The E&M codes are also furnished by a mix of specialties.
For example, among the physicians furnishing initial observation care (CPT 99220), 72 percent
of services were provided by specialists in Internal Medicine, with specialists in Emergency
Medicine and Family Medicine each accounting for another 9 percent of the services.
Table 6.4. Selected High-Volume Services Performed by Physicians
Providing Services Exclusively in Facility Settings, by
Specialty and Percentage of Facility Services
HCPCS
Code

Code Description

Specialty

Percent
Facility Services

36556

Insert non-tunnel CVC

Anesthesiology

41.7

36556

Insert non-tunnel CVC

Emergency medicine

24.9

36556

Insert non-tunnel CVC

Critical care

7.1

36556

Insert non-tunnel CVC

Internal medicine

5.6

36620

Insertion catheter artery

Anesthesiology

36620

Insertion catheter artery

Certified registered
nurse anesthetist

76942

Echo guide for biopsy

Anesthesiology

77.0

76942

Echo guide for biopsy

Diagnostic radiology

11.0

76942

Echo guide for biopsy

Certified registered
nurse anesthetist

5.2

77427

Radiation Tx management x5

Radiation Oncology

97.5

84165

Protein electrophoresis serum

Pathology

98.4

93042

Rhythm ECG report

Emergency medicine

86.3

99220

Initial observation care

Internal medicine

72.1

99220

Initial observation care

Emergency medicine

8.8

99220

Initial observation care

Family medicine

8.9

99285

Emergency department visit

Emergency medicine

87.1

99291

Critical care first hour

Emergency medicine

45.1

99291

Critical care first hour

Internal medicine

16.5

99291

Critical care first hour

Critical care

13.5

99291

Critical care first hour

Pulmonary disease

7.2

G6002

Stereoscopic X-ray
guidance

Radiation Oncology

97.2

SOURCE: Authors’ analysis of Medicare claims.
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82.9
9.2

PE for Facility-Based Physicians
We performed an environmental scan of the literature and other sources to better understand
the PE incurred by facility-based physicians. The financial relationships between the facility and
the physician practice vary and depend on the contracts physicians have with the facility in
which they practice (MGMA, 2015). There was little in the published and unpublished literature
that discussed or described these relationships and contracts. To inform our understanding of
these arrangements, we performed a set of interviews with clinicians and practice managers who
were (1) part of a group of physicians who were at least partially facility-based and (2) had
insights into the financial relationship their group had with their facility. The interview protocol
asked who incurred the costs for staffing, general operating costs, and professional costs among
facility-based physicians and practices.
In total, we interviewed five individuals, including four physicians and one practice manager
from a mix of specialties, including a hospitalist, a dermatologist, a radiologist, and a cardiologist.
We chose to recruit physicians in specialties that are primarily facility-based (i.e., hospitalists)
and specialties that are rapidly moving to the facility setting (i.e., cardiology) (Goldsmith,
Kaufman and Burns, 2016). Although we conducted only a small number of interviews, our goal
was to gather some preliminary information focused on facility-based physicians and to help
guide the development of a framework for better understanding indirect PE incurred by practices
and facilities.
In the interviews, we asked about direct and indirect expenses incurred related to patient
care, and whether the practice or hospital incurred the costs in each of these categories. Direct
expenses discussed were:
•
•
•

Clinical support staff, including registered nurses, licenses practical nurses, medical
assistants, nurse’s aides, and technicians
Drug and supply costs, including drugs and medical and surgical supplies
Costs of medical equipment used to provide specific services

Indirect expenses discussed were:
•
•
•

Administrative staff, including business operations support staff and front-office support
staff
Building, space, and other operating costs, including building costs, space-related costs,
utilities, furniture and office equipment, information technology, and administrative and
office supplies
Professional costs, including continuing medical education (CME), training, conferences,
licensure, and certification

From the interviews, we found the arrangements between hospitals and practices can be
complicated and it is not always clear who incurs the costs of PE in the facility setting. For
example, there may be revenue sharing between the hospital and practice, or the practice may
pay fees to the hospital. Front-line clinicians, including those who practice in the facility setting
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exclusively and those who practice in both the facility and non-facility settings, may not always
know which entity incurs the practice expenses or how these expenses are covered.
Among those interviewed who worked in academic medical centers (with 100 percent of
their services provided in facility settings), we found most practice expenses are incurred by the
hospital employing the physician groups. Expenses absorbed by the facility include the cost of
administrative staff, clinical support staff, drug and supply costs, and equipment costs. In
general, physician groups or providers are responsible for professional costs such as CME,
conferences, and training. In one instance, the facility absorbed the costs for the administrative
staff, but the physician group paid a fee for use of the administrative staff.
Among those interviewed who provide both inpatient and outpatient services in facility
settings, the practice group was responsible for costs and staff associated with billing, but there
were efforts in place to centralize billing within the facility. In one case, we found that, although
there was no revenue sharing with the facility, the group incurred percentage-based fees for a
range of items, including an administrative fee based on patient billing, a fee for a new electronic
health record (EHR) platform, and a fee for being a part of the facility. For direct PE, the place of
service determined whether the practice group or facility incurred the cost. For example, if a
procedure is done in the outpatient clinic, the physician practice group incurs the costs for any
supplies or equipment used. In the hospital setting, the facility incurs the expenses related to
patient care performed in the hospital.

Indirect PE for Facility-Based Physicians
This section provides a framework for considering what PE expenses are related to the
professional services provided by facility-based physicians compared to other physicians who
are furnishing services both to hospital patients and to other patients. We focus on situations
where the professional service is billed as a facility-setting service and the hospital bills separately
for the related facility services. If a separate facility fee is not payable, the services are billed as
non-facility services.
Table 6.5 summarizes the most common financial arrangements for the provision of
physician services. In the hospital-employed arrangement or other contractual arrangements
between the hospital and the physician, the Medicare cost report requires that the remuneration
paid for professional services to individual patients be excluded from the hospital’s costs for
providing facility services and paid under the MPFS. The excluded costs are for salary, fringe
benefits, continuing education costs, and malpractice expenses attributable to the physician’s
time spent on professional services. The physician work and malpractice components of the
MPFS are intended to cover the salary, fringe benefits, and malpractice expenses. This leaves
only the excluded amounts for continuing education costs associated with professional services
as a cost to be covered by the PE component. Note that administrative costs associated with
professional services such as billing services are not excluded. Based on our analysis of the
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Table 6.5. Distribution of Physicians by Practice Ownership Structure in 2016
Percent of Practicing
Physicians

Ownership Structure

7.4

Direct hospital employee

25.4

At least some hospital ownership

16.1

Wholly owned by hospital
Jointly owned by physicians and hospital

6.2

Unknown whether wholly or jointly owned

3.1
55.8

Wholly owned by physicians
Wholly owned by not-for-profit foundation*

6.7

Other**

4.7

SOURCE: Kane, 2017. Kane analyzed the AMA 2016 Physician Practice Benchmark Survey.
* Some foundations may be hospital controlled.
** Other arrangements include managed care organizations.

Medicare cost reports, the continuing education costs represent about 1.5 percent of physician
compensation for professional services.5 In the case of hospital-owned practices, either the hospital
or the physician practice may bill for the professional services. When the hospital bills a facility
fee for related services, we assume that the cost structure for professional services provided by a
hospital-owned practice is similar to the employment arrangement because the practice costs and
revenues are subject to interorganizational fund transfers.
When physicians wholly own or jointly own a practice with the hospital, the amount of
indirect practice expense associated with the professional services to hospital patients will vary
based on the specifics of the financial arrangement, with the hospital regarding which party bears
the administrative costs of providing the services. These costs break down into four basic
categories: administrative staff for scheduling and appointments; billing and financial services;
information technology costs; and non–patient care costs related to space, equipment, and supply
costs.
In Table 6.6, we compare by practice ownership how the continuing education and
administrative costs are likely to be covered under Medicare through the facility fee or the
MPFS. For reference, we also include a physician-owned practice that is furnishing services
in both the hospital and office settings. This categorization would also apply to a hospitalowned practice that does not collect a facility fee for its outpatient services and to a
physician-owned practice that leases an entire ancillary department from the hospital and
reports professional outpatient services as being provided in a non-facility setting.
5

This is the mean percentage of continuing education out of total professional component (in CMS Worksheet A-8-2)
weighted by the sum of Medicare charges for all patient care cost centers in each hospital (based on the most recent
full-year hospital cost report for each hospital from 2013 to 2015).
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Table 6.6. Assumptions Regarding Indirect Costs Covered by the MPFS for Hospital-Based
Physician Services When the Hospital Receives a Facility Fee
Indirect Expense
Category for Services
Paid Under MPFS

Hospital-Employed
Physician or HospitalOwned Practice
Furnishing Services Only
to Hospital Patients
General assumption:
MPFS PE should cover
only costs excluded from
facility fee, i.e., for
professional services
(compensation and CME)

Physician-Owned
Practice Furnishing
Services Only to Hospital
Patients
General assumption:
MPFS PE should cover any
indirect costs not assumed
by the hospital

Practice Furnishing
Services to Both
Hospital and NonHospital Patients
(Reference)
General assumption:
MPFS PE should cover
indirect costs associated
with facility services

Should the expenses be covered by the MPFS PE payment?
Administrative/clerical
staff salaries and fringe
benefits

No—assume it is covered
by facility fee

Depends—actual costs
depend on arrangement
with hospital

Yes—assume the practice
does scheduling
(depending on the
arrangement with the
hospital, there may also be
a receptionist for facility
services)

Billing and financial
services

No—assume it is covered
by facility fee

Depends—actual costs
depend on arrangement
with hospital

Yes—assume the practice
is responsible for billing
and accounting

Office space and
equipment

No—assume it is covered
by facility fee

Depends—actual costs
depend on arrangement
with hospital

Yes—but actual costs may
be affected by
arrangement with hospital

Information technology
costs

No—assume it is covered
by facility fee

Depends—actual costs
depend on whether the
practice maintains its own
IT system

Yes—assume the practice
maintains its own
IT/medical record system

Insurance exclusive of
malpractice

No—assume it is covered
by facility fee

Depends—actual costs
depend on arrangement
with hospital

Yes—assume the practice
incurs this indirect cost

Continuing education
costs

Yes—assume the practice
incurs this cost as it is
excluded from hospital
costs for professional
services

Yes—assume the practice
incurs this indirect cost

Yes—assume the practice
incurs this indirect cost

SOURCE: Authors’ analysis.

In the first row of the framework, we provide the assumption pertaining to how the financial
arrangement between the hospital and the hospital-based physician affects the indirect costs
attributable to the hospital-based physician’s professional services that should be covered by the
MPFS. The underlying assumption is that the MPFS should cover any indirect costs incurred in
the arrangement that are not incurred by the hospital. Note that the framework as presented
assumes that (1) a physician-owned practice’s indirect costs depend on its arrangement with the
hospital and (2) a physician-owned practice providing only services to hospital patients is less
likely to incur indirect costs than a practice providing services to both hospital and non-hospital
patients. This assumption is problematic because the facility fee covers any indirect costs
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associated with professional services other than continuing education costs. Arguably, paying for
services through the facility fee and again through the MPFS represents a potential duplicate
payment.6 The framework is useful as a discussion tool to determine what costs different
practices incur; it should not be used as a policy framework.
The current indirect cost allocation methodology does not take into account differences that
practice arrangements may have on practice expenses. The increase in the percentage of
physicians who furnish services only in facility settings, such as those identified in the claims
analysis above, challenges these assumptions. Unlike community-based physicians, these
physicians do not incur space and other indirect costs that are not covered in Medicare’s payment
to the facility. By not differentiating between physicians who practice only in facility settings
and community-based physicians in the indirect PE allocation process, the current methodology
may give further incentive to hospitals to purchase physician practices and likely underpays
community-based physicians.
Ways in which to take into account the lower practice costs attributable to hospital-based
physicians include:
•

•

Target services that are typically performed by physicians who provide at least 90 percent
of their services in a facility setting (Table 6.3). The revised indirect cost allocation
policy would apply to these services when they are provided in a facility setting by either
a hospital-based physician or a community-based physician.
Target physicians who provide at least 90 percent of their services in a facility setting.
The revised indirect cost allocation policy would apply to any services furnished in a
facility setting by those physicians.

Under both alternatives, we believe it would be reasonable to set the indirect cost per hour
for the targeted services at $25 per hour to cover the continuing education costs and minor
expenses associated with the physician’s professional services.
As discussed in Chapter 4, the PE algorithm in its current form does not readily allow
transfers of indirect PE from the non-facility to the facility setting because the indirect practice
cost indices act at the HCPCS level, not the HCPCS/place of service level. Because of this,
reductions to indirect PE in the facility setting can induce similar reductions on the non-facility
side, which is the opposite of what would be desired from such an approach. Further research
will be necessary to properly implement this type of change without adversely impacting other
elements of the MPFS.

6

This argument was more relevant when Medicare’s facility fee payments were cost-based. Prospective payment is
based on the average arrangement and therefore does not necessarily reimburse a hospital for any indirect costs
associated with professional services.
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Chapter Summary
The current MPFS provides an indirect PE payment for services that are performed in a
facility setting, under the assumption that the physician who is performing that service has to pay
to operate a physician office. This chapter documents the fact that many physicians work entirely
or almost entirely in a facility setting, and that many services are typically performed by
physicians who are almost entirely facility-based. Our focus in this chapter has been on services
provided in either inpatient or outpatient settings for which a separate facility fee payment is
made. Although the details of financial arrangements between physicians and hospitals can vary,
interviews with facility-based physicians confirm that most expenses that indirect PE should
cover are in fact covered by the hospital. Medicare may be making duplicate payments through
the facility fee and the MPFS for indirect expenses associated with the physician services.
As a whole, our analyses suggest that facility-only practices are likely allocated too much
indirect PE when a separate facility fee payment is also being made for the services. Several
policy options might be considered to refine the PE indirect cost allocation.7 One would be to
establish a lower indirect PE index for hospital-based physicians. A precedent for defining
hospital-based physicians might be the 90 percent threshold used in the HIT Meaningful Use rule
to define hospital-based physicians who are excluded from the EHR incentive program. There
are several significant disadvantages to this approach. A determination as to whether a physician
meets the threshold would need to be based on billing data preceding the payment year, which
may not be applicable to the billing arrangement in the payment year. Second, a fixed threshold
would result in significant payment differences for services furnished by “borderline” physicians
and create an incentive for those who are just over the threshold to furnish fewer services in the
facility setting.
Operating from the perspective of paying for the “typical” instance of a procedure, another
policy option would be to alter the PE RVU allocation for services that are typically performed
by physicians who work only in a facility setting to a minimal amount that would cover some
expenses, such as continuing education. Further analysis is needed to determine whether
additional allowances for billing and other administrative services should also be made. In part,
this will depend on the extent to which the services are furnished by hospital-owned practices
and employed physicians versus physicians in private practice. Improving the allocation of PE
RVUs would shift provider payments from the facility setting to the physician office setting,
while at the same time freeing some RVUs to increase all other PE payments for budget
neutrality adjustments.
7

Another approach would be to increase the overhead cost exclusions for services furnished by hospital-based
physicians on the Medicare cost reports that are used to determine Medicare rates for hospital services. While this
could eliminate duplicate payments for administrative services, adjustments for space costs would be more
problematic.
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A third option is to make changes in both the facility and MPFS payments that would
improve the alignment of costs and payments for all services provided in facility settings. In
Chapter 4, we explored refinements to how space costs are allocated to services provided in
facility settings. This change, if coupled with an expansion of the costs that are excluded from
the Medicare cost data used to determine facility rates, would have several effects. First, billing
and other administrative costs of providing physician services in facility settings would be
payable under the MPFS regardless of the entity that performs these services. The potential
for duplicate payment for these services would be eliminated. Second, only the space costs
associated with these administrative services would be included in the MPFS. Regardless of
whether a facility-setting service is furnished by a community-based or hospital-based physician,
the payments would be the same. The difference is that the community-based physicians could
benefit from higher payments via budget neutrality adjustments for services provided in nonfacility settings.
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7. Using OPPS Costs to Determine PE Values

This chapter begins to explore the feasibility of using hospital outpatient cost data generated
from the Outpatient Prospective Payment System (OPPS) to determine values for either the
direct PE RVUs or total PE RVUs. We discuss the rationale for exploring the use of OPPS cost
data in the MPFS PE valuation, and the advantages and disadvantages of using these data. We
identify major issues that CMS would need to address in order to incorporate OPPS-based costs
into the process of determining PE values for MPFS, and we simulate a range of options for
doing so. We conclude the chapter with a discussion of the options for modifying the MPFS PE
valuation going forward and areas that require further development.

Rationale for Exploring the Use of OPPS-Based Costs
Medicare pays different rates for ambulatory services provided in non-facility settings
versus those provided in facility settings—namely, hospital outpatient department (HOPD) and
ambulatory surgery center (ASC) settings. When services are provided in these facility settings,
Medicare pays the physician at the MPFS rate applicable to providing a professional service in a
facility setting and makes a separate payment to the facility that covers the non-physician costs
of providing the services, including costs for clinical staff, equipment, related supplies,
administrative and billing services, and space. The types of non-physician costs covered by the
outpatient facility fee are comparable to the PE costs incurred by physicians in non-facility
settings, which also include direct costs (for clinical staff, equipment, and supplies) and indirect
costs (such as administrative staff, billing services, and space costs)
Although these types of costs are similar between a non-facility setting and HOPD, CMS
values the costs in each setting using different methodologies. Practice expense costs for services
furnished in a non-facility setting are valued as the PE component in the MPFS, while these costs
for services furnished in a HOPD are valued according to OPPS relative weights. One option to
align these two processes would be to allocate the non-facility PE RVUs based on the relative
values Medicare uses to pay for services provided in HOPDs.
The OPPS methodology to calculate payment rates uses claims and cost report data to
establish relative resource costs for services (CMS, 2017b). The costs are derived from charges
in outpatient claims data and departmental cost-to-charge ratios from hospital cost reports.
OPPS service-level costs are used to calculate geometric mean costs for ambulatory payment
classifications (APCs), which are groupings of clinically related services that require a similar
level of resources. The APC-level costs are then used to establish relative weights for payment.
Services assigned to the same APC are paid the same rate—i.e., a lower-cost service within the
APC is paid more than its service cost on average, while a higher-cost service is paid less than its
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service cost on average, and the APC-level payment reflects the average cost of services within
the APC. With certain exceptions, services assigned to an APC must pass a “two times rule,”
which stipulates the highest-cost service in the APC cannot exceed two times the lowest-cost
service in the APC. The APC-level relative weights are set each year and include an adjustment
to ensure the prospective payments are budget neutral in the aggregate. Medicare’s fee schedule
for surgical services furnished by ASCs uses OPPS relative weights but ASC-specific conversion
factors and budget neutrality adjustments. The rationale for exploring the use of HOPD cost data
to determine PE values in the MPFS is that relative costs of services may be similar regardless of
the setting. This could be true even if absolute costs differ between settings. The assumption
about relative costs means that if service A costs twice as much to perform as service B in a
HOPD, it is also likely to cost twice as much in a non-facility setting, even if the non-facility
setting has lower absolute costs for both A and B. Using the same underlying data to establish
relative values in both systems would reduce inconsistency in payment differentials across these
two settings while continuing to recognize differences in cost structures that also contribute to
payment differentials across ambulatory settings. The Medicare ASC fee schedule, which relies
on the OPPS relative payment weights multiplied by an ASC conversion factor to maintain
budget neutrality, serves as a precedent for this approach.
However, there is no gold standard that can be used to determine whether the OPPS costs
better reflect relative service costs compared to the current PE valuation. It is also possible that
relative costs differ between HOPD/ASC and non-facility settings. For example, the cost per use
of equipment depends on equipment utilization rates, which tend to be higher for advanced
imaging equipment in hospital settings that typically have higher patient volumes than a
physician office. The comparatively higher rates for high-cost equipment may translate into
lower direct costs per advanced imaging service relative to other hospital outpatient services than
comparable imaging services provided in physician offices. With regard to indirect costs,
hospitals tend to have higher infrastructure costs, including standby capacity, but may have a
lower share of administrative costs due to economies of scale. These differences in cost
structures suggest that the OPPS data might not be appropriate for the entirety of services in the
MPFS and that the advisability of using the OPPS data should be evaluated by categories of costs
and/or services.
Advantages of Using OPPS Cost Data
Using the OPPS cost data in the MPFS PE valuation could help align these two payment
systems. The use of different methodologies to determine the MPFS and OPPS rates relating to
PE costs contributes to inconsistency in the relationship between the payment amounts for
similar services in non-facility versus HOPD and ASC settings. These differentials can create
payment incentives that are inconsistent with furnishing care in the least costly, medically
appropriate setting. Medicare has addressed some payment differentials in its payment policies.
For example, outpatient therapy services provided to hospital outpatients are paid under the
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MPFS; clinical laboratory diagnostic tests furnished to hospital outpatients are paid under the
clinical laboratory fee schedule. The MPFS payment for most diagnostic radiology services is
capped at the amount that would be payable if the service was furnished to a hospital outpatient.
In lieu of capping some services at the OPPS rates and paying for the remaining services at the
MPFS rate, using the OPPS relative weights would establish a uniform differential across all
services or types of services that could then be examined for appropriateness.
OPPS costs and relative weights are updated annually based on the most recent available
claims and cost report data. In contrast, the underlying PE cost data used in the MPFS PE
valuation are not regularly updated. Direct PE cost inputs, which rely on estimates of clinical
staff time and samples of supply and equipment invoices, are irregularly updated and (as
previously noted) the survey data for indirect costs have not been updated in a decade. If
OPPS-based costs are used in the PE valuation, the underlying costs could be updated annually
without additional data collection activities.
Disadvantages of Using OPPS Cost Data
Shortcomings in the RUC process and the PE valuation process were noted in Chapter 1.
However, the OPPS cost estimation process also has problems. The OPPS methodology to
calculate costs relies on hospital charging practices consistently relating charges to the costs of
providing services as well as accurate cost reporting. One issue has been the tendency of
hospitals to have lower markups on higher-cost services than for lower-cost services. CMS has
tried to address this issue by establishing separate cost centers for high-cost supply and
equipment, such as implantable medical devices and advanced imaging. However, the
departmental cost-to-charge ratios used to estimate costs may still understate the costs for highercost services relative to lower-cost services or inaccurately estimate costs if the hospital’s
charges do not reflect the differential costs of items such as drugs, tests, and supplies used during
an outpatient encounter. Another issue has been proper reporting of costs for major movable
equipment. To improve the cost estimates for high-cost equipment, such as magnetic resonance
imaging (MRI) and computed tomography (CT) scanners, CMS is temporarily excluding
hospital cost data from providers that use the “square feet” cost collocation method in their cost
estimates, which has the effect of increasing the cost estimates for advanced imaging APCs
(82 FR 59228 through 59229).
There is also an issue regarding the valuation of office visits. The Current Procedural
Terminology (CPT) codes have multiple visit levels for office/clinic visits that differentiate
between the levels based on physician work effort, which has limited relevance in the hospital
outpatient setting. Until recently, a hospital determined which code to bill based on its billing
practices rather than using standardized definitions tailored to hospital resource use. Effective
with the 2014 OPPS rule, CMS created a new Level II HCPCS code (G0463 hospital outpatient
visit for assessment and management of a patient) to replace the CPT codes for clinic/office visits
for services paid under the OPPS. As a result, all clinic visits are paid a single flat rate under the
75

OPPS. Using OPPS costs to establish the PE RVUs means that all office visits would have the
same relative value for intra-service costs.
Finally, as discussed in the next section, incorporating the OPPS cost data into the
PE valuation is not straightforward.
Methodological Issues in Using OPPS Cost Data
A 2011 RAND study explored potential methods for using the OPPS costs to establish
PE RVUs (Wynn, Hussey, and Ruder, 2011). The authors determined that it was feasible to use
OPPS cost data but that several methodological decisions would need to be made. The OPPS
cost data could be used to estimate the total PE RVUs (direct and indirect) for non-facility setting
procedure costs or only the direct PE RVUs for these procedures. The PE relative values could
be established using median cost data at the procedure level or APC level with adjustments for
differences in packaging.
A key decision is whether the OPPS cost data should replace all or only a portion of PE
RVUs. The OPPS relative weights are based on total costs and are most comparable to direct
PE inputs and the associated indirect costs for non-facility services. One straightforward
approach would be to use the OPPS cost data to establish total PE RVUs in the non-facility
setting. Using total OPPS costs is less complicated than using only direct PE costs in that the
portion of total costs defined as direct PE does not need to be defined. It also eliminates the need
for a separate indirect cost allocation methodology for non-facility services. However, there are
two potential issues with this approach: (1) It rests on an assumption that, despite higher
infrastructure costs, the relative total costs of providing services are similar in the hospital
outpatient and office settings, and (2) it requires developing an alternative methodology to
establish indirect PE RVUs for facility services.
One way to implement this approach would be to use the OPPS cost data to replace the
direct PE RVUs and the portion of the indirect PE RVUs associated with direct costs, which are
the difference between non-facility PE and facility PE. This approach would continue to allocate
the portion of indirect costs associated with the work component for both facility and non-facility
services, which would be equivalent to the current PE valuation for facility services. An advantage
is that the work component would be associated with the same level of indirect PE in both
settings. In addition, the differential between total PE in the facility versus non-facility setting
would remain the same. However, the differential is an artifact of the current PE valuation
methodology and, as discussed in Chapter 4, the indirect costs allocated based on work in the
facility setting may be overstated.
A more limited approach would be to use the OPPS cost data to establish direct PE RVUs in
the non-facility setting and retain the current indirect allocation in the MPFS methodology for
both non-facility and facility settings. This approach would address concerns that hospitals and
physicians have different infrastructure costs and does not require establishing a new indirect
cost allocation methodology for facility settings. However, it requires a methodology to define
76

the direct PE portion of total OPPS costs, and differences in the indirect allocation for services
with and without OPPS costs would need to be addressed.
Methodological decisions are also needed to address differences in the unit of payment
used in MPFS and OPPS rate setting and the within-APC mix of services provided in nonfacility and HOPD settings. The MPFS payment rates are established for individual services at
the HCPCS level, while the OPPS payment rates are established for groups of related services
at the APC level. Setting payment rates at the APC level could work well when procedures
within an APC have similar costs. If costs within an APC are not similar, pricing for individual
services would be less accurate and physicians would have an incentive to furnish the lowercost services within an APC and transfer the higher-cost procedures to hospitals or ASCs. Large
within-APC variations in the mix of services provided in office settings could also be an issue,
potentially overpaying physicians who provide services that are less resource intensive and
underpaying those who perform resource-intensive procedures within an APC.
A decision is also required regarding the level of packaging that should be included in the
OPPS costs. OPPS payments generally involve more extensive packaging1 of services than
the MPFS. For example, contrast media for imaging procedures and radiopharmaceuticals are
typically packaged under the OPPS, but they are separately payable under the MPFS. Packaging
can increase incentives to eliminate unnecessary or inefficient care, but much like the APC
groupings, it can also penalize or reward physicians who furnish an atypical mix of services in
conjunction with the primary procedure. For MPFS rate setting, OPPS packaging is particularly
problematic because adjunct services such as pathology and radiology services are typically
packaged with the primary procedure. This is not an issue under OPPS because the hospital is
furnishing all the services, but it would raise a number of billing issues under the MPFS because
the adjunct services may be furnished by a different physician than the one performing the
primary procedure.
Prior Consideration of Using OPPS Rates
During the calendar year (CY) 2014 MPFS rulemaking process, CMS proposed but did not
adopt a policy that would have limited non-facility PE RVUs for an individual code so that the
total non-facility MPFS payment would not exceed the total combined amount that Medicare
would pay for the same code in a facility setting. CMS proposed that the ASC facility rates
would be used as the limit for ASC-approved surgical services and OPPS rates would be used as
the limit for other services. With certain exceptions, the proposal would have expanded the
OPPS caps for radiology services to other physician services provided in a non-facility setting

1

“Packaging” refers to including payments for dependent, ancillary, supportive, and adjunctive items and services
with the payment for a primary independent service.
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(42 CFR 74247).2 CMS’s rationale was that, in view of its inability to obtain accurate
information to verify PE direct costs, the proposed change would use cost information for the
same procedures when furnished in a facility setting to set an upper payment limit. Because
facilities generally have higher wage and overhead costs than non-facility settings, CMS
concluded that any PE direct cost data leading to higher payments in the non-facility setting
likely resulted from anomalies in the data and methodology used to establish the PE RVUs.
Public comments on the proposed rule reflected a wide range of opinions about the
expanded caps. Overall, most commenters did not support the proposal and raised a number of
policy and technical issues. Technical concerns included whether the OPPS methodology could
accurately measure the resources required to furnish services in non-facility settings and whether
it was appropriate to use APC-level relative weights as a cap on procedure-level PE RVUs.
Instead of using the APC rates as a cap, some commenters suggested using OPPS-based costs for
individual HCPCS codes. CMS decided not to implement the proposal, but indicated that it
would further consider the comments received on the proposal and develop a revised proposal in
the future. At the same time, CMS reiterated its concern that the current process for identifying
and evaluating potentially misvalued procedures is not effective because it accommodates
resource costs that are incomplete, from a small sample, and potentially biased, which may
ultimately distort the PE RVUs for individual services.

Simulation and Feasibility Assessment of Using OPPS-Based Costs
In this section, we describe some methods that can be used to calculate OPPS-based cost
estimates. We use these cost estimates in simulations of alternative methods to determine MPFS
PE values. We also discuss the main methodological challenges to using OPPS-based costs in
the PE valuation. As noted earlier, incorporating OPPS cost data into the PE valuation is not
straightforward. Building on prior efforts to incorporate OPPS-based costs into the PE valuation,
we identified four issues that would need to be addressed and develop potential methodologies
for addressing them. These issues include:
1. Determining which services furnished in non-facility settings could be valued using
OPPS-based costs
2. Adjusting OPPS-based cost estimates to align with MPFS cost classifications, which
include estimating direct PE, estimating direct costs outside the intra-service period, and
adjusting for packaging differences for supplies and implantable devices
3. Estimating APC-level OPPS-based costs that reflect the physician service mix
4. Scaling OPPS-based costs into relative values

2

The OPPS cap applies to the difference between the PE payable when the service is provided in a non-facility
setting and a facility setting.
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We simulated some of the potential ways the OPPS-based costs could be used in
establishing PE RVUs in the MPFS. Note that the simulated policies would not pay physicians
at the OPPS rates; rather, they would incorporate the OPPS relative cost information on
performing different procedures into the MPFS rate development process for services that are
performed in the non-facility setting. (This would include any direct costs associated with
services performed in a facility setting, such as post-operative visits furnished during a global
period.). In this analysis, the OPPS-based costs affect the relative values for services
performed in a non-facility setting but not the aggregate payments for those services. For each
simulated alternative, total aggregate payments are budget neutral to 2015 payments under the
current methodology. The alternatives are described in Table 7.1, and they reflect the
following policy choices:
•

Unit of Measure: We compared the effect of using OPPS-based direct costs to replace
direct costs versus total costs (direct costs and indirect costs associated with direct costs)
in the rate-setting methodology. Using direct costs only in the MPFS PE valuation
assumes the direct costs for performing a given procedure relative to another procedure
should be comparable across settings, but non-facility settings and HOPDs have different
infrastructure costs that may affect the relativity of total costs of performing procedures
in the two settings. Using total costs in the MPFS PE valuation assumes that both the
direct and indirect costs for performing a given procedure relative to another procedure
are comparable across non-facility and hospital outpatient settings.
Table 7.1. Simulations Using OPPS-Based Costs to Value Physician PE

Scenario

Unit of
Measure

Level of
Measure

Budget Neutrality
Constraint

Summary of Approach

1

Direct cost

APC

Total aggregate outlays

Replace direct cost inputs with relative values
of non-facility volume-weighted OPPS total
costs at the APC level, multiplied by the
share of direct costs estimated from hospital
cost reports

2

Direct cost

HCPCS

Total aggregate outlays

Same as scenario 1, but replace costs at the
HCPCS level

3

Total cost

APC

Total aggregate outlays

Replace non-facility total PE with relative
values of non-facility volume-weighted OPPS
total costs at the APC level

4

Total cost

HCPCS

Total aggregate outlays

Same as scenario 3, but replace costs at the
HCPCS level

5

Total cost

APC

Aggregate outlays by
type of service

Same as scenario 3, but make PE RVUs
budget neutral by type of service

6

Total cost

HCPCS

Aggregate outlays by
type of service

Same as scenario 5, but replace costs at the
HCPCS level

SOURCE: Authors’ design of scenarios.
NOTE: Total cost equals the direct cost and the indirect cost associated with the direct cost. The indirect cost
associated with work is allocated based on the current indirect allocation basis and the work RVUs.
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•

•

Level of Measure: We compared the effect of using OPPS-based costs to establish
relative values for groups of services at the APC level versus relative values for
individual services at the HCPCS level. Services within each APC receive the same
payment rate, which reflects the average cost of services in the APC. In establishing
APC costs, we addressed differences in hospital and physician service mix by weighting
the costs of individual services by the volume of physician services furnished in nonfacility settings.
Budget Neutrality Constraint: We compared the effect of applying an overall budget
neutrality constraint on total aggregate outlays for services that were valued using OPPS
costs to the effect of applying separate budget neutrality constraints by type of service.
The latter approach streamlines the PE valuation without redistributing payments across
types of services.

Methodological Issues in Calculating OPPS-Based Cost Estimates
This section describes each of the major methodological issues that we identified related to
using OPPS-based cost estimates in MPFS PE valuation. For each, we describe the methods we
used to address the issue and the remaining methodological challenges that we were not able to
adequately address.
Issue 1. Determining Which Services Furnished in Non-Facility Settings Could Be
Valued Using OPPS-Based Costs
Not all services provided in non-facility settings and paid under the MPFS are also provided
frequently in hospitals. Therefore, not all non-facility services will have adequate OPPS cost data
available for determining MPFS PE values. A challenge to using OPPS data in the PE valuation
is determining which services should and can have relative values established using OPPS-based
cost data, and then determining how to establish PE values for non-facility services without
OPPS-based costs.
We started with HCPCS-modifier records from the CY 2015 MPFS final rule (CMS, 2014).
We applied a series of exclusion criteria that are described in Appendix C. After excluding
HCPCS codes that are not paid under the MPFS, do not have direct PE in the non-facility setting,
or have insufficient data to estimate total intra-service cost from the OPPS data, we identified
2,921 HCPCS codes that were potential candidates for using OPPS costs to establish relative
values. Of these, 406 codes have low HOPD volumes (defined as fewer than 30 services per
year). We determined reference prices based on APC grouping and intra-service direct PE costs
for 14 codes that are frequently provided in physician offices and are paid under OPPS.
Our final set of codes includes 2,529 HCPCS codes with hospital outpatient cost data that
could be used to value intra-service PE in non-facility settings. Of these, 11 codes are
crosswalked to other codes in the MPFS, meaning that they take on PE relative values equal to
another related code. We preserve these relationships for these 11 codes and use the hospital
outpatient cost information from their crosswalked codes. Thus, we have 2,518 unique codes
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with OPPS-based costs that are used to establish MPFS PE RVUs for 2,529 codes in the
simulation analyses. We note that the exclusion criteria did not take into account the status of the
codes under the OPPS. Codes were included as long as they were payable under the MPFS in a
non-facility setting and had sufficient hospital outpatient cost data. For example, we included
services that are paid under a different fee schedule (e.g., outpatient therapy services).
For services meeting our exclusion criteria, we did not establish PE RVUs using OPPSbased cost estimates and instead retained their current PE RVUs in the rate-setting simulations.
The set of codes with OPPS cost data includes HCPCS in the OPPS that have been crosswalked
to other codes used in the MPFS, and HCPCS for which we identified reference prices. This
crosswalking and reference pricing made it possible to estimate OPPS-based costs for some
additional codes that do not have OPPS data. However, we did not conduct an exhaustive search
for codes that could be crosswalked. Further refinement of the approach to identify reference
prices should involve clinical input to ensure the reference codes require similar levels of
resources as the target codes.
Issue 2. Adjusting OPPS Cost Data to Align with MPFS Cost Classifications
We used service-level cost estimates calculated in the annual OPPS rate-setting process to
value PE in the simulations. Specifically, we used HCPCS-level cost estimates from an
intermediate step (stage 2) in the OPPS claims analysis process that CMS performs for annual
OPPS rate setting (CMS, 2017b). These costs are calculated for each HCPCS code (including
codes that are not payable under the OPPS) prior to packaging of services and prior to the
calculation of APC costs. The estimates reflect hospital outpatient costs related to each service
and are comparable to physician total PE for the intra-service period in a non-facility setting
before packaging. For each HCPCS code, we used the geometric mean cost across all services
included in the OPPS rate-setting process.
We needed to develop approaches to align the OPPS intra-service cost estimates before
packaging with direct PE and total PE as defined in the MPFS. First, because the OPPS costs
represent total PE, we needed to estimate the share of total OPPS costs attributable to direct costs
for the simulations that use OPPS cost data to replace direct PE RVUs. Second, because the
OPPS costs are comparable to physician non-facility PE in the intra-service period, we needed to
estimate comparable OPPS costs for PE direct costs outside of the intra-service period. Third,
because we used OPPS costs before packaging, we needed to estimate OPPS costs for medical
supplies and implantable devices in accordance with MPFS packaging rules.
Issue 2.1. Estimating the Share of Direct PE in OPPS Costs

We estimated the share of OPPS costs that correspond to the MPFS direct cost classification.
The resulting OPPS-based direct cost estimates are used to replace the direct PE cost inputs in
the MPFS rate-setting algorithm in scenarios 1 and 2 (see Table 7.1).
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We used hospital cost report data (CMS-2552-10) from the Healthcare Cost Report
Information System (HCRIS) to calculate a national average percentage of direct costs for each
patient care cost center in the hospital outpatient setting. We started with hospital cost reports
from fiscal years 2010–2015. We included the hospitals that were in the 2017 Hospital
Outpatient Prospective Payment Final Rule Facility Specific Impacts file (CMS, 2017a). We then
retained the most recent cost report for each hospital that covered at least 363 days in a fiscal
year. Our final data set included 3,789 cost reports, of which 3,347 are from fiscal year 2015.
From the cost reports, we estimated three components of direct costs for each patient care
cost center: net expenses for cost allocation (salaries and other direct costs) before step down,
equipment costs, and fringe benefits for clinical staff.3 We extracted net expenses for cost
allocation directly from the cost reports. We estimated equipment costs as the costs for
movable equipment from the cost reports, plus an additional 5 percent for equipment
maintenance and repair costs.4 The MPFS includes fringe benefits attributable to clinical staff
as a direct cost. In the cost reports, fringe benefits for clinical staff can be directly assigned to
salaries for each cost center or stepped down from the Employee Benefits cost center. To be
consistent with the definition of direct costs in MPFS, we added estimated fringe benefits
stepped down from the Employee Benefits cost center to each patient care cost center’s net
expense for cost allocation.5

3

The Medicare cost reports use a step-down cost-finding methodology, whereby salaries and other direct costs are
first assigned to each overhead and patient care cost center and the overhead costs are then stepped down to patient
care cost centers using cost allocation statistics. Some costs, such as employee fringe benefits and equipment, may
be initially reported in an overhead cost center or may be directly assigned to the relevant patient care cost centers.
4

The 5 percent add-on for maintenance and repair is consistent with the assumption CMS makes for the MPFS
(42 CFR 80179).

5

We first identified hospitals that stepped down fringe benefits from the Employee Benefits cost center and then
estimated the portion of their Employee Benefits cost center attributable to fringe benefits. We identified hospitals
that stepped-down fringe benefits by comparing two ratios of fringe benefits to salaries. The first is the overall ratio
for each hospital extracted from the Hospital Wage Index Summary (Worksheet S-3 Part III). The second is the
ratio for the Employee Benefit cost center. For the latter, we calculate salaries and fringe benefits separately.
Salaries are derived using salaries (Worksheet A) and salary reclassifications (Worksheet A6) for the Employee
Benefit cost center. We assumed fringe benefits for the Employee Benefit cost center are equal to other expenses
(Worksheet A) net of reclassifications (Worksheet A6) and other adjustments to expenses (Worksheet A). We
capped the calculated fringe benefits at the sum of adjusted salaries for wage-related costs (core) and wage-related
costs (other) (Worksheet S-3 Part II), plus the difference between total salaries reported (Worksheet S-3 part II)
and total salaries for all cost centers (Worksheet A)—i.e., any underreporting of paid time off. We compared the
two ratios for each hospital. If the ratio for Employee Benefit cost center was at least 1 percent higher than the
overall ratio, we identified the hospital as having fringe benefits in the Employee Benefit cost center stepped down
to the patient care cost centers. For these hospitals, we estimated the total amount of fringe benefits that are stepped
down by multiplying the fringe benefits in the Employee Benefit cost center by 1 minus the overall hospital ratio
of fringe benefits to salaries. Applying the ratio as an adjustment factor to the amounts stepped down from the
Employee Benefit cost center account to a patient care cost center provides an estimate of the additional fringe
benefit amounts attributable to the direct salaries in the cost center.
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The national percentage of direct costs for each cost center is the average of the hospitallevel percentages weighted by Medicare hospital outpatient charges. For each cost center, we
excluded as statistical outliers values that were more than three standard deviations from the log
mean direct cost percentage. To assign the national percentages of direct cost to the HCPCS
codes, we created a crosswalk between the 2,529 HCPCS codes and 15 outpatient care cost
centers.6
Table 7.2 shows the share of direct costs out of total costs for HOPD patient care cost
centers from the hospital cost reports. The direct cost percentages range from about 60 to
70 percent. The direct costs for the cost centers involving high-tech medical equipment, such as
the CT and MRI cost centers, may have equipment costs that are underestimated. Although we
aligned the direct cost components between the cost report data and MPFS classifications as
closely as possible, these direct cost percentages in HOPD cost centers likely reflect an imprecise
accounting of direct costs. This approach also differs from the MPFS, which has more
disaggregated information from the RUC on direct PE inputs for individual services.
Table 7.2. Share of Direct Costs by Cost Center in HOPDs
Direct Percentage
of Total Costs (%)

Cost Center
Emergency

59.8

Ambulatory surgical center (non-distinct part)

60.4

Computed tomography (CT) scan

61.0

Clinic

61.8

Electrocardiology

62.1

Magnetic resonance imaging (MRI)

62.4

Radiology-diagnostic

62.7

Electroencephalography

62.8

Cardiac catheterization

63.2

Radiology-therapeutic

63.3

Speech pathology

64.2

Occupational therapy

65.6

Physical therapy

66.6

Respiratory therapy

67.5

Laboratory and pathology

69.1

SOURCE: Authors’ analysis of Healthcare Cost Report Information
System (HCRIS), Hospital Form 2552-10, Cost Reports, 2013–2015.

6

We assigned E&M clinic visits during global periods to the clinic cost center.
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To calculate an OPPS-based estimate of direct PE that was used in simulation scenarios 1
and 2, we multiplied the service-level OPPS total cost by the direct cost percentages.
Issue 2.2. Estimating Costs Outside the Intra-Service Period in Non-Facility Settings

Because the relative OPPS costs are comparable to PE RVUs in the non-facility intra-service
period, we separately estimated costs outside the non-facility intra-service period. For these
costs, we used the PE RVUs in the MPFS to estimate an equivalent number of comparable
services that have OPPS costs available. We then multiplied the equivalent number of services
by the OPPS costs for those services.
For services that do not involve physician face-to-face time with patients in non-facility
settings, MPFS PE includes direct costs in the pre-service period associated with clinical staff
time that are not captured in the intra-service cost estimates. Similarly, in facility settings, MPFS
PE includes direct costs in pre-service and intra-service periods associated with management of
care by clinical staff. These costs are not included in the cost estimates used for OPPS rate
setting. Therefore, to use OPPS-based cost estimates in the MPFS PE valuation simulations, it
was necessary to estimate the cost of these services based on OPPS costs for comparable
activities.
We estimated the equivalent number of care management services included in MPFS PE
valuations based on the direct PE values in the CY 2015 MPFS final rule. We used the chronic
care management HCPCS code (99490) to estimate pre-service costs and facility intra-service
costs that are not associated with physician work. For non-facility services, we converted the preservice direct PE costs for each service into an equivalent number of care management services.
We then multiplied the equivalent number of care management services by the OPPS cost for
HCPCS 99490 to get an OPPS-based estimate of the pre-service costs for each non-facility
service. For facility services that have direct PE values (such as some surgeries and nursing
home visits), we converted the sum of pre-service and intra-service direct PE costs to an
equivalent number of care management services, which we multiplied by the OPPS cost for
HCPCS 99490 to get an OPPS-based estimate of the facility pre- and intra-service costs.7
For E&M office visits in the post-service period for services that are part of 10- and 90-day
global periods, we used a similar approach, using the equivalent number of visits based on

7

For example, HCPCS code 50551 (endoscopy procedures on the kidney) performed in a non-facility setting has
pre-service direct PE of 6.66 under the MPFS. HCPCS code 99490 for chronic care management services has direct
PE of 7.4 under the MPFS, and a geometric mean cost of $45.28 under the OPPS. We estimate the equivalent
number of care management services for 50551 in non-facility to be 6.66/7.4 = 0.9, and the OPPS-based non-facility
pre-service cost of 50551 to be 0.9 * $45.28 = $40.75. In facility settings, the sum of pre-service and intra-service
direct PE is 11.1. We estimate the equivalent number of care management services to be 11.1/7.4 = 1.5, and the
OPPS-based facility pre-service and intra-service cost of 50551 to be 1.5 * $45.28 = $67.92. We exclude anesthesia
services from this valuation because they are paid under a different methodology that uses base units and time units.
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current PE RVUs to estimate the costs of E&M visits during the post-service period.8 First, we
calculated the direct PE cost of visits in the global period for each HCPCS code according to the
direct PE values in the CY 2015 MPFS final rule. In both non-facility and facility settings, we set
the direct PE cost of a global period visit as direct PE costs for the post-operative clinical services
plus facility supply and equipment costs. Second, we calculated the average non-facility direct
cost for all E&M visit codes, i.e., HCPCS codes 99201–99215. The non-facility direct PE cost is
equal to the sum of the pre-service, intra-service, post-service, supply, and equipment costs. We
divided the global period direct costs by the average non-facility direct PE for E&M visits to get
an equivalent number of E&M visits. Last, we set the total global period cost equal to the
product of the equivalent number of E&M visits and the OPPS geometric mean cost of a clinic
visit (HCPCS code G0463).9
This approach preserves the number of E&M visits associated with the current MPFS PE
RVUs. One limitation is that not all visits that are paid for under the current MPFS are actually
furnished. The Office of the Inspector General (OIG) has found that approximately 75 to
86 percent of covered E&M visits are furnished in global periods for eye, musculoskeletal, and
cardiovascular surgery (Levinson, 2009; Levinson, 2012a; Levinson, 2012b). As a sensitivity
analysis, we reduced the number of equivalent E&M visits by 25 percent for all services that are
part of a global period and found modest declines in PE RVUs relative to the impact of the
OPPS-based cost estimates for surgery types of services (approximately 1 to 6 percent for eye,
digestive, musculoskeletal, cardiovascular, spine, and other surgical procedures; data not shown).
Issue 2.3. Aligning OPPS-Based Costs to MPFS Packaging Rules for Supplies and
Implantable Devices

The cost inputs in the MPFS and OPPS are not directly comparable due to different
packaging policies under each system, meaning that some services are billed separately in one
system but billed together in the other. Generally, OPPS includes more extensive packaging,
meaning that services that are separately paid under the MPFS are paid as part of a major service
under OPPS. However, there are some services that are paid separately under OPPS but not under
the MPFS.
We started with unpackaged OPPS cost data in order to avoid the more extensive packaging
rules under the OPPS compared to the MPFS. To align with the MPFS packaging rules, we
adjusted the unpackaged OPPS costs for medical supplies and implantable devices that are
packaged with a major procedure under the MPFS. For example, stents and atherectomy devices
are packaged with cardiovascular revascularization procedures under the MPFS.
8

PE inputs for post-operative visits may differ from those for office visits and non-facility supply and equipment
costs that are not separately reported from intra-service costs.
9

OPPS has only one E&M visit code, G0463. Relative to non-facility E&M visits, we found that the average work
RVU for facility E&M visits was 6 percent higher.
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Using outpatient claims data, we calculated the OPPS average charges for supplies and
devices related to each major service. We identified major services by replicating the specifications
for “single major” and “pseudo single” procedures that CMS uses in the OPPS claims accounting
methodology. We identified medical supplies charged to patients based on revenue center codes
and omitted supplies incidental to radiology and diagnostic services, as well as take-home
supplies and oxygen, because these items are paid separately under the MPFS. Similarly, we
identified implantable devices charged to patients based on revenue codes. To convert the average
charges to costs, we multiplied the average charges for each procedure by Medicare chargeweighted national cost-to-charge ratios (CCRs), which are calculated from hospital cost reports
for medical supplies (CCR = 0.3106) and implantable devices (CCR = 0.3338). For each major
procedure, we added the average supply and device cost as part of its OPPS-based cost estimate.
Issue 3. Estimating APC-Level OPPS-Based Costs That Reflect Physician Service Mix
OPPS payment rates are established for APCs based on the mean cost of the services in each
APC. An individual service in an APC may be underpaid or overpaid relative to the mean costs,
but facilities furnishing a mix of services would receive payments reflecting the average costs of
the corresponding APCs. An issue for establishing PE rates based on APC costs is that physician
offices may be more likely to provide a smaller range of services than a facility, which may
involve a different level of costs than the average across all services in the APC.
We compared the volume of services within APCs in non-facility settings and HOPDs to
examine the extent of differences in the mix of services in these settings. We found that the mix
of services furnished in non-facility settings and HOPDs is different for some APCs (Figure 7.1).
Figure 7.1. Examples of APCs with Different Service Mix in Non-Facility Settings and HOPDs

50%
40%
30%
20%
10%
0%

HCPCS Rank Ordered from Low to High Cost
HOPD

APC 5054 (40 HCPCS Codes)
% Within-APC Utilization

% Within-APC Utilization

APC 5311 (18 HCPCS Codes)

Non-facility

25%
20%
15%
10%
5%
0%

HCPCS Rank Ordered from Low to High Cost
HOPD

Non-Facility

SOURCE: Authors’ analysis using OPPS and Medicare carrier claims data.
NOTE: The x-axes show HCPCS codes rank ordered by cost from lowest to highest cost within each APC. On the
left panel, APC 5311 is an example of a grouping with more of the higher-cost services furnished in a HOPD than a
non-facility setting. On the right panel, APC 5054 is an example of a grouping with more of the higher-cost services
furnished in a non-facility setting than a HOPD.
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For example, within APC 5311 (Level 1 Lower GI Procedures), the higher-cost services (rank
ordered from left to right with increasing cost) are more frequently furnished in HOPDs than
non-facility settings. In the other direction, APC 5054 (Level 4 Skin Procedures) is an example
in which higher-cost services are more frequently furnished in non-facility settings than HOPDs.
The variation in service mix means that an APC-level rate could be inaccurate unless the
different mix of services is accounted for in the calculation of the costs at the APC level.
For the APC-level cost estimates in scenarios 1, 3, and 5 of the simulation analyses, we used
non-facility volumes to weight the costs in order to address concern that the mix of service
volumes within APCs is different between hospitals and physicians. We constructed APC-level
cost estimates as the geometric mean of OPPS costs across HCPCS codes in each APC, weighted
by the volume of services in non-facility settings in claims data.
We also included the costs of add-on codes in the APC-level cost estimates. Under the
OPPS, payment for services and supplies that are ancillary and supportive are packaged with the
payment for the primary service. Add-on codes are one type of service that can be packaged with
a primary service. These codes differ from other packaged codes in that an add-on code is
generally not eligible for payment if it is reported without the primary service. In our OPPSbased APC cost estimate, we did not replicate the entirety of the OPPS packaging rules, as the
MPFS packaging rules are less extensive. However, we did package add-on services with their
primary services in order to include the cost of the add-on codes as part of the APC cost.
To address add-on services that are billed with primary services but not assigned to an APC,
we packaged the cost of add-on services with the cost of the primary services. The resulting
HCPCS-level costs are an average of the primary service cost and add-on service costs, weighted
by the frequency of each billed code. For add-on codes that may be billed with multiple primary
codes, we allocated the add-on volume to the primary codes according to the share of the
frequency of billed primary codes.
We calculated the APC-level cost according to the following equation:
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡𝑡𝑡𝑡𝑡 𝐴𝐴𝐴𝐴𝐴𝐴 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑒𝑒𝑒𝑒𝑒𝑒

n 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛

𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣n ∗ ln 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐n
n 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣n

where i indexes the HCPCS codes in an APC. We used non-facility volumes from 2015 carrier
claims data to weight the HCPCS-level OPPS costs.
Figure 7.2 shows the OPPS-based cost estimate for APCs weighted by non-facility volume,
compared to an APC mean cost weighted by HOPD volumes of services. Both measures are
normalized to their mean (for a normalized value of 1 on average) in order to compare their
relative values. We compared the natural log of the ratio of the normalized HOPD volumeweighted costs to the normalized non-facility volume-weighted costs for each APC. A log ratio
of 1 represents an APC that has the same relative values regardless of the weighting—i.e., the
service mix in each setting is approximately the same. For about 30 percent of APCs, the nonfacility volume-weighted cost is more than 10 percent different from the HOPD volume-weighted
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Figure 7.2. Comparison of Relative APC Costs Weighted by Non-Facility
Volume Versus HOPD Volume

SOURCE: Authors’ analysis using OPPS, outpatient claims, and carrier claims data.
NOTE: The x-axis shows the log ratio of the normalized non-facility volume-weighted
APC cost to the normalized HOPD volume-weighted APC cost; both are normalized to
their mean cost. The y-axis shows the percentage of APCs out of 122 APCs. Natural
log(1.1) = 0.095 corresponds to the relative non-facility volume-weighted APC cost being
10 percent greater than the relative HOPD volume-weighted APC cost.

cost or vice versa.10 This difference suggests that weighting the OPPS costs by non-facility
volumes is important for many APCs to reflect the service mix in non-facility settings.
Issue 4. Scaling OPPS-Based Costs into Relative Values
In the simulated scenarios, we used the OPPS-based cost estimates to calculate the MPFS
PE values. To maintain overall budget neutrality, we scaled the OPPS-based cost estimates into
relative values. For services that do not have OPPS cost data, we retained their relative values
from the MPFS rate-setting algorithm.
For the direct cost replacement (scenarios 1 and 2), we scaled the OPPS-based direct cost
estimates such that the aggregate direct costs would equal the aggregate CY 2015 MPFS direct
PE inputs (Table 7.3). For services with OPPS-based direct cost data, we multiplied each

10

This corresponds to log ratios from log(1/1.1) = –0.095 to log(1.1) = 0.095.
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Table 7.3. Approach in OPPS Simulation Scenarios 1 and 2
PE RVU Sub-Pools

Change in PE RVUs

Budget Neutrality

Codes with OPPS-based cost estimates
representing direct costs

Allocated direct PE inputs based on
OPPS-based estimates

Aggregate outlays across
all codes

Codes without the above cost
information

No change in direct PE inputs, but total
PE RVUs change due to changes in the
inter-specialty adjustment for the indirect
cost allocations

Aggregate outlays across
all codes

OPPS-based direct cost by the ratio of the volume-weighted sum of the current direct cost inputs
and the volume-weighted sum of the OPPS-based direct cost estimates. For services without
OPPS cost data, we retained the CY 2015 MPFS direct PE input in the rate-setting algorithm.
This approach means that any redistribution of direct PE RVUs occurs across the services with
OPPS-based direct costs. The indirect allocation methodology in the PE RVU algorithm is
maintained, and the services with OPPS-based direct costs get indirect costs associated with the
reallocated directs. Across all services, the adjustment for inter-specialty differences in indirect
costs causes changes in the indirect costs for services even if their direct costs are unchanged.
For the total cost replacement (scenarios 3 and 4), we scaled the OPPS-based total PE
estimates to maintain the same aggregate total PE RVU pool as in the CY 2015 MPFS
(Table 7.4). For services without OPPS cost data, we retained the PE RVUs from the CY 2015
MPFS. For services with OPPS cost data, we estimated the indirect costs associated with work
for services in a non-facility and facility setting because these costs are not included in the
OPPS-based total cost estimates (which represent direct costs and indirect costs associated with
direct costs). We estimated a sub-pool of indirect-work PE RVUs equal to the indirect PE RVU
pool multiplied by the ratio of aggregate work RVUs for these services to the aggregate indirect
allocation basis in the MPFS PE algorithm. We then calculated the indirect costs from work for
Table 7.4. Approach in OPPS Simulation Scenarios 3 and 4
PE RVU Sub-Pools

Change in PE RVUs

Budget Neutrality

For the codes with OPPS-based cost
estimates: OPPS-based total cost
estimates representing direct costs and
indirect costs associated with direct
costs

Allocated the portion of total PE RVUs
from direct costs and associated indirect
costs, based on OPPS-based estimates

Aggregate outlays across
codes with OPPS-based
costs

For the codes with OPPS-based cost
estimates: indirect costs associated
with work

No change: retained the portion of total
PE RVUs from indirect costs associated
with work

Aggregate outlays across
codes with OPPS-based
costs

Codes without the above cost
information

No change

No change
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each service by allocating the indirect-work PE RVU sub-pool according to work RVUs. For the
OPPS-based total costs, we calculated their relative values by allocating the remaining aggregate
PE RVUs (the total PE RVU pool minus the sub-pool of services without OPPS data and minus
the sub-pool for indirect costs associated with work) based on the OPPS-based total PE
estimates.
For the total cost replacement in scenarios 5 and 6, we additionally constrained the PE
RVUs to be budget neutral by type of service categories (Table 7.5).
Table 7.5. Approach in OPPS Simulation Scenarios 5 and 6
PE RVU Sub-Pools

Change in PE RVUs

Budget Neutrality

For the codes with OPPS-based cost
estimates: OPPS-based total cost
estimates representing direct costs and
indirect costs associated with direct
costs

Allocated the portion of total PE RVUs
from direct costs and associated indirect
costs, based on OPPS-based estimates

Outlays across codes with
OPPS-based costs, by
type of service category

For the codes with OPPS-based cost
estimates: indirect costs associated with
work

No change: retained the portion of total
PE RVUs from indirect costs associated
with work

Outlays across codes with
OPPS-based costs, by
type of service category

Codes without the above cost
information

No change

No change

Using OPPS-Based Cost Estimates to Establish PE RVUs
This section describes the OPPS-based cost estimates and the results of the simulations
using these estimates at different units and levels of analysis, as well as with alternative budget
neutrality constraints, to establish PE RVUs in the MPFS.
Relationship Between MPFS and OPPS-Based PE
For scenarios 1 and 2 of the simulation analyses, we derived the OPPS-based direct PE costs
from outpatient data. We estimated the direct cost portion of the OPPS-based costs by
multiplying each OPPS-based cost estimate (which is total costs including direct and associated
indirect costs) by the average direct cost percentage for the relevant outpatient cost center.
Using OPPS-based cost estimates changes the relative values of PE between services in
the MPFS. The correlation between the OPPS-based direct PE estimates and the MPFS direct
PE inputs is 0.70.11 The left panel in Figure 7.3 shows a comparison of the OPPS-based direct PE
estimates that we used to replace direct PE inputs in the MPFS rate-setting algorithm, compared
to the CY 2015 MPFS direct PE inputs. We show the log of the ratio of these cost estimates to
11

See Appendix C for the correlation between the OPPS-based direct PE estimates and the MPFS direct PE inputs
by type of service.
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Figure 7.3. Comparison of the Non-Facility MPFS and OPPS-Based PE Relative Values
at the HCPCS Level, for Direct and Total PE

SOURCE: Authors’ analysis with MPFS, OPPS, HCRIS, and outpatient claims data.
NOTE: The x-axes show the log ratio of OPPS-based PE estimates to MPFS PE at the HCPCS level for
2,518 HCPCS codes in non-facility settings. Of the 2,529 HCPCS codes with OPPS-based costs in the simulation
analyses, 11 of these codes are crosswalked to other codes in the MPFS PE rate-setting algorithm. The OPPSbased cost estimates for these codes are included once in the above comparison. The left panel shows a
comparison of direct PE; 113 HCPCS codes (4.5 percent) have log ratios below –2 or above 2 that are excluded
from this figure. The right panel shows a comparison of total PE; 44 HCPCS codes (1.7 percent) have log ratios
below –2 or above 2 that are excluded from this figure.

compare their relative values.12 The distribution is roughly symmetric: 59 percent of HCPCS
codes have an OPPS-based direct PE value greater than the MPFS direct PE value (positive log
ratios), and 41 percent of HCPCS codes have an OPPS-based value less than the MPFS value
(negative log ratios). However, the relative values calculated from the OPPS-based approach are
substantially different from the MPFS direct PE inputs for many services. The OPPS-based
direct PE estimate is more than 50 percent higher than the MPFS direct PE input or vice versa
(the MPFS direct PE input is more than 50 percent higher than the OPPS-based direct PE estimate)
for 70 percent of the services included in the replacement.13 Only 8 percent of the HCPCS codes
have OPPS-based direct PE estimates that are no more than 10 percent higher than the MPFS
direct PE input and vice versa (i.e., the MPFS direct PE input is no more than 10 percent higher
than the OPPS-based direct PE estimate), corresponding to a log ratio between ±0.095.

12

The log ratio is symmetric, e.g., log(a/b) = –log(b/a), unlike a percent difference that may be larger if the choice
of the denominator is small, e.g., (a – b)/a versus (a – b)/b.

13

For example, if the MPFS direct PE input is 10, then the OPPS-based estimate would be between 6.67 and 15 in
order to satisfy that relation. This corresponds to a natural log of the ratio from log(6.67/10) to log(15/10), or –0.405
to 0.405.
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Compared to the direct PE estimates, the OPPS-based total PE estimates are more closely
aligned with the MPFS total PE RVUs for services in non-facility settings.14 The correlation
between the OPPS-based total PE and the MPFS total PE RVUs is 0.79. The right panel in
Figure 7.3 shows the OPPS-based total PE estimates compared to the MPFS total PE RVUs for
services in non-facility settings. Similar to the comparison of direct PE, the differences between
the OPPS-based and MPFS relative values are roughly symmetric, with some HCPCS codes
having higher values under the OPPS-based approach than the MPFS and some having lower
values. Although the differences in total PE are smaller than the differences in direct PE, there
are still many HCPCS with different relative values with the OPPS-based method compared to
the MPFS PE RVUs. The OPPS-based total PE estimate is more than 50 percent higher than the
MPFS total PE RVUs or vice versa for 52 percent of the HCPCS codes; only 13 percent of the
HCPCS codes have OPPS-based total PE estimates that are no more than 10 percent higher than
the MPFS total PE input and vice versa.
The OPPS-based PE estimates deviate more from the MPFS PE relative values for some
types of service than others. For example, the relative PE values for surgery procedures tend to
be higher in the OPPS-based approach than in the MPFS PE methodology, with the exception of
cardiovascular procedures. On the other hand, radiology services for advanced diagnostic
imaging, diagnostic ultrasound, nuclear medicine, and radiation oncology tend to have lower
relative OPPS-based estimates compared to the MPFS PE relative values. The Pearson
coefficient of correlation between the OPPS-based direct PE estimates and the MPFS direct
PE inputs varies substantially across types of service (see Appendix C, Table C.3 for the
correlation coefficients by type of service).
Figure 7.4 shows the log ratios of OPPS-based to MPFS total PE relative values for selected
types of service (Appendix C, Figures C.1 and C.2 show the differences in PE relative values for
each type of service between the two valuation methods). Standard Radiology Imaging services
have OPPS-based total PE estimates that are the most similar to the MPFS total PE relative
values, with 69 percent of HCPCS codes having estimated values within 50 percent of the values
in two approaches. Similarly, 60 percent of Cardiovascular Medicine services have OPPS-based
total PE estimates within 50 percent of the MPFS total PE RVUs and vice versa. However, the
valuation approach is systematically biased for some of the other types of service. Most
Advanced Radiology Imaging services have lower relative values from the OPPS-based PE

14

For the total cost replacement (scenarios 3 through 6), we constructed OPPS-based total PE estimates for both
non-facility and facility records. Unlike the direct cost replacement (scenarios 1 and 2) that still uses the MPFS
indirect allocation methodology for services in both non-facility and facility, the total cost replacement substitutes
the total cost for services furnished in non-facility settings. Thus, an alternative approach is needed to value the
total cost for services in facility settings. In scenarios 3 through 6, the facility PE RVUs are estimated based
on work RVUs and an equivalent number of chronic care management services multiplied by the OPPS cost
(HCPCS 99490). Here, we compare only the non-facility total PE relative values derived from the outpatient data.
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Figure 7.4. Differences in MPFS and OPPS-Based Total PE, by Selected Types of Service

SOURCE: Authors’ analysis with MPFS, OPPS, and outpatient claims data.
NOTE: The x-axes show the log ratio of OPPS-based total PE estimates to MPFS total PE RVUs at the HCPCS level
for services in non-facility settings. HCPCS codes with log ratios below –2 or above 2 are excluded from these
figures. The number of HCPCS codes excluded are three for radiology-standard imaging, two for MedicineCardiovascular, four for Surgery-Spine and Spinal Cord, and five for Radiology-Advanced Imaging.

estimate than the MPFS PE RVUs. In the other direction, most Spinal Surgery procedures have
higher OPPS-based PE estimates than the MPFS PE RVUs.
Results of Simulations Using OPPS-Based Cost Estimates to Establish PE RVUs
This section describes the results of simulations using OPPS-based cost estimates at
different units and levels of analysis, as well as with different budget neutrality constraints, to
establish PE RVUs in the MPFS.
Table 7.6 shows the effect on PE RVUs on types of service when MPFS direct PE inputs
and total PE RVUs are substituted with OPPS-based estimates in scenarios 1 through 4. Certain
types of service consistently receive higher relative values with the OPPS-based estimates
compared to the MPFS PE valuation. These differences in PE RVUs indicate that the MPFS and
OPPS-based approaches result in dissimilar relative values, which can contribute to misaligned
financial incentives by site of service. However, it is not obvious which relative values are more
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Table 7.6. Impact of Using OPPS-Based Relative Values, by Type of Service
Scenario
Unit of Alternative Valuation
Level of Alternative Valuation
Type of Service

Allowed Charges
($ Millions)

1
Direct PE
APC

2
Direct PE
HCPCS

3
Total PE
APC

4
Total PE
HCPCS

Impact of PE RVU Changes (% Difference)

Anesthesia

2,632

–3

–3

0

0

Evaluation and management-ED/OB

6,687

–3

–3

0

0

Evaluation and management-inpatient

8,235

–3

–2

1

1

Evaluation and management-office visits

22,112

11

11

11

11

Evaluation and management-other visits

2,560

–7

–7

0

0

Evaluation and management-other

1,479

7

10

6

9

Medicine-Cardiovascular

2,654

–10

–13

–9

–11

833

12

13

14

15

Medicine-Manipulative treatment
Medicine-Neurology

741

–15

–17

–23

–27

Medicine-Other

9,152

–7

–6

–7

–6

Medicine-Physical medicine

2,913

10

11

21

22

Pathology and laboratory

2,017

–24

–32

–23

–33

Radiology-Advanced diagnostic imaging

2,649

–30

–29

–31

–30

Radiology-Diagnostic ultrasound

562

–28

–17

–27

–18

Radiology-Nuclear medicine

779

–35

–35

–31

–30

Radiology-Other

425

57

47

53

44

Radiology-Radiation oncology

1,643

–41

–40

–48

–48

Radiology-Standard diagnostic imaging

1,843

14

11

5

2

Surgery-Cardiovascular

2,722

–34

–34

–28

–28

Surgery-Digestive system

2,184

7

6

2

3

Surgery-Eye

2,362

28

31

11

17

Surgery-Musculoskeletal

3,457

23

24

17

18

Surgery-Other

6,354

5

5

6

6

Surgery-Spine and spinal cord

1,247

37

34

36

31

88,242

0

0

0

0

Total

SOURCE: Authors’ analysis with MPFS, OPPS, HCRIS, outpatient claims, and carrier claims data.
NOTE: The change in PE RVUs is relative to a CY 2015 MPFS baseline prior to imposing the OPPS caps on imaging
services. Although the OPPS caps on imaging services could apply to a large number of services, only about 7 percent
of those services have MPFS values that exceed the cap. Applying these caps reduces the baseline PE RVUs by
approximately 1 percent for Radiology-Advanced Diagnostic Imaging and less than 1 percent for Medicine-Other,
Radiology-Other, and Radiology-Standard Diagnostic Imaging.

accurate. Assessing the accuracy of these relative values would require additional data sources
(and likely data collection) as well as input from organized medicine.
The largest gains are seen in Radiology-Other, Surgery-Spine and Spinal, Surgery-Eye,
Surgery-Musculoskeletal, Medicine-Physical Medicine and Manipulative Treatment, and
Evaluation and Management-Office Visits, ranging from 10 to 57 percent increases. The
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Radiology-Other category contains invasive imaging procedures (including percutaneous imaging
procedures, therapeutic imaging, and radiologic guidance) that may be dissimilar from each other
even though this category is small in terms of allowed charges compared to the other categories.
The office visit impacts reflect the use of a single average OPPS cost estimate across all levels
of E&M visits. A portion of the 11 percent increase in PE RVUs may be attributable to a higher
intensity of services provided in the HOPD relative to non-facility setting office visits. We found
that the average work RVU for HOPD clinic visits is about 6 percent higher than the average work
RVU for office visits (1.34 versus 1.26) and assume that this would be reflected in the OPPS costs.
Using the OPPS cost increases the PE value for the lower-intensity services and reduces the
PE value for the higher-intensity service and results in an increase in the average PE value for
E&M services. This may also explain some of the increase in the payments for surgical procedures
that include global period visits. Our methodology estimated the equivalent number of E&M office
visits associated with each surgical global period based on average PE visit direct costs. This
means that the overall increase in the post-operative visits is comparable to the increase in
E&M office visits. The E&M other visits category is dominated by nursing and rest home visits.
The PE RVUs for Physical Medicine and Manipulative Treatment also increase, indicating
that physical therapy and chiropractic services have higher relative values in OPPS than in the
current PE valuation.
On the other end, the largest losses are in Radiology-Radiation Oncology, Advanced
Diagnostic Imaging, Nuclear Medicine, and Diagnostic Ultrasound; Pathology and Laboratory;
Medicine-Neurology; and Surgery-Cardiovascular, ranging from 15 to 48 percent losses. These
types of services tend to involve high-tech equipment or have high utilization of medical
supplies, which may not be accurately valued in this preliminary assessment of OPPS-based
approaches. The advanced imaging and radiation therapy services could suggest overvaluation
under the current PE methodology, but equipment utilization and costs may be different between
the settings, and additional exploration of the comparability of these costs is needed. Laboratory
supplies may be underreported in hospital settings, which would lead to underestimated costs in
the approach relying on OPPS claims and cost reports. Our approach in packaging medical
supplies and implantable devices may require refinement in order to ensure that the costs of
expensive devices such as stents are accurately packaged with revascularization procedures.
Further development would be needed to ensure that accurate relative values are established for
these types of service.
The trends across the types of services are generally similar across the scenarios with
different units and levels of valuation. The substitution of values for total PE compared to direct
PE resulted in similar trends in impact on PE RVUs. There are reduced effects on categories
such as Surgery-Eye, Radiology-Standard Diagnostic Imaging, and E&M-Other Visits and
increased effects on Radiology-Radiation Oncology, Medicine-Neurology, and MedicinePhysical Medicine. The substitution of PE values at the APC level compared to the HCPCS level
generally had less effect across the types of service, with exceptions of increasing impact on
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Pathology and Laboratory and decreasing impact on Radiology-Diagnostic Ultrasound and
Radiology-Other. However, the effects on broad types of service can mask the effect of changes
to specialties or practices. For example, some physicians provide higher-cost services and could
be paid less the cost of the services provided on average, or vice versa.
To illustrate the extent of possible overpayment or underpayment relative to the geometric
mean cost of an APC, we examined the variation in relative costs of APCs across individual
physicians (identified by NPIs) and APCs. Figure 7.5 shows the distribution of relative APC
costs for each physician, such that a value of 1 is the average APC cost among all physicians.
Most physicians have costs relatively close to the average, with 78 percent of physicians within
10 percent of the average cost and 89 percent of physicians within 15 percent of the average cost.
However, a small subset has substantially different costs than the average. For example,
0.1 percent (654 physicians) have costs more than two times the average (outside the range of
Figure 7.5). There are a variety of factors that could explain these physicians billing for high-cost
services, such as a physician furnishing a specialized set of services or serving a population with
complex needs. Under a payment policy that pays for individual services based on average costs
within an APC, physicians furnishing relatively higher-cost services would be underpaid.
Conversely, physicians furnishing relative lower-cost services would be overpaid. In hospital
settings with high service volumes, underpayments and overpayments may average out; however,
solo and small physician practices with lower volumes and furnishing a narrower array of services
could face systematic payment advantages or disadvantages, depending on their service mix.
Figure 7.5. Distribution of Volume-Weighted APC Costs Across Physicians

SOURCE: Authors’ analysis with OPPS, outpatient claims, and carrier claims data.
NOTE: The x-axis shows the volume-weighted average relative APC costs for each NPI.
The relative APC cost is calculated by normalizing the NPI-APC-level cost by the NPI-level
volume-weighted geometric mean cost. Physicians with more than two times the average
normalized volume-weighted geometric mean cost across APCs are grouped as greater
than 2; this group consists of 654 NPIs (0.1 percent of NPIs).
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Figure 7.6 shows the distribution of relative APC costs across all APCs. The values are
normalized to 1, which represents the average APC cost among physicians who provide at least
one service within the APC. Approximately 91 percent of APCs are within 5 percent of the
average APC cost. However, there are some APCs with higher relative costs, which could
indicate that higher-cost services are frequently provided or that there is substantial variation
within the APC service mix across physicians and other practitioners.
Figure 7.6. Distribution of Volume-Weighted APC Costs Across APCs

SOURCE: Authors’ analysis with OPPS, outpatient claims, and carrier claims data.
NOTE: The x-axis shows the volume-weighted average relative cost across all NPIs
for each APC. These relative costs are calculated by normalizing the NPI-APC-level
cost by the APC-level volume-weighted geometric mean cost.

Figure 7.7 shows two examples of APCs, one with low variation and one with high variation
in relative APC costs across physicians who furnish at least one service within the APC. The cost
of furnishing services in APC 5623 (Level 3 Radiation Therapy) is similar across physicians who
furnish these services. In contrast, there is wide variation in the cost of furnishing services in
APC 5374 (Level 4 Urology and Related Services) across physicians. One contributing factor to
the variation for APC 5374 is that the APC includes over 50 unique HCPCS codes, whereas
APC 5623 includes only 9 HCPCS codes that may be more clinically related and require more
similar resources. Under a payment policy that pays an average APC rate, such wide variation
means that physicians with low relative costs would be overpaid and physicians with high
relative costs would be underpaid relative to their costs.15 To curb potential inaccuracies in
15

See Table C.2 in Appendix C for a list of the APCs and the distribution across NPIs within each APC.
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Figure 7.7. Distribution of APC Costs Across NPIs in APC 5623 and APC 5374

SOURCE: Authors’ analysis with OPPS, outpatient claims, and carrier claims data.
NOTE: The relative APC cost for each NPI is the cost of the APC normalized by the volume-weighted geometric
mean cost across all NPIs; i.e., an NPI with a relative APC of 1 has the average APC cost across all NPIs
providing at least one service in the APC. The left panel shows APC 5623 (Level 3 Radiation Therapy), in which
the cost of services is similar across NPIs. The right panel shows APC 5374 (Level 4 Urology and Related
Services), in which more than half of the NPIs furnish lower-cost services and more than a quarter of the
physicians furnish higher-cost services within this APC.

PE rates at the APC level, policymakers could consider modifying the groupings to better reflect
clinical practices in physician offices. For example, services in APC 5374 could be split into two
payment groups, such that physicians furnishing mostly the lower-cost services would receive a
lower payment rate for those services and physicians furnishing mostly the higher-cost services
would receive a higher payment rate. Another option is to develop the PE rates for individual
services rather than groups of services.
Table 7.7 shows the impact on PE RVUs on specialties in scenarios 5 and 6 when the
relative values are kept budget neutral not only overall for all services, but also for each type of
service category. Extremely large gains are seen for Clinical Social Workers (216 percent increase
in PE RVUs, in the HCPCS-level valuation) and Clinical Psychologists (190 percent increase)
and Audiologists (78 percent increase). Psychiatry and Allergy/Immunology specialties also
have increases in PE RVUs (17 and 14 percent increases, respectively). The results for Clinical
Social Workers, Clinical Psychologists, and Psychiatry are consistent with the findings in
Chapter 4 that showed that cognitive and counseling services have low levels of direct costs and
allocated indirect costs in the current PE methodology and would benefit from the higher relative
values based on the HOPD data.
The losses in PE RVUs are more spread out across different specialties, with the largest
losses for Diagnostic Testing facilities (31 percent reduction) and Portable X-ray Suppliers
(28 percent reduction). Even with the budget neutrality constraint by type of service, most of
the radiology specialties face reductions in PE RVUs ranging from losses of 2 percent for
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Table 7.7. Impact of Using OPPS-Based Total PE and Budget Neutrality by
Type of Service, by Specialty
Scenario
Level of Alternative Valuation
Specialty
Allergy/immunology
Anesthesiology
Audiologist
Cardiac surgery
Cardiology

Allowed Charges
($ Millions)

5
APC

6
HCPCS

Impact of PE RVU Changes
(% Difference)

216

23

14

1,990

–1

–1

60

84

78

355

11

11

6,524

–2

–1

Chiropractor

807

0

0

Clinical psychologist

696

179

190

Clinical social worker

516

231

216

Colon and rectal surgery

160

2

2

Critical care

289

1

0

Dermatology

3,133

–5

–5

698

–33

–31

3,079

0

0

457

–3

–4

Family medicine

6,193

2

2

Gastroenterology

1,885

–4

–3

General practice

507

2

2

General surgery

Diagnostic testing facility
Emergency medicine
Endocrinology

2,263

0

1

Geriatrics

230

0

0

Hand surgery

161

–7

–8

1,826

–7

–9

Independent laboratory

710

0

–5

Infectious disease

657

–3

–2

Hematology/oncology

Internal medicine

11,299

1

1

Interventional pain management

680

–1

–2

Interventional radiology

275

0

–2

Multispecialty clinic/OT

84

1

1

Nephrology

2,193

3

2

Neurology

1,518

–4

–4

754

–6

–6

Neurosurgery
Nuclear medicine

49

–3

–3

Nurse anesthetist/anesthesiologist asst

1,181

0

0

Nurse practitioner

2,239

3

3

692

1

1

5,556

–4

–2

Obstetrics/gynecology
Ophthalmology
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Table 7.7. Impact of Using OPPS-Based Total PE and Budget Neutrality by
Type of Service, by Specialty—Continued
Scenario
Level of Alternative Valuation

5
APC

6
HCPCS

Specialty

Allowed Charges
($ Millions)

Optometry

1,152

–7

–6

45

1

3

Oral/maxillofacial surgery
Orthopedic surgery

Impact of PE RVU Changes
(% Difference)

3,671

0

0

27

15

15

Otolaryngology

1,174

–4

–4

Pathology

1,078

1

4

Pediatrics

59

3

2

Physical medicine

1,008

3

3

Physical/occupational therapy

2,847

4

4

Physician assistant

1,568

1

1

375

–2

–1

2,000

3

5

109

–27

–28

Psychiatry

1,355

15

17

Pulmonary disease

1,806

2

–1

Radiation oncology

1,796

–4

–4

Other

Plastic surgery
Podiatry
Portable X–ray supplier

Radiation therapy center

57

–8

–8

4,479

–2

–2

Rheumatology

539

–1

–3

Thoracic surgery

343

10

11

1,837

10

8

983

–12

–11

88,242

0

0

Radiology

Urology
Vascular surgery
Total

SOURCE: Authors’ analysis with MPFS, OPPS, HCRIS, outpatient claims, and carrier claims data.
NOTE: The change in PE RVUs is relative to a CY 2015 MPFS baseline prior to imposing the OPPS caps on imaging
services. Although the OPPS caps on imaging services could apply to a large number of services, only about
7 percent of those services have MPFS values that exceed the cap. Applying these caps reduces the baseline PE
RVUs by approximately 1 percent for Diagnostic Testing facilities and physicians specializing in Radiology, Nuclear
Medicine, and Vascular Surgery.

Interventional Radiology to the 31 percent for Diagnostic Testing facility. The reduction in
PE RVUs for some of the Internal Medicine subspecialties such as Hematology/Oncology,
Neurology, Gastroenterology, and Cardiology may be influenced by their E&M office visits
that generally have higher than average intensity than visits to primary care specialties such as
internal medicine and family medicine.
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Chapter Summary
In this chapter, we assessed some approaches for using OPPS cost data to value PE RVUs in
the MPFS. We found that it is feasible to use the OPPS-based cost estimates to establish relative
values of PE; however, further development and significant refinement of the approach is needed
to establish an accurate rate-setting methodology. There are several incremental steps that could
be taken to use OPPS-based cost data. Like the implementation and maintenance of the current
PE methodology, the development of these refinements and their routine maintenance could be
addressed through notice and comment rulemaking, as well as through recommendations from
organized medicine.
We explored using the OPPS cost data at different levels and units of measure. We found
variation in the APC-level cost estimates across physicians, which means that payments for
APCs would be misaligned with actual costs for some physicians. Thus, we recommend that
future refinements of this methodology focus on establishing rates for individual services rather
than for groups of services defined by APCs.
We tested two alternative approaches for OPPS-based cost units: replacing total costs or
direct costs only in MPFS PE valuation. We found the OPPS-based total cost estimates were
somewhat more closely aligned with the current MPFS PE RVUs. This may be due in part to
imprecision in the estimated percentage of OPPS costs that are direct costs, which rely on
hospital charges and cost-to-charge ratios in our approach. One challenge in using OPPS-based
total cost estimates is that our estimation of these indirect costs still relies on the MPFS direct PE
inputs for the portion of PE reflecting indirect costs associated with work and for services that
are not frequently provided in a HOPD setting. In all the approaches we tested, the estimates for
costs outside the non-facility intra-service period (including those in global periods) also rely on
the MPFS direct PE inputs. Future development should focus on refining the estimation of these
cost components.
There are different options for possible policies involving an OPPS-based cost-finding
methodology going forward. All of the options would increase the degree of alignment between
Medicare payment policies for hospitals, ASCs, and non-facility settings. One incremental option
is to use the OPPS-based cost estimates to help identify misvalued codes in the MPFS. Another
option is to cap MPFS rates using relative values consistent with the OPPS methodology. Prior
MPFS rulemaking has discussed limiting the non-facility MPFS payment rates to the OPPS or
ASC payment rates, but there has not been agreement on the methodology to do so.
Alternatively, the current MPFS PE could be replaced with relative values derived from the
OPPS cost data, which would more directly address the issues identified in Chapter 1 regarding
the current method and provide a mechanism for regular updates in the data used to construct the
RVUs. If OPPS-based costs are used to construct total PE RVUs, the process of determining
values would also be streamlined by using a single data source, thereby eliminating the
complexities posed by having separate direct and indirect RVU pools; however, a methodology
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for establishing values for indirect costs associated with work would still be required. Note that
the MPFS rates would not need to be equal to OPPS payments rates; rather the relative values
would be based on the same methodology and data. In cases where there are real resource and
cost differences for services provided in different settings, a site-specific conversion factor could
be established, similar to the approach used for ASC payments.
One way to address some methodological challenges and to transition into an OPPS-based
methodology could be to constrain the replacement within types of service that are deemed
appropriate for such a replacement. This could be done so that the aggregate PE RVUs for
certain types of service are budget neutral but the relative values within the type of service
follow the new methodology. This could also allow for transparent discussions and adjustments
about relative payments between types of services.
Although this analysis showed differences between the current MPFS PE RVUs and relative
values determined based on OPPS cost data, it is not obvious which are more accurate.
Nonetheless, moving toward a system that uses the same underlying data to establish relative
values across site of service could reduce payment differentials. Determining how to categorize
services appropriate for OPPS-based cost replacement would require further development and
input from organized medicine.
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8. Summary, Policy Recommendations, Conclusions

This report outlines several options for improving the rate setting of PE in the MPFS.
Significant investments are needed to ensure that the MPFS relative values reflect the costs of
providing services. Accurate values are needed to ensure access to medically appropriate
services for Medicare beneficiaries and prudent resource use. Because the MPFS relative weights
are frequently used in the private sector, the ways in which Medicare establishes values have
important ramifications for the entire U.S. health care system.
CMS has devoted significant resources to alternative payment models that create incentives
for value rather than volume of care. Given the trend away from fee-for-service, some have
argued that significant investments in improving the accuracy of MPFS rate setting are
unnecessary. However, many components of alternative payment models are built on
components in the MPFS. Inaccuracies in MPFS rate setting could therefore introduce
inaccuracies and unintended incentives into alternative payment models as well. Alternative
payment models are also unlikely to fully replace the MPFS, at least in the near and medium
term. Therefore, CMS investments in improving the accuracy of the MPFS are warranted.

Potential Policy Changes: Use OPPS Cost Data
This report outlines a number of potential policy changes related to valuation of practice
expense that CMS could consider. The most sweeping change that could be considered is to
adopt an OPPS-based set of relative values for total PE. Primary benefits would include
reduction of financial incentives to perform certain services in a place of service that may not
align with medical considerations, an overall simplification of Medicare payment policy, and
more efficient use of rate-setting resources because cost information would be shared between
the OPPS and MPFS. A common underlying methodological approach that aligns relative
values across sites of service could still incorporate payment differentials if deemed necessary
for real cost differences, e.g., for infrastructure or wages. For example, MPFS total PE could be
established based on the OPPS-based cost estimates multiplied by a conversion factor to account
for known cost differentials between settings. This could allow for any explicit payment
differentials to be transparent to policymakers, providers, and patients.
There are a number of details that would need to be worked through before implementing a
change to PE valuation using OPPS costs, including how to set rates for services that are
infrequently provided in outpatient settings and how to set PE rates outside the intra-service
period in non-facility settings (which do not have a comparable cost in the OPPS). The OPPS
cost data are based on hospital charges and accounting practices, which may be imprecise for
services that, for example, involve high-tech medical equipment that can have charges allocated
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based on square footage rather than costs. Even so, we believe that the potential benefits are
large enough to warrant taking the next steps toward fully developing a PE allocation approach
based on the OPPS data and methodology. The next steps could be incremental. For example, an
OPPS-based approach could be developed for surgical procedures, which tend to have more
similar relative values in the MPFS and OPPS than other types of service, and there is a precedent
of adapting OPPS rates for ASC payments. Applying budget neutrality constraints by types of
service could aid in transitioning from the current rate-setting methodology to an alternative
approach. The process of establishing an alternative approach would benefit from reviews by
CMS and the RUC to ensure that a new methodology is applied to an appropriate set of services
and integrates with the current methodology that may remain intact if incremental steps are
taken. A potential downside and risk of moving forward with an OPPS-based approach relates to
possible inaccuracies in the outpatient charges and cost-to-charge ratios used in the OPPS claims
processing, which could be more problematic for non-facility settings with lower volumes and a
narrower service mix. In addition, there are challenges in identifying cost differentials that reflect
artifacts of the existing methodologies versus actual resource differences, which could be used to
establish explicit payment differentials between the systems.

Other Policy Options
If steps toward adopting a wholesale change to the PE valuation system are not undertaken,
there are a number of changes that could improve rate setting within the current system. First,
our analyses of Medicare claims and physician interviews suggest that the current PE system
likely allocates too much indirect PE to facility-based services that are primarily performed by
physicians who work entirely (or almost entirely) in a facility setting. We recommend cutting
indirect PE allocated to such services. Moreover, if current trends continue, we anticipate that
more physicians will be based entirely in a facility setting. If so, there will likely be more
services that are primarily performed by such physicians; therefore, we recommend updating
the list of such services periodically.
Second, the PPIS survey inputs that are used for indirect cost allocation are outdated and
likely to become increasingly inaccurate over time. No existing survey was identified that could
replace the PPIS as a source of input data for PE valuation. The MGMA data analyzed in this
report are the most comprehensive PE data available that reflect current practice structures. But
MGMA does not cover many CMS specialties, making it an insufficient replacement for PPIS
even if CMS were able to negotiate its use for rate-setting purposes.
Repeating a survey the size of the PPIS would be expensive for CMS and a substantial
burden for practices that are asked to participate in the survey, especially if it were repeated on
an ongoing basis to ensure that PE payments reflect future changes. Accordingly, we recommend
grouping specialties into a smaller number of categories with the goal of creating homogenous
groupings, both for PE cost structures and clinical processes. Reducing the number of specialty
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categories would substantially reduce survey burden while still producing survey inputs that are
based on sufficiently large sample sizes to reliably allocate PE. Moreover, CMS could recruit a
number of practices willing to participate in PE data collection on an ongoing basis, which
should reduce survey costs substantially over time.
When we use MGMA-based inputs to replace the PPIS values in the algorithm, MGMA data
availability required us to replace PE/HR with PE/wRVU. This change in the denomination of
inputs did not result in substantial specialty-level changes. In future PE surveys, we recommend
collecting PE/wRVU rather than PE/HR, because many practices measure all-payer RVUs for
other purposes (e.g., measuring physician productivity). Physician time is harder to measure and
ultimately produces less reliable measurements that come at a larger burden for data collection.
Many practices could report annual direct and indirect PE/wRVU with little effort beyond what
is currently done for their routine accounting systems.
Our analyses of MGMA data suggest that variation in some components of indirect PE is
poorly explained by work and direct costs. This suggests that some components of indirect PE
could be more fairly allocated outside of the standard indirect pool. For instance, if billing
expenses primarily depend on the number of patient visits rather than the work or direct PE
associated with the procedure, such an expense could be allocated separately from the current
indirect pool. If a new PE survey is performed, we recommend assessing in a pilot study which
components of indirect PE can consistently be measured by practices. We recommend that any
such indirect PE components that are not well explained by work and direct PE within specialties
should be considered for allocation outside of the standard indirect pool.
Another policy change that could be implemented within the context of the current PE
system would be to identify misvalued codes using OPPS information. If there are services with
substantially higher PE under the MPFS than the OPPS data would suggest, an option would be
to extend OPPS caps to these services. However, capping values only addresses high MPFS PE
values and not low MPFS PE values. Furthermore, capping disrupts the relative values between
services and potentially budget neutrality.

Other Considerations
Our analyses have also identified several areas where the current system appears to be
performing as intended. For example, we had anticipated that larger practices might be much
more efficient than smaller practices with respect to PE. We did not find that to be the case. We
believe that larger practices may be providing a larger range of services, which attenuates any
economies of scale, and that economies of scale may be playing out at the ownership level.
Rather than considering practice size in rate setting, we recommend updating PE inputs on a
regular basis to capture changes in practice structures that may affect the resources required to
perform the typical instance of a given service.

105

This study has several limitations. We did not consider an exhaustive list of potential
changes to PE valuation. For example, we did not consider potential changes to measurement of
direct cost inputs. Many of the policy options that we considered would need further development
and testing before they are ready for implementation. For example, while we identified many
important methodological issues related to using OPPS cost data in MPFS PE valuation, we were
not able to resolve all of the issues in this project. Additionally, many of our analyses rely on
MGMA data that have thin coverage of many specialties, do not arise from a probability sample
(which results in a greater proportion of facility-based practices), and require imputation for
many cost elements. Although we believe these are the best data available for our investigations,
these limitations reduce the overall strength of evidence.
Despite these limitations, we recommend that the policies discussed in this report be the
basis for future improvements in the valuation of PE in the MPFS. Even as Medicare and other
payers shift toward alternative payment models, fee-for-service payment rates—at a minimum—
provide a baseline against which stakeholders measure new payment policies. Improving
payment accuracy is necessary for CMS to achieve its strategic goals and would support
improved payment policies in many other areas of the country’s health care system.
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Appendix A: Summary of the Current Algorithm Used in the PE
Valuation Process

For easy reference, we reproduce the steps of the current PE allocation algorithm here.
These steps are quoted from the 2017 proposed rule, available from CMS (2016). For some steps
we have added annotations in italics. See also pages C-8 through C-15 of Zuckerman et al.
(2015) for alternative descriptions of the algorithm.
1. Sum the direct costs of the inputs for each service. Note: Various categories of direct
costs are tabulated on a HCPCS-level basis using input from the RUC.
2. Calculate the aggregate pool of PE costs for the current year. We set the aggregate pool
of PE costs equal to the product of the ratio of the current aggregate PE RVUs to current
aggregate work RVUs and the proposed aggregate work RVUs. Note: In this context
“proposed” work RVUs are the RVUs from a new year of utilization and “aggregate
pool” sums across all HCPCS.
3. Calculate the aggregate pool of direct PE costs for use in rate setting. This is the product
of the aggregate direct costs for all services from step 1 and the utilization data for that
service.
4. Using the results of step 2 and step 3, use the conversion factor to calculate a direct
PE scaling adjustment to ensure that the aggregate pool of direct PE costs calculated in
step 3 does not vary from the aggregate pool of direct PE costs for the current year.
Apply the scaling adjustment to the direct costs for each service (as calculated in step 1).
5. Convert the results of step 4 to a RVU scale for each service. To do this, divide the
results of step 4 by the conversion factor (CF). Note that the actual value of the CF used
in this calculation does not influence the final direct cost PE RVUs as long as the same
CF is used in step 4 and step 5. Different CFs would result in different direct PE scaling
adjustments, but this has no effect on the final direct cost PE RVUs since changes in the
CFs and changes in the associated direct scaling adjustments offset one another.
6. Based on the survey data, calculate direct and indirect PE percentages for each physician
specialty. Note: These survey data primarily come from the PPIS.
7. Calculate direct and indirect PE percentages at the service level by taking a weighted
average of the results of step 6 for the specialties that furnish the service. Note that for
services with technical components (TCs) and professional components (PCs), the direct
and indirect percentages for a given service do not vary by the PC, TC, and global
service. Note: This step ensures that RVUs vary by HCPCS, not by specialty.
8. Calculate the service-level allocators for the indirect PEs based on the percentages
calculated in step 7. The indirect PEs are allocated based on the three components: the
direct PE RVUs; the clinical labor PE RVUs; and the work RVUs. For most services the
indirect allocator is: indirect PE percentage * (direct PE RVUs/direct percentage) + work
RVUs. There are two situations where this formula is modified: (a) If the service is a
global service (i.e., a service with global, professional, and technical components), then
the indirect PE allocator is: indirect percentage (direct PE RVUs/direct percentage) +
clinical labor PE RVUs + work RVUs. (b) If the clinical labor PE RVUs exceed the work
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9.
10.
11.
12.
13.

14.
15.
16.

17.
18.

RVUs (and the service is not a global service), then the indirect allocator is: indirect PE
percentage (direct PE RVUs/direct percentage) + clinical labor PE RVUs. Note: While
direct costs are tabulated at the HCPCS level, indirect PE in most cases depends only on
the specialties performing the service, direct PE RVUs, and work RVUs.
Calculate the current aggregate pool of indirect PE RVUs by multiplying the result of
step 8 by the average indirect PE percentage from the survey data.
Calculate an aggregate pool of indirect PE RVUs for all PFS services by adding the
product of the indirect PE allocators for a service from step 8 and the utilization data for
that service.
Using the results of step 9 and step 10, calculate an indirect PE adjustment so that the
aggregate indirect allocation does not exceed the available aggregate indirect PE RVUs
and apply it to indirect allocators calculated in step 8.
Using the results of step 11, calculate aggregate pools of specialty-specific adjusted
indirect PE allocators for all PFS services for a specialty by adding the product of the
adjusted indirect PE allocator for each service and the utilization data for that service.
Using the specialty-specific indirect PE/HR data, calculate specialty-specific aggregate
pools of indirect PE for all PFS services for that specialty by adding the product of the
indirect PE/HR for the specialty, the work time for the service, and the specialty’s
utilization for the service across all services furnished by the specialty.
Using the results of step 12 and step 13, calculate the specialty-specific indirect
PE scaling factors.
Using the results of step 14, calculate an indirect practice cost index at the specialty level
by dividing each specialty-specific indirect scaling factor by the average indirect scaling
factor for the entire PFS.
Calculate the indirect practice cost index at the service level to ensure the capture of all
indirect costs. Calculate a weighted average of the practice cost index values for the
specialties that furnish the service. (Note: For services with TCs and PCs, we calculate
the indirect practice cost index across the global service, PCs, and TCs. Under this
method, the indirect practice cost index for a given service—e.g., echocardiogram—does
not vary by the PC, TC, and global service.) Note: As with step 7, ensure that RVUs vary
only by HCPCS, not specialty.
Apply the service-level indirect practice cost index calculated in step 16 to the servicelevel adjusted indirect allocators calculated in step 11 to get the indirect PE RVUs.
Add the direct PE RVUs from step 5 to the indirect PE RVUs from step 17 and apply the
final PE budget neutrality (BN) adjustment. The final PE BN adjustment is calculated by
comparing the sum of steps 5 and 17 to the proposed aggregate work RVUs scaled by the
ratio of current aggregate PE and work RVUs. This adjustment ensures that all PE RVUs
in the PFS account for the fact that certain specialties are excluded from the calculation
of PE RVUs but included in maintaining overall PFS budget neutrality.
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Appendix B: Defining Place of Service, Type of Practice, and
Ownership

Establishing clear and consistent definitions of terms is necessary to discuss and analyze
how indirect costs vary depending on the location and ownership characteristics of the practice.
Hence, we use the following definitions throughout the report:

Place of Service
The Medicare billing location at which the health service for the individual claim is
provided. A Medicare Physician Fee Schedule (MPFS) facility setting means the service was
provided at a location such as a hospital, ambulatory surgical center, skilled nursing facility
office (place of service codes 21, 24, 31), or other settings outside of the physician’s office. A
MPFS non-facility setting means the service was provided at a location such as a physician’s
office, urgent care facility, assisted living facility (place of service codes 11, 20, 13), or a freestanding center that cannot bill Medicare. (See Figure B.1.) MGMA also uses the CMS place
of service codes when asking practices to report the gross charges and number of procedures
conducted inside the practice (non-facility settings). However, its definition is somewhat more
restrictive than MPFS. A procedure is considered to be based in a non-facility (inside a practice)
only if its place of service code is 11 (“office”), and it is in a facility (outside a practice) for all
other codes (12–81). Further, the count of procedures excludes procedures purchased from
external providers/facilities on behalf of capitation patients.
Figure B.1. Definition of Place of Service
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Type of Practice
A community-based practice is any practice that bills a majority of its claims to a MPFS
non-facility place of service. A hospital-based practice is any practice that bills a majority of its
claims to a MPFS facility place of service. (See Figure B.2.) Type of practice does not depend on
the practice’s ownership or whether the practice has various contractual arrangements with a
hospital (e.g., a hospital could own a community-based practice), but the type of practice may be
highly correlated with those additional factors.
Figure B.2. Definition of Type of Practice

Ownership
The individual or organization that legally owns the practice. A practice may be physician
owned or hospital owned; there may be other ownership arrangements as well, such as joint
ownership between the physician and a hospital or management organization. (See Figure B.3.)
Figure B.3. Definition of Ownership
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Figure B.4 shows how the type of practice and ownership are distributed in the MGMA data.
Most practices in the MGMA data perform almost all of their procedures in non-facility settings.
Another cluster of practices performs almost all of their procedures in facility settings. However,
a non-trivial number of practices are split, performing services in both facility and non-facility
locations. This pattern is true across all types of ownership. It is possible for a hospital-owned
practice to perform almost all of its services in non-facility settings, and it is possible for a
physician-owned practice to perform almost all services in facility settings.
Figure B.4. Distribution of Type of Practice and Ownership in MGMA Data
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Appendix C: Supplemental Information for the OPPS Analyses

This appendix contains supplemental information on the methodology and results from the
OPPS analyses described in in Chapter 7.

Determining Which Services Furnished in Non-Facility Settings Could Be
Valued Using OPPS-Based Costs
This section includes further details on the criteria we developed to identify services that are
eligible for PE valuation using OPPS-based costs. Figure C.1 shows the HCPCS codes with PE
paid under the MPFS, each of our exclusion stages, and the final set of codes for which we
derived OPPS-based costs in non-facility settings.
Figure C.1. HCPCS Codes with OPPS-Based Costs Comparable to Non-Facility PE

SOURCE: Authors’ analysis of MPFS and OPPS data.
NOTE: HCPCS codes in the gray boxes are excluded from the OPPS-based cost replacement for the following
reasons: PE is not paid, there is no direct PE component, or we could not estimate costs from the OPPS data. For
HCPCS in the orange boxes, we used OPPS-based costs to replace non-facility intra-service PE relative values in
the simulations.
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We started with 16,095 records according to the CY 2015 MPFS final rule (CMS, 2014).
These records are at the HCPCS code-modifier level. We then applied the following exclusion
criteria:
1. HCPCS codes that are not separately paid under the MPFS (indicated by status codes
other than A, R, and T).
2. HCPCS codes that are not payable in a non-facility setting (indicated by the “non-facility
NA indicator” in the published rate files). Modifiers that do not incur intra-service direct
PE. In the published rate files, a HCPCS code can have two or three records with
different modifiers. For HCPCS codes with two records, one billed without a modifier
and one billed for a professional component (modifier 26) or discontinued procedure
(modifier 53), we retained the record without the modifier. When a HCPCS code has two
or three records and one of them is billed with modifier TC (technical component), we
retained the record with modifier TC.
3. HCPCS codes that have zero intra-service direct PE. The OPPS cost data are comparable
to relative PE during the intra-service period in non-facility settings.1
4. HCPCS codes that have fixed values that are hardwired based on MPFS rulemaking from
prior years.
After the first stage of exclusions, we retain 2,921 unique HCPCS codes that are paid PE.
Next, we excluded HCPCS codes for which we had insufficient data to estimate total intraservice costs from the OPPS data.
Of the 2,921 HCPCS codes, 406 have low HOPD volumes, defined as fewer than
30 services per year, which we deemed not enough data to have a reliable cost estimate. Of
the codes with low HOPD volume, 350 are also infrequently provided in physician offices
(frequency less than 1,000), and 40 are not paid under OPPS and thus do not have OPPS cost
estimates. These 390 codes were excluded from the valuation using OPPS-based costs.
For the remaining 16 HCPCS codes that have low HOPD volumes but high PO volumes,
we determined reference prices based on their APC grouping and intra-service direct PE costs.
Specifically, for each of the 16 target codes that needed a reference price, we identified all codes
under the same APC with intra-service direct PE cost between 85 and 115 percent of the target
code’s intra-service direct PE cost. The average cost across these identified codes is the reference
price for the target code. We did not find reference prices for two codes, G0445 and 11001, and
excluded them from the valuation using OPPS-based costs.
In the current MPFS rate-setting process, there are HCPCS codes that are crosswalked to
other codes in MPFS and take on the same PE RVU. This applies to 11 codes for which we have
1

Using the CY 2015 MPFS final rule direct PE inputs, we calculated the intra-service direct costs as the sum of the
non-facility service, supply, and equipment costs minus facility supply and equipment costs. We subtracted the
facility supply and equipment costs from this intra-service estimate because they are typically for post-service
supply and equipment costs for codes that have a 10- or 90-global period.

113

HOPD costs. In addition, some codes paid under the MPFS are billed under different codes in
OPPS. We crosswalked 35 codes to OPPS codes and applied their relative value according to the
cost of the corresponding OPPS codes. Some of the crosswalked codes are one-to-one matches
between the MPFS and OPPS, while other codes in the OPPS correspond to more than one code
in the MPFS and vice versa. In CY 2015, for example, for ultrasonic guidance for placement of
radiation therapy fields, HCPCS code G6001 is used in the MPFS while code 77387 is used in
the OPPS. E&M office visit codes are 99201-99215 in MPFS, but are billed using a single
code G0463 in the OPPS. After applying these criteria, we ended with 2,529 HCPCS codes
with OPPS-based cost information that could be used to establish PE RVUs in the simulation
analyses. Because of the 11 codes that take on values of other codes, we used OPPS cost data
from 2,518 unique codes to value PE RVUs for these 2,529 codes.

Type of Service Categories
Table C.1 shows the HCPCS codes included in each type of service category. We developed
this categorization based on the Berenson-Eggers Type of Service (BETOS) coding system and
the section headings in the Current Procedural Terminology (CPT) 2015 codebook. For
radiology services, we also refined the type of service categories using the Neiman Imaging
Types of Service (NITOS) coding system to identify invasive procedures (Harvey L. Neiman
Health Policy Institute, 2017).
Table C.1. HCPCS Codes in Type of Service Categories
Type of Service

HCPCS

Anesthesia

00100-00105, 00109-00110, 00112-00128, 00130-00150, 00160, 00162-00174,
00176-00192, 00197, 00200, 00205, 00210-00222, 00228, 00230, 00241-00242,
00254, 00263, 00274, 00284-00285, 00300, 00313, 00320, 00322, 00326,
00330, 00350, 00365, 00378, 00400-00406, 00409-00411, 00420, 00450,
00452-00474, 00490, 00499-00520, 00522, 00524, 00527-00550, 00555-00604,
00615, 00620, 00622-00626, 00630, 00632-00635, 00640, 00650, 00670,
00700-00708, 00730, 00740-00744, 00750, 00752, 00754, 00756, 00770,
00781, 00790, 00792, 00794, 00796-00802, 00810-00840, 00842 00844-00880,
00882-00914, 00916, 00918-00924, 00926, 00928, 00930, 00932-00934,
00936-00948, 00950, 00952, 00999, 01000, 01002, 01100, 01110, 01112,
01120-01150, 01160, 01170, 01173, 0118-01183, 01190-01234, 01240-01330,
01340-01360, 01380, 01382, 01390-01440, 01442, 01444-01654, 01656, 01670,
01680, 01682, 01699, 01700, 01710-01716, 01730-01782, 01800, 01810,
01820, 01829-01844, 01850, 01852, 01860, 01900-01926, 01930-01953, 01958,
01960-01963, 01965-01969, 01990-01999

Evaluation and managementOffice visits

99201-99205, 99211-99215

Evaluation and managementED/OB

99217-99220, 99221-99226, 99234-99236, 99281-99288, G0380-G0384

Evaluation and managementInpatient

99227-99230, 99231-99233, 99238, 99239, 99291, 99292, 99460-99486
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Table C.1. HCPCS Codes in Type of Service Categories—Continued
Type of Service

HCPCS

Evaluation and managementOther visits

99304-99310, 99315-99316, 99318, 99324-99328, 99334-99337

Evaluation and managementOther

All other services in range 99201-99499, G0101, G0102, G0181-G0182, G0245,
G0246, G0247-G0248, G0249, G0250, G0337, G0372, G0396, G0397, G0402,
G0406-G0408, G0409, G0420-G0421, G0425-G0427, G0436-G0439, G0442,
G0444, G0446, G0454, G0459, G9187, Q0091

Medicine-Manipulative treatment

98925-98943

Medicine-Neurology

95805-96020, G0453

Medicine-Physical medicine

97010-98778, G0151, G0157, G0159, G0270-G0271, G0281-G0283, G0329

Medicine-Cardiovascular

92920-93799, G0166, G0269, G0278, G0403-G0405, G0422-G0423, G9157,
Q0035

Medicine-Other

All other services in range 90281-99199 and 99500-99607, G0108-G0109,
G0117-G0118, G0128-G0129, G0152-G0156, G0158, G0162-G0164,
G0179-G0180, G0237-G0239, G0277, G0365, G0410, G0424, G0443, G0445,
G0447, G0451, G0473, G8482

Pathology and laboratory

All services in range 80000-89999, G0103, G0123-G0124, G0141, G0143,
G0145, G0306-G0307, G0328, G0417-G0419, G0431-G0432, G0434-G0435,
G0452, G0461-G0462, P3001

Radiology-Standard diagnostic
imaging

70030-70332, 70350-70390, 70550, 71010-71130, 72010-72120, 72170, 72190,
72200-72220, 73000-73030, 73050-73080, 73090-73110, 73120, 73130, 73140,
73500, 73510, 73520, 73530, 73540-73560, 73562, 73564, 73565, 73570,
73590-73600, 73610, 73620-73652, 73660, 74000, 74010, 74020, 74022,
74210-74260, 74270, 74280, 74290-74363, 74400-74775, 76006-76066, 76075,
76080, 76086-76092, 76095-76102, 76120, 76125, 76140, 76150, 76350,
77031-77057, 77061-77063, 77071-77077, 77080-77081, 77085, 77086, G0106,
G0120, G0122, G0130, G0202, G0204, G0206, G0279, Q0092

Radiology-Advanced diagnostic
imaging

70336, 70450-70549, 70551-70559, 71250-71275, 71550-71555, 72125-72159,
72191-72198, 73200-73206, 73218-73225, 73700-73706, 73718-73725,
74150-74185, 74261-74263, 75552-75574, 75635, 76070, 76071, 76093,
76094, 76355-76370, 76380-76400, 76497, 76498, 77058, 77059, 77078,
77084, G0288

Radiology-Diagnostic ultrasound

76506-76886, 76970, 76977, 76999, G0389

Radiology-Radiation oncology

77261-77799, G0339, G0340, G6003-G6016, 0073T

Radiology-Nuclear medicine

78012-79999, G0252

Radiology-Other

a

All other services in range 70000-79999, G6001, G6002

Surgery-Musculoskeletal

20000-29999, G0259-G0260, G0289, G0412-G0415

Surgery-Spine and spinal cord

62268-64999

Surgery-Cardiovascular

33010-37799

Surgery-Digestive

40490-49999, G0104-G0105, G0121, G0341, G0343, G0455, G0618-G6020,
G6022-G0625

Surgery-Eye

65091-68899

Surgery-Other

All other services in range 10021-69990, G0127, G0168, G0268, G0293, G0342,
G0364, G0416, G0429

SOURCE: Authors’ analysis based on the CPT 2015 codebook, BETOS coding system, and NITOS coding system.
a
Radiology-Other includes imaging/procedures that are invasive, such as vascular procedures, and radiologic
guidance procedures.
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Variation in OPPS-Based Costs of APCs Across Physicians
In developing the OPPS-based cost estimates to value MPFS PE RVUs, we analyzed the
variation in costs of services in APCs across the APCs and across physicians. The APC system
was developed for HOPD services, and the mix of services in POs may distribute differently
across APCs and physicians. Table C.2 shows a listing of the APCs, numbers of NPIs furnishing
at least one service within each API, the volume of physician services furnished, the geometric
mean cost of services assigned to the APC, and the distribution of costs and service volume
across NPIs for each APC.
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Table C.2. APC Service Volume and Costs by NPI in 2015
Distribution of Relative APC Costs by NPI
25th Percentile

APC

Description of APC

5012

Clinic visits and related
services
Critical care
Level 1 Skin procedures
Level 2 Skin procedures

5041
5051
5052
5053
5054
5055
5061
5071
5072
5073
5091
5092
5093
5101
5102

Level 3 Skin procedures
Level 4 Skin procedures
Level 5 Skin procedures
Hyperbaric oxygen
Level 1 Excision/ biopsy/
incision and drainage
Level 2 Excision/ biopsy/
incision and drainage
Level 3 Excision/ biopsy/
incision and drainage
Level 1 Breast/lymphatic
surgery and related
procedures
Level 2 Breast/lymphatic
surgery and related
procedures
Level 3 Breast/lymphatic
surgery and related
procedures
Level 1 Strapping and cast
application
Level 2 Strapping and cast
application

APC
Mean
b
Cost

50th Percentile

75th Percentile

90th Percentile

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Number of
a
NPIs

Volume of
Services in
POs

563,211

225,413,904

88.07

1.000 (0.027)

0.992

36.29

0.992

49.96

0.992

73.02

1.010

88.38

992
143,673
102,643

5,136
11,986,198
5,452,208

592.98
113.43
147.34

1.000 (0.000)
1.022 (0.202)
1.039 (0.310)

1.000
0.841
0.831

73.89
27.98
28.18

1.000
1.005
0.970

73.89
39.73
59.43

1.000
1.148
1.245

73.89
67.11
78.25

1.000
1.241
1.616

73.89
86.77
88.72

20,582
15,571
2,645
85
63,157

1,124,743
273,038
17,859
52,102
531,347

498.03
728.01
805.26
109.38
316.42

1.043 (0.250)
1.019 (0.164)
1.008 (0.098)
1.000 (0.000)
1.013 (0.212)

0.657
0.932
0.988
1.000
0.970

7.28
15.37
18.22
27.85
36.60

0.722
1.050
1.049
1.000
1.092

16.14
40.68
58.44
65.95
53.04

1.077
1.108
1.049
1.000
1.182

40.88
71.34
85.08
82.33
73.30

1.209
1.148
1.068
1.000
1.244

76.59
88.34
93.85
90.61
90.01

55,623

280,609

399.36

1.147 (0.493)

1.134

27.94

1.241

44.86

1.347

66.59

1.541

84.00

9,385

12,165

733.87

1.005 (0.100)

0.969

27.92

0.990

48.01

1.083

74.06

1.111

89.44

2,081

1,164

845.09

0.997 (0.081)

0.936

38.83

0.994

55.58

1.056

76.20

1.117

91.07

9

26

1,064.17

1.000 (0.000)

1.000

80.77

1.000

84.62

1.000

84.62

1.000

100.00

460

1,777

1,460.65

1.000 (0.000)

1.000

44.06

1.000

44.06

1.000

64.66

1.000

85.93

34,637

530,905

90.87

1.057 (0.323)

0.682

21.89

0.829

39.59

1.367

66.78

1.367

78.71

20,741

129,655

160.53

1.010 (0.112)

0.905

21.33

0.966

44.84

1.057

64.44

1.092

85.04
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC
5111
5112
5113
5114
5151
5152
5153
5154
5155
5161
5162
5163
5164
5165
5181
5182
5183
5191
5192
5193
5194

Description of APC
Level 1 Musculoskeletal
procedures
Level 2 Musculoskeletal
procedures
Level 3 Musculoskeletal
procedures
Level 4 Musculoskeletal
procedures
Level 1 Airway endoscopy
Level 2 Airway endoscopy
Level 3 Airway endoscopy
Level 4 Airway endoscopy
Level 5 Airway endoscopy
Level 1 ENT procedures
Level 2 ENT procedures
Level 3 ENT procedures
Level 4 ENT procedures
Level 5 ENT procedures
Level 1 Vascular procedures
Level 2 Vascular procedures
Level 3 Vascular procedures
Level 1 Endovascular
procedures
Level 2 Endovascular
procedures
Level 3 Endovascular
procedures
Level 4 Endovascular
procedures

50th Percentile

75th Percentile

90th Percentile

Number of
a
NPIs

Volume of
Services in
POs

APC
Mean
b
Cost

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

22,474

127,078

148.01

1.012 (0.117)

0.963

23.13

1.008

48.83

1.046

74.41

1.088

88.76

9,664

34,440

340.34

1.039 (0.296)

0.558

15.88

1.000

42.20

1.254

75.20

1.453

94.43

4,799

23,417

488.95

1.007 (0.305)

0.954

44.05

1.055

69.92

1.203

90.34

1.455

96.09

1,268

7,477

1,713.88

1.050 (0.125)

0.628

3.89

1.075

28.46

1.077

64.88

1.080

92.35

10,216
2,104
5,935
296
1,744
11,632
16,911
5,636
7,117
1,730
8,965
6,351
913
596

1,052,293
62,308
109,052
1,283
34,777
36,808
153,306
23,441
17,906
4,783
189,319
477,619
7,013
12,356

153.45
369.22
796.71
762.08
477.82
231.47
290.17
633.29
720.10
786.87
389.04
835.42
1,139.32
1,565.73

1.003 (0.068)
1.004 (0.080)
1.006 (0.093)
1.032 (0.138)
0.999 (0.036)
1.007 (0.081)
1.027 (0.290)
1.110 (0.390)
1.050 (0.430)
1.003 (0.389)
1.008 (0.105)
1.059 (0.369)
1.044 (0.299)
1.001 (0.038)

1.004
1.032
0.926
0.715
0.975
1.000
0.828
0.648
0.932
0.871
0.886
0.785
0.840
0.988

19.86
47.05
15.32
4.52
31.05
34.24
41.39
25.95
29.01
40.98
12.76
46.73
31.06
24.80

1.025
1.032
1.016
0.947
1.009
1.000
1.149
0.853
1.008
1.037
1.007
1.014
1.049
1.004

51.48
47.05
36.71
18.08
69.64
57.54
63.11
32.82
46.73
75.39
40.59
59.83
52.30
53.68

1.035
1.032
1.072
1.060
1.065
1.026
1.278
1.232
1.078
1.316
1.093
1.461
1.266
1.026

82.98
86.39
74.52
37.65
93.38
71.72
83.28
48.45
76.71
90.84
94.49
72.08
70.28
80.75

1.042
1.032
1.076
1.190
1.083
1.071
1.461
1.470
1.170
1.421
1.335
1.595
1.400
1.056

96.22
86.39
91.38
91.74
98.14
97.42
91.97
95.39
87.88
96.01
99.89
88.19
89.02
95.19

1,916

199,404

1,050.79

1.001 (0.068)

0.981

33.64

1.021

80.31

1.112

97.64

1.547

99.43

2,002

54,686

2,267.73

1.006 (0.136)

0.932

36.62

1.071

65.67

1.164

82.33

1.217

93.33

982

20,253

3,747.87

1.003 (0.070)

0.950

23.57

1.017

52.59

1.068

85.61

1.125

96.07
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC
5211
5241
5242
5243
5301
5302
5303
5311
5312
5313
5341
5361
5362
5371
5372
5373
5374
5375

Description of APC
Level 1 Electrophysiologic
procedures
Level 1 Blood product
exchange and related services
Level 2 Blood product
exchange and related services
Level 3 Blood product
exchange and related services
Level 1 Upper GI procedures
Level 2 Upper GI procedures
Level 3 Upper GI procedures
Level 1 Lower GI procedures
Level 2 Lower GI procedures
Level 3 Lower GI procedures
Abdominal/peritoneal/biliary
and related procedures
Level 1 Laparoscopy and
related services
Level 2 Laparoscopy and
related services
Level 1 Urology and related
services
Level 2 Urology and related
services
Level 3 Urology and related
services
Level 4 Urology and related
services
Level 5 Urology and related
services

Number of
a
NPIs

Volume of
Services in
POs

50th Percentile

75th Percentile

90th Percentile

APC
Mean
b
Cost

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

38

100

457.05

1.000 (0.000)

1.000

38.00

1.000

38.00

1.000

38.00

1.000

62.00

328

4,566

246.07

1.000 (0.000)

1.000

63.75

1.000

85.33

1.000

85.33

1.000

85.33

108

1,153

959.02

1.000 (0.000)

1.000

28.45

1.000

44.58

1.000

44.58

1.000

50.04

68

1,304

1,637.41

1.037 (0.179)

0.060

1.69

1.037

94.71

1.037

94.71

1.037

94.71

8,910
986
19
8,833
5,734
1,218
148

93,043
3,303
24
152,006
69,799
2,992
384

453.36
424.49
691.82
340.02
470.89
769.42
1,058.98

1.020 (0.181)
1.004 (0.107)
1.005 (0.092)
1.016 (0.192)
0.998 (0.055)
1.037 (0.155)
0.999 (0.100)

0.914
0.941
1.032
0.878
0.977
0.861
0.810

17.43
21.86
100.00
29.69
34.88
18.98
16.67

0.967
0.994
1.032
0.981
1.009
1.009
1.059

61.09
64.49
100.00
67.77
71.06
41.38
59.11

1.272
1.074
1.032
1.325
1.142
1.099
1.059

95.93
84.26
100.00
81.68
95.91
62.77
81.51

1.272
1.176
1.032
1.371
1.240
1.199
1.059

95.93
91.67
100.00
95.15
98.47
95.02
81.51

11

30

1,569.43

1.000 (0.020)

0.987

30.00

1.007

56.67

1.014

93.33

1.027

100.00

8

11

1,642.07

1.000 (0.000)

1.000

100.00

1.000

100.00

1.000

100.00

1.000

100.00

15,360

445,942

172.12

1.014 (0.171)

0.862

19.48

0.995

48.92

1.136

75.84

1.260

90.18

11,517

816,307

441.73

1.001 (0.048)

0.982

18.21

1.012

48.56

1.021

82.73

1.101

97.91

8,119

250,872

717.48

1.004 (0.084)

0.947

22.49

0.985

44.53

1.027

68.66

1.072

85.03

2,374

11,625

1,372.30

1.184 (0.455)

0.578

12.35

0.631

29.69

1.572

70.53

1.572

80.88

684

3,168

1,489.93

1.019 (0.200)

0.824

38.64

1.104

70.64

1.397

95.80

1.397

95.80
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC
5376
5411
5412
5413
5414
5415
5431

Description of APC
Level 6 Urology and related
services
Level 1 Gynecologic
procedures
Level 2 Gynecologic
procedures
Level 3 Gynecologic
procedures
Level 4 Gynecologic
procedures
Level 5 Gynecologic
procedures
Level 1 Nerve procedures

5441
5442
5443
5461

Level 1 Nerve injections
Level 2 Nerve injections
Level 3 Nerve injections
Level 1 Neurostimulator and
related procedures

5462

Level 2 Neurostimulator and
related procedures
Level 3 Neurostimulator and
related procedures
Laser eye procedures
Level 1 Intraocular procedures

5463
5481
5491
5501
5502

Level 1 Extraocular, repair,
and plastic eye procedures
Level 2 Extraocular, repair,
and plastic eye procedures

Number of
a
NPIs

Volume of
Services in
POs

APC
Mean
b
Cost

50th Percentile

75th Percentile

90th Percentile

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

7

24

2,038.54

1.000 (0.000)

1.000

100.00

1.000

100.00

1.000

100.00

1.000

100.00

25,694

120,203

122.17

0.997 (0.189)

0.933

47.62

1.085

68.40

1.315

89.76

1.315

96.54

20,496

36,389

258.29

1.012 (0.107)

0.978

26.81

1.046

57.40

1.092

81.00

1.129

98.27

7,826

5,962

327.79

1.043 (0.174)

0.866

18.53

1.157

50.03

1.165

63.99

1.193

94.53

4,378

6,768

872.14

1.031 (0.138)

0.946

27.98

0.966

35.65

1.106

63.67

1.182

97.41

206

202

1,001.55

1.015 (0.010)

1.017

100.00

1.017

100.00

1.017

100.00

1.017

100.00

3,975

120,104

1,047.18

1.011 (0.113)

0.972

10.37

1.034

44.53

1.067

82.83

1.088

97.09

130,462
21,452
9,953
160

8,255,214
650,781
1,267,837
283

166.83
275.05
530.93
649.61

1.010 (0.142)
1.029 (0.257)
1.007 (0.110)
1.049 (0.076)

0.911
0.841
0.901
0.737

14.83
42.37
16.14
1.77

0.977
1.019
0.996
1.069

35.99
61.64
39.53
65.02

0.995
1.374
1.071
1.069

70.64
79.60
67.97
100.00

1.163
1.461
1.111
1.069

88.21
92.61
86.98
100.00

2,771

20,418

839.66

1.019 (0.188)

0.884

28.62

0.884

47.14

1.243

79.09

1.243

98.52

64

32

760.89

1.000 (0.000)

1.000

46.88

1.000

71.88

1.000

71.88

1.000

100.00

15,779
2,792

721,668
37,670

460.62
561.71

1.006 (0.110)
1.004 (0.127)

0.930
0.961

34.48
16.55

0.988
1.010

60.61
84.89

1.136
1.230

81.57
94.19

1.220
1.512

90.73
97.61

23,523

446,138

250.40

1.001 (0.052)

0.979

16.41

0.994

52.79

1.016

84.75

1.064

93.65

10,368

66,026

465.74

1.021 (0.197)

0.904

28.92

0.941

56.11

1.124

74.38

1.369

88.84
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC
5503
5504
5521
5522
5523
5524
5571
5572
5573
5591
5592
5593
5611
5612
5613
5621
5622

Description of APC
Level 3 Extraocular, repair,
and plastic eye procedures
Level 4 Extraocular, repair,
and plastic eye procedures
Level 1 Imaging without
contrast

Number of
a
NPIs

Volume of
Services in
POs

50th Percentile

75th Percentile

90th Percentile

APC
Mean
b
Cost

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

4,976

21,425

691.20

1.023 (0.142)

0.877

13.55

0.981

37.64

1.078

62.93

1.180

84.69

131

292

403.62

0.969 (0.401)

0.824

82.19

0.824

82.19

1.343

87.33

1.793

96.23

126,041

15,193,756

57.70

1.003 (0.073)

0.992

34.66

1.012

53.74

1.030

73.32

1.051

88.48

Level 2 Imaging without
146,495
contrast
Level 3 Imaging without
61,109
contrast
Level 4 Imaging without
32,173
contrast
Level 1 Imaging with contrast 18,746

10,436,894

90.51

1.031 (0.258)

0.853

27.74

1.022

49.34

1.158

71.44

1.342

86.33

4,840,350

200.98

1.010 (0.135)

0.910

30.83

1.040

56.70

1.160

77.93

1.187

91.53

2,685,381

389.32

1.008 (0.098)

1.000

22.14

1.000

42.19

1.023

74.33

1.078

91.34

954,536

153.37

1.005 (0.093)

0.926

18.34

0.998

40.52

1.051

74.51

1.108

91.89

18,798
3,053
5,270

805,819
14,233
90,739

314.00
268.92
280.69

1.009 (0.129)
1.001 (0.037)
1.005 (0.090)

0.959
0.989
0.969

28.85
13.88
18.31

1.053
0.993
1.022

51.68
61.06
47.00

1.117
0.997
1.051

76.01
82.86
73.19

1.133
1.003
1.090

91.02
94.54
94.30

2,447

25,400

300.12

1.004 (0.091)

0.949

18.98

0.973

41.86

1.009

65.78

1.056

81.84

11,370

960,897

638.06

1.001 (0.034)

1.005

15.27

1.007

54.95

1.007

99.64

1.007

99.64

2,648

1,345,976

118.48

1.002 (0.064)

0.980

38.41

1.016

63.38

1.052

84.19

1.104

93.58

2,438

452,133

277.41

1.004 (0.092)

0.953

28.86

0.992

54.28

1.054

78.42

1.151

92.57

3,959

93,373

1,042.67

1.023 (0.135)

0.582

5.18

1.034

22.09

1.070

59.59

1.097

84.84

1,087
2,134

105,239
768,406

108.16
181.67

1.001 (0.043)
1.000 (0.014)

0.989
0.999

67.61
41.02

0.998
0.999

73.30
60.94

1.027
0.999

82.27
79.14

1.142
0.999

97.42
94.11

Level 2 Imaging with contrast
Level 3 Imaging with contrast
Level 1 Nuclear medicine
and related services
Level 2 Nuclear medicine
and related services
Level 3 Nuclear medicine
and related services
Level 1 Therapeutic radiation
treatment preparation
Level 2 Therapeutic radiation
treatment preparation
Level 3 Therapeutic radiation
treatment preparation
Level 1 Radiation therapy
Level 2 Radiation therapy
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC

Description of APC

50th Percentile

75th Percentile

90th Percentile

Number of
a
NPIs

Volume of
Services in
POs

APC
Mean
b
Cost

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

5623

Level 3 Radiation therapy

2,316

1,293,031

490.87

1.000 (0.010)

0.996

12.13

1.001

43.18

1.004

74.43

1.005

98.03

5624
5625
5626
5627

Level 4 Radiation therapy
Level 5 Radiation therapy
Level 6 Radiation therapy
Level 7 Radiation therapy

661
103
763
239

21,071
3,981
19,471
854

743.82
1,015.54
1,736.41
3,129.11

1.001 (0.037)
1.000 (0.000)
1.000 (0.000)
1.000 (0.000)

0.945
1.000
1.000
1.000

11.89
69.00
35.06
87.59

0.986
1.000
1.000
1.000

33.97
69.00
71.89
87.59

1.024
1.000
1.000
1.000

59.07
69.00
85.94
87.59

1.038
1.000
1.000
1.000

91.61
69.00
85.94
87.59

5661
5671
5672
5673
5674

Therapeutic nuclear medicine
Level 1 Pathology
Level 2 Pathology
Level 3 Pathology
Level 4 Pathology

649
10,057
3,046
5,736
1,524

3,474
10,753,701
306,589
1,230,427
47,431

201.13
35.94
55.20
63.31
41.28

1.005 (0.107)
1.003 (0.074)
1.044 (0.300)
1.120 (0.733)
1.029 (0.349)

0.932
0.956
0.731
0.788
0.988

37.65
17.79
21.68
22.00
63.76

1.126
1.019
0.769
0.937
0.988

73.58
38.03
41.76
43.99
63.76

1.180
1.056
0.991
1.001
0.988

100.00
84.94
48.93
70.25
86.74

1.180
1.070
1.273
1.892
2.084

100.00
97.95
54.02
92.19
97.45

5691
5692
5693

Level 1 Drug administration
Level 2 Drug administration
Level 3 Drug administration

41,719
202,132
35,723

12,690,656
13,282,379
1,976,436

25.74
36.26
88.24

1.019 (0.216)
1.030 (0.256)
1.020 (0.176)

0.909
0.801
0.856

36.23
22.92
14.59

1.099
0.811
1.009

78.71
43.33
31.47

1.388
0.936
1.115

84.90
53.22
61.28

1.488
1.332
1.143

93.92
86.13
87.70

5694

Level 4 Drug administration

17,690

4,524,376

215.57

1.048 (0.304)

0.693

10.96

0.696

26.11

0.703

41.77

1.311

75.80

5721

90,735

4,735,152

81.48

1.048 (0.371)

0.797

31.51

0.997

58.19

1.250

82.83

1.670

92.45

70,783

5,088,581

162.74

1.064 (0.340)

0.682

27.55

1.142

49.88

1.380

80.90

1.512

89.28

14,553

359,042

333.70

1.005 (0.107)

0.923

21.33

0.978

44.49

1.034

64.73

1.099

84.42

3,731

293,545

853.53

1.001 (0.023)

0.992

14.75

1.000

42.97

1.009

78.94

1.019

95.47

5731
5732
5733
5734

Level1 Diagnostic tests and
related services
Level 2 Diagnostic tests and
related services
Level 3 Diagnostic tests and
related services
Level 4 Diagnostic tests and
related services
Level 1 Minor procedures
Level 2 Minor procedures
Level 3 Minor procedures
Level 4 Minor procedures

91,614
53,284
275,387
150,254

797,839
2,976,034
38,239,148
9,622,317

9.78
27.16
40.59
74.33

1.012 (0.184)
1.040 (0.296)
1.070 (0.363)
1.016 (0.179)

0.827
0.757
0.636
0.876

8.41
14.03
31.23
13.44

1.019
0.994
0.865
1.009

69.67
51.51
39.24
51.44

1.019
1.227
1.339
1.121

87.37
76.49
60.91
80.43

1.155
1.485
1.384
1.270

94.68
87.95
80.32
94.24

5735

Level 5 Minor procedures

31,011

11,439,870

27.26

1.049 (0.567)

0.936

61.62

2.397

97.92

4.639

99.54

6.747

99.74

5722
5723
5724
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Table C.2. APC Service Volume and Costs by NPI in 2015—Continued
Distribution of Relative APC Costs by NPI
25th Percentile

APC

Description of APC

50th Percentile

75th Percentile

90th Percentile

Number of
a
NPIs

Volume of
Services in
POs

APC
Mean
b
Cost

Mean (SD)
Relative APC
Cost Across
c
NPIs

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

Rel
APC
Cost

Cum %
Services

5741

Level 1 Electronic analysis
of devices

18,658

2,602,796

34.33

1.002 (0.053)

0.971

20.68

1.002

49.53

1.036

81.24

1.080

95.17

5742

Level 2 Electronic analysis
of devices

11,262

179,673

107.46

1.012 (0.159)

0.954

57.15

1.134

69.49

1.269

94.14

1.269

97.49

5743

Level 3 Electronic analysis
of devices
Cardiac rehabilitation
Resuscitation and
cardioversion
Pulmonary treatment

3,498

144,433

208.16

1.003 (0.059)

0.953

10.29

0.992

39.12

1.040

74.48

1.069

94.07

368
536

67,823
1,455

106.79
268.56

1.000 (0.016)
1.000 (0.000)

1.002
1.000

15.92
75.46

1.004
1.000

47.95
75.46

1.004
1.000

71.45
75.46

1.004
1.000

100.00
75.46

78,724

824,052

25.90

1.090 (0.701)

0.896

39.27

0.896

58.33

0.896

58.33

0.998

80.64

50,474
48,986

18,107,958
1,396,212

24.38
25.68

1.003 (0.075)
1.008 (0.130)

0.903
0.893

17.76
13.53

1.005
0.927

39.92
27.79

1.061
1.024

66.23
66.25

1.074
1.132

84.68
90.45

84,123

3,293,973

43.07

1.053 (0.322)

1.268

50.31

1.293

78.08

1.293

78.08

1.399

84.98

79,680

8,447,349

115.90

1.013 (0.172)

0.899

36.41

1.090

59.66

1.138

89.19

1.514

96.50

721,332

455,640,181

93.84

1.015 (0.195)

0.951

5771
5781
5791
5811
5821
5822
5823

Manipulation therapy
Level 1 Health and behavior
services
Level 2 Health and behavior
services
Level 3 Health and behavior
services
All APCs

SOURCE: Authors’ analysis with OPPS, outpatient claims, and carrier claims data.
a
Number of NPIs furnishing at least one service in the APC.
b
Volume-weighted geometric mean cost.
c
Relative costs are the costs normalized by the mean.
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0.992

1.056

1.242

Relationship Between OPPS-Based and MPFS PE Relative Values
Table C.3 shows the correlation between the OPPS-based PE estimates and the MPFS
relative values, for direct PE and total PE, for services furnished in non-facility settings. Across
all services, the OPPS-based relative values have high correlation with the MPFS relative values,
at 0.70 and 0.79 for the direct PE and total PE estimates, respectively, and 0.88 when the total
PE estimates are constrained by budget neutrality by type of service. However, there is low
correlation for some types of services such as Medicine-Manipulative Treatment, RadiologyOther, Radiology-Standard Diagnostic Imaging, Medicine-Neurology, and Surgery-Spine and
Spinal Cord. This could indicate that services within these types of services are misvalued under
the MPFS, or that the OPPS-based methodology does not accurately establish relative costs for
these types of services.
Table C.3. Correlation Between Non-Facility OPPS-Based PE Estimates and MPFS PE

Correlation
Between
MPFS and
OPPS-Based
Direct PE

Correlation
Between
MPFS PE and
OPPS-Based
Total PE

Correlation
Between MPFS
PE and OPPSBased Total PE
with Type of
Service Budget
Neutrality

2
10
23
78

1.00
0.57
0.47
0.90

1.00
0.99
0.78
0.92

1.00
0.99
0.78
0.92

Medicine-Manipulative treatment
Medicine-Neurology
Medicine-Other
Medicine-Physical medicine
Pathology and laboratory

8
77
297
40
71

–0.07
0.28
0.71
0.51
0.51

0.99
0.24
0.70
0.67
0.57

0.99
0.25
0.71
0.71
0.58

Radiology-Advanced diagnostic imaging
Radiology-Diagnostic ultrasound
Radiology-Nuclear medicine
Radiology-Other

107
48
82
70

0.69
0.69
0.63
0.24

0.69
0.71
0.61
0.22

0.69
0.71
0.61
0.22

Radiology-Radiation oncology
Radiology-Standard diagnostic imaging
Surgery-Cardiovascular
Surgery-Digestive system
Surgery-Eye

51
144
119
186
107

0.63
0.29
0.92
0.53
0.54

0.63
0.28
0.95
0.78
0.75

0.63
0.28
0.94
0.79
0.76

357
547
94
2,518

0.54
0.69
0.36
0.70

0.68
0.79
0.37
0.79

0.71
0.80
0.38
0.88

Type of Service
E&M-Inpatient
E&M-Office visits
E&M-Other
Medicine-Cardiovascular

Surgery-Musculoskeletal
Surgery-Other
Surgery-Spine and spinal cord
All Types of Service

Number of
HCPCS
Codes with
OPPS-Based
PE Estimates

SOURCE: Authors’ analysis with MPFS, OPPS, HCRIS, and outpatient claims data.
NOTE: The correlations are Pearson correlation coefficients.
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Figures C.2–C.4 show the differences in PE relative values for each type of service by
HCPCS code in the three approaches with the unit of analysis as direct PE, total PE, and total PE
plus a budget neutrality constraint by type of service. The OPPS-based PE estimates deviate
from the MPFS PE relative values, with some types of services having higher OPPS-based
estimates than MPFS PE and vice versa.
Figure C.2. Differences in MPFS and OPPS-Based Direct PE Inputs for
Selected Types of Service

SOURCE: Authors’ analysis with MPFS, OPPS, and outpatient claims data.
NOTE: The x-axis shows the log ratio of OPPS-based direct PE estimates to MPFS direct PE at the procedure
level. The red lines represent log ratio of zero, i.e., the OPPS-based direct PE estimate equals the MPFS direct
PE input. A total of 113 HCPCS codes (4.5 percent) that have log ratios below –2 or above 2 are excluded from
this figure.
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Figure C.3. Differences in MPFS and OPPS-Based Total PE by Type of Service

SOURCE: Authors’ analysis with MPFS, OPPS, and outpatient claims data.
NOTE: The x-axis shows the log ratio of OPPS-based direct PE estimates to MPFS direct PE at the procedure
level. The red lines represent log ratio of zero, i.e., the OPPS-based direct PE estimate equals the MPFS direct
PE input. A total of 44 HCPCS codes (1.7 percent) that have log ratios below –2 or above 2 are excluded from
this figure.
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Figure C.4. Differences in MPFS and OPPS-Based Total PE with Type of
Service Budget Neutrality, by Type of Service

SOURCE: Authors’ analysis with MPFS, OPPS, and outpatient claims data.
NOTE: The x-axis shows the log ratio of OPPS-based total PE estimates to MPFS total PE at the procedure level.
The red lines represent log ratio of zero, i.e., the OPPS-based total PE estimate equals the MPFS total PE input.
A total of 34 HCPCS codes (1.4 percent) that have log ratios below –2 or above 2 are excluded from this figure.
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Appendix D: MGMA Specialty and PPIS Specialty Crosswalk

Table D.1. MGMA/PPIS Specialty Crosswalk
MGMA Specialty
Allergy/immunology

PPIS Specialty
Allergy/immunology

Specialty Category
Community-based medical

Anesthesiology
Anesthesiology
Anesthesiology: Pain management
Anesthesiology: Pain management only

CRNA (anesthesiologists,
anesthesiologist assistants)
Pain management

Hospital-based medical
Hospital-based medical
Hospital-based medical

Cardiology
Cardiology

Cardiac electrophysiology
Intensive cardiac rehab

Hospital-based medical

Interventional cardiology
Critical Care: Intensivist

Critical care (intensivists)

Hospital-based medical

Dentistry

NA

NA

Dermatology
Dermatology: Mohs surgery

Community-based surgical

Dermatology

Community-based surgical

Emergency medicine

Emergency medicine

Hospital-based medical

Endocrinology/metabolism

Endocrinology

Community-based medical

General practice
Family medicine

Family medicine

Primary care and family medicine

Sports medicine
Gastroenterology
Surgery: Bariatric
Genetics
Pathology
Geriatrics

Gastroenterology

Hospital-based medical
Hospital-based surgical
Community-based medical

Pathology

Hospital-based medical

Geriatric medicine

Primary care and family medicine

Hematology
Hematology/oncology

Hematology/oncology

Community-based medical

Medical oncology
Hospital medicine

NA

Hospital-based medical

Surgery: Vascular and hyperbaric
medicine/wound care

Vascular surgery and peripheral
vascular disease

Hospital-based surgical

Infectious disease

Infectious disease

Hospital-based medical

Internal medicine and urgent care

Internal medicine and preventive
medicine

Primary care and family medicine

Neonatal medicine

NA

Hospital-based medical
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Table D.1. MGMA/PPIS Specialty Crosswalk—Continued
MGMA Specialty

PPIS Specialty

Specialty Category

Nephrology

Nephrology

Community-based medical

Neurology

Neurology

Community-based medical

OB/GYN

Obstetrics/gynecology
Certified nurse midwife

Primary care and family medicine

OB/GYN: Gynecological oncology

Gynecologist/oncologist

Community-based surgical

OB/GYN: Maternal and fetal medicine

NA

Hospital-based surgical

OB/GYN: Reproductive endocrinology

NA

Community-based surgical

Occupational medicine

NA

Community-based medical

Ophthalmology

Ophthalmology

Community-based surgical

Ophthalmology: Corneal and refractive
surgery

Community-based surgical

Ophthalmology: Retina
Orthopedics (Nonsurgical)

Community-based surgical
Orthopedic surgery

Orthopedic Surgery

Community-based surgical

Surgery: Trauma
Otorhinolaryngology
Pediatrics

Community-based medical
Hospital-based surgical

Otolaryngology
Maxillofacial surgery
Pediatric medicine

Community-based surgical
Primary care and family medicine

Pediatrics: Cardiology

Hospital-based medical

Pediatrics: Child development

NA

Pediatrics: Critical care/intensivist

Hospital-based medical

Pediatrics: Endocrinology

Community-based medical

Pediatrics: Gastroenterology

Hospital-based medical

Pediatrics: Hematology/oncology

Community-based medical

Pediatrics: Hospitalist

Hospital-based medical

Pediatrics: Infectious disease

Hospital-based medical

Pediatrics: Nephrology

Community-based medical

Pediatrics: Neurology

Community-based medical

Pediatrics: Pulmonology

Community-based medical

Pediatrics: Sports medicine

NA

Physiatry

Physical medicine and rehabilitation

Community-based medical

Podiatry

Podiatry

Community-based medical

Podiatry: Surgery

Community-based surgical
Psychiatry
Geriatric psychiatry

Psychiatry

Psychologist (billing independently)

Primary care and family medicine

Addiction medicine
Neuropsychiatry
Pulmonary medicine

Pulmonary disease

Community-based medical

Radiation oncology

Radiation oncology

Hospital-based medical

Radiation therapy centers
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Table D.1. MGMA/PPIS Specialty Crosswalk—Continued
MGMA Specialty

PPIS Specialty

Specialty Category

Radiology

Diagnostic radiology

Hospital-based medical

Radiology: Nuclear medicine

Nuclear medicine

Hospital-based medical

Rheumatology

Rheumatology

Community-based medical

Sleep medicine

Sleep medicine

Community-based medical

Surgery: Cardiovascular

Cardiac surgery

Hospital-based surgical

Surgery: Colon and rectal

Colorectal surgery

Community-based surgical

Surgery: General

General surgery

Hospital-based surgical

Surgery: Neurological

Neurosurgery

Hospital-based surgical

Surgery: Oncology

Surgical oncology

Hospital-based surgical

Surgery: Pediatric

NA

Hospital-based surgical

Surgery: Plastic and reconstruction

Plastic and reconstructive surgery

Community-based surgical

Surgery: Thoracic

Thoracic surgery

Hospital-based surgical

Surgery: Transplant

NA

Hospital-based surgical

Urology

Urology

Community-based surgical

Hospice and palliative care
Multispecialty clinic or group practice
Other Specialty (ALL)

Registered dietician/nutrition
professional
Unknown physician specialty

Imputed

Interventional pain management

Imputed

Osteopathic manipulative therapy

Imputed

Oral surgery

Imputed

Chiropractic

Imputed

Hand surgery

Imputed

Optometry

Imputed

Mammography screening center

Imputed

Independent diagnostic testing facility

Imputed

Portable X-ray supplier

Imputed

Audiologist

Imputed

Speech language pathology

Imputed

Physical therapist

Imputed

Occupational therapist

Imputed

Clinical psychologist

Imputed

Clinical laboratory (billing
independently)

Imputed

Slide preparation facilities

Imputed

Licensed clinical social worker

Imputed

Interventional radiology
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