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About This Research Report 

Medicare bases its payment rates under the Medicare Physician Fee Schedule (MPFS) in part 
on estimates of the resources used in furnishing each service to a typical Medicare patient. For 
each service in the MPFS, the magnitude of resources is quantified (or “valued”) in terms of a 
number of relative value units (RVUs) determined annually by the Centers for Medicare & 
Medicaid Services (CMS). There are separate valuations for physician work, practice expense 
(PE), and malpractice liability. This project focuses on the PE component, which is composed of 
the direct and indirect practice resources involved in furnishing medical services. The sums of 
RVUs are converted into Medicare payment rates through the application of a dollar-to-RVU 
conversion factor, geographic adjustments, and other adjustments, as applicable. 

In response to concerns that aspects of the PE valuation methodology are contributing to 
misvalued payment rates, CMS asked the RAND Corporation to review the methodology used  
to establish the PE RVUs and to identify 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 research was funded by CMS under contract HHSM-500-2014-0036I, Task Order 
HHSM-500-T0004, and carried out within the Payment, Cost, and Coverage Program in RAND 
Health Care. 

RAND Health Care, a division of the RAND Corporation, promotes healthier societies by 
improving health care systems in the United States and other countries. We do this by providing 
health care decisionmakers, practitioners, and consumers with actionable, rigorous, objective 
evidence to support their most complex decisions. For more information, see 
www.rand.org/health-care, or contact. 

RAND Health Care Communications 
1776 Main Street 
P.O. Box 2138 
Santa Monica, CA 90407-2138 
(310) 393-0411, ext. 7775 
RAND_Health-Care@rand.org 

http://www.rand.org/health-care
mailto:RAND_Health-Care@rand.org
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Summary 

Payments made under the Medicare Physician Fee Schedule (MPFS) reflect physician  
work, professional liability insurance, and practice expense (PE) components. PE accounts for 
approximately 45 percent of the total payments made under the MPFS (American Medical 
Association, undated). The current Centers for Medicare & Medicaid Services (CMS) system  
for setting PE payment rates relies in part on data collected in the Physician Practice Information 
(PPI) Survey, which generally reflects information on the costs of operating physician practices 
from calendar year (CY) 2006. The key product of the PPI Survey was PE per hour (PE/HR), 
which was measured at the specialty level for PE rate-setting. Because of changes in the U.S. 
economy and health care system since that time, there are concerns that continued reliance on 
measures that use PPI Survey data might result in PE payments that do not accurately capture the 
relative resources that are typically required to provide services. 

In the current system, PE is broken into direct and indirect components. Direct PE includes 
nonphysician clinical labor, disposable medical supplies, and medical equipment that is typically 
used to provide a service. Indirect PE relates to such expenses as administration, rent, and other 
forms of overhead that cannot be attributed to any specific service. This report primarily (but not 
exclusively) focuses on issues related to indirect PE. 

This is the final report of the second phase of a study about PE methodology. It addresses the 
topic of how CMS might improve the methodology that is used in PE rate-setting, update data that 
inform PE rates, or do both. The research in this report can be divided into three broad topics. 

The first topic relates to collecting new PE data, including considerations for establishing 
an ongoing system of data collection, with a focus on using a rotating panel of practices. In 
response to feedback from the technical expert panel documented in the Phase II interim 
report, we investigated the possibility of adding a PE component to an existing data collection 
effort. We also developed a model survey instrument aimed at updating only PE/HR while 
retaining the current PE allocation methodology. 

The second topic relates to potential methodological refinements to the PE rate-setting 
system. One thread in this broad topic relates to using information from the Outpatient 
Prospective Payment System (OPPS) to either assist in PE rate-setting or identify potentially 
misvalued procedures in the MPFS. We also consider potential refinements to the PE allocation 
itself, including methods for better handling of differences in PE incurred between facility and 
nonfacility (e.g., physician office) settings. 

Finally, a virtual town hall meeting was held in June 2021 to give stakeholders an opportunity 
to provide feedback on PE data collection and rate-setting. This report documents the topics that 
were discussed and summarizes comments from stakeholders. Summaries of each of these 
components of the report follow. 
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New Practice Expense Data Collection 

We describe several approaches for collecting new data on a recurring basis, with a particular 
focus on a rotating panel design, where practices would be recruited to provide data for a period 
of several years. In the Phase II interim report, we discussed a survey model instrument that could 
be used as a starting point for developing a field-ready survey for comprehensive data collection 
that would provide updated PE/HR measures, as well as provide data to support potential 
refinements to the PE rate-setting methodology itself. In this report, we describe a “lean” model 
instrument that focuses more narrowly on updating specialty-level PE/HR measures. We also 
explore the possibility of adding a PE component to existing data collection efforts to minimize 
survey burden and expense, which is an idea that had some support from the technical expert 
panel documented in the Phase II interim report. We find that there are likely to be substantial 
drawbacks to taking a synergistic approach to data collection—such as adding a PE module to an 
existing survey of physician practices—but that existing data products may be useful for auxiliary 
functions such as designing sampling frames, assessing representativeness of new data, and 
performing data quality checks. 

Potential Methodological Refinements to Practice Expense Rate-Setting 

We continue research begun in our prior two reports to investigate how data from the OPPS 
could be used to support MPFS PE rate-setting. Medicare pays physicians for practice expenses 
at the MPFS rates, while similar expenses incurred by hospital outpatient departments are paid 
according to OPPS. Although these costs are comparable to PE costs incurred by physicians 
when providing services in nonfacility settings, the MPFS and OPPS use different methodologies 
to determine payment. We examine ways OPPS information could be used to establish PE 
relative values that better align the MPFS and OPPS, including identifying potentially misvalued 
services and addressing inappropriate site-of-service differentials. 

In our previous reports, we suggested that changing from collecting PE/HR to collecting PE 
per work RVU may streamline data collection. In this report, we investigate transforming the 
current data to a per-work RVU basis. We find that doing so can result in substantial reallocation 
of money across specialties, particularly for specialties that generate relatively few work RVUs. 

Some stakeholders have expressed concerns that, in some cases, too much indirect PE may  
be allocated to services that require expensive equipment or supplies or that are performed in a 
facility setting (where a separate facility fee is paid) because of the formula by which indirect PE 
is allocated. We research potential refinements to the indirect allocation method by investigating 
use of a single specialty for most facility-setting services and modifications in the linear allocation 
of indirect costs to direct costs. Moreover, the volume of Medicare services is a key component  
of PE rate-setting, but the PE/HR measure is inherently an all-payer quantity. Using claims from 
Colorado, we perform an initial assessment of the feasibility of using all-payer claims volumes in 
PE rate-setting. 
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Stakeholders routinely identify year-to-year stability of payments and minimizing survey 
response burden as key goals of any update to the PE rate-setting system. We document substantial 
differences by specialty as to how sampling variation in new PE/HR values translates to variation 
in their PE payments. We propose a method of unequal sample allocation across surveyed 
specialties to reduce the possibility of large sampling errors. Reducing the number of distinct 
specialties that receive their own PE/HR measures is another way to reduce aggregate survey 
burden. We perform exploratory analyses to identify groups of specialties that perform similar 
distributions of services that may therefore be considered for grouping in a new PE survey. 

Practice Expense Town Hall 

A virtual town hall meeting was held on June 16, 2021, to share some of the results of 
RAND’s PE research with stakeholders and to solicit feedback. Nearly 500 members of the 
public registered for the event. Topics discussed included establishing a system of ongoing 
data collection, collecting PE data by specialty, and improving indirect PE allocation. Issues 
that were highlighted by commenters included the importance of regularly updating key PE 
data, ensuring that PE RVUs are relatively stable from year to year, and implementing a survey 
and PE allocation system that are flexible enough to capture unique expense types that some 
physician practices incur. 

Conclusion 

Tens of billions of dollars of PE are paid each year under the MPFS. Data that reflect 2006 
financial information are key to the allocation of those payments across physician practices. 
Since then, there have been important changes in how medicine is practiced and how the 
business of medicine is organized. Updating the data that support PE rate-setting should be a 
high priority, and setting up a system of recurring data collection would avoid using similarly 
outdated data in the future. 

In such a system, there is a tension between being responsive to changes that should be 
reflected in PE rate-setting and providing predictability in MPFS payment rates from year to 
year. We find that updating the PE allocation methodology may result in greater stability over 
the long run than simply updating PE/HR measures in the current system. Collecting richer 
data from practices in the near term could support methodological refinements that result in a 
system that more appropriately balances stability and responsiveness. 
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1. Introduction 

Overview 

This report summarizes the last efforts in Phase II of the current study, which build on 
activities previously described in the Phase I report (Burgette, Liu, et al., 2018) and the Phase II 
interim report (Burgette, Cohen, et al., 2020). In this chapter, we review the purpose of the 
study, provide an overview of practice expense (PE) rate-setting under the Medicare Physician 
Fee Schedule (MPFS), and summarize key findings from Phases I and II. This chapter also 
describes the organization of the rest of the report. 

For continuity and completeness, some of this chapter has been adapted from the introductory 
material of prior reports, with passages from those reports reproduced or modified. 

Background 

Medicare-allowed charges under the MPFS exceeded $93 billion based on 2018 claims 
volumes and 2019 payment rates (see Centers for Medicare & Medicaid Services [CMS], 2019b,  
p. 63153, Table 119). The MPFS uses a set of relative value units (RVUs) that reflect the relative 
amounts of resources that are required to furnish a service to a typical Medicare beneficiary. The 
total RVUs assigned to each service on the MPFS are composed of 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 for services is then determined 
by summing the geographically adjusted RVUs across the three components and multiplying by a 
dollar-per-RVU conversion factor. The MPFS RVUs and conversation factor are updated annually 
through a federal rulemaking process (CMS, 2018b). The conversion factor for 2021 is 
$34.8921/RVU. 

This study focuses on the PE component of the MPFS, which accounts for approximately 
45 percent of total MPFS payments (American Medical Association, 2021). Out of concern  
that aspects of the PE rate-setting methodology are contributing to misvalued services, CMS 
asked the RAND Corporation to review the methodology used to establish the PE RVUs to 
identify 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: 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—that is, practitioner profitability 
should be roughly constant across services. Payment rates are not set directly in dollars, but 
rather by comparing the relative resources required for one service versus others, which is 
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quantified through RVUs. Absolute payment rates depend on the conversion factor that 
translates RVUs to dollars, which is determined by budget neutrality calculations that ensure 
changes to service-level RVU valuations do not affect overall Medicare spending, with annual 
updates determined through formulas established in statute (CMS, 2018b). 

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 might 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 with the resources required to 
furnish the service to a typical Medicare beneficiary), Medicare could be wasting resources by 
paying more than it should and inadvertently creating an incentive to increase the provision of 
potentially unnecessary services. Conversely, if a procedure is undervalued, it could become 
harder to obtain if practitioners shift their efforts to provide it less frequently than more profitable 
services. 

Systematic overvaluation or undervaluation of services furnished by particular specialties can 
affect physicians’ willingness to furnish services to Medicare beneficiaries, the income levels of 
physicians, and, by extension, the choices of specialty made by new physicians. Because MPFS 
payments are budget neutral in aggregate, higher payment rates for services disproportionately 
provided by one specialty result in lower payment rates for 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 the overvaluation of services provided by procedural 
specialties results in the undervaluation of services provided by primary care practitioners. 

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 rates for a service.1 Thus, 
although the payment rate for a service might be incentive neutral for practitioners providing 
typical care, it might have a different effect for practitioners with atypical patients or practice 
characteristics. For PE, the recommendations submitted by the specialty societies to the PE 
subcommittee of the RUC for direct costs (described in the next section) represent the “typical” 
scenario for services performed in nonfacility settings. 

CMS’s strategic goals to encourage high-value health care include replacing, to a large extent, 
fee-for-service (FFS) payments such as the MPFS with alternative payment models (CMS, 2019b). 
However, even if Medicare were to adopt alternative payment models that no longer include 
separate payments for each service, misvalued services provided under the MPFS would remain 

                                                 
1 For example, the American Medical Association/Specialty Society Relative Value Scale Update Committee (RUC) 
survey uses a vignette to describe the typical patient or 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 service code. 
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important because FFS payments often form the foundation for constructing those payment models 
and determining appropriate payment rates for new units of payment (Ginsburg, 2012). Finally,  
the relative values in the MPFS are widely used by private and other payers, so their validity is 
important beyond the Medicare program. 

The delivery of health care in the United States continues to evolve. For example, telemedicine 
is growing in importance for many patient populations, and there has been some movement  
toward allowing practices of independent nurse practitioners in more states (Barnett et al., 2018; 
Feyereisen and Goodrick, 2021). Significant changes have also been made to the structuring of 
health care organizations and large health care staffing firms like EmCare, which had over 23,000 
affiliated or employed physicians and other health care staff as of 2016 (Cooper, Scott Morton, and 
Shekita, 2020). All of these changes have implications for PE that will be important to monitor. 

Current System for Valuing Practice Expense 

The current PE rate-setting methodology encompasses two categories of PE: direct expenses 
and indirect expenses. Table 1.1 lists examples of direct and indirect practice expenses under the 
current methodology. 

Table 1.1. Types of Direct and Indirect Practice Expenses Under 
Current Rate-Setting Methodology 

Direct Expenses Indirect Expenses 

 Medical supplies and services (e.g., disposable 
medical supplies, drugs, personal protective 
equipment) 

 Medical equipment (including initial cost of 
equipment and peripheral costs such as software 
and maintenance) 

 Nonphysician clinical labor (wages and benefits) 

 Nonclinical labor (wages and benefits) 
 Lease or rent 
 Office services (e.g., maintenance, cleaning) 
 Nonmedical office supplies and equipment 
 Information technology (IT) supplies, equipment, 

and services 
 Electronic health record (EHR) systems 
 Professional services (e.g., billing, accounting, 

management, consultant and legal services) 

Direct practice expenses include 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) convened in 1995 by the Health Care 
Financing Administration (the agency that preceded CMS). The CPEP values have since  
been refined, and values for new or revised Healthcare Common Procedure Coding System 
(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), the Practice Expense Review Committee (2004–2007),  
and the RUC (2007–present). 
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Under the current process for assigning direct cost inputs for new or revised codes, the RUC 
makes recommendations to CMS based on advice from its Practice Expense Subcommittee, 
which reviews information concerning the direct PE inputs submitted by the specialty societies 
several times per year. This information is typically generated by specialty society consensus 
panels of practitioners performing the services, and it takes into account the PE inputs for similar 
reference procedures. CMS considers the RUC recommendations and decides to accept or revise 
suggested changes to 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. At this point, 
the direct cost data used in the rate-setting process reflect values from several historical sources. 
Although the misvalued services process leads to careful review of scores of codes by the RUC 
and CMS each year, there are many codes that retain direct inputs from the earliest efforts at 
establishing service-level direct costs. 

Indirect practice expenses include such costs as administration, rent, and other forms of 
overhead. The primary source for this information is the Physician Practice Information (PPI) 
Survey, most recently conducted in 2007 and 2008 (reflecting 2006 data), which collects responses 
from self-employed physicians and selected nonphysician practitioners. Supplemental surveys 
have been conducted since then for selected specialties and nonphysician practitioners who were 
not included in the PPI Survey. The survey data from these sources are expressed as direct and 
indirect PE per hour (PE/HR) by specialty, with total PE/HR values currently ranging from $18.33 
(licensed clinical social worker) to $961.34 (independent diagnostic testing facility). Indirect PE 
accounts for nearly three-quarters of total PE RVUs paid under the MPFS (see Chapter 4). 

Using both direct and indirect PE data, CMS constructs PE RVUs, as described in CMS, 
2020. In brief, CMS uses the current methodology to calculate the PE RVUs: 

 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 direct and indirect costs per hour of physician time, as measured by 
specialty. 

 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 RUC. These inputs 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 clinical labor costs, when they are 
greater, for certain services with limited or no work RVUs, such as technical components 
[TCs]), direct PE costs, and survey data on specialty-specific indirect costs. 

Stakeholders and researchers have identified various potential shortcomings of the current PE 
allocation system, many of which are documented in public comments made during the annual 
MPFS rulemaking process. These include 
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 reliance on increasingly out-of-date data sources, such as the PPI Survey, with few 
mechanisms to update empirical inputs 

 potentially inappropriate payment differentials across ambulatory places of service  
(e.g., hospital outpatient department [HOPD] versus physician office) 

 a method of indirect PE allocation that might not accurately reflect variation in PE across 
different types of services. 

For a more in-depth discussion of these and other potential issues with the current PE 
allocation system, see the Phase I report (Burgette, Liu, et al., 2018). 

Phase I Findings 

The first phase of this study sought to evaluate potential data sources and alternative 
methodologies that could improve the rate setting of PE in the MPFS, assess the implications  
of potential refinements via modeling and simulation, and describe the mechanisms that would 
be needed to operationalize any improvements in the annual RVU updates. 

We focused on the following issues: 

 updating and/or improving the input data used in the indirect cost-allocation process 
 refining the current indirect cost-allocation process 
 using hospital outpatient costs to inform or replace the PE rate-setting process. 

We considered a number of concrete policy changes that imply different allocations of PE 
RVUs across services in the MPFS. For each option, we were interested in understanding  
how the policy change would affect payments to different types of practitioners, primarily at 
the specialty level. Given the lack of a gold standard, changes that result in relatively large 
redistributions of PE RVUs may be appropriate, but such changes should be considered with 
care, as large fluctuations in payment rates will be difficult for many practices to manage. 

We reviewed data from the PPI Survey that are currently used for indirect PE allocation  
and considered alternative data sources that might be used to update the current process. We 
compared PPI Survey data, collected in 2007 and 2008, with data collected by the Medical 
Group Management Association (MGMA) on an ongoing basis from a variety of specialties. 
Although some specialties, such as family medicine, are well represented in the MGMA data, 
others are not, and sample sizes across specialties are not consistent. Therefore, we concluded 
that MGMA data alone could not be an adequate replacement for the PPI Survey data under the 
current PE system. 

The MGMA data did allow us, however, to examine associations between practice-level 
characteristics and expenses. Though we did not find that indirect PE costs vary significantly 
based on practice size, we did find that hospital-owned practices reported substantially less 
indirect PE than physician-owned practices, which might reflect efficiencies owing to practice 
consolidation or accounting differences. This finding underscores the need to establish 
payment mechanisms that can be adapted more easily to changes in the health care system, 



 

 6

such as shifts in practice ownership that may, in turn, affect the structure of practice costs that 
the PE values aim to reflect. 

We also used MGMA data to look for patterns among subcategories of indirect PE and 
examine whether allocation could be accomplished more accurately using different methods. 
The current system assumes that (all else being equal) a service should be allocated twice as 
much indirect PE as another service with half as much work and direct PE. We found that 
many indirect PE components have low—or even negative—correlations with direct PE and 
physician work RVUs at the practice level. This suggests that using a different allocator or a 
different process, such as moving some indirect costs out of the current indirect pool, might 
allow more equitable, indirect PE allocation. We looked specifically at the ratio of indirect PE 
to work RVUs for cognitive services (mostly counseling services), which have low levels of 
direct PE and therefore are allocated low indirect PE. We found that aligning indirect PE for 
these services with indirect PE for the most common evaluation and management (E&M) 
service would substantially increase payment for cognitive services specialists, with only a 
modest decrease in payment for other specialists. CMS has begun to phase in PE payment 
increases for cognitive services (42 C.F.R. Parts 405, 410, 414, 424, and 425). 

The current system for setting indirect PE payments relies heavily on specialty-level inputs. 
In looking for opportunities to simplify the data inputs, we examined the impact of grouping 
specialties into broader groups using statistical clustering methods. We found that the number of 
distinct specialty groupings could be reduced substantially while creating modest specialty-level 
payment changes. However, the specialty groupings that resulted from our clustering were not 
sufficiently clinically coherent; we pursue a grouping approach in this report that focuses on 
identifying groups of specialties whose physicians perform similar distributions of services. 

Considering changes in the health care system in recent years, we sought to understand the 
extent to which physicians perform work in a facility setting as opposed to a nonfacility  
(e.g., physician office) setting. We used Medicare claims data and interviews with facility-
based physicians to better understand where services are performed and the types of financial 
arrangements that physicians have with facilities. Our analysis revealed that many physicians 
bill Medicare almost entirely for services in facility settings. We also identified a number of 
services that are typically performed by physicians who are exclusively or almost exclusively 
based in a facility setting. A separate facility fee is paid for services performed in a facility 
setting. Even so, current policy makes PE payments for services in facility settings partially  
to offset expenses that are incurred to maintain a nonfacility physician office. (For most 
procedures, less PE is paid in a facility setting than in a nonfacility setting, but the total 
payment in the facility setting is higher, once the facility fee is accounted for.) Although these 
analyses suggest that some facility-based physicians might be paid too much PE (because they 
do not maintain a nonfacility physician office), additional data collection might be necessary to 
design PE payments for services in facility settings. 
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Finally, we used data generated as part of the 2017 rulemaking for the hospital Outpatient 
Prospective Payment System (OPPS) to examine the feasibility of using hospital outpatient data 
in the PE rate-setting process. The rationale for using OPPS cost data for PE rate setting is that 
many services can be provided in multiple settings and that the relative cost of providing these 
services might be similar across settings, and for some services there is evidence of shifts over 
time from one place of service to another (e.g., Steinwald et al., 2021). Such an approach could 
align the rate-setting processes between nonfacility and outpatient settings and could reduce 
complexities, such as having separate direct- and indirect-cost RVU pools. There is no gold 
standard by which to determine whether relative values using the MPFS or an OPPS-based 
approach are more reflective of actual resource use, but using a consistent data source and 
methodology for both payment systems could help minimize payment differentials by site of 
service. To take this approach, several methodological refinements would be needed, such as 
determining which services have PE that can be valued using OPPS data, aligning OPPS and 
MPFS cost data and classifications, estimating costs at the HCPCS or ambulatory payment 
classification (APC) level to reflect physician-service mix, and scaling the OPPS cost data into 
relative values that can be used in MPFS. Some of these refinements were pursued in Phase II of 
our study. 

Phase II Findings 

This report builds on the Phase I and Phase II interim findings. We summarize Phase II 
(interim and final) findings and activities in this section. 

Updating Inputs 

Current inputs that inform indirect PE rates reflect 2006 data from the PPI Survey and should 
be updated to ensure that the indirect component of MPFS rates reflects recent data. Stakeholders 
have cited inadequate precision of PE statistics and the possibility of unrepresentativeness in the 
PPI Survey as shortcomings that should be addressed in new data collection. In Phase I of the 
study, we considered whether other current data sources such as those collected by MGMA could 
be used as a replacement for current indirect inputs. But we found that no single data source 
would be sufficient to replace the PPI Survey. Alternatively, several approaches could be taken  
to collect new data, such as fielding a new survey, using cost data from existing cost-reporting 
systems (e.g., OPPS), or conducting new direct data collection efforts, such as a system of cost 
reporting akin to that which exists in institutional and other settings. 

In the interim report, we explored the issues and considerations involved in the first of  
these approaches: fielding a survey replacement of the PPI Survey. To this end, we performed  
an environmental scan to identify available literature and previous surveys of physicians and 
physician practices that focused on topics related to PE. We also consulted with experts who have 
run similar data collection efforts in the past. In this report, we expand on this work to provide an 
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in-depth discussion of recurring data collection to support allocation of PE (Chapter 2). We also 
highlight best practices for establishing a rotating panel of practices, which combines strengths of 
cross-sectional and longitudinal data collection approaches (Chapter 3). 

In the interim report, we used the results of an environmental scan to develop an extensive  
list of PE components that would need to be considered for comprehensive data collection and 
categorized them into groups that might be amenable to collecting new data. We also proposed  
a model survey instrument as a starting point for developing a field-ready survey instrument  
that could gather PE data to support updating the current system and to inform methodological 
refinements. While we would argue that the benefits of in-depth PE data collection outweigh the 
additional survey burden and expense relative to a data collection that would only seek to update 
the existing PE/HR measures, we recognize that survey burden is a key concern of stakeholders. 
Accordingly, in this report we consider two approaches to minimize the length and burden of a  
PE survey instrument. We offer a substantially shortened model survey instrument that would 
focus on updating only the specialty-level PE/HR measures (Chapter 4). We also explore existing 
surveys and data products to identify potential “synergistic efforts” that could reduce the need for 
new data collection (Chapter 5). 

Methodological Refinements 

In the interim report, we presented a conceptual outline for a potential new framework for 
valuing PE. Rather than relying on a single pool of indirect costs, this new approach would 
break that pool into multiple smaller categories of PE, such as, for example, IT expenses or 
costs of physician office space. We believe that this approach could yield multiple benefits. 
For example, by considering smaller, more homogeneous expense types, we believe it would 
be possible to specify allocators that better capture variation in PE across services than is 
possible in the current system. Some expense categories could be allocated without relying on 
specialty-specific measures, which could reduce overall survey burden. It also might be easier 
to accurately account for variation in PE across various practice types, such as by geographic 
location or facility versus nonfacility settings (e.g., patterns of variation in costs associated 
with renting physician office space might be different from those of nonphysician labor costs). 
Moreover, it might be possible to use existing data sources to value some categories of PE. 

In this report, we consider a number of additional methodological refinements (Chapter 8). 
For instance, we previously used a version of PE rate-setting that relied on PE per work RVU 
(PE/wRVU) rather than PE/HR using MGMA data (Phase I report). Here, however, we 
investigate the impacts related to switching from PE/HR to PE/wRVU based solely on the PPI 
Survey inputs, for which we find some large specialty-level impacts. We recommend caution if 
PE data were collected as PE/wRVU, particularly for specialties that generate few work RVUs 
(such as independent diagnostic testing facilities). Previously, we documented that many 
physicians appear—on the basis of Medicare claims—to practice either entirely or almost 
entirely in facility settings (Phase I report). Here, we investigate the implications of using a 
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single facility-setting PE/HR value for all specialties, which would functionally move more PE 
into nonfacility-setting services. We also previously proposed a floor on nonfacility PE for 
“cognitive services,” which at the time received a little more PE in nonfacility settings than in 
facility settings (ignoring the facility fee that is paid for facility-setting services) (Phase I report). 
Here, we explore alternative ways to refine the allocation of indirect costs. We also discuss the 
feasibility of using all-payer claims for PE rate-setting, which may be of particular interest if 
Medicare eligibility rules were ever changed substantially (Chapter 8). Other payers (and 
Medicare beneficiaries covered under alternative payment models) are also relevant to MPFS 
rate-setting because PE/HR measures are inherently an all-payer quantity (e.g., practices likely 
would not be able to report the fraction of their office rent that supports Medicare beneficiaries) 
even if other payers use different payment systems. 

A key issue that stakeholders have highlighted in public comments is the need for PE 
RVUs (and MPFS payments more broadly) to remain relatively stable from year to year. In a 
system that refreshes PE data on a regular basis, care must be taken to ensure that PE payment 
rates do not fluctuate unreasonably on a yearly basis. In this report, we quantify how much 
variation can be expected solely due to sampling variation under the survey design of the PPI 
Survey (Chapter 9). We find that some specialties are exposed to high levels of sampling 
variation, and other specialties experience very low levels of sampling variation under a survey 
that collects an equal number of observations from the specialties that have been surveyed  
for PE/HR values. We propose a method of allocating a larger sample to some specialties  
than others in order to reduce sampling error among specialties most exposed to it. Another 
approach to minimize year-to-year sampling variation would be to group similar specialties 
together. We also describe an exploratory approach to identify pairs of specialties whose 
physicians (as identified by National Provider Identifier [NPI]) perform service distributions 
that are similar enough, making it difficult to determine the specialty with which the NPI 
would identify. We argue that such specialties should be considered for grouping in PE 
data collection. 

Using Outpatient Prospective Payment System Data to Value Practice Expense 

Previously, we considered hospital cost data used in the OPPS for MPFS PE rate setting 
(Phase I report). We have built on this work during Phase II by updating the analyses and 
adding methodological refinements (Chapter 6). As part of the update to 2019 MPFS payment 
rules, we updated the set of codes identified as having adequate OPPS cost information to value 
PE. We also modified the categories of service in our impact assessment to align with the OPPS 
APC that groups services with similar clinical content and resource use. Using broader APC 
groupings, we added budget neutrality constraints that could ease a transition to establishing PE 
RVUs using OPPS relative values. In addition to assessing average impacts on specialties, we 
examined the distributional impact on physician practices within each specialty. We find that 
allocating PE according to OPPS-based relative values would result in large impacts for many 
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specialties and practices because of the differences in the procedure-level relative value 
estimates and the mix of services provided by a given specialty or practice. We suggest  
that MPFS PE and OPPS-based relative values be compared periodically to help identify 
potentially misvalued procedures. 

Town Hall Summary 

In June 2021, RAND and CMS convened a town hall meeting seeking feedback from 
stakeholders on three topics related to PE data and methods in the MPFS: 

1. establishing a system of ongoing data collection 
2. collecting PE data by specialty 
3. improving indirect PE allocation. 

Although some stakeholders expressed conflicting opinions on several of the topics 
discussed, there seemed to be broad agreement that updating PE data should be a high priority 
for CMS. A summary of the topics covered and the written and oral comments received appear 
in Chapter 10. 

Report Organization 

The remainder of the report is organized as follows: 

 Chapter 2: Recurring data collection to support the allocation of PE 
 Chapter 3: Practical considerations for a hybrid survey panel of practices 
 Chapter 4: Lean model instrument 
 Chapter 5: Potential synergistic data collection strategies 
 Chapter 6: Using the OPPS to inform practice expenses 
 Chapter 7: Using OPPS-based RVUs to identify potentially misvalued services and 

address site-of-service differentials 
 Chapter 8: Potential refinements in the indirect allocation 
 Chapter 9: Approaches for efficient data collection 
 Chapter 10: Town hall summary 
 Chapter 11: Conclusion. 
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2. Recurring Data Collection to Support the Allocation of 
Practice Expense 

In this chapter, we consider conceptual issues relating to recurring data collection for 
updating PE inputs to the MPFS, which at a minimum should provide updated direct and indirect 
PE/HR estimates at the specialty level. We begin by describing the strong need for a system of 
data collection and then introduce several approaches for such a system, followed by guidance 
for selecting among them. More specific practical considerations for collecting PE data on a 
recurring basis using the specific approach of a panel of practices follow in Chapter 3. 

Sources and Methods 

Many of the issues surrounding measuring PE and potential design implications for data 
collection will be unique to the context of physician practices and the content collected, for 
which there is limited precedent in prior surveys of physician practices. Therefore, to gain a 
better understanding of these issues, we relied on several related sources of evidence. These 
include (1) public data, methodological reports, and other materials made available to RAND  
by CMS on the PPI and other prior data collection efforts to measure PE; (2) RAND’s Data 
Collection Design and Implementation group, which has both academic and practical expertise 
on a broad range of data collection techniques including cross-section, panels, and innovative 
primary data collection methods in health care; and (3) an environmental scan and abstraction of 
recurring surveys related to either the population or content anticipated for a recurring collection 
of PE data. In addition, some evidence and conclusions are informed by an environmental scan 
of physician and physician practice surveys as well as related academic and gray literature 
conducted for a prior phase of this project (Burgette, Cohen, et al., 2020). 

A list of recurring surveys relevant to the design of a CMS-sponsored survey to update PE 
was compiled and abstracted by two reviewers, and conflicts between abstractors were resolved 
by a project leader with substantive expertise. Survey relevance was established by limiting the 
search to recurring surveys that met one of three inclusion criteria: (1) has physician/medical-
practice-level respondents; (2) has household or organization-level respondents and collects data 
on consumption, expenditures, or related business characteristics; and (3) was conducted by CMS. 
The search was limited to surveys conducted in the United States. Information abstracted from 
each survey included type of survey approach (e.g., cross-sectional or longitudinal), aspects of 
design (e.g., number of waves, sample size, survey mode), and yearly budget. A table including 
selected abstracted material of the surveys that turned up in our search appears in Appendix A. 
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The Need for a Recurring System of Data Collection 

Indirect practice expenses constitute a substantial portion of the RVUs allocated across the 
MPFS, accounting for roughly one-third of MPFS payments in fiscal year (FY) 2019 and  
$30 billion in federal funds (Figure 2.1). The total MPFS payments allocated for indirect PE, such 
as nonclinical labor and other types of administrative overhead, equal roughly three times the 
allocation for direct PE involved in providing services. Physician work, the largest component of 
the MPFS, accounted for half of total PE, and malpractice premiums accounted for less than  
5 percent of total payments. The allocation of indirect PE therefore plays a significant role in how 
overall PE is distributed across service codes, ultimately affecting relative payments for services. 

Figure 2.1. Relative Sizes of Components of Overall MPFS Payments, FY 2019 

 

SOURCE: RAND analysis of 2019 Medicare rate-setting data. 
NOTE: Proportions are estimates based on the rate-setting process, which does not include some providers that are 
paid under the MPFS, such as nurse practitioners. Estimates using this process should closely match expected 
actual distributions of payments in a typical year. 

Despite the importance of indirect PE to overall payment rates, the data inputs currently used 
to determine indirect PE RVUs in the MPFS are likely obsolete and inaccurate. Moreover, there 
is currently no strategy for keeping these inputs up to date, leaving in place a default process  
that is ad hoc, inconsistent over time, and inefficient (U.S. Government Accountability Office 
[GAO], 2004). Because of these deficiencies, numerous prior reviews of the data and methods 
underlying PE from the Medicare Payment Advisory Commission (MedPAC) and GAO have 
recommended that CMS establish an ongoing system of data collection to ensure the inputs that 
determine PE RVUs are current and accurate (GAO, 1999, 2001, 2004; Hackbarth, 2012; Health 
Care Financing Administration [HCFA], 1998; MedPAC, 2011). 
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Input data informing the indirect portion of PE in current MPFS rates were last collected 
through the PPI Survey in 2007 and 2008, reflecting 2006 data. Independent program evaluators 
initially viewed the data from the PPI Survey as an improvement in terms of specialty 
representation and standardization of how and when PE data were collected (MedPAC, 2011). 
Since then, however, the practice of health care has changed substantially in many respects, 
including ownership structures, affiliation agreements, technology, and regulation (Burgette, 
Cohen, et al., 2020; Kash and Tan, 2016). In addition, consolidations within the health care 
industry have been transforming the market of physician practices with uncertain effects on 
efficiency, costs, and how medicine is practiced (Ridgely et al., 2021). 

The Census Bureau’s Service Annual Survey (SAS) statistics from offices of physicians from 
2005 through 2017 indicate that the relative sizes of expense categories for physician practices 
overall have indeed shifted. For instance, the costs of medical supplies and equipment were 
estimated to account for 11.6 percent of physician office operating expenses in 2017, compared 
with 9.3 percent in 2005 (Table 2.1). Estimated labor costs were 63.9 percent in 2017, compared 
with 60.7 percent in 2005. (If taken as a percentage of what is currently considered PE, these 
percentage changes could be roughly double what is reported here, since the SAS includes 
physician wages in its estimates of payroll.) These statistics suggest that PE as a share of total 
expenses may have changed as well, with the estimated share of expenses for medical liability 
insurance in 2017 less than half that in 2005. These trends suggest that the 2006 PPI Survey data, 
used as inputs in PE rate setting, likely no longer reflect physician practice cost structures overall 
or their distribution across specialty and other practice characteristics. Incorrect relative valuation 
of services could not only undermine incentive neutrality between services, a core goal of the 
RBRVS, but also distort patient access to services and providers (Hsiao et al., 1988; Pope and 
Burge, 1993). 

Table 2.1. Data on the Proportion of Operating Expenses of Selected Expense Types Among 
Offices of Physicians, 2005–2017 (%) 

 2005 
(95% CI) 

2009 
(95% CI) 

2013 
(95% CI) 

2017 
(95% CI) 

Gross annual payroll 50.4 50.9 50.2 52.2 
  (49.8, 51.1) (50.5, 51.3) (49.0, 51.5) (51.0, 53.4) 

Employer’s cost for fringe benefits 8.3 8.8 10.8 10.1 
  (8.1, 8.5) (8.6, 9.1) (10.5, 11.0) (9.9, 10.3) 

Temporary staff and leased employee 
expense 

2.0 1.7 2.0 1.6 

  (1.7, 2.3) (1.4, 2.1) (1.7, 2.3) (1.4, 1.8) 

Medical supplies 8.7 9.4 9.0 10.3 
  (8.3, 9.2) (8.5, 10.3) (8.3, 9.7) (9.6, 10.9) 

Expensed equipment 0.6 0.6 a 1.3 
  (0.5, 0.6) (0.5, 0.6) — (1.1, 1.5) 
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 2005 
(95% CI) 

2009 
(95% CI) 

2013 
(95% CI) 

2017 
(95% CI) 

Professional liability insurance 3.5 2.9 1.9 1.4 
  (3.4, 3.6) (2.7, 3.2) (1.8, 2.0) (1.4, 1.5) 

Depreciation and amortization charges 1.6 1.6 1.4 1.5 

  (1.4, 1.7) (1.4, 1.7) (1.3, 1.5) (1.5, 1.6) 

SOURCE: SAS tables (U.S. Census Bureau, 2020a), Estimated Selected Expenses for Employer Firms. 
NOTE: Percentages represent the proportion of total expenses accounted for by selected expense components. 
Percentages do not sum to 100, as not all expenses are listed. 
a Statistics were censored because of insufficient precision. Ninety-five-percent confidence intervals (CIs) of expense 
proportions were estimated according to Census guidance using published coefficients of variation for each statistic 
(U.S. Census Bureau, 2018). 

More changes to physician cost structures are likely coming in the short and long terms. 
For example, consider the public health emergency (PHE) caused by the COVD-19 pandemic. 
COVID-19 has affected and will likely continue to affect how practices operate, contributing 
to significant short-, medium-, and long-term shifts in the expenses of providing care and 
distribution of those expenses across services and specialties. Preliminary evidence suggests 
that likely causes of these shifts in PE include the following: 

  Reductions in the number of visits. Administrative data and a recent survey of independent 
practices indicate substantial decreases in patient volume and revenue in the initial weeks 
of the pandemic (Mehrotra et al., 2020; MGMA, 2020). These reductions in service volume 
and the business plans that practices adopt in response could affect cost structures over  
time in ways that are difficult to predict at this time, though it has been observed that these 
volume declines have not been consistent across services, medical specialties, or practice 
types (Goza, 2020). The impacts on longer-term demand for health services may not 
resolve for years.  

 Reorientations in the types of services that are performed. Some CMS rule changes  
have expanded the ability of physicians to bill for virtual care services (also known as 
telehealth or telemedicine). If any of these changes outlast the current crisis, they could 
have significant and differential impacts on the resource use of specialties and practices. 
Specialties and practices that perform services that are amenable to remote delivery, such 
as primary care, may see significant changes in PE over time if needs for exam rooms 
and office space decline. Conversely, telecommunications and IT expenses would likely 
increase for these practices. 

 Market impacts. The financial strain placed on practices during the pandemic may 
accelerate market forces that led to the closures and acquisitions of smaller, less 
financially successful practices (Egan, 2020). Other related trends, such as health care 
integration and mergers, may also be affected, and unforeseen market impacts may 
occur as different practice models compete under a higher level of business uncertainty. 

 Changes in practice policies in infection control and PHE preparedness. Policies and 
business decisions made in response to or in expectation of a “new normal” under 
COVID-19—and in preparation for other health emergency events—may have significant 
impacts on practice cost structures over time. These may relate to the use of personal 
protective equipment, complying with safe physical distancing guidelines, training of the 
labor force, and decisions on staffing and staff benefits.  
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Beyond the changes to physician practice cost structures brought by the COVID-19 
pandemic, additional shifts in how health care is delivered are likely to continue to occur. 
Some of the causes of the changes in physician practice cost structures are foreseeable—such 
as the changes in operational expenses brought on by the expanded use of EHRs—while other 
causes may be unexpected and sudden (e.g., COVID-19), or slow and gradual. Regardless, the 
inevitability of change highlights the need to have a means of tracking changes to physician 
practices and PE on an ongoing basis. 

A by-product of lacking current data on PE is that there is not an effective means of 
developing and evaluating updates or reforms to the methods used to allocate indirect PE, which 
has not been substantially changed since calendar year (CY) 2007 (CMS, 2007). The most 
appropriate method of allocating indirect PE among services has lacked consensus since the 
RBRVS was first implemented. However, a lack of information or adequate data to measure PE 
has been cited at various times as an obstacle to designing and evaluating the most accurate PE 
methodology or alternatives (CMS, 2006; HCFA, 1998). Accurate, flexible data are necessary 
for justifying and supporting changes to methods, and implementing those reforms will require 
standardized mechanisms for data collection to be in place. 

Finally, data collection under the de facto system, which relies on a relatively short and 
largely self-directed survey of a sample of physicians, may be insufficient to support the annual 
allocation of roughly $30 billion in federal funds. A more intensive effort based on practice-level 
reporting to boost accuracy and representativeness should be considered for two reasons. First, 
collection of PE data is inherently and increasingly complex, making prior data collection 
approaches that relied on physician-level reporting less feasible. As physician practices become 
larger and more integrated with other parts of the health care system, physicians may not be the 
appropriate respondents or units of analysis. New data collection should make use of financial and 
accounting experts who may be more integrated into larger practices and medical organizations. 
Earlier public comments from AMA, which has been largely responsible for collecting the data 
used to determine and allocate the indirect PE pool, expressed the view—regarding the physician-
based Socioeconomic Monitoring System data being used to calculate PE at the time—that a 
practice-level survey would provide a better basis for constructing PE RVUs (HCFA, 1998). 
Second, the high stakes associated with accuracy and representativeness argue in favor of a 
system that is better equipped to identify and correct for errors, which is better accomplished with 
sufficiently detailed ongoing surveys. Reviews of the PE/HR methodology and data under the 
RBRVS as far back as 1997 have recommended sample validation of the allocation bases and a 
long-term goal of establishing a data collection system to periodically cross-check, refine, and 
update PE RVUs (GAO, 1999; GAO, 2001; GAO, 2004; HCFA, 1998). The data underlying 
current PE RVUs continue to fall short of these recommendations. 
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Possible Recurring Data Collection Approaches 

To address some of the issues described above, CMS could consider several approaches for 
recurring data collection of detailed expense data from Medicare practices. Below we review 
the key features and feasibility of a system of universal cost reporting versus survey-based 
approaches, including repeated cross-sectional, longitudinal, and hybrid survey designs that 
combine cross-sectional and longitudinal elements (Figure 2.2). We then contrast these survey 
approaches on their suitability for supporting PE allocation. 

Figure 2.2. General Approaches to Recurring Collection of PE Data from Physician Practices 

Universal Cost Reporting 

In order to receive Medicare reimbursements, institutional providers such as hospitals,  
skilled nursing facilities, and rural health centers are required to submit annual cost reports to  
an administrative contractor. Roughly 45,000 institutions across the United States submitted 
mandatory cost reports in 2017. These reports allow Medicare to collect detailed information on 
providers, including institution characteristics, cost and charge data, utilization data, and financial 
statements (CMS, 2021c), and they serve as a mechanism to align Medicare payments with the 
costs of providing Medicare services in institutional settings. Failure to submit an acceptable cost 
report in a timely manner can result in the suspension of Medicare payments, and those who 
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deliberately misreport can be held liable under the False Claims Act. Information from cost 
reports is used to adjust standardized systems of payment and direct payment to individual 
institutions, among other things. The cost report forms are detailed and time-consuming to 
complete; they are often prepared using specialized software or by professionals with specialized 
experience. In some institutional settings, providers who had less than $200,000 in Medicare 
reimbursement in a given cost report period may complete a low utilization cost report 
(Progressive Provider Services, 2021). 

Physician practices, in contrast, do not currently have an equivalent requirement to submit 
cost reports. While imposing such a requirement may be feasible, with around 200,000 physician 
practices in the United States,2 universal cost reporting would impose a larger-scale burden on 
providers than on medical institutions. In addition, the smaller size of many physician practices—
the AMA Benchmark Survey estimates that 15 percent of physicians were in solo practice and  
36 percent of physicians were in practices with fewer than five physicians in 2019—would place 
a disproportionately high burden on them relative to institutional providers (Kane, 2019). To  
relieve this burden, smaller practices could be exempt from reporting requirements, similar to  
the $200,000 threshold in institutional reporting. However, if indirect PE were determined 
exclusively from data reported by mid- to large-size practices, it would likely not reflect the costs 
of small practices. Mandating reporting from a sample of small practices and providing added 
support to offset this burden may address this issue. While universal cost reporting has significant 
advantages in accuracy and comprehensiveness relative to alternatives, adopting this mechanism 
for practices would constitute a major shift in provider reporting requirements and is not 
considered further in this report. 

Survey of Practices 

To avoid the burden of widespread, mandatory cost reporting, another option would be to 
obtain PE data by surveying a sample of practices (or physicians). In principle this would  
be more feasible than cost reporting for all or most practices, though there would be many 
challenges in attaining data of adequate scope and quality. Prior efforts to obtain PE data from 
practices through surveys, including the PPI Survey on which PE inputs currently rely, struggled 
to achieve participation targets, and one such effort in the mid-1990s was canceled because of 
low response. Low response rates, inadequate precision of PE statistics, and the possibility of 
unrepresentativeness in the PPI have resulted in consistent criticism of the current indirect PE 
allocation system. These challenges might be addressed through robust outreach, recruitment, 
incentives (see “Approaches to Improve Participation” in Chapter 3), and burden reduction  

                                                 
2 In 2018 the SAS estimated 190,000 firms under the classification “Office of Physicians,” which includes firms of 
health practitioners having the degree of M.D. or D.O. engaged in the independent practice of general or specialized 
medicine or surgery. 
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(see, e.g., Chapter 4). In the past, CMS has been given the authority to make participation in 
selected data collection efforts mandatory, a common practice for Census surveys that collect 
important labor and economic statistics, which can produce very high response rates (Bavdaž  
et al., 2020; Houben et al., 2018). Whatever the approach, adequate participation will be central 
to the success and perceived legitimacy of survey-based collection of PE data. 

There are two basic paradigms for recurring surveys that could work in this context: repeated 
cross-sectional design, which collects data at a single point in time at regular intervals from 
different samples of respondents; and longitudinal design, which collects data at multiple points 
in time from the same group of respondents. Elements of both approaches can also be combined 
into hybrid designs, such as rotating panels and split panels. 

Repeated cross-sectional survey. Repeated cross-sectional data collection is a method of 
measuring changes in a population over time by repeating at regular intervals a survey with 
identical questions using a new sample of respondents each time. Results can be combined to 
increase the precision of estimates over a longer time span or to achieve target precision for 
subgroups. The American Community Survey (ACS) from the U.S. Census is an example of a 
repeated cross-sectional design, offering single-year, three-year, and five-year estimates of 
population characteristics (U.S. Census Bureau, 2021a). Cross-sectional surveys are capable of 
tracking population-level statistics but are not capable of tracking respondent-level changes over 
time. Repeated cross-sections are less capable than the other approaches for causal inference 
regarding observed changes (i.e., understanding what causes PE to increase or decrease) and 
therefore may be of more limited value in program evaluation. 

Longitudinal survey. Surveys are longitudinal when they contain multiple measurements of  
the same characteristic from the same respondent over time.3 Thus, longitudinal surveys allow 
measurement of changes that occur within respondents over time. A purely longitudinal survey 
would recruit a single panel of respondents and repeatedly survey those respondents, sometimes 
for an indefinite period of time. For instance, some ongoing cohorts of the National Longitudinal 
Surveys of the U.S. Bureau of Labor Statistics (BLS) have had the labor market activities of its 
participants tracked over several decades. Longitudinal surveys are capable of tracking respondent-
level changes but may have difficulty tracking market-level changes (e.g., changes that occur 
owing to firms entering and exiting the market) and maintaining representativeness. Longitudinal 
data are better equipped than other approaches to make causal inferences, which means they are 
also likely better suited to program evaluations and efforts to understand the underlying dynamics 
of PE change. Through repeated collection from the same respondents, each data collection in 
longitudinal approaches can be less burdensome and expensive than repeated cross-sections. 

                                                 
3 This can include data where prior time points are collected retrospectively, though we do not consider this form of 
longitudinal data here. 



 

 19

Hybrid survey. Elements of repeated cross-section and longitudinal designs can be combined 
into hybrid survey designs. For instance, one hybrid survey design is a rotating panel, which 
combines multiple longitudinal panels of a defined term to rotate respondents in and out of the 
sample over time. Another hybrid survey design is a split panel, which uses a single longitudinal 
cohort of indefinite length supplemented with additional samples into a repeated cross-sectional 
or rotating panel component (Kish, 2004). Hybrid survey designs like these capitalize on the 
advantages of both longitudinal and cross-sectional approaches and are well suited for data 
collection efforts with needs to both track respondent-level changes and describe market-level 
characteristics. However, hybrid approaches are more complex than the other “pure” cross-
sectional and longitudinal options, requiring trade-offs that can limit the benefits for any single 
evaluative dimension. 

Determining an Appropriate Approach to Surveying Practices to Collect 
Practice Expense 

The best approach for surveying practices to update inputs for PE will depend on several 
considerations. This includes what the source of PE change is over time, the data collection 
system’s ability to track those causes of PE change, and the types of parameters that CMS 
needs to measure or is interested in measuring. It will also depend on specific needs for sample 
representativeness, survey burden, and cost. In this section we discuss the advantages and 
disadvantages of the different recurring survey approaches and the conditions under which 
these approaches may perform better or worse in the measurement of PE. Table 2.2 compares 
the different features of each data collection approach. 

Table 2.2. Summary of Features of Three Survey-Based Data Collection Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach 
(Rotating Panel or Split) 

Tracking capacitya  

Market level Yes Not without proper 
mechanisms 

Yes 

Practice level No Yes Yes 

Functionality and statistical  
efficiency per observationb 

Point-in-time 
parameters 

Yes Not without proper 
mechanisms 

Yes; most efficient 

Average PE levels 
over a period in time 

Yes; tends to be 
most efficient for 
averages over long 
periods 

Not without proper 
mechanisms 

Yes; tends to be most 
efficient for averages 
over short periods 

Changes in PE level 
between time periods 

Yes Not without proper 
mechanisms 

Yes; most efficient 
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Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach  
(Rotating Panel or Split) 

Practice-level change 
in PE over time 

No Yes; most efficient Yes; time horizon fixed  
by panel length in  
rotating panel 

Relationships among 
PE components 

Only across 
practices; not within 
practices 

Yes Yes 

Causal inference Weaker Stronger Stronger 

Sample representativenessc  

Selection bias  Lower risk Higher risk Higher risk 

Attrition None Yes Yes; limited by length of 
longitudinal element in 
rotating panel 

Conditioning None Yes Yes; limited by the  
length of longitudinal 
element in rotating panel 

Capability for 
corrective statistical 
measures 

Weaker Stronger Stronger 

Respondent burden    

Individual burden Lower Higher Medium  

Community burden Higher Lower Medium 

Costd  

Sample recruitment Higher per 
observation (one 
observation per 
respondent) 

Lower per 
observation (multiple 
observations per 
respondent) 

Will tend between pure 
longitudinal and pure 
cross-sectional  

Sample maintenance None Higher Medium 

Training and support Higher Lower  Medium 

Sample design and 
data analysis 

Lower Higher Higher 

Survey administration Higher Lower Lower 

Other featurese    

Rapid data collection Yes; slower than 
pure longitudinal or 
hybrid 

Yes Yes 

Channel of 
communication with 
practices 

No Yes Yes 

Payment stability Lower Higher Higher 

a Firebaugh, 2008; Heshmati, 1998; Raimond and Hensher, 1992; Tourangeau, Zimowski, and Ghadialy, 1997; 
Trivellato, 1999. 
b Baltagi and Song, 2006; Biddle, Slayings, and Anderson, 1985; Davies, 1987; Duncan and Kalton, 1987; Gurney 
and Daly, 1965; Hsiao, 1985; Lavrakas, 2008b; Mátyás and Sevestre, 2008; Patterson, 1950; Rafferty, Walthery, and 
King-Hele, 2015; Rindfleisch et al., 2008; Woodruff, 1963. 
c Apodaca, Lea, and Edwards, 1998; Baltagi and Song, 2006; Kalton, 1986; Payne and Payne, 2004; Raimond and 
Hensher, 1992; Sharot, 1991. 
d Lavrakas, 2008a; Raimond and Hensher, 1992; Sharot, 1991. 
e BLS, 2021h; CMS, 2021b; Fields et al. 2020; Mehrotra et al., 2020. 
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Tracking Capacity 

To measure changes in PE for physician practices over time, we can capture change occurring 
at the practice level and across practices, at the market level. Comprehensive evaluation of PE 
change should include both types of changes. 

Existing practices may experience shifts in their cost structures owing to forces such as 
changing operating and capital costs, changes in practice size and volume, and practice 
restructuring. The overall PE impacts of these kinds of practice-level changes would be captured 
in both longitudinal and cross-sectional approaches; however, cross-sectional approaches are less 
statistically efficient and cannot distinguish observed practice-level change from market-level 
change. In addition, practices will enter and exit the national health care market, possibly 
changing the distribution of practice types and associated cost structures. These market-level 
changes can only be measured if practice entries, exits, and mergers are accounted for in the data. 
Market changes are automatically captured when using repeated cross-sectional surveys of the 
population of practices (assuming sampling frames are updated frequently), whereas longitudinal 
surveys require the inclusion of mechanisms—such as sample replacement or refreshment—to 
capture market-level changes. The greater the extent that overall change in PE is occurring at the 
market level, the more longitudinal designs must include complex and costly measures to update 
the sample to address gaps in measurement. Thus, cross-sectional approaches tend to be favored 
for market-level changes, while longitudinal approaches tend to be favored for practice-level 
changes. Hybrid approaches are capable of measuring both market- and practice-level change 
because they incorporate both cross-sectional and longitudinal elements. An advantage of hybrid 
approaches is that unlike “pure” approaches, they can distinguish between both market- and 
practice-level changes, which would allow for a better understanding of the mechanisms of PE 
change over time (Heshmati, 1998; Raimond and Hensher, 1992). 

To help gauge which survey approach may be more appropriate for tracking PE change, we 
examined national entry and exit statistics of physician practices and found lower-than-average 
turnover compared with firms overall (see Appendix B for details of this analysis). This suggests 
that the overall impact on average practice cost structures of firms entering or exiting the market 
is likely limited relative to firms overall, which would reduce issues of not capturing market 
changes in longitudinal sampling designs. However, over time the total proportion of new 
practices in that market could rise, and sample refreshment would be necessary to limit bias in 
population estimates. It may be especially important to refresh practices where market dynamics 
are more volatile than average, such as small practices with fewer than ten employees. 

Data Functionality and Statistical Efficiency per Observation 

The functionality of any approach to collecting PE data will depend on the parameters that 
CMS is interested in measuring. Parameters of interest may include (1) PE levels in a single 
period, (2) PE levels averaged over more than one period, (3) changes in PE levels between time 
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periods, (4) practice-level change in PE over time, and (5) relationships among PE components 
and practice characteristics. Different survey approaches may be better suited for measuring 
some parameters than others. Repeated cross-sectional surveys are capable of providing 
estimates of parameters (1)–(3) and are strongest in measuring parameter (2), relative to other 
parameters (however, not under all conditions). Pure longitudinal approaches that do not include 
survey mechanisms such as periodic sample replacement are unable to track population-level 
changes and thus can only measure parameters (4) and (5). Hybrid approaches are capable of 
measuring all five parameters, though in some cases more or less effectively than the pure cross-
sectional or longitudinal approach. Both rotating panel and split panel designs can provide  
more precise estimates of parameters (1) and (3) than repeated cross-sections, but under some 
circumstances are less effective at measuring parameter (2). Rotating panel designs are bound by 
panel length in measuring parameter (4), whereas pure longitudinal and split panels can measure 
changes over hypothetically indefinite periods (Duncan and Kalton, 1987). The ability to track 
parameter (4) also makes longitudinal and hybrid data better suited than cross-sectional data for 
research through the identification of causal relationships, such as between changes in practice 
characteristics or circumstances and outcomes of interests (e.g., PE, charging patterns, and work) 
(Biddle, Slayings, and Anderson, 1985; Davies, 1987; Rindfleisch et al., 2008) (See Table 2.3). 

Table 2.3. Tracking Capacity of Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach  
(Rotating Panel or Split) 

Market-level 
tracking capacity 

Yes Does not account for 
market-level change 
without proper 
mechanisms 

Yes 

Practice-level 
tracking capacity 

No; accounts for but 
cannot independently 
track practice-level 
change 

Yes; efficiently and 
independently tracks 
change within practices 

Yes 

The wide range of parameters that can be effectively measured by hybrid approaches gives 
them a degree of flexibility in the uses of the data they generate that is not present in purely 
cross-sectional or longitudinal surveys. Currently, PE/HR levels estimated for a single period (1) 
are the only parameter used in the MPFS methodology; however, other parameters may be found 
to be more appropriate for use in PE allocation or could prove useful in updating the MPFS 
methodology. Several examples include the following: 

 Year-to-year volatility in PE or variation due to sampling error may make using averages 
over longer periods (2) preferable to PE measured in a single year (1). Before the 
availability of PPI data, multiyear averages of survey data were used for PE inputs to the 
MPFS to achieve greater estimate precision (CMS, 2009). 
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 Statistical testing of the relationships between PE and other variables (5) would be useful 
in revising the allocation methodology such as by helping to determine the form of new 
or updated indirect PE allocators. (For a conceptual discussion of possible alternative 
allocators, see Chapter 5 of the Phase II interim report.) 

 Longitudinal parameters (4) would be useful for purposes of program evaluation and for 
regulatory and policy development, which are aided through the measurement of causal 
relationships affecting PE. Longitudinal data are widely regarded as superior to cross-
sectional data in making causal inferences because of their ability to establish temporal 
order and adjust for potentially confounding omitted variables through individual fixed 
effects (Biddle, Slayings, and Anderson, 1985; Davies, 1987; Einhorn and Hogarth, 1986; 
Rafferty, Walthery, and King-Hele, 2015; Rindfleisch et al., 2008). 

 Collecting parameter (4) in addition to (1) or (2) would provide the ability to determine 
the source of PE change, which could be important to survey approach and design 
decisions as data collection methods are refined over time. For instance, if changes in  
PE are driven by within-practice changes, the need to refresh the sample of practices 
is lessened. 

Depending on the parameters of interest, different data collection approaches will produce 
statistics of varying statistical efficiency. By “statistical efficiency” we refer to the number of 
observations needed in order to achieve a desired level of precision. A survey approach that is 
more statistically efficient will require fewer practices to complete surveys to hit precision 
targets, easing the challenges of recruitment and potentially reducing costs. The relative 
statistical efficiency of various data collection approaches varies by parameter and features of  
the data, such as the covariance. No survey approach is strictly preferable to another in statistical 
efficiency across all parameters and data features (Nijman and Verbeek, 1990). To illustrate, 
assume a data collection system that collects PE data once a year over a period of five years. 
Generally, pure longitudinal data will be most efficient at estimating the change in average PE 
between years (3), cross-sectional data will be most efficient at estimating average PE over the 
five-year period, and hybrid approaches will tend to be most efficient at estimating intermediate 
averages (two- through four-year averages of PE) (2) and single period levels (1). In this way, 
hybrid designs will tend to be more statistically efficient for most parameters that could be used 
in the current PE methodology (Baltagi and Song, 2006; Nijman and Verbeek, 1990; Nijman, 
Verbeek, and van Soest, 1988). 

The relative efficiencies of survey approaches across parameters will change based on how 
stable measurements of PE are within practices from year to year. More stable estimates over 
time will generally increase the statistical efficiency of pure longitudinal or hybrid approaches 
relative to pure cross-sectional approaches.4 The relative efficiency of longitudinal data relative 
to cross-sectional data will increase as the within-practice variance in PE over time declines 

                                                 
4 An exception in this case would be the five-year average, where more stability in PE would lead to less efficiency 
of the purely longitudinal relative to the purely cross-sectional. 
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relative to PE variance between practices. Among estimates of intermediate averages of PE, 
hybrid approaches will more often be the most efficient design (compared with pure designs)  
as the stability of within-practice PE increases (Cook and Ware, 1983). 

The most statistically efficient design to measure PE will thus vary by parameter and be 
dependent on how much PE from a practice in one year predicts PE in the next year. We were 
unable to identify existing estimates of the stability of PE over time. Evidence from household 
income and consumption data, which have some commonalities with the revenue and expenditure 
data of small businesses, suggests that PE measures may be fairly stable in some respects. For 
instance, household income and consumption data, which are frequently tracked using panel data 
in the United States and throughout the world through surveys such as the Consumer Expenditure 
survey and the Panel Study of Income Dynamics, indicate that household expenditures tend to be 
consistently reported by the same respondents when reinterviewed over brief periods of time  
(i.e., they have high test-retest reliability), limiting a potential source of respondent-level error 
(International Labour Organization, 2003; Xu et al., 2007). We expect that businesses, such as 
physician practices, may have an even greater ability than households to consistently report 
expenditures owing to a greater availability of detailed accounting records. (See Table 2.4.) 

Table 2.4. Ability to Measure Parameters and Statistical Efficiency per Observation of 
Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach  
(Rotating Panel or Split) 

Point-in-time parameters Yes Not without proper 
mechanisms 

Yes; most efficient 

Average PE levels over a 
period in time 

Yes; tends to be most 
efficient for averages 
over long periods 

Not without proper 
mechanisms 

Yes; tends to be most 
efficient for averages over 
short periods 

Changes in PE level between 
time periods 

Yes Not without proper 
mechanisms 

Yes; most efficient 

Practice-level change in PE 
over time 

No Yes; most efficient Yes; time horizon fixed by 
panel length in rotating panel 

Relationships among PE 
components 

Only across practices; 
not within practices 

Yes Yes 

Causal inference Weaker Stronger Stronger 
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Sample Representativeness 

Under current CMS policy and the MPFS methodology, PE data generated from data 
collection should be nationally representative of practices from each surveyed specialty.5 Under 
random sampling, lack of representativeness can occur under any survey approach if respondents 
differentially choose to participate in ways that differ across features of the practice relevant to its 
cost structure. In designs with a longitudinal element, a sample can also become unrepresentative 
over time through multiple processes, including the loss of participants over time (referred to as 
“panel attrition”; see discussion in Chapter 3) and the experience gained over time among  
survey participants (referred to as “conditioning”; see discussion in Chapter 3). The multiyear 
commitment of longitudinal surveys is also more burdensome for participating practices, which 
may exacerbate selection bias that occurs based on willingness to participate (Sharot, 1991). 
Given that respondents in pure cross-sectional approaches participate in only a single survey, 
there are fewer opportunities for an unrepresentative sample than in longitudinal approaches. 
These threats to representativeness in longitudinal data can be reduced through corrective 
statistical measures such as weighting and imputation, which are made more effective by the 
correlated data structure of longitudinal data and information on respondents collected in  
prior survey waves (Kalton, 1986; Roßmann and Gummer, 2016). In other words, practice 
characteristics and PE data collected on prior waves of a survey can be used to more effectively 
adjust for threats to representativeness owing to attrition and impute data for missing items.  
(See Table 2.5.) 

Table 2.5. Sample Representativeness of Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach  
(Rotating Panel or Split) 

Selection bias Lower risk Higher risk Higher risk 

Attrition None Yes Yes; limited by length of longitudinal 
element in rotating panel 

Conditioning None Yes Yes; limited by length of longitudinal 
element in rotating panel 

Capability for corrective 
statistical measures 

Weaker Stronger Stronger 

  

                                                 
5 While the data collected are nationally representative, each component of the MPFS, including PE, is adjusted by 
an index meant to reflect geographic variation in costs. 
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Potential threats to representativeness in longitudinal data are mitigated in hybrid approaches 
(Heshmati, 1998). In rotating panels, respondent membership is time-limited and regularly 
refreshed, providing an opportunity to correct sample imbalances and limiting the amount  
of time over which participants can selectively drop out of the sample or be conditioned by 
participation. Improvements in nonresponse rates relative to pure longitudinal approaches  
have been characterized by some researchers as one of the main motivations behind hybrid 
approaches to data collection. Split panels, through the blending of a longitudinal sample with  
a cross-sectional component, are similarly less exposed to bias introduced by attrition. 

Respondent Burden 

The burden of a survey program can be measured in terms of both the burden to an individual 
and the cumulative burden across individuals. A longitudinal survey imposes a greater 
individual burden on participating practices than repeated cross-sections given the multiperiod 
commitment of longitudinal surveys. However, there are several reasons why a longitudinal 
approach would impose a lower cumulative burden on practices than repeated cross-sections of 
equivalent precision. First, fewer participants would be required in a longitudinal survey to 
match the number of observations of a repeated cross-section. Second, the individual burden of 
responding to repeated surveys on the same topic is likely to decrease over time as survey 
content becomes familiar and respondents become more efficient at identifying and gathering the 
resources needed to respond. This may be particularly true for PE, which will require difficult 
accounting and consultation with practice records in order to respond, but becomes significantly 
easier once the format is familiar. Third, some practice data would not need to be collected in 
every instance of the survey. Details such as ownership, specialty, and place of service are 
unlikely to change frequently and could likely be omitted from some follow-up surveys, making 
them less burdensome. (For further discussion, see “Follow-Up Instruments” in Chapter 3.) 

Respondent burden of hybrid survey approaches tends to fall between pure longitudinal and 
cross-sectional approaches. Both rotating and split surveys typically require fewer respondents 
than a pure cross-sectional approach to achieve similar precision on many parameters, though 
more respondents than a pure longitudinal survey. Individual practice burden would be lower in 
a rotating panel than in a pure longitudinal panel given the limited length of panels in rotating 
designs; burden in a split panel would similarly be limited since only a portion of the total 
sample responds to a survey every year. (See Table 2.6.) 

Table 2.6. Respondent Burden of Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach  
(Rotating Panel or Split) 

 Individual burden Lower Higher Medium 

Cumulative burden Higher Lower Medium 
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Cost 

Because of the rise in survey expenses and related threats to the quality of national statistics, 
understanding survey costs and how to reduce them has been a long-standing goal of the U.S. 
government (Karr and Last, 2006). Despite this goal, survey experts have found that characterizing 
the dynamics of survey costs continues to be a challenge. The overall cost of any survey effort will 
be highly dependent on many conditions that are difficult to predict in advance of data collection 
(Groves, 1989). Furthermore, the drivers of overall survey costs are not well understood, as most 
survey cost research has been narrowly focused on the independent impact of a limited set of 
design choices (National Institute of Statistical Sciences, 2006). Component costs of conducting a 
survey can also vary significantly across survey organizations, and these costs and their dynamics 
are not commonly made public, as it may reveal information that is viewed to be proprietary 
(Olson, Wagner, and Anderson, 2020). 

A key budgetary advantage of longitudinal designs rests in the typically lower costs 
associated with conducting follow-up surveys compared with the initial survey. In one often-cited 
study of the Panel Study of Income Dynamics in 1987, researchers showed that the field costs of a 
cross-sectional survey would be 30–70 percent higher than for an additional wave of a panel 
(Duncan, Juster, and Morgan, 1987). More recent comparisons could not be identified, so the 
extent to which the advantages endure today is unclear. Other features of longitudinal data, such 
as the need for sample maintenance, can increase the overall costs of longitudinal approaches 
relative to cross-sectional ones and may be of particular concern as response rates have fallen. 
Below, we describe how cross-sectional and longitudinal approaches, under comparable scope in 
terms of numbers of observations and sampling designs, can each have features that will tend to 
make them more or less costly than the other. 

Sample recruitment. A pure recurring cross-sectional survey tends to have higher recruitment 
costs per observation over time compared with either longitudinal or hybrid approaches because 
these approaches yield multiple observations per respondent. The extent of this advantage will 
depend on how long respondents remain in the longitudinal sample, which can be modulated 
through both attrition and scheduled turnover. A pure longitudinal design that loses 20 percent of 
its sample per year owing to attrition would have to sample one-fifth of the practices of a repeated 
cross-sectional design to achieve the same yearly sample size. A hybrid approach with scheduled 
turnover would have somewhat higher recruitment costs than a pure longitudinal design. For 
instance, at a 20-percent attrition rate, a rotating panel design with five-year terms on panels that 
rotate out every year would need to sample slightly less than one-third of the practices of a 
repeated cross-sectional design to achieve the same yearly sample size (Andreß, 2017). At a  
50-percent attrition rate, the yearly sampling needs of either a pure longitudinal or rotating design 
described would increase to roughly half that of a repeated cross-section. 

Sample maintenance. While longitudinal designs require less recruitment than cross-sectional 
designs, there are costs associated with retaining practices in the sample over the full term. In pure 
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longitudinal designs that track individuals, these costs can be substantial, as they involve tracking 
or finding respondents who have moved and a high level of effort to maintain an unbiased 
longitudinal data structure. The costs of maintenance tend to rise as the length of longitudinal data 
increases (Fitzgerald, Gottschalk, and Moffit, 1998; Mooney, Krakowiecki, and Trunzo, 2009). 
Movement among establishments is less common, and tracking medical establishments is likely to 
be less costly as address or other business changes are likely to be better recorded. Hybrid survey 
approaches reduce the costs associated with sample maintenance by limiting the length of time 
that practices must be retained in the sample. 

Survey administration. On a per-survey basis, longitudinal surveys can be less costly to 
administer than cross-sectional surveys. This is because previously collected data and increased 
respondent familiarity with a survey can reduce the time needed to complete a survey (which 
reduces the time needed to pay interviewers). The rapport and familiarity built between 
interviewer and interviewee in longitudinal surveys can also allow the use of less expensive 
survey modes (Duncan, Juster, and Morgan, 1987). It was under this principle that the Current 
Population Survey (CPS) shifted decades ago from conducting all interviews in person to only 
holding initial household interviews in person and allowing for subsequent interviews to be 
conducted over the phone (U.S. Census Bureau, 2019b). 

Training and support. To maintain data quality, surveys that are not self-administered require 
that interviewers be properly trained to conduct the survey, while self-administered surveys 
typically require either written or phone support services to attend to respondent questions.  
A survey on PE involves complex material with specialized knowledge of physician office 
accounting practices and organization, and the terms and instructions used on a PE survey may 
not align with every practice. Therefore, training and support costs will be higher than average. 
Longitudinal designs have cost savings relative to cross-sectional designs in respondent needs  
for support, which will decline as respondent familiarity with the survey grows and if follow-up 
surveys decline in complexity relative to baseline (Duncan, Juster, and Morgan, 1987). 

Sample design and data analysis. Because of their data structure and issues such as 
attrition, longitudinal survey approaches are more complex than cross-sectional approaches 
and are therefore more difficult to design and analyze. The higher complexity of longitudinal 
data requires more effort from statisticians and analysts to develop a sampling design and for 
preparation of the data once collected. If data are made available for public use, longitudinal 
data will require the development of more guidance on how to analyze the data compared with 
cross-sectional data. Hybrid approaches, which tend to have the most complex designs, also 
tend to be the most complex to analyze. For instance, an analysis of studies using the Medicare 
Current Beneficiary Survey (MCBS), which uses a rotating panel design, found that different 
weighting approaches to multiyear data analysis of that data set can have statistically different 
results and recommended additional guidance be developed for data users on the preferred 
methodological approach (Briesacher et al., 2012). (See Table 2.7.) 
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Beyond the implications of survey approach, the total cost of a survey will ultimately be a 
function of many factors, including sample size, conditions that make recruitment and retention 
more or less difficult, and complexity of the data collection effort. To provide a sense of the 
scope and range of the budget needed for an ongoing data collection effort, we estimated the 
possible budgetary implications under fixed assumptions for collecting yearly PE data using a 
hybrid survey approach. The results of this analysis are available in Appendix B. 

Table 2.7. Cost of Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach (Rotating 
Panel or Split) 

Sample recruitment Higher per observation 
(one observation per 
respondent) 

Lower per observation 
(multiple observations 
per respondent) 

Will tend to be between  
pure longitudinal and pure  
cross-sectional 

Sample maintenance None Higher Medium 

Training and support Higher Lower Medium 

Sample design and data 
analysis 

Lower Higher Higher 

Survey administration Higher Lower Lower 

Other Considerations 

Rapid data collection. At times it may be useful or necessary for data on PE or other  
topics to be collected rapidly. For instance, the severe disruptions to service volumes, practice 
patterns, and office procedures because of COVID-19 developed suddenly (Mehrotra et al., 
2020). Recurring data collection systems such as the MCBS and the CPS were able to field 
supplemental questions and questionnaires on the impact of COVID by the fall of 2020 and  
late spring of 2021, producing ongoing, representative data on the effects of the pandemic on 
Medicare beneficiaries and U.S. households, respectively (CMS, 2021b; U.S. Bureau of Labor 
Statistics, 2021a). Data on the pandemic among U.S. households and small businesses are also 
being collected through the Census’s new Pulse Surveys, which produce real-time, state-level 
data that are used to guide federal response across multiple partnering federal agencies (Fields 
et al., 2020). Though physician practices have been among the sectors most affected by the 
pandemic, data on the impact of COVID-19 on these practices have largely been produced 
through convenience samples of medical and practice associations, resulting in incompletely 
described methods and an incomplete and disjointed picture of how the pandemic has affected 
practices. The capability to produce accurate, timely, and representative data on the nature of 
practice disruptions and needs in the wake of these events could provide CMS and other 
agencies the information they need to direct resources and develop an appropriate response. 
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By having survey infrastructure in place, any system of recurring data collection from 
physician practices would be equipped to collect and report data much more rapidly than is 
possible today. Generally, survey approaches with a longitudinal element should have somewhat 
better capacity to collect data quickly than pure repeated cross-sections since a sample is already 
drawn and less screening and recruitment would be necessary before fielding a survey or 
interview. (See Table 2.8.) 

Channel of communication. At times, CMS may be interested in understanding the 
perspectives of physician practices more informally or communicating with practices that fit  
a certain profile. A recurring data collection system can serve as the basis for initiating these 
types of communications, and data obtained on participants can help to efficiently identify 
practices of interest. The repeated interactions of longitudinal data collection approaches create 
more of an opportunity to establish a channel of communication among physicians, practice 
managers, practice executives, and CMS. Data on longitudinal survey participants are also 
more likely to be current than those of cross-sectional participants given that data collection 
tends to be more frequent. A repeated cross-sectional design does not allow for the same kinds 
of long-term relationships and rapport between respondents and surveyors. 

Payment stability. One concern among stakeholders is the extent to which there may be 
uncertainty in how payments change from one year to the next. For instance, long lags between 
data collection can expose practices to disruptive changes in payments. When the PPI Survey 
was used to update data in the MPFS—an update representing a shift from PE data reflecting a 
five-year average of 1995–1999 to data reflecting PE in 2006—an analysis by AMA found 
specialty-level payment impacts of as much as 10 percent for some specialties. To mitigate the 
disruptions new data would have for some practices, the PPI was phased in over four years and 
fully implemented in 2013. Increasing the frequency of PE data collection in either a cross-
sectional, longitudinal, or hybrid design would reduce payment disruptions during data updates. 
Additionally, when determining schedules for updating data, attention should be paid to lags 
between data collection and when new data could be fully phased in. Considering the time 
necessary to collect and incorporate data into the rulemaking process, any data updates would 
likely be roughly three years old at the time of implementation under optimistic assumptions. 
This lag, in addition to whatever time is scheduled to elapse between surveys, may trigger 
lengthy phase-in periods that further extend the gap between the data and current PE conditions. 
Therefore, data collection lags should be incorporated in consideration of a proper update 
schedule and what data ages the MPFS can tolerate. 

Data derived from samples of the population can also produce uncertainty given the sampling 
error that accompanies every instance of data collection. Because of their correlated structure, 
longitudinal data naturally tend to produce smoother changes in inputs over time, reducing 
uncertainty. Trend data from cross-sectional surveys can be made smooth through statistical 
measures such as the use of moving averages; however, if too much time elapses between data 
collection periods, moving averages may not be representative of current costs. 
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Table 2.8. Other Considerations of Different Survey Approaches 

Feature 
Pure Repeated 
Cross-Section Pure Longitudinal 

Hybrid Approach (Rotating 
Panel or Split) 

Rapid data collection Yes; slower than pure 
longitudinal or hybrid 

Yes Yes 

Channel of communication 
with practices 

No Yes Yes 

Payment stability Lower Higher Higher 

Summary and Recommendations 

In this chapter we discussed the need for a system of recurring data collection to update PE 
inputs in the MPFS and support ongoing efforts to refine the methodology used to allocate PE 
across Medicare services. To date, the tens of billions of dollars paid by Medicare each year for 
indirect PE are allocated across services on the basis of data that are not regularly updated and, 
at the writing of this report, are over a decade old. National data on the expenses incurred in 
physicians’ offices show that expenses have shifted over this period in ways that are relevant to 
how PE is allocated, potentially affecting efficacy and fairness and distorting access to services 
received by millions of beneficiaries. Continuing changes in health care provider markets, 
compounded by impacts from the COVID-19 pandemic, further highlight the need for a system 
of data collection that keeps up with these changes and provides CMS, policymakers, 
researchers, and other stakeholders a good evidentiary basis to plan for the future. 

Under this premise, we provided guidance on how to select among several possible recurring 
data collection approaches. Obligating all physician practices to report their costs on a regular 
basis, as do Medicare providers in institutional settings, would offer a clear advantage in terms of 
data accuracy and representativeness; but it would constitute a burdensome policy shift and was 
not considered further. We therefore focused on the relative advantages and disadvantages of 
survey-based approaches, including recurring cross-sectional, longitudinal, and hybrids of the two. 

A cross-sectional approach, in which samples are fully replaced with each instance of data 
collection, is designed for tracking market-level statistics. Its primary advantages are the 
simplicity by which it maintains representativeness and keeps up with changes in the composition 
of the population it tracks. This design is also advantageous for calculating multiperiod averages 
over long periods, which can be useful in producing precision and estimating subgroup statistics. 
However, cross-sectional approaches do not track changes that occur within practices, which 
limits their efficiency and ability to identify causal relationships. In this way, cross-sectional data 
are limited in their effectiveness for purposes beyond the production of PE inputs in their current 
form, such as for program evaluation. In terms of burden, cross-sectional approaches are less 
burdensome per sampled participant but may be more burdensome in the aggregate, given the 
likely complexity of a survey on PE and the lack of any ability to exploit learning curve 
efficiencies that result from repeated measurement. 
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Longitudinal approaches are designed to track respondent-level changes over time and can 
only comprehensively track market-level changes if mechanisms are put in place to allow the 
sample to reflect compositional changes in the sample of practices. Statistics on physician office 
market dynamics suggest a lower rate of turnover than average, possibly mitigating this limitation. 
Longitudinal approaches also have several advantages over cross-sectional approaches. First, they 
produce more statistically efficient estimates of change in parameters than cross-sectional designs 
(reducing sample size needs). Second, repeated collection from the same respondents can produce 
efficiencies in follow-up because of increased familiarity among respondents in the format and  
the ability to use less burdensome modes. Third, longitudinal data are better equipped to make 
causal inferences regarding observed changes (i.e., understanding what causes PE to increase or 
decrease) and are therefore better suited for understanding the underlying dynamics of PE that can 
be useful for informing regulation and policy. The largest disadvantage of longitudinal data is the 
challenge associated with sample maintenance, which grow as the length of longitudinal data 
increases. Attrition from a sample can introduce bias, threaten representativeness over time, and 
require significant resources to address. Another source of bias in longitudinal data might occur if 
practices become conditioned by their participation, causing changes in PE over time to at least 
partially be an artifact of measurement. 

Hybrid approaches combine elements of cross-sectional and longitudinal designs to attain the 
functionality of both, making them well suited for instances where multiple types of statistical 
parameters are sought. We recommend a hybrid approach, as a number of their features make 
them particularly advantageous for updating PE in the MPFS. To begin, hybrid approaches tend to 
produce data that are the most statistically efficient for parameters most necessary to calculate 
MPFS inputs (estimates of level and change), reducing the sample needed to hit precision targets. 
At the same time, hybrid approaches retain the ability of longitudinal data to track within-practice 
changes in PE and the superior capability to make causal inferences. Hybrid approaches also 
mitigate many of the biggest drawbacks of longitudinal data, including attrition and conditioning. 
Maintaining sample representativeness, a key concern of many stakeholders, is therefore not as 
significant an issue for hybrid approaches as it is for longitudinal approaches. One drawback of 
hybrid approaches relative to “pure” approaches is the complexity of their design and the data that 
they produce, which can add expense and produce data that are more easily misused by 
researchers conducting secondary analysis. 
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3. Practical Considerations for a Hybrid Survey Panel of Practices 

In the previous chapter we discussed the need for recurring data collection and provided a 
high-level summary of the options for data collection. We also recommended that CMS consider 
conducting a hybrid survey panel of practices. In this chapter we consider a number of practical 
guidelines for establishing a recurring data collection operation for the purposes of maintaining 
up-to-date inputs to allocate indirect PE and to inform updates to the MPFS methodology. Given 
the recommendation of a hybrid approach, this chapter begins by discussing the potential issues 
that may threaten feasibility or the data quality of a hybrid survey panel of practices. Then, using 
a rotating panel as an example of the recommended hybrid survey, we describe various design 
options and how they may be used to work around these potential issues. 

Potential Issues with a Hybrid Survey Panel of Physician Practices 

In this section we consider the potential issues that may threaten feasibility or the data 
quality of a survey panel of physician practices. As noted above, we focus this discussion on a 
voluntary system of recurring data collection via a rotating panel of physician practices, but 
many of the issues and solutions raised here would apply to any survey-based collection of 
data. Here we consider the issues of response rates and survey burden, selective participation, 
conditioning, gaming behavior, and panel attrition. Another set of issues involved with 
designing a survey instrument to collect high-quality PE data, such as types of PE to cover  
and how to design questions to ask about them, is discussed in depth in the Phase II interim 
report and is not covered here. 

Response Rates and Survey Burden 

Among the top difficulties of collecting new data on PE on a voluntary basis is achieving 
adequate response rates. Response rates to surveys in general have been declining, including in 
large-scale government surveys (Czajka and Beyler, 2016). Response rates among physicians  
are typically even lower than response rates from the general population and can be depressed 
further when surveys are lengthy or complex (Burgette, Cohen, et al., 2020). Collecting high-
quality data on PE is inherently complex, and administrators of a practice panel are limited in the 
degree to which they can shorten surveys without threatening needed detail and data quality. 
Response for the PPI Survey conducted over ten years ago was 12 percent, with only 50 percent 
of those providing usable responses to the section on PE. Surveys of physician specialties that 
inform valuation of work RVUs and direct PE had a median response rate of just over 2 percent 
in 2015 (GAO, 2015). While some physician or physician practice surveys have succeeded in 
achieving higher levels of response, such as the Medical Expenditure Panel Survey (MEPS) 
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Medical Organization Survey (MOS) (76 percent participation rate in 2015 [Stagnitti and Dowd, 
2018]) and the National Ambulatory Medical Care Survey (NAMCS) (40 percent participation 
rate in 2016 [Rui and Okeyode, 2016]), these are typically surveys of comparatively less 
complexity than the PPI. 

Evidence of response rate deterioration in follow-up interviews and surveys in longitudinal 
data collection is mixed but generally shows the rate of deterioration to be lower than in  
initial surveys. An investigation into follow-up surveys of six national panel surveys found no 
evidence that response rates have declined (Schoeni et al., 2013). However, an investigation 
into three fixed-length rotating panels found some evidence that response rates in follow-up 
surveys have been declining (Williams and Brick, 2018). For instance, in 1999 the MCBS had 
an initial response of nearly 85 percent and a cumulative response rate of roughly 70 percent of 
respondents by the fourth year of the survey; by 2013 initial response had fallen to 73 percent 
with a cumulative response rate of roughly 50 percent by the fourth year; and in 2018 the initial 
response was 54 percent with a cumulative response rate of just 22 percent by the fourth year 
(CMS and Office of Enterprise Data and Analytics [OEDA], 2020). In addition to unit response 
rates (as determined by practices’ decisions of whether to participate), item nonresponse can  
be a serious concern. In the PPI Survey, around half of the responding practices provided 
information that was complete enough to calculate PE/HR. Unit and item nonresponse can 
result in substantial bias in the resulting estimates if responding practices are systematically 
different from nonresponding practices. 

Many of the target respondents of a survey on PE in medium- to large-size practices would not 
be physicians but managerial or administrative staff with access to records and familiarity with PE. 
Evidence on whether practice managers or analogous staff would be more or less likely to respond 
to a survey than physicians is mixed. A report on factors influencing response in the PPI noted  
that practice managers were more available than physicians for direct contact (Hagan, undated). 
Pretests of the MEPS MOS in 2015, however, found that obtaining contact information for practice 
managers was difficult given that administrative staff are often not encouraged to share that 
information (Stagnitti and Dowd, 2018). Additionally, a study conducted using hour-long cognitive 
interviews to test the feasibility of expanding the NAMCS population of physicians found that 
most practice administrators declined to participate (Willson, Lessem, and Salvaggio, 2016). 

Low response rates increase the expense of collecting data and threaten the representativeness 
of the statistics produced. For some small specialty groups, low response rates are also linked  
to small sample sizes and poor estimate precision. In a data collection effort to update inputs 
informing indirect PE allocation in the MPFS, errors produced by a lack of representativeness or 
poor accuracy could produce misallocation of indirect payments totaling hundreds of millions of 
dollars or more. For instance, just 1 percent of indirect PE reallocated because of inaccurate or 
biased data on a pool of $30 billion equates to roughly $300 million in payments. 
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CMS may wish to consider an extensive pilot study to assess whether practices that quickly 
respond to a PE survey are substantially different (in terms of survey outcomes) from practices 
that require a longer, more intensive recruitment effort to participate. If the differences in 
outcomes for such practices are small, a low response rate may hinder the collection of target 
sample sizes but may generate little statistical bias. Understanding this difference would be 
helpful in designing a study that appropriately invests in intensive follow-ups and provides an 
appropriately long recruitment period. Such an in-depth pilot may also help design an instrument 
and recruitment strategy that results in substantially improved response rates. 

Selective Participation 

Surveys that rely on voluntary participation are at risk of selective participation, whereby 
some practices are more likely to respond than others. This may result in an unrepresentative 
sample that threatens the validity of the data. Selective participation could happen as the  
result of inherent differences in the likelihood of responding to surveys by physicians or staff 
belonging to certain specialties or from practices with particular characteristics, such as size. 
Alternatively, selective participation could be the result of practices within specific specialties 
coordinating to increase participation in a way designed to benefit the specialty. If practices 
known to operate more efficiently, for instance, were discouraged from participating, data 
collected for that specialty would record higher expenses than what is typical, possibly causing 
PE allocation to be less accurate or fair. There are not many analogous circumstances where  
a form of payment is influenced by data from a voluntary survey of a random sample of a 
population; therefore, the risks of response coordination occurring are hard to quantify. The 
RUC specialty society surveys are voluntary and sometimes completed by a random sample of 
their members with response rates in the low single digits. Concerns have been raised by GAO, 
researchers, and advocates about the accuracy and representativeness of these results, but it is 
not clear to what extent these issues stem from who is in the sample or the responses provided 
by physicians in the sample (Calsyn and Twomey, 2018; GAO, 2015). Issues of possible 
unrepresentativeness in the RUC surveys are further compounded by the use of convenience 
samples in cases where surveys garner an inadequate number of responses (GAO, 2015). It is 
possible to employ statistical adjustment techniques to improve the representativeness of a 
sample characterized by selective participation; however, these adjustments are limited to the 
extent that practice characteristics that are associated with selection bias relevant to efficiency 
or cost structure are collected by the survey. 

Conditioning 

In some cases, the experience of serving on a survey panel can, over time, change respondents 
or how they answer survey questions. This potential source of bias, known as panel conditioning 
(Lavrakas, 2008b; Lazarsfeld, 1940), can either improve or degrade the quality of data over time. 
Improvements in reporting can occur with increased familiarity with the survey format (Kroh, 
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Winter, and Schupp, 2016), greater ability to respond to questions, or increased rapport with 
survey interviewers or administrators (Fisher, 2019). Deteriorations in survey quality could occur 
if strategic behavior develops to reduce the length of a survey (avoiding follow-up questions) or, 
in the case of a survey on PE, to produce data that are perceived to be beneficial to the practice. 
Biased data could also develop if membership in a panel causes respondents themselves to 
change, as has been observed in some experimental studies (Crossley et al., 2017; Zwane et al., 
2011). For instance, small practices that are not accustomed to tabulating and reporting on their 
expenses in detail could plausibly make changes to their practice upon observing their own data 
and how they compare with the data of other practices. If this occurs, it could both make a sample 
less representative of the general population and confound analyses of PE change over time. 

Conditioning effects vary by features of a survey, respondent, and the information collected, 
so the extent to which conditioning would be a significant issue for a panel survey on PE is 
unknown (Sun, Tourangeau, and Presser, 2019). Research and evidence on panel conditioning  
is largely centered on individual-level impacts, with limited relevant evidence specific to the 
reporting of business expense. In the only example we could identify, a yearlong panel of 
microenterprises in South Africa found no evidence of panel conditioning on responses related  
to costs and revenues (Garlick, Orkin, and Quinn, 2020). Research on conditioning in reporting 
of household income may provide additional relevant evidence. In one study, researchers found 
that panel conditioning did occur (household income increased by 8 percent between the first and 
second waves), but most of the conditioning occurred between the first and second waves of the 
survey and it actually improved data quality as it appeared to result from greater trust and fewer 
missing responses. Conditioning was also observed in the Dutch Liss panel of households where 
households that received a savings module in the survey were observed to change their saving 
behavior (Crossley et al., 2017). As with other sources of bias, there are statistical adjustment 
techniques that can partially account for the effects of conditioning if reporting patterns over the 
course of a panel can be observed, as is possible in rotating panels (Fisher, 2019). 

Gaming Behavior 

Gaming behavior, such as the deliberate misreporting of data, is another potential source of 
PE inaccuracy in survey data collection. Respondents from some types of practices may be 
incentivized to misreport their expenses or practice characteristics if they perceive that doing so 
could result in favorable rates for the types of services they provide. Concerns over inappropriate 
reporting practices that inflate payments to Medicare providers are long-standing, particularly 
instances where the data a provider reports will directly impact the provider’s own compensation, 
such as in false claims or quality reporting (Edelman, 2015; Flasher and Lamboy-Ruiz, 2018). 
Concerns over biased reporting of data underlying indirect PE specifically have been raised in 
public comments on earlier data sources, particularly supplemental data sources submitted by 
individual specialties, which were viewed by some as providing inflated statistics. The surveys 
administered by the RUC and specialty societies to determine estimates of physician time and 
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intensity, which are used in determining work RVUs assigned to particular services, have been 
found to produce inflated estimates (Burgette, Mulcahy, et al., 2017; Cromwell et al., 2010; 
McCall, Cromwell, and Braun, 2006). In an illustration of this, ultimate RUC recommendations 
are often made at the twenty-fifth percentile or lower of survey values. Research on the accuracy 
and completeness of data in Medicare cost reports (MCRs) in the 1980s and 1990s, which at the 
time could have affected an institution’s reimbursement in a variety of both direct and indirect 
ways, raised concerns about the accuracy of these data when compared with audited financial 
statements, including misreporting and cost-shifting to increase reimbursement rates (Finkler, 
1989; Magnus and Smith, 2000). Prospective Payment Systems have made the relationship 
between MCR reporting and compensation far less direct, creating fewer incentives to misreport; 
however, gaming behavior in the MCR continued to be a concern for CMS in areas where direct 
relationships between reporting and payment still existed, such as claims for outlier payments, 
albeit for a small minority of hospitals (CMS, 2003; Rawlings and Aaron, 2005; U.S. Government 
Printing Office [GPO], 2003). Other discrepancies continue to be found between MCRs and 
sources of financial information such as financial statements and Internal Revenue Service (IRS) 
990 forms, though deliberate misreporting for financial gain is not seen as the most likely 
explanation (Ozmeral et al., 2012). 

The risk of deliberate misreporting on a survey of PE is related to the perceived benefit of 
reporting incorrect data and the effectiveness of mechanisms in place to curb such behavior. The 
size of the benefit that could be gained from providing incorrect PE data is difficult to quantify, 
though it would be substantially less than what could be gained from misreporting in claims or 
components of MCRs where a direct relationship between reporting and compensation exists. 
Reports on PE would affect payment under the current MPFS only to the extent that responses 
affect the summary statistics derived from the responses of many other practices. Rates for a 
given specialty, therefore, would likely not be affected without widespread misreporting. By 
comparison, in the case of MCR misreporting to boost outlier claims, overpayment was found to 
be driven by only a minority of hospitals (GPO, 2003). Moreover, given the shared volume that 
exists across specialties, the amount of PE that is implied by survey inputs to the MPFS and the 
PE that practices actually receive is only weakly correlated for some specialties (see Chapter 9), 
further diluting any incentive that may exist for misreporting. A survey of physician practices 
could also curb gaming behavior through data quality checks that serve to identify problematic 
data. Problematic data could then be corrected, adjusted, or removed to improve the estimation 
of PE inputs. Respondents deemed especially problematic or unwilling to address reporting 
issues could be removed from the sample. 

Panel Attrition 

Surveys with longitudinal structures lose power and can become biased and unrepresentative 
if they lose participants over time through attrition. A significant amount of research has shown 
that attrition rates can vary by the type of respondent, including sociodemographic characteristics 
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(Frankel and Hillygus, 2013; Lynn et al., 2005; Watson and Wooden, 2009). There is limited 
recent precedent for predicting the level of attrition that should be expected for a physician panel. 
We identified only two physician or physician practice surveys with a longitudinal component, 
and both were several decades old: the National Study of Physician Organizations (Health 
Research for Action, 2021) and the Community Tracking Study Physician Survey. Attrition for 
the National Study of Physician Organizations was roughly 60 percent between the first round in 
2000 and the second round six years later; however, only 7 percent of this attrition was due to 
refusals.6 Given the long length of time between survey waves, the applicability to attrition in a 
yearly panel is uncertain, but it would equate to an average yearly rate of attrition of roughly  
15 percent. Attrition in the Community Tracking Study was roughly 25 percent between the 
1998–1999 and 2000–2001 waves (Diaz-Tena et al., 2003). Looking at more recent examples of 
attrition in rotating panel designs, attrition between waves of MCBS panels has ranged between 
10 and 20 percent in 2016–2017, while attrition between waves of the MEPS Household 
Component (MEPS HC) ranged between 0 and 26 percent in 2015–2016 (Chowdhury, Machlin, 
and Gwet, 2019; CMS and OEDA, 2018). Beyond these examples, there are reasons to expect  
that the attrition for a practice panel will be more difficult to manage than for typical respondents. 
Professional respondents who face many demands on their time typically have lower response 
rates than average, and this likely extends to attrition as well. In RAND’s American Educators 
Panels, for instance, attrition for principals is significantly higher than it is for teachers. 

Reviews of best practices in panel design stress that the first line of defense against attrition 
in panel data is the quality of the initial sample (Trivellato, 1999). Research has found that 
engagement in the subject matter and goals of the survey has frequently been shown to affect 
attrition, and thus it is important to convey the purpose and significance of a PE survey in 
outreach and initiation letters (Lepkowski and Couper, 2002; Smith and Son, 2010). Engagement 
can be encouraged through contacting respondents between waves through “tracking” techniques 
(e.g., periodically confirming contact information) as well as through maintaining interviewer 
continuity to build rapport (Behr, Bellgardt, and Rendtel, 2005; Buck, Ermisch, and Jenkins, 
1995; Trivellato, 1999). Once practices have been enlisted, having a positive experience with the 
initial survey is also an important predictor of future participation (Frankel and Hillygus, 2013). 
Therefore, efforts such as reducing burden, improving instrument design, and providing quality 
support to respondents may help reduce attrition. 

Additionally, statistical techniques exist to manage the effects of sample attrition in panel 
surveys. These include missing data techniques, such as multiple imputation, two-stage 
estimation approaches, and full information maximum likelihood (Enders, 2010; Savalei and 

                                                 
6 Over half of the practices that participated in the first round but not in the second were deemed ineligible or had an 
eligibility status that could not be determined. 
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Bentler, 2009), as well as weighting approaches to adjust for imbalances that attrition may create 
(Smith and Son, 2010; Taylor, Tong, and Maxwell, 2019). 

Rotating Panel Survey Design 

As mentioned in Chapter 2, a rotating panel is a type of hybrid survey. Rotating panels 
combine multiple longitudinal panels of a defined term to rotate respondents in and out of  
the sample over time. A rotating panel capitalizes on the advantages of both longitudinal and 
cross-sectional survey methods to track respondent-level changes and describe market-level 
characteristics of physician PE. Here, we use rotating panel surveys as an example of a hybrid 
approach that CMS could employ and describe the basic design elements that define a 
rotating panel. 

The elements of rotating panel designs include rotation rate, wave frequency, and panel 
length. Additional elements common across many survey designs include administration modes, 
follow-up instruments, incentives, and data quality checks. Administration modes are the formats 
used to collect data (e.g., telephone, web, in-person, self-administered). Follow-up instruments 
are the deviations from the standard survey elements and formats that are employed in follow-up 
waves. Incentives are inducements that are offered to improve initial and continued participation 
in the survey. Data quality checks are techniques used to validate the accuracy of the reported 
data. Specific to rotating panels, the rotation rate is the time that elapses between when one panel 
is recruited and the next panel is recruited.7 Wave frequency is the number of surveys fielded to 
participants within a given period. Rotation length is the length of time over which a cohort of 
respondents are recruited and dropped. Figure 3.1 provides an example of these rotating panel 
design elements that CMS should consider in designing its survey. 

Design to Address Potential Issues 

In this section we consider the aforementioned design elements of a rotating panel design 
(rotation rate, wave frequency, panel length, administration modes, follow-up instruments, 
approaches to improve participation, and data quality checks), how adjusting these elements 
might affect trade-offs within several potential issues of a hybrid survey panel of practices 
(selective participation, response rates and survey burden, conditioning, gaming behavior, and 
attrition), and how these elements might be optimally set among these trade-offs. 

                                                 
7 Some rotating panels, particularly those that collect cyclical data on a monthly or weekly basis (such as the CPS or 
the Survey of Income and Program Participation [SIPP]), employ complex skip patterns. As it is unnecessary (and 
likely infeasible) to collect PE data more frequently than annually, we do not consider this aspect of rotating panel 
design. 
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Figure 3.1. Rotating Panel Design Elements 

 

Rotation Rate 

Rotating panels can vary in the frequency at which new panels are recruited and the extent 
to which they overlap with previous panels. Figure 3.1 describes a one-period (one year) 
rotation rate, but the rotation rate could be two periods with one period of overlap, or even 
three periods with no overlap.8 Greater overlap produces more statistical power owing to the 
correlations induced in the data between periods.9 Statistical efficiency is commonly given as a 
reason for using panel rotation and was a main motivation of the U.S. Census for using a 
rotating panel design for all its monthly surveys (Woodruff, 1963). The appropriate rotation 
rate for a panel of practices is a function of the speed and impact of market-level changes in PE 
or practice characteristics over time, the data needs of CMS and the health policy community, 
the impact on resource flow to administer the panel, and the rate of attrition within panels. 
Rotation rates of less than a year would likely not be necessary or practical given that PE is 
recorded on a yearly cycle, but rotation rates of greater than a year may be advisable under 
some conditions. Frequent rotation is favored if members of a population (e.g., practices) turn 
over rapidly and in a way that is consequential to statistics of interest. For instance, in the 
National Compensation Survey, private-sector establishments have a yearly rotation rate, while 
state and local government establishments rotate once every ten years owing to far lower 
turnover and greater stability in estimated parameters (U.S. Bureau of Labor Statistics, 2021b). 
However, even in instances where turnover of the target population is slow, if attrition from 

                                                 
8 The literature is inconsistent in whether these designs are “rotating.” 
9 This is specifically true for estimates of net change in market-level statistics, as well as estimates of level at a point 
in time. 
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existing panels is high, recruitment of new panels may need to be frequent to maintain 
adequate representation of key groups in cross-sectional statistics. If rotation occurs less 
frequently than every year, resource flow related to staffing or other needs for practice 
recruitment may be disrupted and introduce inefficiencies. 

Among overlapping panel designs we reviewed, the most common rate of rotation between 
samples is once a year, such as in the MCBS and MEPS (Table A.1 in Appendix A). The pace of 
panel recruitment efforts for overlapping panels can be eased with rotation rates of greater than a 
year, though this rotation rate is less common.10 Another approach with less frequent recruitment 
needs is collecting data in a series of nonoverlapping panels. Nonoverlapping panels are subject to 
data discontinuities, and statistical corrections such as benchmarking methodology must be used in 
order to maintain comparability between samples over time (U.S. Census Bureau, 2021l). Most of 
the Census Bureau’s Annual Economic Surveys (AESs) use nonoverlapping survey panels that are 
resampled every five to six years. However, a 2018 report on the methodologies of these surveys 
by the National Academies of Sciences, Engineering, and Medicine recommended that the Census 
consider collecting data using rotating samples as a means of improving representativeness, 
efficiency, and burden (NASEM, 2018b). 

Adjusting the rotation rate involves the following trade-offs within the potential issues 
associated with a hybrid survey panel of practices: 

 Conditioning. A rotating panel design can reduce the impacts of panel conditioning by 
maintaining fresh membership and providing a means for detecting and quantifying 
conditioning effects that exist (National Science Foundation [NSF], 2003). A more 
frequent rotation rate strengthens the design against conditioning bias (sometimes called 
time-in-sample bias) by increasing the proportion of the sample that is new and providing 
a better basis for statistical adjustment by adding more diversity in panel exposure among 
the respondents. Conversely, in panels that are nonoverlapping, conditioning bias in 
statistics cannot be mitigated by statistical adjustment; therefore, the appropriateness of a 
nonrotating design will depend on the risk of bias (Siegel and Mack, 1996). For instance, 
the SIPP moved from overlapping to nonoverlapping panels in 1996 after research found 
that conditioning bias was low (McCormick, Butler, and Singh, 1992). 

 Attrition. Through its design, rotating panels can manage bias from attrition by adjusting 
the recruitment targets of incoming panels to maintain sample representativeness. More 
frequent rotation strengthens the design against attrition by maintaining sample sizes and 
guarding against loss of representativeness, but (all else being equal) increases survey 
costs and cannot guarantee against bias. 

Determining an optimal rotation rate to collect PE survey data. A rotation rate of less than 
a year would not be compatible with how PE is typically reported; therefore, the optimal rotation 
rate is likely one year or more. Whether a rotation rate of greater than a year, which may reduce 

                                                 
10 An example is Canada’s Survey of Labor and Income Dynamics (ended in 2012), which used a rotation rate of 
three years using a six-year panel length. We did not identify any such rotating panels in the United States. 
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expense, is preferred will be related to several variables, including the sources of change in PE 
over time and within a specialty, how rapidly PE is changing across practices, the rate of 
attrition, the degree of correlation in PE data from year to year, and the impact on recruiting 
costs if resource flow is disrupted. Information on these variables for this particular application is 
limited. Data from an initial panel or a longitudinal pilot study could fill in these blanks and 
provide survey administrators with guidance to help optimize the rotation rate. For instance, low 
attrition would reduce the need to rotate the panel frequently to account for any bias or lack of 
precision stemming from leaving practices. Additionally, if a pilot study reveals that most 
market-level change is accounted for by PE changes occurring within practices, there will be less 
need to refresh panels to account for practices entering or exiting the market. 

Takeaways 

 One year is the most common rotation rate and would provide more robust options to 
confront bias stemming from conditioning and attrition. One-year rotation would  
produce steady resource needs for practice recruitment, possibly supporting operational 
consistency and efficiencies. 

 Slower rotation might save resources but only if attrition is low and changes in average 
PE are not significantly affected by practices entering and exiting the market. 

Wave Frequency 

Wave frequency refers to the number of surveys fielded to panel participants within a given 
period. Wave frequency varied significantly among all panel surveys we reviewed, ranging from 
monthly surveys to those fielded biennially (Table A.1 in Appendix A). When limiting our review 
to surveys that track organizational characteristics, expenses, or revenues, the most common wave 
frequency was annual, and no survey collected data less frequently. To align with prevailing 
budgeting conventions, the reporting period for PE will most likely be annually; however, this 
does not necessarily mean that waves must be administered annually. Data on annual PE could be 
broken up over multiple waves per year, or waves could be administered less frequently by either 
skipping collection from some years or collecting data from multiple years in each wave. 

Adjusting wave frequency involves the following trade-offs within the potential issues 
associated with a hybrid survey panel of practices: 

 Response rates and survey burden. All else being equal, reducing wave frequency 
reduces the number of surveys respondents get, which reduces survey burden and overall 
survey cost. Although it is uncommon, there are examples of panel surveys that have 
shifted from annual to biennial collection to reduce burden and costs; the American 
Housing Survey in 1981 and the Panel Study of Income Dynamics in 1997 (Substance 
Abuse and Mental Health Services Administration [SAMHSA], 2012) are two such 
examples. The primary issues that are raised with biennial collection are the reduced 
ability to pinpoint moments of change, make causal inferences, and identify staffing and 
operational inefficiencies that may occur (Nelson and McGough, 1980; SAMHSA, 
2012). In an assessment of moving from an annual to a biennial design for the National 
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Household Survey on Drug Abuse, a repeated cross-sectional survey, the authors 
concluded that the change would lead to higher costs per interview, lower data quality, 
reduced timeliness of survey results, and less ability to collect data on time-sensitive 
policy questions (SAMHSA, 2012). 

In some instances, higher wave frequency is used to spread survey content across 
multiple waves. Both the MCBS and the MEPS, which involve long interviews, are 
administered this way. The advantage of this approach is to distribute survey burden over 
a longer period of time, which could spare practices the difficulty of finding a larger 
block of time to complete their reporting in one sitting. 

 Attrition. Repeat surveys can help maintain a relationship between survey interviewers 
and practices and provide a mechanism to keep track of practice information through 
changes. Therefore, waves that are too infrequent run the risk of increasing attrition 
through the loss of engagement or current contact information (Lepkowski and Couper, 
2002; Smith and Son, 2010). 

Determining optimal wave frequency to collect PE survey data. In a rotating panel, survey 
administrators may consider whether to collect PE data in survey waves that occur more or less 
than annually. The precise impact of wave frequency on reducing response burden, response rates, 
and attrition, as well as on the costs of collecting PE data and data quality, may ultimately need to 
be determined through pilot studies that test the impacts of alternatives to annual collection. 

More frequent than annual collection of PE may improve response rates if practices prefer 
that data collection be spread out over multiple, shorter surveys and could reduce attrition. 
However, in addition to greater expense, breaking up collection of annual PE over many waves 
may threaten data quality in two ways. First, the indirect PE inputs to the MPFS methodology 
cannot be calculated if PE measures are not complete. Nonresponse on any one of the waves that 
compose full PE measurement could create missingness that renders the observation unusable. 
Additionally, different waves for a single practice may not be handled by the same respondent, 
causing inconsistencies that could distort the calculation of inputs. If this approach is taken, 
survey administrators should consider designing survey instruments so that indirect PE inputs are 
calculable from at least one wave, such as by asking respondents to report total direct and 
indirect PE. 

Less frequent than annual collection, such as biennial collection, could reduce the burden  
to respondents and reduce overall (but not per collection) costs, but impacts on attrition should 
be monitored. CMS will also need to decide whether the reduction in data timeliness and 
functionality described above is worth the estimated savings. To prevent gaps in annual data 
reporting under a biennial wave structure, CMS might consider collecting PE data on the 
previous two fiscal years. This would increase the survey burden of each wave, but likely reduce 
overall burden compared with annual waves owing to possible efficiencies in document retrieval. 
This option would need to be evaluated for its impact on wave response rates as well as recall 
bias and other data quality concerns that may arise from reporting data from two years prior. 
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Takeaways 

 Annual collection of PE most aligns with prevailing budgeting conventions and is typical 
among longitudinal surveys that collect analogous content. The wave frequency for PE 
data in a panel should be informed by observed impacts on attrition and data quality. 

Panel Length 

In a rotating panel design, respondents are typically recruited to the panel, interviewed over a 
set number of periods, and then released. The length of time over which a cohort of respondents 
are recruited and released is the panel length (also referred to as the rotation period or rotation 
length). Panel lengths among panel surveys we reviewed with overlapping rotation ranged from 
just under two years up to four years (Table A.1 in Appendix A). At the longer end of that range 
is the MCBS, which has a rotation period of four years with new cohorts recruited every year. 
Most of the surveys conducted as a part of the Census Bureau’s AESs, including the SAS, have 
even longer panel lengths of roughly five years, but the panels are not overlapping. The longest 
nonoverlapping panel with fixed length we reviewed is the National Compensation Survey 
government component, with a length of ten years. 

Panel length has various analytic implications. Increasing the length of a panel of practices 
will increase the strength and function of longitudinal data by increasing the number of 
measurements and lengthening the period over which within-respondent differences can be 
detected. This would be especially important for detecting changes in PE that occur gradually, 
such as changes in employee benefits. Longer panel lengths can also be more statistically 
efficient. In rotating panel designs where the rotation rate is one year, research has shown that 
the most statistically efficient panel length tends toward the longest possible under budget and 
data quality constraints, such as panel conditioning or attrition (Nijman, Verbeek, and van 
Soest, 1991). In special cases, the longest possible panel length is not the most statistically 
efficient, but these conditions are uncommon for many of the parameters that would be of 
interest in tracking PE over time, such as PE in a single year or change in PE from one year  
to the next (Nijman, Verbeek, and van Soest, 1991).11 

Adjusting panel length involves the following trade-offs within the following potential issues 
associated with a hybrid survey panel of practices: 
  

                                                 
11 For instance, Nijman, Verbeek, and van Soest (1991) showed that the number of circumstances where 
intermediate panel lengths are optimal becomes nontrivial when estimating average means over many periods. If the 
parameter of interest was mean PE/HR over 12 periods of measurement (if measurements occurred once a year, this 
would be a 12-year average), intermediate panel lengths (e.g., lengths of 2–11 years) would be optimal under 
conditions where the efficiencies of repeated measurement are roughly between 40 and 70 percent and when the 
proportion of variance due to within-practice variation over time is between 10 and 30 percent. 
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 Response rates and survey burden. Longer panel lengths will impose higher overall 
burdens on a participating practice given the longer time commitment and greater number 
of surveys to complete, which may have a negative impact on willingness to enroll. 
Reduction in burden that is achieved on follow-up interviews due to increased experience 
and familiarity with PE survey content is likely to plateau over time, limiting gains in per 
interview burden at longer panel lengths. 

 Conditioning. Retaining respondents for long periods of time can introduce bias through 
the phenomenon of panel conditioning. Shorter panel lengths can reduce the impacts of 
panel conditioning by maintaining fresh membership and providing a means for detecting 
and quantifying conditioning effects that exist (NSF, 2003). 

 Attrition. Longer panel lengths run the risk of producing larger rates of attrition. Over 
time, survey administrators can expect some participants within a cohort to attrition, 
causing the number of responses to decrease over time and creating the potential for bias 
if nonresponders differ from responders in unobserved ways. High rates of attrition will 
limit the panel length that is possible and increase the rate of refreshment needed, thereby 
increasing costs and limiting the advantages of longitudinal data. 

Determining an optimal panel length to collect PE survey data. The analytic and efficiency 
benefits of longer panel lengths mean that optimal panel length for a panel of practices will tend 
to depend on limiting issues such as respondent burden, attrition, and the analytic needs of the 
survey. If attrition is unaffected by increasing panel length, longer panel lengths would reduce 
ongoing recruitment needs since lower proportions of an overall sample would need to be 
replaced in each period. This has important implications for the overall cost of the survey 
because research has shown that it is more costly to acquire new respondents than to retain 
existing respondents (Goldenberg, McGrath, and Tan, 2009). However, given the issues 
associated with long panels outlined in this section and the established standard of panel length 
of firm and enterprise-level surveys from Census AESs, panels longer than five years do not 
have much precedent and may not yield benefits that outweigh the drawbacks. If changes in the 
population are occurring rapidly or in a way that is consequential to PE (e.g., frequent entry or 
exit of practices from the market), or if bias from attrition and conditioning is found to be strong, 
conditions would favor replacing higher proportions of the sample in each period, which could 
be accomplished with shorter panel lengths. Beginning a rotating panel with panel lengths equal 
to at least three years would yield data on market conditions and data on the risk of bias that 
would inform decisions on whether to extend panel lengths. 

A methodology report on the Community Tracking Study Physician Survey—a panel survey 
that collected data on a range of practice characteristics including revenue—may provide some 
guidance on the efficiency consequences of setting panel length targets for a practice panel. 
Researchers in this study conducted an analysis of the optimal degree of overlap between 
previously interviewed physicians and newly sampled physicians in each round of interviews. 
Increasing panel length will increase the total proportion of practices across panels that overlap 
with prior waves. These researchers concluded that the degree of overlap would have only 
modest effects on estimate precision under their assumptions about the typical behavior of 
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physician practice statistics between survey waves. Only when correlations between the statistics 
of waves were assumed to be very high was precision sensitive to sample overlap.12 As data were 
collected, researchers set the target overlap to around 65 percent (maintain 65 percent of the 
sample as previously interviewed) given observed response rates and cost efficiency gains of 
reinterviews relative to initial interviews (Diaz-Tena et al., 2003). Assuming an average yearly 
attrition typical of other similar panels of 20 percent, a 65-percent overlap would be achieved 
with a panel length of four years when assuming yearly recruitment of new panels. Data on the 
correlation of PE data from year to year would help determine whether the statistical efficiency 
gains of longer panels would be modest or substantial. 

Takeaways 

 In theory, panels increase in statistical efficiency and analytic functionality as their  
length increases. However, concerns including attrition and conditioning threaten 
representativeness and put practical limits on panel length. Panels longer than five  
years may not yield benefits that outweigh the drawbacks. 

 The statistical efficiency benefits for longer panel lengths are only substantial when the 
correlation of PE data from year to year is very strong. 

 Collecting PE data from practices over a period of at least three years would yield useful 
data on the impacts on respondent burden and attrition that could help determine whether 
longer panels could be sustained and/or justified. 

Administration Modes 

The “administration mode” of a survey refers to the method used to collect data, such as by 
mail or phone, through the web, or in person. Mail and web-based modes are generally self-
administered (though support can sometimes be made available through email or by phone  
to respondents who request it), while phone and in-person modes are typically interviewer-
administered. Each mode includes various trade-offs in expense, administrative burden, 
response rate, survey completion rate, and accuracy. Broadly, interviewer-administered 
surveys tend to have advantages in response rates, completion rates, and accuracy (for topics 
not seen as sensitive or influenced by social desirability), but at significantly higher expense 
and administrative burden (Smith and Kim, 2015; Williams and Brick, 2018). Among these, 
in-person interviews have been shown to be more resistant to declining response rates than 
other modes (Brick and Williams, 2013; National Research Council, 2013; Williams and 
Brick, 2018). For interviewer-administered modes, respondents would need to be instructed  
to gather materials (e.g., tax and accounting records) in advance so that all needed reference 
material is quickly accessible. Self-administered modes tend to be the least expensive and least 
difficult to implement, but they tend to produce less complete data than surveys administered 

                                                 
12 For example, at a Pearson correlation coefficient of 0.9, the optimal overlap in physician practices between 
samples for the precision of regression parameters was estimated to be 35 percent. 
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by an interviewer and are not well suited for surveys that are complex (involving many 
conditional questions) or that cover complex subject matter. (See Burgette, Cohen, et al., 2020, 
for further discussion of these tradeoffs.) Contrary to this general rule, the Census’s AESs—
which are burdensome and complex—are almost all self-administered using web-based 
instruments and achieve high response rates. This was likely only achievable through the 
mandatory completion requirement of these surveys. Assuming voluntariness, the complex 
topic of PE, and the likely need for guidance and term clarification, self-administered survey 
instruments in a practice panel may pose issues for data completeness and quality, particularly 
for initial interviews when familiarity with content would be low. 

We observed a wide variety of administration modes among the surveys we reviewed.  
In-person and telephone interviews are often used in government-sponsored surveys, with the 
exception of mandatory AESs, which are primarily administered by web. Examples of surveys 
that use in-person interviews (which average an hour or more in length) include the MEPS HC, 
Current Employment Survey, and the MCBS.13 Interviewer-administered surveys are also 
commonly used for government-sponsored longitudinal surveys (examples include the Panel 
Study of Income Dynamics, Survey of Income and Program Participation, and the National 
Health and Aging Trend Survey). 

Adjusting administration mode involves the following trade-offs within the following 
potential issues associated with a hybrid survey panel of practices: 

 Response rates and survey burden. The degree of respondent burden by mode and 
impact on response rates varies by respondent preference. Making multiple modes 
available may help response rates by matching respondents to a preferred format  
(de Leeuw and Berzelak, 2016). In longitudinal surveys, some research has found that 
using mixed-mode approaches within subjects leads to efficiencies in addition to other 
benefits (Kalton, 2009; Lynn, 2013). Through building familiarity among respondents 
with survey content and survey administrators, longitudinal surveys can be more easily 
and effectively accomplished using less expensive and burdensome modes in follow-up 
and supplemental interviews (Kalton, 2009; Lynn, 2013). The MEPS-HC, for instance, 
collects supplemental data with comparable response rates to its personal interviews 
using self-administered questionnaires after the initial round of interviews has been 
completed (Westat, 2020). However, methodological challenges presented by mixed 
modes may be compounded if mode variation occurs both among and within subjects 
over time, and mode effects must be carefully considered in analysis. 

 Attrition. The aligning of administration mode with respondent preferences and 
capabilities could be used to mitigate attrition from the panel. 

  

                                                 
13 Historically, MEPS and MCBS have used in-person interviews, but they switched to remote interviews owing to 
COVID-related precautions. 
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Determining optimal administration modes to collect PE survey data. What is feasible 
and/or advisable in administration modes to collect PE data will depend on features of the survey 
instrument, such as its length and complexity. A long survey of above-average complexity, 
which may apply to a survey on PE, would be better suited to interviewer-administered surveys 
for reasons described above. Shorter and more straightforward surveys, or follow-up surveys 
where strong rapport with interviewers has already been established, may be good candidates  
for self-administered modes, which reduces administrative costs and can be more convenient  
for respondents. That said, survey experts generally recommend that multiple modes be made 
available to match a variety of preferences (de Leeuw and Berzelak, 2016). Some public 
comments relating to prior PE data collection have noted the burden of interviewer-administered 
surveys and a preference for self-administration; however, these preferences will need to be 
weighed against possible impacts on data quality. The PPI Survey allowed respondents to 
complete their surveys online, on paper returned via fax, or via computer-assisted telephone 
interviews. In an analysis of responses to the PPI, 75 percent of completed surveys were done 
online compared with 19 percent sent through fax and 6 percent who completed the survey  
over the phone; while phone interviews were the least selected, they were found to lead to  
more complete and accurate responses (Hagan, undated). (The authors speculated that phone 
interviews lead to a greater sense of obligation to answer more difficult questions and follow  
up when answers were not immediately available.) By contrast, the 2015 MEPS MOS, which 
sampled office-based physician practices and offered a choice among online, telephone, and 
paper, found that 93 percent of practices preferred conducting the survey via phone (Stagnitti and 
Dowd, 2018). Therefore, the survey mode preferences of practices in a future panel are unclear. 

Takeaways 

 If a survey on PE requires long and complicated instruments, interviewer-administered 
modes are recommended. Self-administered modes in subsequent interviews may be 
advisable after content familiarity and interviewer-respondent rapport is established. 

 Multimode options can help match mode with respondent preferences and boost 
response, but allowed modes must be weighed against data quality. 

 It is unclear what the mode preferences of physician practices are since prior evidence is 
mixed. 

Follow-Up Instruments 

The benefits of longitudinal data are realized through repeated and standardized measurement 
of the same subjects. Typically, this is achieved by repeating questions and maintaining 
comparable question ordering (e.g., where in the survey the question is asked and what other 
questions come before it; Pew Research Center, 2021). However, some deviations in follow-up 
waves of a survey may be worth implementing if they produce efficiencies, sufficiently reduce 
respondent burden, or otherwise produce net improvements to data collection. 
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To estimate the degree of efficiency gained from instrument simplification on follow-up in  
a survey on PE, we reviewed questions on a survey instrument model that RAND developed  
for the Phase II interim report and estimated the number of questions that could potentially be 
removed or simplified (Burgette, Cohen, et al., 2020). We found that most answers to questions 
related to practice characteristics, roughly 20 percent of questions overall, are unlikely to change 
from year to year, which would allow the simplifying measure of presenting previous answers to 
the respondent on follow-up for confirmation of any change. Contract-based expenses such as 
rent or mortgage payments, malpractice premiums, and some billing and EHR systems are less 
likely to change from year to year and may only need to be reported if a change is indicated. 

Follow-up instruments can be adjusted to address the following potential issues associated 
with a hybrid survey panel of practices: 

 Response rates and survey burden. Features of a practice that are unlikely to change 
from year to year, such as practice ownership structure, place of service code, or specialty 
mix, could be removed from follow-up surveys to reduce survey length and response 
burden. Additionally, when collecting information that may be difficult or require a high 
degree of effort to report accurately, such as PE, burden could be lessened and accuracy 
in reporting could plausibly be improved if prior responses do not need to be duplicated 
in follow-up. For instance, some practices may find it easier to report only changes in 
practice staff from the previous year as opposed to reporting overall levels. Similarly, 
some expense estimates that require difficult inclusion or exclusion criteria, such as IT or 
electronic medical record (EMR) costs, may have less reporting error if prior-year reports 
are shown to the respondent before the respondent is asked to update values. However, if 
implemented, such approaches should be monitored for any bias they may introduce in 
responses. 

 Conditioning. Follow-up instruments can be designed to increase familiarity with the 
survey format, thereby increasing positive conditioning. Greater familiarity with the 
survey format can also produce fewer missing responses. Also, designing the follow-up 
instruments to differ from the baseline instrument (e.g., focusing only on changes to 
practice features) may guard against conditioning. Additionally, conditioning could also 
be curtailed by emphasizing the use of responses from prior surveys to fill in PE values. 

 Gaming behavior. The incorporation of information from prior surveys to pre-populate 
some follow-up questions, which signals that data undergo some degree of validation, 
could curtail the tendency of some respondents to misreport in a way that is perceived to 
be beneficial to them, by knowing that their responses will be validated through their own 
documentation. 

Determining optimal follow-up instrument design to collect PE survey data. Given the 
importance of reducing the burden of response and preventing conditioning in a survey of 
physician practices, follow-up instruments should be designed with care. While 20 percent of 
the overall questions on a PE survey of physician practices could be simplified, most of the 
questions on PE, which represent the majority of respondent effort and time, would likely need 
to be repeated in full without much alteration. As data are collected on expenses over time, less 
burdensome forms of PE questions where expense estimates are compared and updated from 
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data reported in prior waves could be investigated. This would involve the careful identification 
of documentation that could provide PE information. Reference documentation in addition to 
survey methods such as altering the order of questions can maintain low survey costs while 
enhancing data quality by preventing conditioning. 

Takeaways 

 Surveyors should minimize the number of questions that are repeated during follow-up 
surveys. 

 Consider incorporating information collected from a practice in earlier survey waves in 
follow-up waves to reduce burden. 

Approaches to Improve Participation 

Offering incentives to respondents is a common and proven strategy to increase survey 
response rates and retain respondents. Monetary incentives have been shown to generally improve 
response rates even when nominal. However, there are limitations to incentive strategies that rely 
solely on financial compensation. For instance, research has found that the impact of financial 
incentives on participation is likely nonlinear, and increases in compensation beyond a certain 
point may have diminishing returns (Dykema, Jones, et al., 2013; Edwards et al., 2005). In other 
cases, the size of financial incentive necessary to provide the needed increase in participation may 
not be within budget. Combining monetary and nonmonetary forms of incentives may be an 
effective approach to increase participation. 

Most research on the impact of monetary incentives finds positive effects with diminishing 
marginal returns as incentives increase, though in some cases higher incentives may perform 
better (Cheshire et al., 2011; Goldenberg, McGrath, and Tan, 2009; Singer and Ye, 2012).  
A 2013 review of financial incentives used in medical provider surveys conducted between 
1998 and 2009 found that the median prepaid incentive was $10 with a high of $75 and that the 
median incentive contingent on participation (i.e., excluding prepaid) was $25 with a high of 
$150 (McLeod et al., 2013). The results of an environmental scan and interviews with experts 
described in the Phase II interim report indicated that a survey on PE would likely require 
higher-than-typical incentives to increase participation in a meaningful way. While offering 
incentives to respondents can be costly, in some cases these costs are partially offset by 
reducing the effort required to achieve sample targets and can result in superior data quality 
(Goldenberg, McGrath, and Tan, 2009). (For an in-depth description of the literature on 
financial compensation for health providers in survey research, see Burgette, Cohen, 
et al., 2020.) 

Some nonmonetary approaches to improve survey participation include (1) engaging in 
communication efforts to increase intrinsic motivation, (2) providing feedback to participating 
practices in the form of benchmarking, and (3) enabling practices to earn credit toward their 
educational and quality reporting requirements through survey participation. On the first, 
research has found response rates to be higher when the source of a survey is trusted and when 
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the importance and personal relevance of a survey is effectively communicated to potential 
respondents (Burgette, Cohen, et al., 2020; Cook et al., 2016). Building intrinsic motivation to 
participate in a panel of practices may occur simply by effectively promoting and explaining 
how the data collected will be used. On the second, panel surveys produce data on participants 
that they may find useful, especially when compared with that of their peers. Personalized 
benchmarking is currently used by the Portuguese government in its business surveys to build 
social rapport and improve response rates, and is viewed positively by participating businesses 
(Buiten et al., 2018; Moreira and Saraiva, 2018). Finally, participating in a practice panel to 
produce PE data provides data that could ultimately improve access, efficiency, and quality of 
care. Credit toward fulfillment of activities and requirements of practices toward quality 
improvement may in some cases be highly valuable to a practice and would come at little 
expense to CMS. 

Monetary and nonmonetary incentives (and their combination) can be used to address the 
following potential issues associated with a hybrid survey panel of practices: 

 Response rates and survey burden. Both monetary and nonmonetary incentives have 
been shown to improve initial survey response rates. 

 Selective participation. If incentives to participate in a survey effort are strong, individual 
practices may be more influenced by the immediate benefits of participating than the 
diffuse, uncertain benefits of strategic nonparticipation. 

 Gaming behavior. Nonmonetary incentives offer the potential to reduce gaming behavior 
in respondents. For instance, if the objectives of the survey have been effectively 
communicated to respondents so that respondents are intrinsically motivated to respond, 
trust the surveyor, and know that the data will be used to improve fairness and reduce the 
burden on providers, they may be less inclined to misreport. 

 Attrition. In addition to improving initial response rates, monetary and nonmonetary 
incentives have been shown to reduce longitudinal attrition. While some attrition is 
expected in all longitudinal surveys (or hybrid surveys with longitudinal elements), 
higher rates of attrition imply greater costs of recruitment and longitudinal data of 
questionable quality if those that attrit differ from responders in unobserved ways. 
Research has shown that it is more costly to acquire new respondents than to retain 
existing respondents even if longitudinal monetary incentives are provided to respondents 
(Goldenberg, McGrath, and Tan, 2009). 

Improving participation in a survey to collect PE survey data. Given the anticipated 
challenges of nonresponse and the potentially significant consequences, incentives to improve 
participation should be considered. We describe how each type of incentive described above 
might be used in a panel of practices. 

Monetary incentives. Because of the relatively few studies on the topic and the many variables 
that can change results, no clear evidence has emerged on an optimal rate of compensation for 
provider surveys, and no published evidence could be identified on the topic of compensation for 
non-physician-practice staff (Dykema, Stevenson, et al., 2020). However, one approach that could 
be used to determine the size of the incentive is to provide fair compensation for the time required 



 

 52

to complete a survey. This could be determined using data from the Occupational Employment 
Survey on the average hourly wage for the survey’s targeted respondents. Using the North 
American Industry Classification System (NAICS) code for “offices of physicians,” the mean 
hourly wage for medical and health services managers in 2019 was $52, while the rate for a 
financial manager (such as a practice controller) was $63 and $101 for a chief executive. The 
average hourly rate for physicians ranged from $92 to $130 depending on specialty. If it is 
anticipated that the survey might be completed by respondents of a variety of occupations, a rate 
of $100, approximately the midpoint between the lower and upper hourly wages, could be used. 
This equates to roughly triple the rate of compensation offered to households participating in  
the MEPS, a panel survey of high complexity completed within an hour-and-a-half interview  
(MEPS, undated a). 

Communication efforts. Practices may be more willing to participate if they understand that 
the data collection is an official CMS effort (endorsements by professional societies could further 
bolster trust) and that the data provided would have a direct impact on the allocation of indirect 
PE across Medicare payments. Further, participation of practices may be bolstered by knowing 
that a successful effort of survey-based data collection could improve fairness and patient access 
and avoid the need for more burdensome systems such as mandatory cost reporting. Outreach to 
practices might emphasize the importance that data underlying payments be representative of all 
practices (by getting all types of practices to participate) and precisely estimated (by achieving 
adequate sample size). Practices may be further motivated to participate if they are made to 
understand that insufficient response from members of their specialty could result in the 
aggregation of specialty data or the use of data from other specialties to estimate their costs  
(see Chapter 9 for a description of how this might work). Outreach might also emphasize that 
inadequate participation will risk the misallocation of expenses across payments with negative 
implications for patient access and unfair distribution of payments among specialties. 

Benchmarking. Survey administrators can provide valuable feedback to practices by  
using the survey data to benchmark each practice. This benchmark feedback could include 
organizational structure comparisons or standardized comparisons of the expenses of each 
practice. Benchmark feedback could be provided via personalized reports or access to an 
interactive web interface that allows participants to compare their own data with benchmarks 
created from the data of similar practices participating in the panel. Practices could also track 
their own data over time. To participating practices, these data could help identify 
inefficiencies and improve performance over time. 

Education and evaluative requirements. In most states, physicians are required to earn 
certified continuing medical education (CME) credits in order to maintain their license to 
practice. Most states also have requirements as to the composition of those credits (e.g., all  
AMA or American Osteopathic Association [AOA] category 1 credits). Completion of surveys  
is an ineligible activity for earning most CME credits; however, certified activities might be 
developed or offered in conjunction with a practice’s participation in a survey panel. Activities 
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can be certified for credit if they meet requirements of one of eight AMA-approved learning 
formats. This form of incentive would likely be plausible only for small- or medium-size 
practices whose surveys are answered by individuals who are eligible for credits, such as 
managing physicians or physician owners. 

In terms of evaluative requirements, participating in the survey panel could contribute to the 
physician’s Merit-Based Incentive Payment System (MIPS) scores. Medicare’s Quality Payment 
Program incentivizes value and outcomes through the MPFS under the MIPS. In addition to 
promoting quality, the MIPS is intended to drive cost efficiencies. Providers of certain types who 
meet or exceed a volume threshold for Medicare professional services provided under the MPFS 
may participate and receive payment adjustments if they perform well. Performance in MIPS is 
measured on four dimensions, one of which is improvement activities. This dimension is scored 
based on approved activities a practice has engaged in to improve clinical practice. To score full 
points on this dimension (which accounted for 15 percent of the total score in 2020), a practice 
must perform a set of activities that add up to a given value within a 90-day period. Several of 
these activities include the administration and submission of data from surveys, including the 
Agency for Healthcare Research and Quality (AHRQ) Survey of Patient Safety Culture, Consumer 
Assessment of Healthcare Providers and Systems and supplemental questionnaires, and patient 
experience surveys. If quality participation in a physician survey panel were included in the list of 
approved improvement activities, it may provide significant incentive to participate and provide 
complete and accurate data. This incentive will be more attractive to some practices than others, 
and survey administrators would need to monitor the impacts on sample representativeness and 
adjust as appropriate. For instance, this option would only be of interest to providers participating 
in MIPS. Providers who participate in a patient-centered medical home automatically receive full 
points for improvement activities and would have little interest in this incentive. Providers with a 
qualifying special status—including small, rural, and practices in health professional shortage 
areas—do not have to complete as many improvement activities to receive full credit, which could 
also alter the strength of the incentive. 

Takeaways 

 Participation is a major challenge to a successful practice panel, and the resources needed 
to motivate participation may be significant. 

 Both monetary and nonmonetary incentives should be considered as a means of 
increasing response, with potential improvements to data quality, bias due to selective 
participation and gaming, and attrition. 

 Compensating participants for their time could equate to roughly $100 per hour based on 
the professions of target respondents. 

 Other forms of motivation may include effective communication, providing participants 
with useful data about their practices, and credit toward educational or evaluative 
requirements. 
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Data Quality Checks 

Concern over biased reporting of data underlying indirect PE has been raised in public 
comments on earlier data sources, particularly supplemental data sources submitted by individual 
specialties, which were viewed by some to provide inflated statistics. Biases in data that inform 
PE reimbursements of thousands of physician practices across the country will potentially cause 
distortions in the market and changes in physician behaviors. Consequently, regardless of the 
chosen form for the survey of physician practices, it will be important to establish a robust 
system of data quality checks to ensure that PE is accurately described. 

A robust system of data quality checks may involve multiple types of mechanisms. The first 
type of mechanism to consider is validation. Validation is the process by which survey responses 
are compared (and validated) with the respondents’ own documentation or secondary data 
sources. Another type of mechanism to perform data quality checks is a math check. Math 
checks have shown some success in improving accuracy in surveys of household income and 
expenditures (Browning, Crossley, and Winter, 2014; Brzozoski and Crossley, 2011; Cherchye, 
De Rock, and Vermeulen, 2012; Fricker, Kopp, and To, 2015). Math checks verify that reported 
components add up to reported aggregates; any discrepancies can alert respondents to errors or 
omissions that can be corrected or signal possible data quality issues to survey administrators. 
Robust systems of data quality checks may also include various forms of statistical detection. 
The impact of some inaccurate responses can be reduced through the detection and mitigation of 
outlier responses. More sophisticated statistical techniques are also available to detect unusual 
qualities in reported numerical data. Data quality in reporting of financial data can be evaluated 
by comparing the distribution of the first significant digit (FSD) with an expected distribution; 
this expected behavior of FSDs in some types of data is known as Benford’s law (Amiram, 
Bozanic, and Rouen, 2015). Notable differences between this distribution in reported data and 
the expected distribution are often used as an indication of issues in the data, such as fraud and 
reliance on approximation. Expansions of these techniques have been developed to detect 
strategic misreporting in cost reports (Ensminger and Leder-Luis, 2020). 

Data quality checks can be implemented and adjusted to address the following potential 
issues associated with a hybrid survey panel of practices: 

 Selective participation. By statistically comparing the characteristics of practices that 
choose to participate in the survey panel with the national distribution of practice 
characteristics identified in existing secondary data sources, the sample can be checked 
for representativeness (e.g., ownership structure, practice size) and weights can be 
calculated to adjust for any nonrepresentativeness. 

 Conditioning. The longitudinal data on each practice can be used to examine whether 
conditioning has occurred, and statistical techniques can be employed to adjust the 
responses to account for the conditioning. 
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 Gaming behavior. If respondents know that their responses will be validated through 
their own documentation, comparisons with secondary data sources, math checks, or 
statistical detection, they may be less inclined to game the survey by reporting false 
information. The aforementioned statistical methods used to detect inaccurate responses 
are used by the IRS to detect fraud in tax returns and could be explored for use in 
evaluating the presence of gaming among groups of practices or specialties. 

 Attrition. Statistical analysis can be used to determine whether practice characteristics are 
related to attrition, and other statistical techniques (such as multiple imputation and 
attrition weights) exist to adjust for imbalances that sample attrition causes. 

Performing data quality checks on PE survey data. Data quality checks may signal issues 
with data that are reported for some types of practices or specialties and could be used to trigger 
methods of remediation. To validate data, documentation of some responses could be sought 
from participating practices such as accounting and tax records, leases, or expense receipts, 
though practices liable to misreport may be less willing to share such records. Some practice 
information such as place of service code and size can be validated through a practice’s tax 
identification number or a physician’s national provider ID. In principle, individual practice-
level data could be validated by comparing the reported PE data with the SAS by the U.S. 
Census Bureau. All practices over a certain size by revenue and a sample of smaller practices  
are required to report expense and revenue data on the SAS. Either aggregate or component 
expenses reported on the SAS, such as payroll and medical supplies, could serve as a partial 
validation of data reported through a panel or practices. Similarly, the SAS or other surveys like 
the AMA Benchmark Survey or the NAMCS could be used to validate aggregate measures. For 
instance, if the hybrid survey panel of practices shows changes over time in average expenses 
that are not mirrored in the SAS, it could be an indication of the effects of attrition, conditioning, 
or gaming behavior. 

Math checks and statistical detection of data quality issues may also be used in PE data 
collection. Practices that report summary estimates that exceed or fall short of the sum of their 
component expenses could be informed of the misalignment and allowed to review and correct 
prior responses. Among submitted surveys, outliers could be identified among practices that 
report expenses that are outside a credible range determined by the data of similar practices. 
Influential responses could be removed or weighted to reduce their impact on statistics. 

Takeaway 

 Validation (via reference documentation and comparisons with existing data), math 
checks, and statistical data quality detection methods may be used to identify and address 
the effects of conditioning, gaming behavior, and attrition. 

Summary and Recommendations 

In this chapter, we discussed guidelines for designing a survey of physician practices that 
should be considered to ensure the feasibility and quality of a primary data collection effort if a 
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panel of practices is established to update PE inputs in the MPFS. In doing so we identified five 
potential issues that threaten the feasibility and quality of the proposed data collection efforts: 
selective participation, response burden, conditioning, gaming behavior, and attrition. We then 
used an example of a hybrid survey, specifically a rotating panel, to describe the survey design 
elements that can be employed and adjusted to address these potential issues. Appropriately 
assessing the threats and incorporating design elements such as rotation rate, wave frequency, 
panel length, administration modes, follow-up instruments, incentives, and data quality checks to 
address these potential issues is crucial because of the importance of PE data. Such a survey 
would affect how the tens of billions of dollars paid by Medicare each year for PE are allocated 
across services and would aim to ensure that future changes in health care provider markets are 
accurately reflected in the data and the payments made by Medicare. 

The exposition of these issues and how each design element may be incorporated to  
address them leads to some guidance in the design of a rotating panel specifically and to the 
implementation of recurring data more generally. In Chapter 2, we described several properties 
of a rotating panel that would make it advantageous for collecting and estimating changes in PE 
over time, including potential benefits in sample size and data functionality as well as an ability 
to mitigate several drawbacks of longitudinal data. Were CMS to pursue such an approach, 
guidance and recommendations on aspects of its design would include the following: 

 Rotation rates, or the periods between when new panels are recruited, of one year are 
most advantageous for operational and survey quality. Rotation rates longer than a year 
should be considered in the context of the degree of attrition, conditioning, and PE 
change arising from practices entering and exiting the market. As the effects of each of 
these processes get weaker, longer rotation rates will have decreasing negative impacts 
on data quality. 

 Wave frequency, or the rate at which PE data are collected among practices in the panel, 
could affect panel retention and data quality, though precisely how is difficult to predict 
given effects that work in opposing directions. More frequent than annual collection 
would not be compatible with the annual cycle of financial reporting for many practices, 
and obtaining partial PE information via multiple surveys throughout the year would 
unnecessarily complicate the survey and increase the likelihood of incomplete responses 
due to attrition. If practice characteristics and PE vary little over time, and if practices can 
be retained, less frequent than annual collection would reduce burden and cost. 

 Panel lengths of longer than five years may not yield benefits in statistical efficiency and 
analytic capacity that outweigh drawbacks that arise from attrition and conditioning. 
Shorter panel lengths would avoid the threats of conditioning and attrition but would not 
yield as many analytic and efficiency benefits, which are characteristic of longer panels. 
Observing retention and other properties of the data, including the correlation of PE data 
over time in a panel of at least three years, will provide information that may help 
determine whether panels of longer length can be sustained and/or justified. Therefore, 
we recommend panel lengths between three and five years. 
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If PE data are collected through a survey design other than a rotating panel, our research 
produced guidance that may also apply to recurring data collection of PE more generally: 

 A survey to collect PE data that are accurate and detailed enough for the purposes of rate-
setting may be long and complex. For complex or lengthy surveys, we recommend an 
interviewer-administered mode (e.g., telephone or personal interviews). In follow-up 
surveys, after familiarity with the content has grown or if a simpler or less complex 
instrument is used, self-administered modes (e.g., online or paper) are more feasible. To 
boost response, survey administrators could consider employing multiple administration 
modes to help match mode with respondent preferences and boost response, but allowed 
modes must be weighed against data quality. 

 Survey administrators should consider simplifying the follow-up instruments as much as 
possible and selectively incorporating pre-populated responses or reference material from 
prior surveys whenever practices are surveyed more than once. As mentioned, we 
previously estimated that roughly 20 percent of questions overall are unlikely to change 
from year to year, so follow-ups on these topics could focus on obtaining confirmation or 
identifying relative changes. For PE questions, respondents could be presented with their 
previous responses and asked about changes. 

 If responding to these surveys is to be kept voluntary, a variety of approaches to improve 
participation and reduce attrition should be employed, including both monetary and 
nonmonetary incentives. For monetary incentives, the effectiveness of offering 
compensation equal to the average hourly wage of target respondents multiplied by the 
expected time spent in completing the survey should be explored. For nonmonetary 
incentives, we recommend a robust communication strategy with the endorsement or 
involvement of professional societies in order to build intrinsic motivation to participate. 
In surveys with longitudinal elements, survey administrators should consider offering 
feedback through benchmarking to provide participants valuable insights on relative 
practice characteristics and expenses. 

 Finally, any data collection effort should include a system to perform regular data quality 
checks prior to the use of each wave of data. This may include validating certain 
responses (e.g., practice characteristics) against existing secondary data sources, and 
statistical anomaly detection. 

Note that these recommendations do not consider budgetary constraints. Furthermore, for 
many choices on survey design, additional data would be helpful in order to develop empirically 
based recommendations. For this reason, we recommend that any effort to institute a system of 
recurring data begin with a pilot study, potentially involving multiple waves so that longitudinal 
design elements can be evaluated. If possible, some conditions of the pilot could be randomized—
such as monetary incentives—to evaluate their impact. With the information collected through the 
pilot study, specific parameters like expected attrition rate and the marginal response to incentives 
can be calculated in order to optimally incorporate each design element and maximize the quality 
of the data conditional on the available budget. 
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4. Lean Model Instrument 

In this chapter, we describe a model instrument with questions designed to capture the 
minimally required inputs for the PE algorithm. We developed this lean model survey instrument 
because of considerations of survey burden and associated administrative costs, especially given 
anticipated recurring administrative efforts to update inputs over time. RAND had previously 
developed a comprehensive survey instrument model, described in the Phase II interim report, 
that contained all the information that would ideally be captured through an independent primary 
data collection initiative (Burgette, Cohen, et al., 2020). However, one potential issue with 
survey data collection through such an instrument is that survey items may not reflect what 
practices record or monitor in the real world. 

Some members from the 2020 technical expert panel (TEP) indicated that physician practices 
vary in how they record and track costs; some track costs in the aggregate rather than individual 
items (i.e., “lumpers”), whereas others prefer tracking individual PE items (i.e., “splitters”). 
Neither of these approaches is likely to account for PE in a way that naturally aligns with CMS’s 
immediate PE data needs. A lean instrument would not solve issues of potential misalignment 
between a practice’s accounting structures and what is currently categorized as direct versus 
indirect PE for MPFS inputs. That said, a lean instrument with fewer items for respondents to 
review and complete might be less burdensome than a detailed instrument. Thus, we present a 
model survey instrument that minimizes the number of items while maintaining the data 
structure needed for inputs into the rate-setting algorithm (i.e., direct versus indirect PE). 

The instrument model itself is provided in Appendix C. The model is for illustrative purposes 
only and should serve simply as a starting point for discussion in future efforts to update PE 
inputs through new data collection. Stakeholder feedback and pilot testing would be necessary to 
refine the content, language, and structure of this or any new PE survey. An in-depth pilot survey 
could also collect information on how to further reduce survey burden overall and for physicians 
(rather than support staff) in particular while maintaining data quality. 

Methods 

As part of the model survey instrument development efforts described in the Phase II 
interim report, we created a comprehensive list of all relevant PE concepts using an 
environmental scan of previous survey questions and organized them into survey sections 
corresponding to our conceptual categories of PE. Surveys that were referenced included the 
PPI Survey and other existing physician or practice expense surveys (e.g., MGMA Cost & 
Revenue Survey). Methodological details were described in the Phase II interim report 
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(Burgette, Cohen, et al., 2020). RAND used the same information and analyses completed for 
that report to inform development of a lean survey model. 

Survey Components 

To develop the lean model instrument, we determined the minimal data needed for rate-
setting, which includes a total PE estimate, the ratio of direct to indirect PE, and total work 
RVUs or physician time. We expected that physician practices, even those preferring to track 
aggregated PE, would be unable to readily produce the ratio of direct and indirect PE, as this 
distinction is not relevant for normal business operations. Thus, the survey includes multiple 
questions from which that ratio can be derived. In particular, we expect that physician practices 
are likely to account for staffing (i.e., payroll) separately. For other categories, we have a 
question for each of the direct and indirect total costs and were careful to include descriptions 
and examples of what is included in each. Finally, we include questions on RVUs and direct 
patient care hours. We anticipate that a minimal additional survey module would include up to 
nine PE-related questions, as discussed below. 

The survey is divided into three expense categories: (1) practice expenses, (2) payroll 
expenses, and (3) other expenses. We assume that these categories of questions would be 
preceded by a section with screening questions that determine practice characteristics of interest. 
Figure 4.1 shows these categories and their corresponding components. 

Figure 4.1. Survey Components 

 

Screener and Practice Characteristics 

We assume that it will be necessary to include a minimal set of questions regarding practice 
characteristics to determine eligibility to complete the survey. These would be needed for the 
MPFS methodology and for ensuring sample representativeness. This set of questions would 
include characteristics such as facility/nonfacility billing status, specialties included in the 
practice, and ownership and other relationships. 

Screener & Practice 
Characteristics
• Specialties
• Ownership & financial 
relationships

Practice Expenses
• Total operating cost
• Medical equipment
• Clinical supplies
• Non-clinical office expenses

Payroll Expenses
• Clinical payroll
• Non-clinical payroll

Other Expenses
• All other expenses excluding 
professional liability

Physician Time/

Work RVUs
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Of note, this minimal instrument model focuses on PE of one medical office—that is, one 
physical location as defined by a mailing address. This is consistent with the previous model 
survey proposed in RAND’s Phase II report. A single medical office is used because it is a 
concrete definition of a physician practice; the environmental scan did not reveal a better way to 
identify and define what constitutes a physician practice from the perspective of CMS. However, 
this might not be a suitable definition for CMS’s future data collection efforts. Given the changes 
to the health care landscape in recent decades, such as consolidating ownership and increasing 
financial relationships between health care system entities relevant to PE, information necessary 
to refine a definition of a physician practice may be obtained from a future pilot study. 

Whether the medical office bills as a facility or nonfacility is important for rate-setting  
(i.e., payment rates vary by facility versus nonfacility settings) and is likely simple for practices to 
report. In addition, specialties included in the practice should be confirmed on the survey, as this 
may not necessarily match the specialties that are reported in Medicare claims alone. Specialty 
information is necessary to ensure accurate representation of practices, as well as calculation of 
PE/HR by specialty. Further, it may also be important to determine whether the practice is owned 
(in whole or in part) by another medical practice or health care organization, or whether it has any 
formal business relationships (where expenses and/or resources are shared) with another practice 
or organization. Understanding the ownership structure of the practice is important because some 
practices may not pay for certain components of PE (e.g., if a practice is part of a larger health 
care organization that provides access to an EMR system). Understanding ownership structures 
would also be useful in determining the representativeness of the sample, since health care 
markets have consolidated in the past few decades (Fulton, 2017; Nikpay, Richards, and Penson, 
2018). The accurate determination of PE requires accounting for all expenses incurred by the 
practice, regardless of whether such expenses are directly paid by the practice itself or by another 
affiliated entity. For each expense item, practices that have ownership or financial relationships 
with other entities are asked to report the fraction that is paid for by another organization. 
Screening for ownership structure/financial relationships in this way will also reduce survey 
burden on respondents who do not share expenses with other business entities. 

Practice Expenses 

The category of practice expenses includes all expenses other than payroll incurred by a 
practice in a given year. We classify expenses as either clinical or nonclinical to maintain 
compatibility with the current MPFS methodology, which distinguishes between expenses that  
are directly related to the provision of medical services (what we call “clinical” expenses) and 
those that are indirectly related (“nonclinical”). This clinical versus nonclinical distinction is 
consistent with the approach taken in the RAND model survey instrument from the Phase II 
interim report. However, the expense categories in the lean instrument are less granular compared 
with the more detailed model survey. Despite the aggregation of expense items into less detailed 
categories, the categories are still designed to be mutually exclusive. 
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Expenses in this category include medical equipment/assets (clinical), clinical materials/ 
supplies/services, and nonclinical office expenses. The clinical component is separated into 
subcomponents to resemble how a practice might report expenses to the IRS—a medical 
equipment/assets subcomponent that generally includes higher-valued assets that are infrequently 
incurred, and a materials/supplies/services component that includes smaller and/or recurring 
expenses—thus reducing burden and increasing accuracy. Nonclinical office expenses include a 
broad set of items such as office supplies, rent/mortgage, building maintenance, and utilities, 
among others. 

Payroll Expenses 

Expenses in the payroll category include payroll (salary and benefits) for all nonphysician 
staff. To fit in the current direct/indirect classifications, a distinction is made between nonclinical 
staff (e.g., those who perform primarily administrative functions such as scheduling and billing) 
and clinical staff (e.g., registered nurses, lab technicians, and others who do not independently 
bill Medicare). Respondents are asked to report payroll for these two broad categories of staff. 
Respondents would likely have to aggregate information for individual job positions into these 
buckets, but the burden should be lower than if information is requested by job position. For the 
same reason, we also expect payroll data quality to be relatively accurate, since payroll generally 
makes up the largest fraction of total operating expenses and may be tracked separately from 
other expenses in digital business accounting systems. 

Other Expenses 

All other expenses not captured above are reported in this section. These items can include 
professional fees (e.g., licensure, memberships), accounting/tax services, and legal fees. It does 
not include professional liability insurance. This question may have the lowest burden for those 
practices in which the total PE is already known, which should be able to readily subtract the 
expenses listed in prior questions from the known total to answer this question. While it does  
not lower the burden for all, it could be beneficial to some without increasing the burden on 
responding practices. 

Physician Time or Work Relative Value Units 

Key to understanding the PE of a particular practice is a denominator of the total expenses 
that represents services provided. Rather than asking how many staff of each type are present in 
a typical day, how many hours worked by each type, and the number of full-time equivalents 
(FTEs), we report a single “average” physician billing Medicare in the practice, which we 
assume will save time relative to reporting FTEs for all types of staff. 
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Considerations for a Lean Survey Design 

Representativeness of practices. While a lean model instrument potentially reduces survey 
burden and costs by eliminating many practice characteristics and aggregating expense items to 
higher levels, it also limits evaluation of practice representativeness on several dimensions. For 
instance, it would not be possible to determine variation in PE across detailed place of service 
categories, accountable care organization (ACO) status, and payer mix since none of these 
characteristics are requested in the lean survey. 

Burden on respondents. While we expect the lean survey to reduce respondent burden 
compared with RAND’s comprehensive model or the previous PPI Survey, it is unclear to what 
extent this may be the case. Conceptually, practices should find it easier to identify expense 
amounts for fewer questions than for a greater number of questions. However, practices would 
still have to work with granular expenses and aggregate them in the way that the MPFS 
methodology and the survey require. Despite this, we expect that doing this type of aggregation 
with only three or four PE categories should still be less burdensome for practices than a more 
comprehensive survey. 

Incentives for participation. Building on RAND’s work estimating appropriate incentives for 
a physician practice survey, a rate of roughly $100 per hour may be appropriate (see Chapter 3).  
A pilot study would be needed to determine the average time to complete the survey. In such a 
pilot, CMS may want to consider $50 incentives for completion of a model instrument like the 
lean instrument presented here and consider offering prepaid incentives, as those have been found 
to be more effective than incentives contingent on participation (Burgette, Cohen, et al. 2020). 

Quality of expense data collected. A potential concern with a lean model instrument is that the 
expense data captured may be less accurate because the respondents report PE that is substantially 
aggregated across broad categories: two clinical expense categories, one nonclinical expense 
category, and payroll. However, because the survey defines which individual expenses should  
be in each category, the accuracy of the large categories should match that of more detailed 
categories if responding practices are able to report the requested information. In other words, 
accuracy of PE categories largely reflects the accuracy of the underlying data that practices  
track, and thus, this is a concern that is not unique to lean surveys. The primary difference in  
the minimal survey is that we ask the respondent to sum PE into these categories, whereas in a 
more detailed survey, CMS would be doing similar summation to obtain inputs needed for MPFS. 
As mentioned above, the overall PE of some practices may be more accurate than each individual 
line item in the more detailed survey. From this, they could subtract payroll, as it is generally  
well tracked and reported to the IRS. Even if practices are inaccurate in their estimations of other 
expenses, this likely is only a problem if there is systematic under- or overestimation of what  
falls into clinical and nonclinical categories, or PE estimation by types of respondents. 
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Data quality checks. Another potential concern is that survey administrators will have a lower 
ability to identify data quality issues when expenses are reported in more aggregated levels. For 
example, it would be much easier to detect that a component of indirect PE was reported as being 
implausibly high or low if that component is reported by itself; it may be impossible to detect 
such an outlier if it is aggregated with larger expense categories. In this way, reporting aggregated 
figures may be more at risk of gaming. That said, CMS might consider requiring participants to 
submit documentation of high-value expenses to mitigate this risk. 

Summary 

Considering the importance of response rates and respondent burden for a physician  
survey of PE components, CMS may opt to undertake data collection that would simply update 
current PE/HR measures, forgoing collection of richer data that would enable methodological 
improvements. Accordingly, we developed a new lean survey instrument model. The purpose 
of this instrument is to generate discussion and to serve as a possible reference point in future 
survey efforts, which could include pilot tests of this or a similar model. The model would 
gather data regarding clinical and nonclinical expenses and RVUs needed for inputs to MPFS 
while also posing questions designed to lower the burden for some practices (e.g., payroll 
would be reported separately). It is likely that all practices would have to aggregate or 
disaggregate at least some PE line items to match the format of questions posed on this  
model instrument. However, the degree of aggregation is designed to lower the burden for 
some respondents with parallel or otherwise similar accounting methods. 

We have assumed that this survey would be preceded by screening questions needed for 
weighting purposes and analytic capabilities. Given the rising importance of measuring practices’ 
expenses that are shared with another medical organization, there are two versions of the survey 
model: one that asks respondents to identify instances in which PE components might be partially 
or fully paid for by a parent or other organization of ownership, and one that is appropriate for 
practices that do not share expenses with other entities such as parent organizations. 

This simplified survey model, unlike the detailed comprehensive model presented in  
the earlier, Phase II RAND report (Burgette, Cohen, et al., 2020), would provide limited 
information to revise the MPFS rate-setting methodology. That said, the lower burden of this 
survey may be beneficial for improving response rates relative to a more comprehensive survey. 
It may also be possible to administer a lean instrument to a subset of sampled practices to learn 
precise estimates of key quantities while using a more in-depth instrument in others to inform 
potential methodological changes. Balancing needs such as data quality, ability to refine the 
MPFS PE methodology, and minimizing response burden may result in a final instrument that is 
intermediate in complexity relative to the survey models developed in our Phase II reports. 
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5. Potential Synergistic Data Collection Strategies 

The Phase I report considered whether alternative sources of PE data collected more recently 
than the PPI Survey could be used to update or replace the PPI Survey entirely but concluded 
that these sources, in their existing forms, would need substantial modification in order to be 
sufficient for CMS’s needs (Burgette, Liu, et al., 2018). In that report, RAND identified various 
existing data collection efforts (e.g., the MGMA industry survey) that might supplement or offer 
an alternative to a potential new, independent primary data collection effort by CMS to update 
PE inputs. RAND presented these alternative approaches to a TEP in January 2020 to gather 
feedback (Burgette, Cohen, et al., 2020). 

Conceptually, some TEP members believed that the use of existing data sources could  
be helpful in reducing the burden of data collection, both to the surveyor and to respondent 
practices, as well as lower data collection costs. The TEP considered addressing survey burden 
to be a priority, given the challenges of primary data collection from physician practices 
generally and the collection of PE data in particular (Burgette, Cohen, et al., 2020). Indeed,  
the identification of synergistic approaches that leverage existing survey data and administrative 
records to improve the generation of business statistics has received increased attention among 
governments (Bavdaž et al., 2020). 

CMS could leverage existing data collection infrastructure to realize four potential functions: 
(1) synergistic primary data collection, (2) improved representativeness of survey data, (3) input 
validation, and (4) data supplementation. Synergistic primary data collection could have benefits 
for the process of gathering new inputs, including leveraging the reputation and professional 
contacts of another established survey or organization, as well as sharing costs and generating 
economies of scale (Bavdaž et al., 2020). All of these options might be beneficial to CMS and 
allow it to gain from existing infrastructure regardless of how primary data collection is pursued. 
For example, PE data from existing sources that are not as comprehensive as the PPI Survey but 
are disaggregated could be used to validate the approximate value of expensive PE line items.  
Of note, some TEP members agreed that these potential uses of existing infrastructure are not 
necessarily mutually exclusive. 

Some TEP members also stated that alternative approaches to data collection could provide a 
low-cost method for updating PE inputs over time. That said, TEP members identified a need to 
explore the usefulness and feasibility of a synergistic or supplemental approach for CMS’s data 
collection needs, especially since none of the existing data collection options currently offer a 
reasonable replacement to the PPI Survey. Thus, in the final portion of Phase II of this study, we 
explored each existing data collection option in depth. The remainder of this chapter outlines the 
benefits and drawbacks of using each option to support CMS’s efforts to update PE inputs. 
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Methods 

To understand potential approaches that can build on existing data collection efforts, we first 
revisited the findings of the environmental scan described in the Phase II interim report. The 
environmental scan compiled existing surveys and data sources related to PE for physicians or 
physician practices. The surveys and sources were identified through a combination of gray 
literature searches, academic journal searches, and expert interviews. Some printed sources of 
information were known to the authors through previous work; others were identified in a 
snowball approach, which included recommendations from the expert interviews (Burgette, 
Cohen, et al., 2020). 

To expand on the previous environmental scan, we conducted in-depth reviews to better 
understand the mechanisms used to collect PE-related data and the benefits and drawbacks of 
using select potential sources of data for the four functions listed above. In particular, we focused 
on sources or approaches mentioned by the TEP. Our in-depth reviews included online searches 
for press releases, publications (including peer-reviewed and gray literature), and, in some cases, 
direct communication with the entities conducting surveys of interest. 

To consider the potential of using these efforts for updated PE data, we examined specific 
examples provided by the TEP for their usefulness and feasibility, with a focus on appending  
a PE module to one of several ongoing surveys. We considered target samples, inclusion of 
physician specialty, and subspecialties that overlap with those examined in the PPI Survey, as 
well as the survey content and how the study design changed over time. While reviewing each 
of these options, we noted the general benefits and drawbacks of various alternatives to a new, 
independent primary data collection effort. We outline these overarching considerations below, 
first in terms of the synergistic function of pairing CMS data collection with existing surveys, 
and then examining how previously collected data could help CMS with the other potential 
functions of improved representativeness, input validation, and data supplementation. 

Considerations for Leveraging Existing Infrastructure 

As stated above, none of the existing options provide sufficient PE input data as currently 
constructed, and the data inputs from alternative sources are likely to differ from the PPI Survey 
in meaningful ways. Thus, to overcome the potential drawbacks of these alternative sources, 
CMS would have to find a partner among those with a similar survey that would be willing to 
modify its data collection efforts. To fully define these potential drawbacks, CMS would need 
to carefully consider several characteristics of the alternative sources that are unlikely to align 
perfectly with the PPI Survey and assess whether any differences would be acceptable. 
Specifically, CMS would need to be comfortable with the following areas of any potential 
alternative data sources (Figure 5.1): 
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 Sample frame. Existing data sources are unlikely to target a random sample of typical 
practices representative of CMS’s practice population of interest. However, CMS might 
deem alternative data sources sufficiently representative to achieve fair PE rate-setting 
and satisfy stakeholders. If existing data sources have insufficient sample frames, this 
does not necessarily mean that CMS will have to compromise on measuring the relevant 
population. Rather, CMS might decide to pursue primary data collection in a synergistic 
approach (i.e., leverage existing infrastructure) or an independent approach. Where 
opportunities exist for synergistic partnering with other primary data collectors, CMS 
might negotiate to achieve the desired characteristics of data collection, including but  
not limited to the sample frame. 

 Specialty representation. It is unlikely that existing data sources track physician 
specialties in a way that sufficiently covers CMS billing specialties for PE rate-setting 
purposes. It is more unlikely that an existing data source represents 100 or more 
observations per specialty of interest (i.e., matching the PPI Survey targets). Again,  
this does not necessarily mean that CMS will have to compromise on the specialty 
representation; if existing data are not acceptable, CMS could pursue primary data 
collection independently or synergistically. 

 Content. Data available through existing and new sources will almost certainly differ  
from the direct and indirect classifications as currently defined in CMS’s PE rate-setting 
methodology. Data from alternative sources may be less relevant (e.g., inputs not 
aggregated similarly). Partial information overlap—for instance, about practice 
characteristics—could still be useful if the information is gathered through compatible 
methods. Further, an existing source might be acceptable for use if reasonable estimations 
or calculations can be conducted—for example, total wages of nonclinical staff from 
general salary information and hours worked—to reach the desired input. If content is  
not acceptable in its current form, CMS may instead choose primary data collection, in  
an independent or synergistic approach. 

 Respondents. The PPI Survey included collecting appropriate input from practice 
managers, accountants, or other individuals knowledgeable about the PE of the physician 
practice. Existing data sources that do not use the same approach may not provide the 
same data quality regarding PE inputs. 

In addition to needing to find a partner willing to make mutually acceptable compromises, 
CMS may have little control over the data collection methods and frequency if the existing 
primary data collector encounters challenges in changing the existing data collection structure. 
Assuming the sample frame, specialty representation, content, and respondents are acceptable, 
data sources could include an ongoing physician survey conducted by another government 
agency, a professional organization, or another government source. Below we discuss potential 
sources most likely to be feasible, presented by the function of the alternative data. 
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Figure 5.1. Likely Barriers to Leveraging Existing Infrastructure to Gather New Practice Expense 

 

Synergistic Primary Data Collection 

Collecting new data through an ongoing survey of physicians or physician practices could 
build on previous instances of government entities using each other’s data and pooling resources 
(see Appendix D). These examples offer acceptable purposes for data sharing as well as list data 
sources that may have mechanisms in place to share data with CMS. Further research regarding 
these examples may identify legal and financial considerations for sharing data and responsibility 
for data collection. Considering limited overlap in content between existing surveys and the PPI 
Survey, synergistic data collection would require adding a module of questions that, presumably, 
would be similar to the minimal survey instrument (described in Chapter 4) and would minimize 
burden on the respondents by gathering only the absolutely necessary PE inputs. The combined 
survey and module should also collect information on practice characteristics to determine 
representativeness. Considering sensitivity to survey burden, it may be advisable to do this 
through a screener that also determines eligibility for the survey. 

Using an existing survey offers the advantage of having sampling, recruitment, and 
distribution processes already in place. Depending on the survey vehicle, data collection could 
also benefit from the high response rates of well-established surveys (e.g., through brand 
recognition) and use of existing professional relationships. Pooling resources with at least one 
other entity would be more economical than executing a new, stand-alone survey. Further, any 
cost savings from efficiencies could be reinvested to target additional respondents needed to 
generate a representative sample and maximize the response rate. 

Negotiating a cooperative agreement with another agency or entity to add on to an existing 
data collection effort may be challenging. Survey administrators are typically under pressure to 
minimize length, in hopes that a shorter survey will achieve higher response rates and less 



 

 68

attrition in longitudinal surveys. To minimize additional burden that would be needed to generate 
PE data comprehensive enough to suit CMS’s needs, fewer questions would be added than 
would be needed in a new, independent primary data collection effort. One drawback of using a 
minimal module is that it would not be possible to conduct data validation of individual high-
expense items or examine variation across respondents for particular PE line items unless 
supporting financial documents were also collected and analyzed. Moreover, as with all 
alternatives to independent primary data collection, CMS may have less control over survey 
methods and frequency. 

Through our environmental scan and TEP meeting, three surveys emerged as potentially 
sufficient in sample, specialty coverage, and content to use as a vehicle for collecting PE data: 
the NAMCS, the AMA Benchmark Survey, and the SAS (Table 5.1). 

Table 5.1. Existing Survey Infrastructure That Could Be Leveraged for 
Primary Practice Expense Data Collection 

eSource Description 

NAMCS (Centers for Disease Control 
and Prevention [CDC]) 

Annual survey with physician induction interview, representative of patient 
encounters in the United States, contains information about the provision 
and use of ambulatory medical care services 

AMA Benchmark Survey 
Biennial survey, representative of AMA-affiliated physicians, contains 
practice characteristics of physician practices 

SAS (U.S. Census Bureau) 
Annual survey with existing sampling and collection structure. Content 
synergies in relatively large PE items: staffing, EMR, and professional 
liability insurance 

In the following sections, we describe the sample, specialty coverage, and content for each of 
these ongoing surveys and compare them with the existing PPI Survey. We also considered the 
MEPS and the MGMA Cost & Revenue Survey and determined that these would be highly 
unlikely to meet CMS’s needs (Appendix D). In Table 5.2, we compare practice concepts 
available in each survey. We also include the original PPI Survey and the comprehensive  
RAND model instrument (Burgette, Cohen, et al., 2020). 



 

 69

Table 5.2. RAND Comprehensive Survey Instrument Expense Concepts and Current Existing Survey Data Collection 

Expense Concept PPI Survey RAND Survey Model NAMCS AMA Benchmark SAS 

Direct PE inputs      

Services None Clinical services None Unknown All other operating expenses 

Equipment Medical equipment Clinical equipment deducted 
from income tax 

None Unknown Expensed equipment, materials, 
parts, and supplies, with 
depreciation 

Need to distinguish between 
clinical and nonclinical 

Supplies Medical materials and 
supplies 

Clinical supplies and 
materials 

None Unknown Medical materials and supplies 
used in providing medical services 

Clinical payroll Payroll for nonphysician 
clinical staff who do not 
independently bill Medicare 

Number of staff, hours, 
FTEs by role/position 

None Unknown Payroll, benefits, and services for 
all employees 

Need to distinguish between 
clinical and nonclinical to get a 
direct vs. indirect ratio 

Indirect PE inputs      

Office expenses  Office equipment and 
supplies, including rent, 
maintenance, utilities, 
depreciation 

Nonclinical office supplies, 
nonclinical IT, depreciation 
of nonclinical tangible goods 

None Unknown Expensed equipment, materials, 
parts, and supplies, with 
depreciation (need to distinguish 
between clinical and nonclinical); 
expensed purchases of software; 
depreciation; all other operating 
expenses 

Clerical payroll Payroll for nonphysician, 
nonclinical staff 

Number of staff, hours 
worked, and FTEs by 
role/position 

None Unknown Payroll, benefits, and services for 
all employees  

Other 
professional 
expenses 

All other tax-deductible 
expenses 

Professional services and 
expenses related to 
maintaining professional 
competence 

None Unknown All other operating expenses 
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Expense Concept PPI Survey RAND Survey Model NAMCS AMA Benchmark SAS 

Physician 
time/work RVUs 

Weekly hours spent in 
various medical and 
administrative activities  

Number of staff and average 
hours worked per week 

Direct patient care in 
visits and hours per 
week/year 

Unknown None 

Practice 
characteristics 

     

Ownership and 
affiliation 

Whether full/part owner Whether owned by/has 
formal relationships  
with a separate medical 
organization, and what kind 

Whether physician  
is part/full owner; 
whether owned by 
separate medical 
organization 

Whether physician is 
owner, employee, or 
contractor; ownership 
by physician, 
hospital/hospital 
system, HMO/MCO; 
not-for-profit 
foundation  

Whether undergone acquisitions, 
sales, mergers, divestitures 

Facility/nonfacility None Medicare place of service 
code 

Number of visits by 
type 

None None 

Quality 
improvement/ 
Performance 
program 
participation 

Whether participate in 
physician-level quality 
improvement system; 
whether there are 
interactions with 
organizations that publish 
quality measures 

Whether part of ACO Whether practice is  
a PCMH; whether 
practice reports 
quality measures 

Whether participate in 
medical home or ACO; 
whether receive 
payments from 
alternative payment 
models 

None 

Specialty AMA specialty; Medicare-
designated specialty 

Medicare-designated 
specialties of physicians 

AMA specialties AMA specialties None 

Size Number of physicians; 
number of nonphysicians 

Number of offices; number 
of staff 

Number of physicians Number of physicians None 

Payer mix Percentage of revenues, 
patients, visits, charges by 
payer 

Percentage of revenues and 
patients by payer 

Percentage of 
revenues by payer 

Percentage of patients 
by payer 

Net patient care revenues by 
payer 

Office space None Square footage of office  
and percentage devoted to 
nonclinical uses 

None Unknown None 

NOTES: The RAND survey model examined here is the version described in Burgette, Cohen, et al., 2020. The RAND lean instrument model includes clinical and 
nonclinical practice expenses, payroll of nonphysician staff, other expenses, and physician time/work RVUs. The AMA Physician Benchmark Survey instrument itself is 
not publicly available. Items listed here were reported in AMA publications (Kane, 2015; Kane, 2019; Kane, 2021; Rama, 2019. Comparison of questions from the PPI 
Survey and NAMCS appear in Appendix D. 
HMO = health maintenance organization; MCO = managed care organization; PCMH = patient-centered medical home.
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Below, we describe each survey and the advantages and disadvantages of using its existing 
mechanism to collect new PE data. 

National Ambulatory Medical Care Survey 

NAMCS is a national survey sponsored by CDC. It collects data about the provision and use 
of ambulatory medical care services and has a relatively high response rate. The NAMCS data 
collection effort has three components. The main component is a sample of patient visits 
collected from physicians. Another component (since 2006) collects data on patient visits from 
community health centers (CHCs). Finally, NAMCS fields the supplemental National Electronic 
Health Record Survey (NEHRS)14 annually. Here, we focus on the main component (which 
contains an abstraction of patient records and a physician induction interview), which is most 
relevant for purposes of appending a PE module. 

CDC conducts this survey annually15 for the core sample of physicians, classified as non–
federally employed office-based physicians engaged primarily in direct patient care. Physicians in 
all specialties are eligible for sampling, with the exception of those in anesthesiology, pathology, 
and radiology. NAMCS samples from physician lists maintained by AMA and AOA and employs 
a two-stage sampling approach: first at the physician level, then at the visit (i.e., encounter) level. 

NAMCS has a unique specialty designation and specialty group structure. Physicians are 
stratified into 15 broad specialty groups, within which random sampling of physicians occurs.16 
Table D.4 in Appendix D lists these 15 broad specialty groups and the number of physicians 
sampled for each. Of note, more granular specialties/subspecialties included in the PPI Survey 
are not available in the data that are available to the public. 

The NAMCS sample size has changed significantly over time. Between 2012 and 2015, the 
sample was expanded to allow for state-level estimates, which were eliminated starting in 2016 
(leading to reduction of the sample in subsequent years). Response rates have declined over time 
(57 percent from 2012 to 2015 and 32 percent in 2016) but are higher than response rates of the 
PPI Survey (12 percent). Table D.4 in Appendix D shows NAMCS sample sizes and response 
rates for 2010–2016. 

                                                 
14 Formerly the National Electronic Medical Records Survey (2008–2011), the NEHRS was fielded annually in 
2008–2009 as a supplement to the NAMCS. Since 2010, the NEHRS has been administered independently of the 
NAMCS. 
15 Survey conducted annually from 1973 to 1981, in 1985, and annually since 1989. It is conducted by the Division 
of Health Care Statistics, the National Center for Health Statistics, and CDC. The Census Bureau is the field agent. 
16 Physicians are first stratified into 15 broad specialty groups and four Census geographic divisions (60 strata). 
Within each strata, implicit strata are defined by Metropolitan Statistical Area status and practice type (primary care, 
surgical, medical). Within each of these implicit strata, physicians are sampled randomly. Physicians are then 
randomly assigned to 52 subsamples (representing 52 weeks of the year). Visits are randomly sampled from each 
physician subsample. 
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NAMCS is not a panel survey, and its methodology (sampling, above) and content have 
varied over time. Between 2012 and 2015, the sample was expanded considerably to allow for 
representative state-based estimates, then reduced after state-based estimates were eliminated. In 
2014, physicians employed by hospitals were added to the sampling frame to (1) expand coverage 
to office-based practices owned by hospitals and (2) account for recent trends in acquisition of 
practices by hospitals. 

Synergy Advantages 

Using the NAMCS infrastructure for primary data collection could confer several advantages. 
As discussed, the sample includes several thousand respondents with response rates well above 
that of the PPI Survey and specialty supplements (over 30 percent versus 12 percent). Further, the 
addition of physicians employed by hospitals to the sampling frame in 2014 allows the NAMCS 
to partially reflect trends in vertical integration of hospitals, health systems, and physician 
practices. Finally, the NAMCS is a survey conducted within the U.S. Department of Health and 
Human Services (HHS), and in light of changes to the survey over the past decade to meet 
evolving data needs of CDC, CMS may find a willing partner in CDC to adapt methodology  
for CMS’s current data needs. 

Synergy Disadvantages 

An additional PE module would have to work within the confines of the existing NAMCS 
sampling design, which is based on physicians (not physician practices) and is defined by AMA 
and AOA. Physician-level estimates are not necessarily representative of the typical physician, 
because physician weights are based only on physicians who saw patients during the reporting 
period (thus, excluded are physicians who participated in the survey but did not see any patients 
during the reporting period, or physicians who refused to participate). Data for these excluded 
groups (provider-level files) are available in the National Center for Health Statistics Research 
Data Center. The limitations of using physician lists as a sampling frame for physician practices 
are discussed in the Phase II interim report (Burgette, Cohen, et al., 2020). 

In previous iterations, NAMCS’s specialty-level sample sizes were smaller than those for 
the last PPI Survey, which may affect the quality of PE data collected. Table D.4 in Appendix 
D shows that the number sampled for each NAMCS specialty group is relatively low (range 
104–269), with the number of respondents between 35 and 83. Thus, the sample sizes for each 
specialty (within a specialty group) are even smaller. NAMCS samples physicians at the 
specialty group level, not specialty level, which leaves some specialties with limited to no 
representation. (Because physicians are randomly sampled within a specialty group, we may 
reasonably assume that the sample size for each specialty is roughly proportional to its 
physician universe.) In addition, some specialties in the PPI Survey are not covered by the 
NAMCS either because they are not in the sample universe (e.g., audiology) or because they 
are in the sample universe but not sampled (e.g., hospitalist). More research and stakeholder 



 

 73

feedback would be needed to understand whether the NAMCS specialty groups could be an 
acceptable stratification for data collection regarding PE rate-setting. To maintain the specialty 
coverage of the PPI, CMS would likely have to work with CDC to change sampling to include 
the specialties of interest and increase the sample per specialty for new data collection. 

The NAMCS includes some practice characteristics that may be of interest to CMS but does 
not include questions about practice expenses necessary for rate-setting. Thus, any module to be 
appended would need to include all PE questions of interest to CMS. 

In addition to issues related to sample and sampling design, logistical issues also exist with 
leveraging the NAMCS for data collection. CMS would likely have to work within at least some 
of the existing NAMCS data collection, such as timing and follow-up. Because of the complex 
nature of financial and PE data, additional training for data collectors would likely be required, 
which would add to the time and cost of conducting the survey. 

American Medical Association Physician Practice Benchmark Survey 

AMA has fielded the Physician Practice Benchmark Survey online through a website every 
two years since 2012, with the goal of describing physicians’ practice arrangements and 
payments across the United States (Rama, 2019). The survey sample is generated from market 
research firm M3 Inc.’s Global Research panel, which is drawn from an online community of 
health care professionals called MDLinx17 (Kane, 2015). Physicians in this panel had previously 
signed up to received newsletters from MDLinx and had opted for invitations to participate in 
market research surveys.18 This survey targets “post-residency physicians who provide at least 
20 hours of patient care per week, are not employed by the federal government, and practice in 
one of the 50 states or the District of Columbia” (Kane, 2019). The survey sample is weighted to 
be representative of the 44 specialty categories that map to those in the AMA Masterfile, based 
on specialty, age, gender, whether the physician is an AMA member, present employment, and 
census region (Kane, 2015). In 2018, the survey had 3,500 physician respondents, representing a 
36-percent response rate among those who had opted to receive survey invitations (Kane, 2021). 

                                                 
17 The 2012 AMA Physician Practice Benchmark Survey was selected from a different physician panel (Epocrates) 
with a similar methodology (Kane, 2015). It is unclear if this represented combined M3 and Epocrates panels 
(Epocrates, Inc., 2012) 
18 Both M3 Global Research and MDLinx are subsidiaries of M3 Inc. MDLinx provides physicians and other health 
care professionals with free daily or monthly newsletters and offers opportunities to participate in a variety of other 
services. “MDLinx members can also elect to join the M3 Global Research panel and receive invitations to 
participate in market research surveys. Physicians who join are verified by matching their medical education (ME) 
numbers with ME numbers on the AMA Masterfile or by matching their Drug Enforcement Administration Agency 
(DEA) numbers with those on the DEA Masterfile. Only physicians who have been verified are able to participate in 
market research surveys. At the time of the 2018 Benchmark Survey there were approximately 39,000 physicians in 
the M3 panel who were verified and eligible to participate (Kane, 2019). NOTE: At the time of the 2014 Benchmark 
Survey there were approximately 278,000 verified physicians in the M3 panel” (Kane, 2015). 
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As outlined in Table 5.2, the AMA Benchmark Survey contains practice characteristics 
relevant to CMS. As of 2018, previous surveys included whether physicians were owners, 
employees, or independent contractors of their main practice; details about the practice type, 
practice size, and whether the practice is owned by a hospital; the ownership structure of their 
main practice; and involvement with various care delivery models and payments (Rama, 2019). 
It also asks if the practice is part of a medical home or ACO and whether it is involved in FFS 
and alternative payment methods—including pay-for-performance, bundled payments, shared 
savings, and capitation—and asks what share of practice revenue comes from each payment 
method. For each of these questions, the responding physician can answer “don’t know”; in 
2018, for example, 29.7 percent indicated they did not know whether their practice participated 
in a Medicaid ACO (Rama, 2019). 

Synergy Advantages 

The AMA Benchmark Survey may be helpful to CMS for several reasons. First, the practice 
characteristics content likely overlaps with that of interest to CMS. Thus, adding a PE module to 
this survey might have a smaller burden on the respondents than adding a PE-focused module to 
a survey that does not currently include this information. The mutual interest in this information 
may make for an easier negotiation with AMA to align goals of data collection for these items. 
Further, this survey has been completed successfully in 2012, 2014, 2016, and 2018, offering 
longitudinal information on practice characteristics. In addition, the survey’s response rate 
appears relatively high among physician surveys that include practice characteristics or PE 
relevant to CMS (36-percent response rate). The response rate is advantageous compared with 
that of the PPI Survey, but as discussed below, it is specific to a population that may not be 
representative of U.S. physician practices. 

Synergy Disadvantages 

Similar to the NAMCS, an additional PE module would have to work within the confines 
of the existing AMA sampling design, which is based on physicians (not physician practices). 
As described above and as detailed in the Phase II interim report (Burgette, Liu, et al. 2018), 
physician-level estimates may not be representative of the typical physician or the typical 
physician practice. Moreover, there is uncertainty regarding the representativeness of the AMA 
sample because it includes physicians who self-selected into the M3 panel and to participate in 
market research. Although weighted to reflect the AMA Masterfile, there may be unobserved 
differences among these individuals and the broader U.S. physician population whose practice 
expenses are of interest to CMS. 

To the best of our knowledge, the AMA Benchmark Survey does not include questions about 
practice expenses. Therefore, any module to be appended would need to include a complete set 
of PE questions. 
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Finally, CMS may face logistical issues and may have less control and transparency in 
partnering with AMA than if it partnered with another federal agency, assuming that AMA 
would be willing to modify its survey for this purpose at all. 

Service Annual Survey 

The SAS is one of several mechanisms used by the U.S. Census Bureau to collect economic 
data on American businesses annually. The SAS collects estimates of revenue and operating 
expenses at firms with paid employees and thus may provide an opportunity for CMS to get 
information needed to calculate the direct-indirect PE ratio needed for current PE rate-setting. 
Sample size adequacy and representativeness for the Census’s purposes are established within 
the NAICS code, a standard introduced by U.S. federal agencies to categorize businesses by their 
primary business activity, determined through information provided by the business, Census 
data, and administrative records. 

SAS data are available at the Office of Physicians level, both with and without Mental Health 
Specialists. Firms classified under these codes consist of private or group practices that operate 
either in their own offices or in the facilities of others. Examples of other potentially relevant 
NAICS codes include Outpatient Care Centers, Freestanding Ambulatory Surgical and Emergency 
Centers, and Hospitals. Response to the SAS is mandatory, and response rates are typically greater 
than 50 percent. This survey gathers data from 17,000 businesses in “Health Care and Social 
Assistance” and likely 1,000–2,000 businesses in “Office of Physicians.” Through 2017, the SAS 
collected data on a number of discrete indirect PE items that overlap with content of interest to 
CMS, including EHRs, repairs and maintenance to buildings, office supplies, rental and lease 
payments, expensed equipment (medical and nonmedical), and total PE. 

This data source can be merged with BLS’s Occupational Employment and Wage Statistics 
(OEWS) data by Taxpayer Identification Number (TIN)19 (discussed further below), and in this 
way can be used to estimate wages per minute for a variety of nonclinical roles not currently 
accounted for with direct inputs. Within the Office of Physicians category, some of the largest 
occupations include receptionists and information clerks, medical secretaries, billing and posting 
clerks, and first-line supervisors of office and administrative support workers. In recent years, the 
Census has collected this information in less detail, though necessary details could be conceivably 
reintroduced in future surveys. These units of PE are estimable on a per-patient visit or per-revenue 
basis, but other bases may be possible through data linkages to other economic data. 

Synergy Advantages 

Because answers are required by law, SAS response rates are very high, and sample sizes  
are in the tens to hundreds of thousands (though more granular sample sizes are not publicly 

                                                 
19 TIN, Employer Identification Number, and “95 Number” all refer to the same number: a nine-digit federal tax 
identification number issued by the IRS. 
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available by sector, much less by specialty). The sample is updated quarterly to reflect business 
entrances and exits, thus limiting recruitment of ineligible potential respondents. SAS is fielded 
annually, which allows for up-to-date estimates of expenses. 

SAS is detailed in its coverage of practice expenses (which it calls “operating expenses”). 
Types of expenses include payroll, materials/parts/supplies, purchased services, depreciation/ 
amortization, and a catch-all category for all other expenses. Several items might be used for 
stratification or to assess practice representativeness, such as revenue mix by payer type and 
volume of visits. Thus, SAS provides a foundation of existing expense data, potentially alleviating 
the need for some of the additional content CMS would need to introduce to gather all necessary 
PE data. 

Synergy Disadvantages 

The SAS sampling design does not align with the current PE allocation process, and as with 
NAMCS, there are issues with representativeness of practices. No sampling stratification is made 
for specialty, measures of practice size (with the exception of total receipts/revenues and visit 
volume), or practice ownership type. Ensuring sufficient sample size for each specialty or practice 
type of interest, and generating statistics along those characteristics, would present a challenge to 
using SAS for new PE data collection. 

Leveraging SAS would likely entail appending a PE module without reusing many of SAS’s 
existing questions. While SAS asks about expenses, the way it defines expense categories is 
different from how PE categories are defined in both the original PPI Survey and RAND’s model 
instrument, thus making some SAS questions unusable as PE inputs. SAS’s “operating expenses” 
definition differs slightly from what CMS had previously deemed to be practice expenses. SAS 
excludes interest, impairment, and transfers made within the company, among others—some of 
which are considered as part of practice expenses. Whether this matters depends on the size of 
these expense items as a proportion of total PE, and whether there is variation in that proportion 
across practices. In addition, while SAS includes all of a practice’s expenses, it generally does not 
distinguish between clinical and nonclinical expenses (i.e., direct and indirect). Therefore, if SAS 
were to be useful in supplementing input data for direct PE, its expense categories would need to 
be disaggregated into more granular components. Thus, in order to get all the information CMS 
needs, as represented in the minimal instrument, the additional module would add burden to the 
survey respondents. (However, these limitations do not preclude the use of SAS as a source for 
data validation, as previously discussed.) 

Finally, formal coordination would likely be needed between CMS and the Office of 
Management and Budget or the Census Bureau to collect data in this way, similarly to CDC 
and AMA. As mentioned in the Phase II report, TEP members warned of potential legal and/or 
statutory prohibitions to using external data sources for rate-setting. Upon review by RAND, 
Title 13 of the U.S. Code that governs the Census has no law or regulation that appears to 
prevent the Census Bureau from sharing information from the SAS with CMS for use as data 
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inputs in the MPFS, but more extensive review would likely be needed if CMS opts to pursue 
this approach. (Title 18 gives CMS the authority to use information from “any eligible 
professional or any other source” in MPFS rate-setting.) 

Other Potential Functions of Existing Data Sources 

Regardless of whether CMS pursues primary data collection independently or leverages 
existing infrastructure for primary data collection, it may wish to make use of some existing 
data. This may be in part to address the concerns about survey burden on respondents and the 
corresponding effects of this burden on response rates. Because no existing source provides a 
comprehensive view of PE, amassing and improving data through existing infrastructure may 
increase the probability of achieving the highest-quality and/or most comprehensive information 
possible. Leveraging data from existing sources can be efficient, especially if the data are 
already collected. Further, in combination with primary data collection, it may be possible to 
build new information infrastructure or data compilation processes to update these inputs over 
time with lower future burden to CMS and other stakeholders. 

Three other functions under consideration for which data collected by existing sources could 
be used are the following: 

 Improve representativeness. Understanding the population CMS seeks to describe  
(e.g., the typical physician practice within a specialty), as well as how well a sample  
can represent that population as a whole, is extremely important to new survey efforts. 
Information about practice characteristics can help with generating an efficient sample 
frame and with reweighting the responses to best represent the wider population of 
interest. Existing data sources may be used to maximize the representativeness of data 
and interpretation with respect to ownership structures/financial arrangements, Medicare 
case mix, or services provided. 

 Validate data. Validation involves determining the accuracy of data through collection 
of information at different times, from multiple sources, and/or using multiple methods. 
Validation of new PE data is important to ensure that the data that were either not 
included in the last PPI Survey or have changed dramatically (e.g., EHRs) are accurate. 
This process may require multiple sources or methods if there is no historical basis for 
comparison. Validation of PE items, especially those that represent relatively large 
components of PE and/or that CMS is able to disaggregate, can be valuable to ensure 
accurate PE inputs. Validation of new PE data is also particularly important if these data 
are collected as a PE module appended to an existing survey (i.e., leveraging existing 
infrastructure for primary data collection). How PE data are collected (i.e., method of 
collection and entity doing the collection) may affect the quality of the data in a way that 
is different from the original PPI Survey. 

 Supplement data. Data supplementation refers to using existing sources for PE-related 
information rather than asking about such information explicitly in a PE survey. This 
would serve to reduce costs of data collection and reduce burden on respondents. Several 
TEP members discussed the possibility of collecting data from practices on FTE labor for 
different occupations—for example, supplementing data collected about the type and 
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number of staff at a practice by applying standardized, established salary information 
from an external data source. This has an advantage over asking the practice for total 
expenditures on staff salaries in that the salary information collected by an external 
source could be updated as often as new data are available, without CMS conducting new 
primary data collection. 

Table 5.3 offers potential sources of those data. 

Table 5.3. Proposed Uses of Existing Data Sources 

Content Improve Representativeness Validate Data Supplement Data 

Ownership 
structure 

Medicare Data on Provider 
Practice and Specialty  
(MD-PPAS); IQVIA’s OneKey 

Not available Not available 

Medicare case 
mix 

Medicare claims/patient data Not available Not available 

Labor and 
wages 

Not applicable SAS by the U.S. Census Bureau 
BLS’s 
OEWS 

OEWS; ACS and CPS 

High-value 
medical 
equipment 

Not applicable IRS Not available 

Office rent Not applicable ACS residential rent data and 
American Housing Survey 
(Census Bureau/Department of 
Housing and Urban 
Development) 

CoStar (proprietary 
database) 

Other 
expenses 

Not applicable Vendor data 
SAS by the U.S. Census Bureau 

Not available 

Content to Derive from Existing Data Sources 

In the following section, we discuss the types of information that CMS might want to use and 
the various potential sources of this information. We also discuss limitations of these sources and 
the data contained therein. 

Ownership Structure 

One challenge to understanding PE inputs identified as part of RAND’s Phase II study  
was understanding ownership structures and financial arrangements, which have changed as 
practices have consolidated into larger organizations and financial relationships among 
providers have become more complex (Fulton, 2017; Nikpay, Richard, and Penson, 2018). 
Knowing which entities are jointly owned or operated is helpful for understanding how such 
relationships affect practice expenses (e.g., through collective bargaining power or economies 
of scale). Understanding financial relationships between practices and other entities may also 
be necessary to accurately measure shared expenses. Further, financial relationships can be 
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formal, such as through ownership or management relationships, or loose, such as through joint 
ventures and contractual arrangements. 

As discussed in detail in the Phase II interim report, the challenge includes identifying 
relationships where resources and expenses can be shared through ownership relationships or 
other arrangements, and in what amounts expenses are allocated, if at all (Burgette, Cohen,  
et al., 2020). Several data sources can offer information about ownership, though not necessarily 
financial relationships, and might be of use to CMS for this purpose. 

MD-PPAS is a provider-level data set that assigns providers to practices. It is constructed 
from Medicare claims and the Provider Enrollment, Chain, and Ownership System. MD-PPAS 
contains both NPIs and TINs, which can be used to link MD-PPAS with other data. While a TIN 
will likely not give detailed information on financial arrangements between subsidiaries, it may 
help determine which entities are truly independent and what currently constitutes a “typical 
physician practice” in this context. That said, a recent publication reported difficulties using 
TINs for this task; thus, this method is not without risk (Ridgely et al., 2021). Such information 
would be important to have before planning the sampling process and targets for any new 
primary data collection. 

IQVIA’s OneKey database20 enables identification of health systems (integrated delivery 
networks), and component provider types include physicians, medical groups, and hospitals. It is 
a database maintained for marketing purposes and is frequently updated. It contains data at the 
physician level (including specialty and affiliation with hospitals/systems) and at the system 
level, with counts on the number of beds and staffing. OneKey’s definition of affiliation includes 
ownership, management, and purchasing, but it does not explicitly identify “nested” relationships 
(e.g., a medical group owned by a small hospital that is in turn owned by a larger regional health 
system). Identifying such relationships would entail additional work to assign smaller systems to 
larger systems (e.g., hospitals to integrated delivery networks). 

No single data source currently exists that provides comprehensive and accurate information 
on practice affiliations. Given the limitations discussed above, any PE survey would need to 
include efforts to verify the accuracy of affiliations identified from these sources. These may 
include adding questions to the survey, manually reviewing organizations’ websites, or 
confirming information directly through interviews with practices. 

Medicare Case Mix 

CMS already possesses claims from physician practices that can give a rough sense of 
patient volume, case mix (i.e., acuity and patient diagnoses), and services provided to Medicare 
beneficiaries. This information may help determine whether a physician practice is “typical.” 
However, Medicare-based sources do not contain all-payer information. That is, Medicare 
                                                 
20 OneKey refers to two linked databases: OneKey Organizations and OneKey Professionals. IQVIA was previously 
known as QuintilesIMS. 
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claims do not offer a complete picture of the patient population and, depending on the practice, 
may not be representative of the broader patients and services of the practice. The extent to 
which Medicare claims are representative of a practice’s full volume will vary substantially 
by specialty. 

Labor and Wages 

External data might be used to validate or supplement labor data for nonphysician staff. 
BLS’s OEWS21 is a potential source, as its data collection procedures are national, standard, and 
recurring. The data can provide information on wages and salaries by occupation (no data on 
benefits) at the sector level (health care sector or physician offices sector) by aggregating based 
on NAICS codes and Standard Occupational Classification (SOC) system codes. Using BLS 
data, the resulting labor cost estimates are generally viewed as accurate. While OEWS includes 
data on some specialties, specialty coverage is most likely inadequate. 

The ACS and CPS are potential supplemental sources for clinical support and nonclinical 
labor. As with OEWS, the data are available by occupation (SOC codes or equivalents) and 
industry (NAICS codes or equivalents).22 Only salary/wage data are available, not benefits  
(with the exception of employer-sponsored health insurance asked in the ACS). However, these 
surveys are collected at the household level, not at the firm/establishment level;23 this likely 
limits their application at the office/practice level. Usability of these sources for data validation 
or supplementation depends on the level of job description detail. In addition, there may be 
concerns about applying standardized clinical labor rates in PE, given variability in pay for the 
same occupations across specialties. 

Medical Equipment 

Businesses may request deductions for depreciation of tangible property when they file taxes 
annually.24 Practices that report depreciation and amortization of medical equipment to the IRS 
to gain tax deductions for these purchases must have records of receipts including the price and 
purchase date. This is potentially beneficial for data collection in two ways. First, this record-
keeping may result in high accuracy of related data reported in a survey. Second, it is possible 
that IRS tax data may be used for validation of these high-value medical equipment expenses. 
Thus, depreciation expenses could be triangulated by comparing amounts reported in the PE 
survey with amounts reported to the IRS. However, comparisons may only be done at an 
aggregated level (i.e., total depreciation expense), because the IRS only requires businesses to 

                                                 
21 Formerly known as Occupational Employment Statistics. 
22 Beginning with January 2020 data, the CPS uses occupation/industry classifications derived from SOC/NAICS 
codes but are less detailed. 
23 An establishment is a single physical location. A firm is an establishment or a combination of establishments. 
24 For example, Form 4562, “Depreciation and Amortization.” 
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report types of property (e.g., 5-year property, 25-year property, nonresidential real property), 
not an itemized list of all property. Thus, it would not be possible to use tax information to 
validate more granular PE data. 

Information obtained from these tax filings, supplied by survey respondents or other 
volunteers, would include only for-profit businesses because nonprofit businesses have different 
reporting requirements. Nonprofits generally do not use Form 4562 to record fixed assets and 
depreciation but instead record such information on financial statements and IRS Form 990.25 
There is thus no standardized source of information on high-value medical equipment expenses 
for nonprofit businesses. 

We may extrapolate information on high-value medical equipment expenses obtained from  
for-profit businesses to those incurred by nonprofit businesses, but this can be incorrect if for-profit 
and nonprofits have different types of equipment and face different costs for the same equipment. 

Office Rent 

Office rent data from alternative sources could offer some benefits if a new data collection 
effort had respondents report square footage of rented office space and cost of rent. First, these 
alternative sources could provide comparison and validation of reported office rent data. Second, 
missing/invalid office rent data could also be imputed. Third, if the alternative data source is 
updated more frequently than CMS’s data collection efforts, these data could be used to update 
contributions of local, current market rents over time to practice PE. A pilot survey would be 
needed to determine how structuring the cost of rent in this way on a survey would change the 
burden to respondents. 

Publicly available sources of rent data include the ACS residential rent data and the 
American Housing Survey (Census Bureau/Department of Housing and Urban Development). 
However, these sources contain information on residential rent data, which are imperfect 
proxies for physician office rent data. Thus, they might only be useful for trend validation. 

A potential source of commercial rent data might be CoStar, a proprietary database that 
contains information on rent for commercial properties nationally. This might be useful for  
data supplementation, to update data over time in the absence of a new primary data collection 
effort. However, because of the proprietary nature of the data, it may be difficult to validate 
their accuracy. 

Other Practice Expenses 

The SAS, discussed earlier in this chapter as a potential option for synergistic primary data 
collection, is another potential source for validation, as well as supplemental PE information 
without primary data collection. Alone, SAS data do not provide sufficient PE data. However, a 

                                                 
25 Form 990, “Return of Organization Exempt from Income Tax.” 
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few discrete items could potentially be used as inputs: medical supplies, professional liability 
insurance, payroll and benefits, software purchases, and EHR expenses. SAS can also be linked 
to other data sets via TINs, but as mentioned above, linkages using TINs will be imperfect. 

Other PE data from commercial entities (e.g., vendors) may be used as a source of costs of 
services or tangible assets. For instance, one or more companies selling relatively expensive PE 
items, such as EHR systems, could provide aggregated, deidentified revenue per unit data. These 
data could provide a benchmark from which to judge validity of newly collected PE data. 

However, the quality and representativeness of vendor data are unclear. Vendor data may be 
costly to obtain, given possible reluctance on the part of proprietary data owners to use their data 
in this way, for confidentiality or other reasons. Depending on the items or services sold, there 
may be varying options and prices, with larger systems or higher-volume practices likely to have 
negotiated discounts that vendors may not want to reveal. Thus, even if vendor data were 
available, listed prices may not reflect actual costs to practices. 

Linking Firms Across Data Sources 

If some or all of the alternative data sources presented above might be useful, CMS might 
consider developing agreements with BLS, IRS, and other federal agencies that enable data 
sharing. Government entities routinely share administrative data for a variety of purposes. For 
instance, the Census Bureau uses administrative data from other agencies to validate its mapping 
databases (i.e., data at the geographic level), lower costs, and reduce respondent burden, as well 
as for its own research purposes (U.S. Census Bureau, 2019a; U.S. Census Bureau, 2020b). CMS 
uses data from the Census Bureau to develop estimates of the uninsured population eligible for 
insurance through the marketplace and for outreach purposes. (See Tables D.1 and D.2 in 
Appendix D for more examples of governmental interagency data sharing and joint data 
collection efforts.) 

TINs collected in various surveys and administrative databases enable linkages among 
multiple data sources, such as SAS, Medicare claims, IRS tax filings, labor/wage statistics from 
BLS, and other employer microdata. It may be possible to create a master database at the firm or 
establishment level that provides information such as the organizational structure to which each 
practice belongs, as well as that practice’s payer/revenue mix and staffing ratios. Labor and wage 
data by practice type could potentially be obtained and updated using this master database. 
Because many of these data are from panel surveys or collected over time, it may be possible to 
use them to validate trends over time (e.g., wage trends). 

There could be difficulties in linking different firm- and establishment-level data sets, 
however, for two reasons: (1) the nature of firm identifiers and (2) the increased complexity in 
the organizational structure of medical practices, hospitals, and health systems in the past decade. 
It is important to note that TINs are assigned to firms for tax purposes. It would be ideal to have 
unique identifiers at the practice or firm level, but these do not exist. A single firm can use one  
or multiple TINs, and it can use different TINs for different purposes (Ridgely et al., 2021). 
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Developing a system of unique practice-level identifiers could be helpful for efficient data 
storage and retrieval, as well as supporting primary data collection for PE. In addition, medical 
practices, groups, hospitals, and health systems are becoming increasingly integrated. This 
includes not only formal financial mergers and acquisitions but also more nebulous financial 
relationships or affiliations such as joint ventures and contractual arrangements. Together, these 
reasons make it difficult to identify all establishments, or even all TINs, associated with a firm 
(e.g., all locations belonging to a practice, all practices that a health system might own, etc.). 

Summary and Recommendations 

Because there is no existing data source that contains all of the PE information needed to 
replace measures of direct and indirect PE/HR at the specialty level, we believe that CMS will 
need to pursue primary data collection to update inputs. Following an approach that makes use of 
existing primary data collection efforts, such as that of the NAMCS, SAS, or AMA Benchmark 
Survey, could offer a relatively low-cost option. Adding a short PE survey module, along with 
methodological modifications, may enable CMS to achieve an acceptable sample frame, specialty 
representation, content, and respondents. The NAMCS or SAS may be of particular interest, as 
they are administered by other government agencies. However, by sharing the burden of primary 
data collection with another entity, CMS may have to relinquish some control over the data  
and data collection. In doing so, CMS may face the risk that PE data collection would not be 
undertaken with the same focus and care as would a CMS-led effort. This would be a concern 
both immediately and for future surveys if the priorities of the partnering organization were to 
shift over time. For CMS, synergistic primary data collection would require (1) comfort with the 
determined specialty inclusion and specialty sample sizes, (2) dependence on the existing survey 
structure, and (3) adequate consideration of threats to data quality such as selective participation 
and/or attrition. Thus, we recommend that despite the potential survey burden and cost benefits of 
synergistic primary data collection, partnering with existing data efforts should be a lower priority 
for CMS than independent data collection. 

Nevertheless, existing data sources are potentially useful for other functions: to improve 
survey representativeness, validate inputs, and supplement the primary data. With existing data 
sources describing PE such as the cost of office space and nonphysician labor costs, and other 
data sources describing potentially validating descriptions of practices such as ownership 
structure and Medicare case mix, CMS efforts to build structures that can compile and leverage 
these existing data sources would represent effective approaches to address the quality of newly 
collected primary data (Ridgely et al., 2021). That said, combining these data will require 
careful thought as to the characteristics of each database and its administrators. Further, of the 
government entities sharing data, agreements as to which entity will be required to maintain and 
secure these data will be critical. 
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CMS may best benefit from combining a new primary data collection effort with data-
sharing efforts with other entities that routinely collect relevant data. CMS could share 
resources through a data sharing network or joint database that would improve the efficiency 
of government data collection and storage across multiple entities. If such a relationship is 
mutually beneficial, CMS could potentially influence the structure and content of those 
alternative sources in the future. Further, if CMS knows of government data that would be 
useful but are not currently linkable, it may want to work to set up a structure with the 
collecting agency to figure out how to link it in the future. 
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6. Using the Outpatient Prospective Payment System to Inform 
Practice Expenses 

Ambulatory services provided in nonfacility and facility settings receive different payment 
rates from Medicare. Medicare pays physicians for practice expenses at the MPFS rates, while 
hospital outpatient departments are paid according to the OPPS for costs including clinical staff, 
equipment, supplies, administrative and billing services, and space. Although these costs are 
comparable to PE costs incurred by physicians when providing services in nonfacility settings, 
the MPFS and OPPS use different methodologies to determine payment. There is no gold 
standard for determining which payments more accurately reflect resources typically used to 
provide services. However, concordance between the MPFS and OPPS is key as CMS moves 
toward site-neutral payments. 

In this chapter, we explore using OPPS data to establish PE relative values. The goal of this 
analysis is to assess differences between PE relative values established by the RBRVS of the 
MPFS and relative values based on OPPS costs. We examine ways OPPS information could be 
used to establish PE relative values that better align the MPFS and OPPS. In Chapter 7, we 
discuss options for identifying potentially misvalued services and for addressing inappropriate 
site-of-service differentials using OPPS information. 

Background 

Although OPPS payments are established for hospital outpatient services, there is precedence 
for using OPPS data in other payment systems. First, OPPS relative weights are used with a 
conversion factor to establish payments for ambulatory surgical centers (ASCs). Second, in the 
MPFS, OPPS rates are used to cap payments for the TC of imaging services if the MPFS rate is 
higher than the OPPS rate. 

The OPPS claims accounting converts charges in outpatient claims data to costs using cost-to-
charge ratios from hospital cost reports (CMS, 2019a). Using these calculated costs for HCPCS 
codes, the OPPS establishes APC payments for nonphysician costs of services provided in 
hospital outpatient departments. APCs are groups of HCPCS codes that involve similar clinical 
content and resource use. Each HCPCS code in an APC receives the same payment rate that 
reflects the geometric mean cost of procedures assigned to that APC. Ancillary services are 
included in the APC rates based on OPPS packaging rules, which tend to be more extensive than 
MPFS packaging rules. 

We conducted three phases of analyses in which we used OPPS costs to establish PE relative 
values for HCPCS codes. In these analyses, we used OPPS costs for HCPCS codes derived in an 
intermediate step of the claims accounting process that is prior to packaging of ancillary services 
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and grouping of procedures for APC payments. These HCPCS-level OPPS costs reflect resource 
use for furnishing services in outpatient settings. Below we summarize the Phase I and Phase II 
interim analyses and introduce the Phase II final analyses, which are the subject of the rest of  
this chapter. 

Phase I Analyses 

While the methodologies for deriving costs and payment rates are different in the MPFS and 
OPPS, the clinical content for many procedures is similar regardless of whether the procedure is 
performed in a nonfacility or facility setting. The relative resource use and costs between services 
may be similar despite offices and facilities having different cost structures. For example, if the 
cost of performing service A is twice the cost of performing service B in one setting, then the cost 
may also be twice as much in the other setting, even if the other setting has higher absolute costs. 

In Phase I of this work, we developed preliminary methodologies for deriving OPPS-based 
relative values consistent with PE RVUs (Burgette, Liu, et al., 2018). The methodologies do not 
establish the same payment rates in the two systems (i.e., they do not set PE payments equal to 
OPPS APC payments). Rather, the relative values between OPPS costs for HCPCS codes are 
used to develop OPPS-based estimates of PE relative values. 

The preliminary methodologies in Phase I considered which procedures furnished in 
nonfacility settings could be valued using OPPS costs, how OPPS costs could be adjusted to 
align with MPFS cost classifications (including cost definitions, costs outside the intraservice 
period, and packaging rules), how to account for physician service mix, and how to scale 
OPPS-based estimates to integrate with PE RVUs in the MPFS. We estimated the impact of 
several simulated scenarios that used OPPS-based relative values to reallocate different PE 
measures (direct or total PE26) and applied those scenarios to different groups of procedures 
(HCPCS level or APC level) with different budget neutrality constraints (overall only or by 
type of service). 

We found that differences in PE RVUs and OPPS-based relative values went in both 
directions, with OPPS-based relative values being higher than PE RVUs for some services and 
vice versa for other services. We experienced methodological challenges in defining direct OPPS 
costs using cost report data and recommended using estimates of total PE rather than direct PE. 
Imposing budget neutrality by type of service could reduce the impact of establishing PE RVUs 
using OPPS-based estimates. However, the resulting impact of the OPPS-based relative values 
was large for many specialties, ranging from –28 to +231 percent change in PE RVUs, which 
included redistribution of PE payments from specialties such as Diagnostic Testing Facility, 

                                                 
26 As explained in Chapter 1, the MPFS rates are based on total PE at the HCPCS level. Total PE includes direct 
costs (the clinical labor, equipment, and supply costs needed to provide a specific procedure in the nonfacility 
setting) and indirect costs (administrative overhead and space costs). Indirect costs are allocated to specific 
procedures based on direct costs and the higher of work and clinical labor costs. 
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Portable X-Ray Supplier, and Vascular Surgery to specialties such as Clinical Social Worker, 
Clinical Psychologist, Audiologist, and Allergy/Immunology. OPPS-based replacement of PE 
RVUs could occur for HCPCS or groups of HCPCS, such as APCs, with physician service mix 
accounted for within each group. However, APC-level estimates could have differential impact 
for individual practices, and we recommended further assessment of such valuation. 

Phase II Interim Analyses 

In the Phase II analyses, we built on the approaches developed in Phase I to use OPPS data 
to better align the MPFS PE and OPPS relative values between procedures. In the Phase II 
interim report, we described analytic updates and methodological refinements (Burgette, Cohen, 
et al., 2020). The analytic updates included incorporating more recent data and expanded impact 
assessment for groups of procedures aligned with APCs. The methodological refinements 
included alternative approaches for estimating postoperative visits and grouping preservice and 
facility intraservice costs, and more expansive accounting of outpatient supply costs for supplies 
that are packaged under the MPFS. As with the Phase I analyses, the resulting impacts to 
specialties in the Phase II interim analyses were large, with impacts to specialties ranging from – 
46 percent for Diagnostic Testing Facility to 93 percent for Clinical Social Worker. 

Phase II Final Analyses 

In the Phase II final analyses, we continued to examine the use of OPPS data in the MPFS 
valuation and refine the methodologies. As in the prior analyses, we derived OPPS-based relative 
values at the procedure level and compared the MPFS PE and OPPS-based relative values. We 
assessed the impact of establishing PE with OPPS-based relative values on specialties and 
practices while maintaining budget neutrality for groups of procedures defined by APCs. This 
additional budget neutrality step reduced the impact and could be used as a way to transition to 
OPPS-based relative values. In addition to impacts on specialties, we assessed the impact on 
physician practices. The OPPS-based estimates of PE could also be used to help identify 
potentially misvalued services in the MPFS or OPPS and to address inappropriate site-of-service 
differentials (discussed in Chapter 7). 

We also explored using the APCs to group PE RVUs (see Appendix E). In these analyses,  
we used only the APCs to classify services and calculate average PE RVUs within those groups, 
without the use of OPPS cost information. This approach reduced the precision of valuing PE for 
each individual service while maintaining aggregate payment levels for services with similar 
clinical content and resource need. 

Data 

Similar to the annual rate-setting process that uses historical utilization data to establish rates, 
we used 2017 claims data to simulate rate-setting under alternative scenarios. For the baseline 
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scenario from which impact is measured in these simulation analyses, we used 2019 MPFS 
payment rules including the adjustment to indirect PE allocated for some office-based services 
with very low direct PE (42 C.F.R., Parts 405, 410, 414, 424, and 425), along with a full 
transition to market-based supply and equipment pricing (42 C.F.R. Parts 405, 410, 411, 414, 
415, 425, and 495).27 Unlike the estimated specialty-level impacts published in rulemaking, our 
analyses compared simulated scenarios with a baseline without a transition policy and without 
the OPPS caps for imaging services. 

The HCPCS-level OPPS cost data are from Stage 2 of the CY 2019 OPPS final rule claims 
accounting (CMS, 2019a), which is prior to packaging of ancillary services and grouping of 
procedures for APC payments. Although the cost data are for individual HCPCS codes, these 
data also include APC assignments for the HCPCS codes. We used 2017 outpatient claims to 
derive cost estimates of supplies that are packaged under the MPFS. 

Using Outpatient Prospective Payment System–Based Estimates to 
Establish Practice Expense Relative Value Units 

Deriving Outpatient Prospective Payment System–Based Practice Expense Relative 
Value Units 

Deriving 2019 OPPS-based PE RVUs from 2017 claims data requires several steps to align 
the procedure codes and cost components. For new and revised codes in the 2019 payment rules, 
we crosswalked codes in the 2017 claims to equivalent 2019 HCPCS codes. We used analytic 
crosswalks to link the 2017 MPFS codes to the new and revised codes in the 2018 MPFS, and 
the 2018 codes to new and revised codes in the 2019 MPFS (CMS, 2017; CMS 2018b). 

A challenge for these analyses is how to define the PE components that are comparable to the 
OPPS costs. Table 6.1 shows the components for facility PE and nonfacility PE. We split total 
nonfacility PE into intraservice and non-intraservice portions. We refer to the portion of PE that 
is comparable to OPPS cost28 for a given HCPCS code as “nonfacility intraservice” PE. The 
nonfacility intraservice PE consists of nonfacility intraservice labor and the difference between 
nonfacility and facility PE for supply and equipment.29 We estimate the share of labor, supply, 
and equipment PE as the share of their direct costs out of total direct costs. The portion of 

                                                 
27 Both the market-based supply and equipment pricing update and the adjustment to indirect PE allocated for some 
office-based expenses with very low direct PE are being phased in over a four-year period, with the former starting 
in CY 2019 and the latter starting in CY 2018. 
28 The OPPS rate typically includes only the services provided on the day of the procedure, while the MPFS rate 
includes services that are provided prior to seeing the patient (e.g., obtaining informed consent) and, in the case of 
services with global periods, postoperative visits. 
29 We used the facility supply and equipment PE as a proxy for supply and equipment PE during nonfacility 
postservice periods. 
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nonfacility PE that does not have a comparable OPPS cost for a given HCPCS code is referred to 
as the “nonfacility non-intraservice” costs that consist of nonfacility preservice and postservice 
labor, as well as supply and equipment costs in the nonfacility pre- and postservice periods. 
Similar to the nonfacility non-intraservice PE component, facility PE does not have a comparable 
OPPS cost for a given HCPCS code. 

Table 6.1. Comparison of Practice Expense Components with Outpatient Prospective 
Payment System Costs 

Nonfacility (NF) PE Facility (F) PE 
Total Intraservice Portion Non-Intraservice Portion Total 

NF preservice labor  NA NF preservice labor  F preservice labor 

NF intraservice labor NF intraservice labor NA F intraservice labor 

NF postservice labor NA NF postservice labor F postservice labor 

NF supply NF supply – F supply F supply F supply 

NF equipment NF equipment – F equipment F equipment  F equipment 

NOTE: Facility supply and equipment PE is used as a proxy for nonfacility supply and equipment PE in the pre- and 
postservice periods. 

The following sections describe how OPPS-based estimates were derived for the above PE 
components, both in and outside the nonfacility intraservice period. 

Practice Expense in the Nonfacility Intraservice Period 

We used OPPS data to derive estimates of nonfacility PE RVU in the intraservice period. 
First, we identified HCPCS codes that could be valued with OPPS-based estimates using the 
same exclusion criteria as in our prior analyses (see Appendix E). These criteria excluded codes 
that are not separately paid under the MPFS, do not have nonfacility direct PE, and were 
furnished fewer than 30 times in a hospital outpatient setting in 2017. For services that are billed 
using different procedure codes in the two payment systems, we crosswalked the codes used in 
the MPFS to those used in the OPPS. For example, we used the OPPS cost for G0463 (hospital 
outpatient clinic visit) to establish an OPPS-based estimate for E&M codes 99201–99215. For 
other select codes with low volume in hospital outpatient departments, we established an OPPS 
estimate based on other HCPCS codes with similar clinical content and resource use. We 
excluded Q0092 (setting up portable X-ray equipment) for having dissimilar clinical content  
and resource use when furnished in nonfacility and outpatient settings. These steps identified 
2,480 HCPCS codes for which we derived OPPS-based nonfacility PE RVUs. This represents  
79 percent of the 3,146 HCPCS codes that need nonfacility intraservice PE values.30 

                                                 
30 Services for which PE was established using OPPS-based estimates (including those for PE in the nonfacility 
intraservice period and outside the intraservice period) accounted for 84 percent of PE allowed charges. 
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Second, to account for supplies and devices that are packaged under the MPFS, we derived 
an add-on factor to the OPPS costs that are prior to OPPS packaging steps. We estimated the 
average supply and devices charges in the outpatient claims and converted the charges to costs 
using national cost-to-charge ratios for supplies and implantable devices. See Appendix E for the 
outpatient revenue centers used to identify supply and device charges, which included general 
medical/surgical supplies, devices, supplies incident to radiology and diagnostic services, and 
drug delivery supplies. We used the sum of the outpatient supply cost and the (unpackaged) 
OPPS cost to allocate PE and derive OPPS-based relative value estimates. 

Practice Expense Outside the Nonfacility Intraservice Period 

Because OPPS costs are comparable to nonfacility PE in the intraservice period, we 
separately accounted for PE outside the nonfacility intraservice period, which includes  
(1) nonfacility non-intraservice PE and (2) facility PE (see Table 6.1). For these PE 
components, we derived OPPS-based estimates using the OPPS cost of a reference procedure  
and an estimated number of equivalent services based on the MPFS direct PE inputs. 

For PE outside the nonfacility intraservice period that does not involve physician work, we 
relied on the OPPS cost for HCPCS code 99490 for chronic care management, which involves 
only nonphysician clinical staff time, as the reference procedure. This approach was applied for 
PE during preservice, facility intraservice, and postservice periods for HCPCS without global 
periods and without physician work.31 For each of these periods, we estimated equivalent 
numbers of 99490 services as the ratio of MPFS direct PE to the MPFS direct PE for 99490.  
To calculate the OPPS-based estimates for these periods for applicable HCPCS codes, we 
multiplied the equivalent numbers of 99490 services by the OPPS geometric mean cost of 99490. 

For postservice PE that entails postoperative visits in global periods or physician work for 
HCPCS without global periods,32 we relied on the OPPS cost for HCPCS G0463 for hospital 
outpatient clinic visit. As in the approach described above, we estimated an equivalent number 
of clinic visits as the ratio of MPFS direct PE for global period postoperative visits or nonglobal 
postservice PE involving physician work to the MPFS direct PE for G0463. To calculate the 
OPPS-based global period and nonglobal postservice (involving physician work) estimates for 
applicable HCPCS codes, we multiplied the equivalent number of clinic visits by the OPPS 
geometric mean cost of G0463. In one of our simulated alternative scenarios, we reduced 
postoperative visits using an alternative approach that estimates actual visits based on 

                                                 
31 In the Phase II interim report, we described grouping of preservice and facility intraservice PE by clinically 
related activities. Because this grouping had little effect on the overall impact, we omitted the grouping in the final 
Phase II analysis. We assumed that HCPCS codes without global periods that do need facility supply and equipment 
PE in the postservice period do not involve physician work. 
32 We assumed that HCPCS codes without global periods that need facility supply or equipment PE in the 
postservice period involve physician work. 
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postoperative visits reported to CMS via the no-pay code 99024 (Mulcahy et al., 2021). See 
Appendix E for details on the regression model used to estimate actual visits. 

Reallocating Practice Expense Using Outpatient Prospective Payment System–Based 
Relative Values 

The OPPS allocators for components of PE are shown in Table 6.2. We used the OPPS costs 
to reallocate comparable PE, which we deemed the sum of direct PE and indirect PE associated 
with the direct PE. We excluded indirect PE associated with work from the reallocation and 
“passed through” the amount by retaining the original PE value. 

For nonfacility PE, the OPPS allocators consist of an intraservice portion and a non-intra-
service portion. The OPPS allocator for the intraservice portion is the sum of the OPPS cost and 
the average outpatient cost for supplies packaged under the MPFS. For HCPCS codes without 
comparable OPPS costs, we retained the nonfacility intraservice portion of the MPFS PE RVU. 
The OPPS allocator for the non-intraservice portion is the sum of the equivalent preservice, 
postservice, and global period cost estimates. Similarly, the OPPS allocator for facility PE is the 
sum of the equivalent preservice, intraservice, postservice, and global period cost estimates. 

Table 6.2. Components of the Outpatient Prospective Payment System Allocators and 
Passed-Through Practice Expense 

Indirect PE 
Associated with Work 

Direct PE and Indirect PE Associated with Direct PE 

Nonfacility Intraservice PE 
Nonfacility Non-Intraservice PE and 

Facility PE 

Retain MPFS indirect PE 
allocated based on work 
and adjusted clinical 
labor costs 

If OPPS cost: OPPS cost of HCPCS 
codes + outpatient cost of supplies 
packaged under the MPFS 

OPPS cost of equivalent chronic care 
management (99490) for preservice PE, 
facility intraservice PE, and postservice PE 
without supplies and equipment 

 If no OPPS cost: retain MPFS PE 
intraservice portion  

OPPS cost of equivalent clinic visit (G0463) 
for global period PE and postservice PE with 
supplies and equipment 

Comparison of Medicare Physician Fee Schedule Practice Expense and Outpatient 
Prospective Payment System–Based Relative Values 

This section compares the MPFS PE relative values and the derived OPPS-based relative 
values for nonfacility intraservice PE, nonfacility non-intraservice PE, and facility PE. The 
MPFS PE relative values in these comparisons exclude indirect PE associated with work. The 
OPPS-based relative values are scaled such that their aggregate value equals the aggregate value 
of the MPFS PE relative values (i.e., the aggregate change in relative values is budget neutral). 
These comparisons exclude HCPCS codes that are new and revised in 2018 and 2019 (i.e., those 
that do not have 2017 claims and are crosswalked to other codes) and those that have an  
OPPS-based relative value that is crosswalked from another HCPCS code. 
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Figure 6.1 shows comparisons of the nonfacility intraservice PE relative values in the MPFS 
and the OPPS-based relative values for HCPCS codes. The left panel shows a scatterplot of the 
MPFS and OPPS-based PE; the correlation is 0.76. Although the majority of the HCPCS codes 
have relative values below 50, there are HCPCS codes both above and below the x = y line, 
indicating that some HCPCS codes have higher MPFS relative values and others have higher 
OPPS relative values. 

Figure 6.1. Comparison of Nonfacility Intraservice Practice Expense from the Medicare Physician 
Fee Schedule and Outpatient Prospective Payment System-Based Relative Values at the 

Health Care Common Procedure Coding System Level 

 

SOURCE: Authors’ analysis using MPFS and OPPS data. 
NOTE: The figures show nonfacility intraservice PE from the MPFS and OPPS-based estimation for 2,408 HCPCS 
codes. The MPFS nonfacility intraservice PE in these figures excludes indirect PE associated with work, which does 
not have comparable OPPS costs. In the left panel, the dotted line is an x = y line. In the right panel, a log ratio of 
0.405 means the OPPS-based PE relative value is 50 percent greater than the MPFS PE relative value (log(1.5)). 

The right panel shows a histogram of the log ratio of the OPPS to MPFS PE relative value, 
which is positive when the OPPS-based relative value is greater than the MPFS PE relative 
value and negative when the MPFS PE relative value is greater.33 The distribution of HCPCS 
codes is fairly uniform, with 59 percent of HCPCS codes having higher OPPS relative values 
and 41 percent having higher MPFS PE relative values. However, the differences between the 
OPPS and MPFS PE relative values are large. A log ratio between –0.095 and 0.095 means the 
OPPS-based relative value is no more than 10 percent higher than the MPFS PE relative value, 
                                                 
33 The log ratio is symmetric (e.g., log(a/b) = –log(b/a)), unlike a percentage difference that could be larger if the 
choice of the denominator is small (e.g., (a – b)/a versus (a – b)/b). 
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or vice versa; 7 percent of codes fall within this range. Only 30 percent of codes have log ratios 
between –0.405 and 0.405, which means the OPPS-based relative values are no more than  
50 percent greater than the MPFS PE relative value, or vice versa. As can be seen on both the 
scatterplot and the histogram, the differences extend on both extremes, with some HCPCS 
codes having much greater OPPS relative values and others having much greater MPFS PE 
relative values. 

Figure 6.2 shows the comparison of MPFS PE and OPPS relative values for nonfacility 
non-intraservice PE, and Figure 6.3 shows the comparison for facility PE. The correlation 
between the nonfacility non-intraservice PE relative values from the MPFS and the  
OPPS-based approach is 0.985, and for facility PE it is 0.955. Although the OPPS-based 
approach for nonfacility non-intraservice PE and facility PE uses OPPS costs of reference 
services, the correlations are high because they rely on the relative MPFS direct PE between 
each HCPCS code and the reference service34 to estimate an equivalent number of services. 
However, there are differences between the two sets of relative values that reflect the indirect 
PE allocation in the MPFS that differs from the indirect portion included in the OPPS cost for 
the reference services. The share of HCPCS codes that have OPPS-based relative values that 
are no more than 50 percent greater than the MPFS PE relative value, or vice versa (log ratio 
between –0.405 and 0.405), is 92 percent for nonfacility non-intraservice PE and 82 percent for 
facility PE, while the share with values within 10 percent (log ratio between –0.095 and 0.095) 
is only 36 percent and 22 percent, respectively. 

Impact of Outpatient Prospective Payment System–Based Practice Expense Relative 
Value Units 

Impact on Specialties 

This section describes analyses that use the OPPS-based relative values to reallocate MPFS 
PE. We assessed two main scenarios. In these scenarios, we maintain overall budget neutrality 
when reallocating the PE RVUs across services using the OPPS-based relative values. Scenario 1 
uses HCPCS-level OPPS-based relative values to allocate PE. 

Scenario 2 also uses HCPCS-level OPPS-based relative values to allocate PE, along with 
additional budget neutrality constraints that maintain aggregate outlays for nonfacility 
intraservice PE by base APC.35 The rationale for this scenario is to help mitigate some of the 
large impacts observed in the prior analyses by holding these outlays constant for procedures 
with similar clinical content and resource use as categorized in OPPS. Keeping clinically similar 

                                                 
34 The reference services are chronic care management (99490) for non-face-to-face time with physicians in pre- 
and postservice periods, and E&M (G0463) for global periods and postservices involving supplies and equipment. 
35 This additional budget neutrality applies only to nonfacility intraservice PE, which is the portion of PE that is 
most comparable to OPPS costs. 
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services budget neutral in this allocation could be a way to transition an OPPS-based approach 
into the MPFS. These groups of related procedures defined as “base APC” categories generally 
reflect the collapsing of levels for a given APC (e.g., the base APC for Airway Endoscopy 
reflects the APCs for Levels 1–5 Airway Endoscopy).36 See Table E.3 in Appendix E for a 
complete list of the base APC definitions. 

Figure 6.2. Comparison of Nonfacility Non-Intraservice Practice Expense from the Medicare 
Physician Fee Schedule and Outpatient Prospective Payment System-Based Relative Values at 

the Health Care Common Procedure Coding System Level 

 

SOURCE: Authors’ analysis using MPFS and OPPS data. 
NOTE: The figures show nonfacility non-intraservice PE from the MPFS and OPPS-based estimation for 2,408 
HCPCS nonfacility records. The MPFS nonfacility non-intraservice PE in these figures excludes indirect PE 
associated with work, which does not have comparable OPPS costs. The OPPS-based non-intraservice PE is 
computed by estimating an equivalent number of services to a clinic visit (G0463) and chronic care management 
service (99490) using direct PE and multiplying by the OPPS costs for G0463 and 99490. In the left panel, the dotted 
line is an x = y line. In the right panel, a log ratio of 0.405 means the OPPS-based PE relative value is 50 percent 
greater than the MPFS PE relative value (log(1.5)); a log ratio of 0.095 means the OPPS-based PE is 10 percent 
greater than the MPFS PE (log(1.1)). 

                                                 
36 Higher-level APCs tend to have relatively low volume in the nonfacility setting. Using base APCs rather than 
individual APCs provides the same budget neutrality adjustment across all clinically similar services and minimizes 
separate budget neutrality adjustments for low-volume procedures. 
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Figure 6.3. Comparison of Facility Practice Expense from the Medicare Physician Fee Schedule 
and Outpatient Prospective Payment System-Based Relative Values at the Health Care Common 

Procedure Coding System Level 

 

SOURCE: Authors’ analysis using MPFS and OPPS data. 
NOTE: The figures show facility PE from the MPFS and OPPS-based estimation for 5,504 facility records. The MPFS 
facility PE in these figures excludes indirect PE associated with work, which does not have comparable OPPS costs. 
The OPPS-based facility PE is computed by estimating an equivalent number of services to a clinic visit (G0463) and 
chronic care management service (99490) using direct PE and multiplying by the OPPS costs for G0463 and 99490. 
In the left panel, the dotted line is an x = y line. In the right panel, a log ratio of 0.405 means the OPPS-based PE 
relative value is 50 percent greater than the MPFS PE relative value (log(1.5)); a log ratio of 0.095 means the  
OPPS-based PE is 10 percent greater than the MPFS PE (log(1.1)). 

Table 6.3 shows the impact of using OPPS-based relative values to allocate PE in scenarios 1 
and 2. As with the prior analyses, there are large specialty impacts in scenario 1. In particular, 
there are large losses for imaging-related specialties (–49 percent Diagnostic Testing Facility,  
–30 percent Interventional Radiology, –22 percent Radiology, –19 percent Nuclear Medicine), 
laboratory specialties (–46 percent Independent Laboratory, –26 percent Pathology), and  
Vascular Surgery (–33 percent), as well as Radiation Oncology and Radiation Therapy Centers  
(–22 percent). Specialties with large gains include some nonphysician practitioners (+131 percent 
Clinical Social Worker, +103 percent Clinical Psychologist, and +79 percent Audiologist) and 
Psychiatry (+24 percent). 

The additional budget neutrality constraints by base APC in scenario 2 greatly reduce the 
impacts to specialties. However, large impacts remain for some specialties, particularly those 
that provide a service mix that spans multiple base APC categories or provide subsets of 
services in base APC categories. The largest losses are for Diagnostic Testing Facility  
(–32 percent), Oral/Maxillofacial Surgery (–17 percent), Vascular Surgery (–10 percent), and 
Hematology/Oncology (–10 percent). The largest gains are for Audiologist (+19 percent), 
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Allergy/Immunology (+17 percent), Clinical Social Worker (+14 percent), Clinical Psychologist 
(+12 percent), and Portable X-Ray Supplier (+10 percent). 

Some of these large impacts to specialties result from one or a few procedures that have 
substantially different PE RVU and OPPS-based relative values. For example, the negative impact 
to the Diagnostic Testing Facility specialty is predominantly caused by HCPCS 93229 having  
a much lower OPPS-based relative value (1.51) compared with its MPFS PE RVU (18.60).  
HCPCS 93229 is the TC of wearable mobile cardiovascular telemetry services and includes up to 
30 days of remote monitoring. In the MPFS, the vast majority of the direct PE for HCPCS 93229  
is from equipment costs. In the OPPS, HCPCS 93229 is part of APC 5721 for Level 1 Diagnostic 
Tests and Related Services37 and has relatively low volume in facility settings. It is possible that 
hospital billing for 93229 may not fully reflect the equipment costs. Another example is HCPCS 
21215 for lower jawbone graft (OPPS-based relative value 251.58 versus MPFS PE RVU 728.70) 
driving the negative impact for the Oral/Maxillofacial Surgery specialty. 

Other specialties with large impacts are affected by how the base APC categorization 
influences budget neutrality. Although procedures in each base APC are clinically similar, a 
given specialty may provide services spanning multiple base APCs and may include a subset of 
procedures in a given base APC. This means that impacts to a particular specialty would not  
be budget neutral if it provides services in multiple base APCs, even though the aggregate 
nonfacility intraservice PE for each of those base APCs was budget neutral. For example,  
the highest-volume services provided by the Audiologist specialty are hearing tests, which  
are a subset of the Otorhinolaryngology base APC that also includes higher-cost procedures 
typically provided by other specialties, resulting in an increase in OPPS-based PE RVUs for 
the Audiology specialty. Similarly, the Clinical Social Worker and Clinical Psychologist 
specialties provide psychotherapy services that are a subset of the Health and Behavior 
Services base APC that also includes other high-cost procedures typically provided by other 
specialties, also resulting in increased OPPS-based PE RVUs for Clinical Social Worker and 
Clinical Psychologist. Other specialties that provide service mixes spanning multiple base 
APCs include Allergy/Immunology (Drug Administration base APC and allergy tests not 
assigned to a base APC), Portable X-Ray Supplier (Imaging without Contrast and Electronic 
Analysis of Devices base APCs), and Vascular Surgery (Endovascular Procedures and Imaging 
without Contrast base APCs). 

We found that, because some specialties have service mixes that span the types of services 
defined by base APCs or include subsets of base APCs, the budget neutrality constraints defined 
by these base APCs are not ideal for a transition policy. If a goal is to minimize or transition the 

                                                 
37 We do not assign HCPCS codes in the “Diagnostic Tests and Related Services” and “Minor Procedures” APCs to 
base APC categories because although procedures in these APCs should reflect similar resource use, they are not 
clinically related. Thus, HCPCS 93229 is subject only to the overall budget neutrality constraint when establishing 
the OPPS-based relative value. 
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impact on specialties, modifications to this type of service categorization could be made in this 
budget neutrality framework, by either modifying the base APC categories or creating different 
categorizations. Alternatively, a more straightforward approach could be a transition policy that 
phases in the impacts (i.e., using blended rates between the MPFS PE RVUs in the current 
methodology and a methodology using OPPS-based relative values). 

Table 6.3. Impact of Using Outpatient Prospective Payment System-Based Relative Values to 
Allocate Practice Expense, by Specialty 

Specialty Allowed Charges 
(in Millions of 

Dollars) 

Scenario 1 Scenario 2 

 Impact of PE RVU Changes  
(% Difference) 

Allergy/Immunology 239 17 17 

Anesthesiology 1,983 6 –1 

Audiologist 69 79 19 

Cardiac Surgery 291 –6 –4 

Cardiology 6,534 –7 5 

Chiropractor 748 8 <1 

Clinical Psychologist 840 103 12 

Clinical Social Worker 792 131 14 

Colon and Rectal Surgery 168 –1 –4 

Critical Care 340 –<1 –1 

Dermatology 3,610 –5 <1 

Diagnostic Testing Facility 632 –49 –32 

Emergency Medicine 3,120 <1 –<1 

Endocrinology 483 2 –4 

Family Practice 6,227 10 2 

Gastroenterology 1,738 –<1 <1 

General Practice 431 6 <1 

General Surgery 2,075 –2 –3 

Geriatrics 194 5 –1 

Hand Surgery 215 4 –4 

Hematology/Oncology 1,686 –2 –10 

Independent Laboratory 626 –46 –3 

Infectious Disease 646 <1 –3 

Internal Medicine 10,768 6 1 

Interventional Pain Management 884 12 –3 

Interventional Radiology 374 –30 –<1 

Multispecialty Clinic/Other Physicians 148 2 <1 

Nephrology 2,191 1 8 

Neurology 1,520 –7 –4 

Neurosurgery 803 –6 –8 

Nuclear Medicine 49 –19 –3 

Nurse Anesthetist/Anesthesiologist Assistant 1,246 <1 <1 

  



 

 98

Specialty Allowed Charges 
(in Millions of 

Dollars) 

Scenario 1 Scenario 2 

 Impact of PE RVU Changes  
(% Difference) 

Nurse Practitioner 4,055 9 1 

Obstetrics/Gynecology 648 1 –6 

Ophthalmology 5,381 11 5 

Optometry 1,288 –2 –2 

Oral/Maxillofacial Surgery 70 –6 –17 

Orthopedic Surgery 3,774 7 <1 

Otolaryngology 1,209 –2 <1 

Pathology 1,145 –26 1 

Pediatrics 61 6 2 

Physical Medicine 1,110 9 2 

Physical/Occupational Therapy 3,894 –<1 –<1 

Physician Assistant 2,454 9 3 

Plastic Surgery 376 6 2 

Podiatry 2,082 –<1 1 

Portable X-Ray Supplier 102 -2 10 

Psychiatry 1,208 24 3 

Pulmonary Disease 1,708 <1 –2 

Radiation Oncology/Radiation Therapy 
Centers 

1,723 –22 –3 

Radiology 4,871 –22 –6 

Rheumatology 537 10 –4 

Thoracic Surgery 355 –4 –4 

Urology 1,808 5 5 

Vascular Surgery 1,086 –33 –10 

Other 33 3 4 
Total 92,650 0 0 

SOURCE: Authors’ analysis with MPFS, OPPS, and carrier and outpatient claims data. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses. It does not include the OPPS caps on imaging services. 

The above analysis does not reflect the OPPS caps on imaging services that are applied to 
MPFS payments, including MPFS payments for PE. We do not include the OPPS caps, because 
they do not apply directly to PE RVUs and are not budget neutral. Furthermore, the impacts of 
the OPPS caps are small, with a total impact of 0.1 percent (see Table E.5 in Appendix E). 
Although including the OPPS caps in the baseline scenario would somewhat reduce the impacts 
of establishing PE RVUs using the OPPS-based relative values, the impact on specialties is less 
than 1 percent for all specialties, with the largest impacts on Urology (–0.9 percent), Diagnostic 
Testing Facility (–0.5 percent), Radiology (–0.4 percent), and Vascular Surgery (–0.3 percent). 
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In Appendix E, we show additional results of scenarios with alternative specifications. 
These alternative scenarios have impacts on specialties similar to those of scenario 2. In 
scenario 3, we examined the impact of reducing postoperative visits according to the estimated 
number of actual visits using the methodology developed by Mulcahy and colleagues in their 
assessment of 10- and 90-day global periods (Mulcahy et al., 2021). There are reductions for 
surgical specialties with global periods including Plastic Surgery, Oral/Maxillofacial Surgery, 
Hand Surgery, Dermatology, Colon and Rectal Surgery, and Ophthalmology in scenario 3 
relative to scenario 2 (Table E.4 in Appendix E). However, these reductions are not driving the 
overall trends of using the OPPS-based relative values. In scenario 4, we examined the impact 
of establishing OPPS-based relative values at the APC level rather than the HCPCS level. The 
APC-level OPPS-based relative values in scenario 4 have overall impacts on specialties similar 
to those of scenario 2. 

In Table E.6 in Appendix E, we show the impacts of establishing APC PE RVUs on 
specialties. This scenario aggregates the HCPCS-level PE RVUs to APC-level PE RVUs, without 
using the OPPS-based relative values. Similar to the OPPS-based analyses, the impacts depend on 
how the service mix of each specialty is distributed across APCs. The larger impacts occur for 
specialties with a service mix that spans multiple APCs or includes subsets of procedures with an 
APC, because the specialty impact reflects the average of multiple APCs or portions of APCs.  
If PE RVUs were derived at a more aggregated level than HCPCS codes, the APCs may be a 
reasonable starting point but could be modified to better reflect the clinical similarities of services 
provided by specialties in physician offices. 

Impact on Physician Practices 

In addition to assessing the overall impact on specialties, we also assessed the distributional 
impact on physician practices. We used the TIN as a proxy for a practice. Table 6.4 shows the 
distributional impact across TINs by primary specialty in scenario 2. “Primary specialty” for a 
TIN is defined as the specialty providing at least 95 percent of the services for that TIN; if the 
service volume for a single specialty did not meet the 95-percent threshold, we assigned the TIN 
as “Multiple Specialties.” 

The impact of a given TIN depends on the mix of services it provides, which may differ 
from the average service mix for the primary specialty.38 For most primary specialties, the 
impact for some TINs would be an increase in PE payments, but for others it would be a 
decrease. For some of the specialties, PE increases for all TINs with that primary specialty 
(Clinical Psychologist, Clinical Social Worker, Portable X-Ray Supplier) or for more than  
75 percent of TINs (Audiologist, Urology). On the other end, for some primary specialties more 

                                                 
38 Interestingly, the average impact for TINs with a given primary specialty is smaller than the average impact for 
the specialty. For example, the average impact for Diagnostic Testing Facility is –32 percent (Table 6.3), while the 
average impact for TINs with the primary specialty of Diagnostic Testing Facility is –13 percent (Table 6.4). 
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than 75 percent of TINs would have losses (Diagnostic Testing Facility, Endocrinology, Hand 
Surgery, Hematology/Oncology, Neurosurgery, Obstetrics/Gynecology, Radiation Oncology, 
and Radiation Therapy Centers). Other primary specialties have a small average impact, but 
some TINs would face a large loss while other TINs in the same primary specialty would face  
a large gain (e.g., the bottom 5 percent of TINs with independent laboratory as their primary 
specialty would have –50 percent or greater loss in PE RVUs, and the top 5 percent would have 
44 percent or greater gain in PE RVUs). 

The impact on TINs could be assessed across other practice characteristics. In this scenario, 
the impact on TINs was similar across geography (by Census division), metropolitan status, and 
TIN size (by number of NPIs and by allowed charges). 

Table 6.4. Distributional Impact of Using Outpatient Prospective Payment System-Based Relative 
Values to Reallocate Practice Expense Across Taxpayer Identification Numbers in Scenario 2, by 

Primary Specialty of the Taxpayer Identification Number 

 

Number  
of TINs 

Impact of PE RVU Changes 
  (% Difference) by TIN Percentile 

Primary Specialty Mean 5th 25th 50th 75th 95th 

Allergy/Immunology 1,136 17 –22 –3 12 30 72 

Anesthesiology 2,798 0 –8 0 0 0 6 

Audiologist 1,663 38 –9 28 43 57 64 

Cardiac Surgery 172 –2 –12 –2 –1 0 6 

Cardiology 3,831 6 –9 0 6 12 23 

Chiropractor 35,190 0 –2 –1 1 1 1 

Clinical Psychologist 16,801 16 3 12 13 16 18 

Clinical Social Worker 18,513 14 10 13 13 16 17 

Colon and Rectal Surgery 263 –2 –18 –6 –3 1 19 

Critical Care 127 –1 –7 –1 0 0 2 

Dermatology 3,409 3 –13 –2 4 9 19 

Diagnostic Testing Facility 1,877 –13 –42 –19 –16 –9 19 

Emergency Medicine 808 0 –9 –2 0 1 6 

Endocrinology 875 –3 –11 –5 –3 –1 2 

Family Practice 13,364 0 –6 –2 0 2 7 

Gastroenterology 2,177 0 –6 –2 0 1 5 

General Practice 3,341 1 –7 –2 0 2 10 

General Surgery 3,986 –2 –11 –5 –3 0 6 

Geriatrics 199 0 –15 –3 0 3 6 

Hand Surgery 188 –4 –12 –8 –5 –2 8 

Hematology/Oncology 737 –6 –17 –12 –7 –1 2 

Independent Laboratory 603 4 –50 –16 4 21 44 

Infectious Disease 890 –1 –8 –1 0 0 2 

Internal Medicine 18,486 0 –7 –1 0 1 6 

Interventional Pain Management 994 0 –21 –7 0 5 25 

Interventional Radiology 97 –2 –24 –13 –2 3 27 

Multispecialty Clinic/Other Physicians 295 –2 –14 –6 –4 0 16 
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Number  
of TINs 

Impact of PE RVU Changes 
  (% Difference) by TIN Percentile 

Primary Specialty Mean 5th 25th 50th 75th 95th 

Nephrology 1,183 3 –1 1 3 4 8 

Neurology 2,920 –4 –24 –9 –2 0 12 

Neurosurgery 654 –6 –12 –9 –8 –6 1 

Nuclear Medicine 63 1 –15 –3 0 0 13 
Nurse Anesthetist/Anesthesiologist Assistant 1,313 0 0 0 0 0 1 

Nurse Practitioner 5,394 1 –12 –3 0 4 15 

Obstetrics/Gynecology 6,125 –9 –29 –15 –8 –2 6 

Ophthalmology 5,753 3 –8 –4 –1 6 27 

Optometry 16,987 –3 –11 –7 –4 0 9 

Oral/Maxillofacial Surgery 1,632 4 –43 –6 7 19 35 

Orthopedic Surgery 3,050 1 –9 –4 0 5 16 

Otolaryngology 2,168 2 –17 –5 1 6 24 

Pathology 1,094 2 –8 0 0 2 17 

Pediatrics 428 1 –14 –2 0 2 21 
Physical Medicine 2,278 4 –8 0 1 6 20 

Physical/Occupational Therapy 13,856 0 –1 0 0 0 0 

Physician Assistant 455 1 –12 –5 –1 1 27 

Plastic Surgery 2,450 1 –9 –6 –3 3 22 

Podiatry 9,445 0 –18 –7 0 6 19 

Portable X-Ray Supplier 148 10 4 7 9 11 19 

Psychiatry 7,178 4 –4 0 2 7 15 

Pulmonary Disease 1,374 –2 –11 –3 –1 0 4 

Radiation Oncology/Radiation Therapy Centers 660 –2 –10 –5 –3 –2 6 

Radiology 2,356 –5 –21 –11 0 0 4 

Rheumatology 851 –3 –19 –9 –2 1 11 

Thoracic Surgery 250 –3 –19 –3 –1 0 5 

Urology 1,572 6 –9 1 4 9 20 

Vascular Surgery 538 –8 –25 –16 –9 0 9 

Other 971 2 –1 0 0 0 8 

Multiple Specialties 45,006 1 –10 –2 0 3 14 

Total 270,972 2 –11 –2 0 5 17 

SOURCE: Authors’ analysis with MPFS, OPPS, and carrier and outpatient claims data. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses. It does not include the OPPS caps on imaging services. Each TIN is assigned a primary specialty if at 
least 95 percent of the services provided by the TIN are from providers of that specialty; TINs without at least  
95 percent of services provided by a single specialty are assigned as “Multiple Specialties.” 
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Summary 

Services provided in nonfacility and facility settings are paid under different payment 
systems that use methodologies that establish different estimates of relative resources. In this 
chapter, we examined options for using OPPS cost data to establish PE relative values for 
procedure codes in the MPFS. Although OPPS establishes APC payment rates for groups of 
procedure codes and represents a portion of nonfacility PE, we developed methodologies to 
derive PE relative values based on procedure-level OPPS costs. The OPPS-based relative values 
were much larger than MPFS PE RVUs for some procedures, and much smaller for other 
procedures. We found that without constraints, allocating PE based on OPPS relative values 
would result in large impacts to many specialties. Within most specialties, we found a wide 
range of impacts on physician practices depending on the mix of services provided. A transition 
to an OPPS-based methodology for PE RVUs would require careful design of budget neutrality 
constraints or blended rates to ease the impact on specialties and practices. The divergence 
between the MPFS PE and OPPS-based relative values suggests that misvaluation in one or both 
of the payment systems contributes to site-of-service differentials for many services. We 
recommend periodic comparisons of MPFS PE and OPPS-based relative values to help identify 
potentially misvalued procedures. 
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7. Using Outpatient Prospective Payment System–Based Relative 
Value Units to Identify Potentially Misvalued Services and 
Address Site-of-Service Differentials 

This chapter expands on the analyses described in Chapter 6 by exploring potential 
approaches for using HCPCS-level relative costs under OPPS to identify potentially misvalued 
nonfacility procedures in the MPFS and to address site-of-service differentials. The analyses 
focus on (1) comparing the PE RVUs for the intraservice portion of individual procedures under 
the MPFS with those derived from OPPS cost data and (2) exploring potential reasons for the 
different valuations. 

Procedures for which OPPS-based PE RVUs differ substantially from the MPFS values 
reflect some combination of misvaluation in the RBRVS, misvaluation in OPPS, and real 
differences in relative resources that are typically required to perform the procedures in the two 
settings. As noted in Chapter 6, it is not clear whether the MPFS PE RVUs or the OPPS-based 
RVUs are a more accurate reflection of resource use for any given procedure. In the discussion 
in this chapter, we focus more on recommendations to address possible misvaluation in the 
RBRVS than the OPPS, because misvaluation of individual procedures in the OPPS would have 
less impact on OPPS rates that are made at the APC level. Even if payment appropriately reflects 
the resources required to provide the procedure in a particular setting, substantial differences in 
payment across ambulatory sites of service are contrary to the efficient delivery of medically 
appropriate care in the least costly setting. 

Differences between PE RVUs and OPPS-based RVUs occur in both directions, and we  
look for patterns to explain the general direction and magnitude of differences. Some factors we 
analyze include the APC groupings of procedures, the implied spending differences based on 
volume of services performed, and the contributions of various components such as labor, 
supplies, equipment, and indirect costs. 

Policy Relevance and Motivation for Analysis 

Section 1848(c)(2)(K)(ii) of the Medicare law requires that the Secretary of HHS periodically 
identify potentially misvalued services using certain criteria and review and make appropriate 
adjustments to the RVUs for those services. The criteria for review include procedures for which 
there is a significant difference in payment between sites of service. In addition to using existing 
processes to review potentially misvalued procedures, the Secretary may use other data and 
analyses to facilitate the review and appropriate adjustment of potentially misvalued services. 
Thus, comparisons of MPFS and OPPS data could be used to identify misvalued procedures 
within existing statutory authority. For example, a significant difference in the MPFS PE RVUs 



 

 104

and the OPPS-based PE RVUs could trigger a review and a possible revision of the nonfacility 
PE RVUs to be more consistent with the OPPS-based PE RVUs. 

The comparisons of OPPS-based RVUs with RBRVS PE RVUs also facilitate systematic 
measurement of valuation differences that could be used to target inappropriate site-of-service 
differentials. Current policies addressing site-of-service differentials focus on differences in 
payments between settings. Imaging caps limit the actual payment under the MPFS for an affected 
imaging service to the amount that would be payable under the OPPS for the same service. The 
caps reflect a determination that, given the lower infrastructure costs in a nonfacility setting, it is 
unreasonable for an MPFS payment for imaging in nonfacility services to exceed the payment for 
the same procedure under OPPS. Procedures such as rehabilitation and screening/diagnostic 
mammography when furnished to hospital outpatients are paid under the MPFS, reflecting a policy 
determination that the MPFS rates generate more appropriate payments for these services than 
OPPS. Over a two-year period beginning in 2019, CMS implemented a policy to pay the  
MPFS-equivalent rate for clinic visits provided at an off-campus provider-based clinic. The 
policy is intended to control unnecessary increases in the volume of outpatient services. 

Another example where OPPS is used to inform payment rates involves ASCs. ASCs are 
paid a facility fee for surgical services, and a separate payment is made under the MPFS to  
the physician for professional services. OPPS relative weights and an ASC conversion factor 
determine the ASC facility fee for procedures predominantly furnished in facility settings. 
Procedures that are predominantly furnished in physician offices are paid the lower of the 
practice expense portion of the MPFS rate for nonfacility setting procedures, or the amount that 
would be payable based on the OPPS relative weights and ASC conversion factor.39 The policy 
for office-based procedures is intended to discourage migration of procedures from physician 
offices to ASCs. 

Given the overlap of the two systems in objectives and procedures covered, as well as the 
precedent for interaction between the two to address site-of-service differentials, our analysis 
points to areas where adjusting the systems to align would have the largest impacts, and why. 

Methodology 

Our analyses examined whether individual procedures have comparable relative values under 
MPFS and OPPS rather than actual payment differentials. Each component used in the respective 
payment determinations for hospital outpatient and nonfacility services affects the payment 

                                                 
39 In 2008, Medicare began designating procedures that are added to the ASC list as office based if they are 
performed predominantly (more than 50 percent of the time) in physician offices. Because ASCs have a different 
case mix than HOPDs, a separate adjustment is made to the OPPS weights to maintain budget neutrality for the ASC 
payment system. The 2019 ASC relative weights are 12 percent lower that the OPPS relative weights. In 2019, the 
ASC conversion factor was $46.55, or about 59 percent of the OPPS conversion factor ($70.49). Taking both factors 
into account, 2019 ASC payments based on OPPS relative weights are 52 percent of the amount payable to HOPDs. 
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differential for services provided in the two settings: the items and services included in the unit of 
payment, the relative resources assigned to the service, the conversion factor, and the geographic 
adjustment factor. We examined one component of the payment determination: how each payment 
system values the intraservice portion of a specific procedure (as defined by HCPCS code) relative 
to the intraservice portion of other procedures. We focused on the relative valuations of the 
intraservice portion of a procedure because only this portion is typically included in the OPPS cost 
data. Since our comparison excludes pre- and postservices, indirect PE associated with work,  
and any services that are packaged under OPPS but separately paid under the MPFS, we can 
systematically compare the resources assigned to individual procedures relative to other  
procedures under the two payment systems.40 

The result of our comparison is an OPPS-to-RBRVS ratio for the intraservice PE portion of 
each procedure.41 The OPPS-to-RBRVS ratio is established from relative values such that the 
weighted average of the ratio across procedures equals one. Procedures with ratios that deviate 
from one indicate differences in the relative values between the two systems. Using Current 
Procedural Terminology (CPT) 17311 Mohs Surgery (first stage) as an example, RBRVS values 
the intraservice portion of the procedure at 8.51 PE RVUs out of 12.23 total PE RVUs when the 
surgery is performed in a nonfacility setting.42 Using the OPPS cost data, we estimated that the 
intraservice PE RVUs are 5.65, resulting in an OPPS-to-RBRVS intraservice PE RVU ratio of 
0.66. In other words, the OPPS-based RVUs are 66 percent of RBRVS RVUs, suggesting that 
compared with the OPPS valuation, the RBRVS overvalues Mohs surgery relative to other 
procedures provided in nonfacility settings or that the OPPS undervalues Mohs surgery relative 
to other procedures provided in hospital outpatient settings. 

We examined several different options using this ratio to identify potentially misvalued 
procedures. At the HCPCS level, one option is to use a standard threshold to bound the ratio and 
identify potentially misvalued procedures outside the bounds. Alternatively, we used a dollar 
threshold to focus on services where the differences in PE RVUs result in a material dollar 
difference in payment.43 We also used a volume threshold to focus on higher-volume procedures. 
We implemented the dollar and volume thresholds independently and in conjunction with a 

                                                 
40 Our analyses standardize the unit of payment at the HCPCS level consistent with MPFS bundling policies. We 
use budget neutrality to account for differences in the conversion factors, and we do not include adjustments for cost 
differences across geographic areas or the imaging cap. 
41 We use the term “RBRVS” in this chapter instead of MPFS to emphasize that we are measuring differences in 
relative values under the two payment systems rather than payment levels. 
42 To estimate the intraservice PE RVUs, we start with the PE RVUs generated in our analyses for nonfacility 
services (which include fully phased values for the cognitive floor and new supply/equipment costs). We subtract 
the indirect costs associated with work, then multiply the remaining RBRVS PE RVUs for nonfacility services by 
the ratio of MPFS intraservice direct costs to total direct costs. 
43 We estimate the payment difference by multiplying the difference in the RBRVS intraservice RVUs and the 
OPPS-based RVUs by the MPFS conversion factor. 
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percentage threshold. Primarily we focused on procedures with an OPPS-to-RBRVS ratio either 
less than 0.5 or greater than 1.5 that have at least a $20 payment difference. 

We also measured the average volume-weighted OPPS-to-RBRVS ratio for procedures 
assigned to the same APC grouping. For example, the nonfacility volume-weighted average 
OPPS-based PE RVUs for the 23 procedures assigned to APC 5053 Level 3 Skin Procedures 
(the APC to which CPT 17311 is assigned) are 87 percent of the average RBRVS intraservice 
PE RVUs. We focused on APCs with five or more procedures and at least 5,000 services 
performed, then examined the distribution of the ratios for the individual procedures within that 
APC grouping. This analysis facilitates an assessment of whether the potential misvaluation is 
systematic across the set of clinically similar procedures or is primarily attributable to a few 
procedures within the APC. Ultimately, these analyses could help prioritize reviews of 
potentially misvalued procedures. 

Drawing on the results described above for selected APCs with procedures that on average 
are significantly over- or undervalued relative to other procedures, we illustrated the current 
site-of-service differentials across three ambulatory settings: hospital outpatient, ASCs, and 
nonfacility settings. 

Finally, we estimated a regression that measures the contribution of each element of RBRVS 
costs—labor, supplies, equipment, and indirect costs—in predicting OPPS costs. RVUs from  
each of these sources add up to the intraservice portion of PE RVUs in a nonfacility setting, the 
denominator of our ratio. Therefore, the coefficients in a regression of that denominator on these 
four factors would produce coefficient estimates of one for all four elements. Misalignment can be 
measured by the extent to which an element’s coefficient in the regression predicting OPPS-based 
costs deviates from one. For example, a higher coefficient for labor suggests that, all else being 
equal, it takes a smaller increase in labor RVUs to drive up OPPS costs relative to RBRVS costs. 
Put differently, a higher coefficient suggests labor is relatively undervalued by RBRVS compared 
with OPPS. A coefficient below one would suggest the opposite. 

For labor, supplies and equipment, and indirect costs, we discuss and explore factors that 
might account for the regression estimates. In particular, we explore the impacts of updating 
wage rates, the potential impact of very high supply or equipment costs, and methods for 
calculating indirect costs. 

Procedure-Level Results 

In Table 7.1, we show the number of procedures that would be identified as potentially 
misvalued under different thresholds. Our database includes 2,408 procedures with both 
RBRVS intraservice PE RVUs and OPPS cost data that account for 491 million nonfacility 
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services (67 percent of total volume for nonfacility services).44 More than half of the 
procedures, however, are relatively low volume (that is, the nonfacility volume is less than 
2,500). The ratio of the OPPS-based RVUs to RBRVS PE RVUs is between 0.85 and 1.15 for 
278 procedures. A difference of plus or minus 15 percent has at times been used by CMS as a 
threshold for misalignment. There are many procedures that meet this threshold, with an 
OPPS-to-RBRVS ratio of 0.85 or lower (N = 992) and an OPPS-to-RBRVS ratio greater than 
1.15 (N = 1,138). On average, the procedures with a ratio of 0.85 and lower have higher 
RBRVS PE RVUs than the procedures with a ratio greater than 1.15. 

In the last two rows of Table 7.1, we show the overall characteristics of procedures that 
could be identified as potentially misvalued using the following criteria: (1) an OPPS-to-
RBRVS ratio of either (a) 0.50 or lower or (b) greater than 1.50 and (2) RVU differences that 
would result in at least a $20 (absolute value) impact per procedure. We use the $20 threshold 
to eliminate procedures that have relatively low impact on payments. The criteria identify most 
but not all procedures with an impact of more than $100; 46 of the 936 procedures with more 
than $100 impact have an OPPS-to-RBRVS ratio between 0.50 and 1.50. Tables F.1 and F.2 in 
Appendix F provide additional information on the top five procedures identified as potentially 
over- or undervalued based on the OPPS-to-RBRVS ratio, service volume, and cost impact. 

We have not used volume in our initial criteria in order to assess the valuation differences for 
procedures that are rarely performed in the nonfacility setting. Adding volume criteria would 
substantially reduce the number of potentially misvalued procedures. All three criteria—ratio 
threshold, volume, and cost impact—could be combined to prioritize reviews of potentially 
misvalued procedures. For example, 115 procedures have a ratio of less than 0.50 (meaning that 
the RBRVS value is more than two times the OPPS-based value) after applying a 2,500 volume 
and $100 cost impact threshold (data not shown), versus the 537 procedures in the first two rows 
of Table 7.1 with only a ratio threshold of less than 0.50. While we use the ratios to identify 
potentially misvalued procedures under the RBRVS, further analysis is needed to determine 
whether the procedures are truly misvalued under the RBRVS and/or whether the OPPS cost data 
do not reflect an appropriate valuation of the identified procedures relative to other procedures. 
We discuss this issue in further depth below. 

                                                 
44 We use pay-adjusted nonfacility volume in this analysis so that the volumes reflect multiple procedure 
discounting and any other payment discounting to units of service. For procedures with technical and professional 
component modifiers, the volume includes both the global procedure (technical and professional components) and 
TCs only. 
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Table 7.1. Distribution of Nonfacility Procedures by Ratio of Outpatient Prospective Payment 
System-Based Relative Value Units to Resource-Based Relative Value Scale Intraservice 

Nonfacility Relative Value Units 

Ratio of OPPS-
to-RBRVS PE 
RVUs for 
Nonfacility (NF) 
Services Procedures (N) 

Total NF 
Volume 

(Millions) 

Volume-
Weighted 
Average 

MPFS RVUs 

Procedures > 
2,500 Volume 

(N) 

Percentage of 
NF Volume 

with 
Difference 

>$20 

Percentage of 
NF Volume 

with 
Difference 

>$100 

Less than 0.25 151 6.3 3.78 80 99 27 

0.25–0.50 386 29.1 2.74 179 56 11 

0.50–0.70 275 28.2 2.22 133 47 8 

0.70–0.85 180 26.1 1.45 99 7 1 

0.85–1.15 278 158.8 0.90 139 0 0 

1.15–1.5 222 166.8 0.59 97 3 0 

1.5–2.0 246 11.8 0.84 96 24 3 

2.0–3.0 294 18.8 0.47 117 22 2 

Greater than 3.0 376 45.1 0.20 146 67 3 

All procedures 2,408 491.1 0.96 1,086 16 2 

Less than 0.50 
and > $20 impact  514 22.5 4.17 243 100 21 

Greater than 1.5 
and > $20 impact  816 37.3 0.49 277 100 5 

Ambulatory Payment Classification–Level Results 

In this section, we summarize the results from our APC-level analysis of OPPS-to-RBRVS 
ratios. We first identify the APCs with five or more procedures and at least 5,000 nonfacility 
volume that are potentially misvalued and then examine the distribution of ratios across the 
procedures assigned to those APCs. See Appendix F for details about the procedure codes and 
distribution of the OPPS-to-RBRVS ratios across the procedures. 

Ambulatory Payment Classifications with OPPS-to-RBRVS Ratios Less Than 0.5 

Table 7.2 lists APCs that have a volume-weighted average OPPS-to-RBRVS ratio of less than 
0.5. These are APCs that, on average, are potentially overvalued in the RBRVS or undervalued in 
OPPS relative to other services. In total, 14 APCs account for 26 million nonfacility services with 
an average weighted OPPS-to-RBRVS ratio of less than 0.5. For these 14 APCs, total payments 
would be $1.6 billion lower if the intraservice component of each of their HCPCS codes were 
based on OPPS costs. 

The distribution of the OPPS-to-RBRVS ratios across the procedures assigned to these APCs 
is summarized in Table F.3 in Appendix F. The distribution indicates whether the potential 
misvaluation is limited to a few procedures within the APC or occurs more systematically across 
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the procedures assigned to the APC. Different levels of APCs for imaging, nuclear medicine, and 
pathology have ratios of less than 0.5. The procedures assigned to these APCs have systematically 
higher PE RVUs under RBRVS. The procedures assigned to the remaining APCs in Table 7.2 
tend to have a wider range of OPPS-to-RBRVS ratios. However, the procedures with ratios of less 
than 0.5 tend to have both higher PE RVUs and higher nonfacility volume than other procedures 
assigned to the APC. 

Table 7.2. Ambulatory Payment Classifications with Minimum of Five Procedures and 5,000 
Nonfacility Service Volume and Volume-Weighted Nonfacility Intraservice OPPS-to-RBRVS Ratios 

of Less Than 0.5 

APC Description 
Procedures 

(N) 
Nonfacility 

Volume 

Avg. RBRVS 
Intraservice PE 

RVU 
Avg. OPPS-

based PE RVU 

Ratio of 
OPPS to 
RBRVS 

Difference 
(in Millions of 

Dollars) 

5114 Level 4 Musculoskeletal 
Procedures 23 12,578 139.03 44.77 0.32 –42.7 

5194 Level 4 Endovascular 
Procedures 7 40,365 233.11 99.84 0.43 –193.9 

5302 Level 2 Upper GI 
Procedures  23 6,065 19.73 7.39 0.37 –2.7 

5502 Level 2 Extraocular, 
Repair, and Plastic Eye 
Procedures 11 95,693 15.89 6.06 0.38 –33.9 

5523 Level 3 Imaging without 
Contrast 46 4,826,431 4.19 1.87 0.45 –403.5 

5571 Level 1 Imaging with 
Contrast 47 710,829 4.35 1.21 0.28 –80.3 

5572 Level 2 Imaging with 
Contrast 41 1,266,351 6.78 2.62 0.39 –189.8 

5591 Level 1 Nuclear Medicine 
and Related Services  43 84,325 6.27 2.80 0.45 –10.5 

5592 Level 2 Nuclear Medicine 
and Related Services 21 24,204 6.75 3.05 0.45 –3.2 

5622 Level 2 Radiation 
Therapy 12 716,974 6.67 1.82 0.27 –125.2 

5671 Level 1 Pathology 14 11,438,682 0.92 0.38 0.42 –221.1 

5672 Level 2 Pathology 15 1,844,648 2.10 0.36 0.17 –115.7 

5673 Level 3 Pathology 15 2,322,013  1.12 0.26 0.23 –72.6 

5741 Level 1 Electronic 
Analysis of Devices 19 2,709,168  0.92 0.34 0.37 –56.5 

Ambulatory Payment Classifications with OPPS-to-RBRVS Ratios Greater Than 1.5 

There are 28 APCs with at least five procedures and 5,000 nonfacility services that have a 
weighted OPPS-to-RBRVS PE RVU ratio greater than 1.5 (Table 7.3). In total, these APCs 
account for 35.5 million services. Total payments for the 28 APCs would be $1.6 billion higher 
if the intraservice PE component of each of their HCPCS codes were based on OPPS costs. 
Procedures assigned to two APCs for Health and Behavioral Services account for 15.9 million 
services (or 45 percent of the APCs’ nonfacility volume) and $587 million of the total payment 
difference. These APCs have substantially higher average OPPS-to-RBRVS PE RVU ratios 
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(6.74 and 24.53) than the other APCs in Table 7.3. The APCs include face-to-face office-based 
services with very low direct costs, furnished mostly by behavioral health specialists. To 
address RBRVS undervaluation of these services, CMS phased in a floor on the indirect PE 
allocated to these services over four years beginning in 2018. Our analyses reflect the fully 
phased-in floor on the indirect costs allocated to affected services; without the floor, the ratios 
would be even higher. 

As was the case with APCs with low OPPS-to-RBRVS ratios, Table 7.3 contains multiple 
levels of the same type of services—for example, four levels of ENT procedures. Because some 
APCs are relatively low volume and/or low value, they have relatively low dollar differences 
between the two valuation methods, despite having a ratio of 1.5 or greater. 

Table F.3 in Appendix F includes more information on the ratios for procedures assigned to 
APCs with total dollar differences exceeding $25 million. In addition to APCs for behavioral 
health services, three other APCs in Table 7.3 have procedures with systematically lower RVUs 
under RBRVS than OPPS: APC 5054 Level 4 Skin Procedures, APC 5441 Level 1 Nerve 
Injections, and APC 5481 Laser Eye Procedures. While each of the remaining APCs listed in 
Table 7.3 is, on average, undervalued under the RBRVS relative to the OPPS, the distribution of 
the ratios across the procedures assigned to each APC is less systematic than the distribution 
seen for APCs that are overvalued. However, within an APC, the procedures with OPPS-to-
RBRVS ratios greater than 1.50 tend to have higher volume and lower RVUs relative to the other 
procedures assigned to the same APC. 

Table 7.3. Ambulatory Payment Classifications with Minimum of Five Procedures and 5,000 
Nonfacility Service Volume and Volume-Weighted Nonfacility Intraservice OPPS-to-RBRVS Ratios 

Greater Than 1.5 

APC Description 
Procedures 

(N) 
Nonfacility 

Volume 

Avg. RBRVS 
Intraservice PE 

RVU 

Avg. OPPS-
based 

PE RVU 

Ratio of 
OPPS to 
RBRVS 

Difference  
(in Millions of 

Dollars) 

5054 Level 4 Skin Procedures 57 328,062  3.64 8.10 2.22 52.7 

5055 Level 5 Skin Procedures 11 16,187  6.00 9.29 1.55 1.9 

5071 Level 1 Excision/Biopsy/ 
Incision and Drainage 47 515,223  2.15 3.81 1.77 30.8 

5072 Level 2 Excision/Biopsy/ 
Incision and Drainage 76 304,794  4.05 6.29 1.55 24.6 

5073 Level 3 Excision/Biopsy/ 
Incision and Drainage 35 19,346  3.94 8.35 2.12 3.1 

5102 Level 2 Strapping and 
Cast Application 13 157,668  0.65 1.76 2.70 6.3 

5111 Level 1 Musculoskeletal 
Procedures 68 189,607  0.94 1.71 1.82 5.2 

5113 Level 3 Musculoskeletal 
Procedures 67 24,333  5.63 8.94 1.59 2.9 
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APC Description 
Procedures 

(N) 
Nonfacility 

Volume 

Avg. RBRVS 
Intraservice PE 

RVU 

Avg. OPPS-
based 

PE RVU 

Ratio of 
OPPS to 
RBRVS 

Difference  
(in Millions of 

Dollars) 

5153 Level 3 Airway Endoscopy 14 121,366  2.91 9.31 3.20 28.0 

5161 Level 1 ENT Procedures 12 154,312  1.54 2.34 1.52 4.5 
5162 Level 2 ENT Procedures 15 71,422  2.15 4.37 2.03 5.7 

5163 Level 3 ENT Procedures 16 32,069  2.74 7.27 2.65 5.2 

5164 Level 4 ENT Procedures 52 34,855  4.58 8.90 1.94 5.4 

5181 Level 1 Vascular 
Procedures 13 59,816  1.64 4.45 2.71 6.0 

5412 Level 2 Gynecologic 
Procedures 9 34,843  1.37 2.60 1.90 1.5 

5413 Level 3 Gynecologic 
Procedures 7 38,790  1.28 3.13 2.45 2.6 

5441 Level 1 Nerve Injections 27 9,218,466  0.51 1.79 3.53 425.4 

5443 Level 3 Nerve Injections 32 1,762,260  2.25 3.54 1.58 82.3 

5481 Laser Eye Procedures 12 620,719  1.22 3.88 3.18 59.6 

5491 Level 1 Intraocular 
Procedures 9 24,848  1.23 7.19 5.84 5.3 

5501 Level 1 Extraocular, 
Repair, and Plastic Eye 
Procedures 19 499,804  1.29 2.61 2.03 23.8 

5503 Level 3 Extraocular, 
Repair, and Plastic Eye 
Procedures 38 27,993  4.60 7.66 1.67 3.1 

5621 Level 1 Radiation Therapy 6 146,151  0.63 1.03 1.64 2.1 

5694 Level 4 Drug 
Administration 10 4,860,865  1.19 2.28 1.92 191.3 

5735 Level 5 Minor Procedures 13 107,613  0.77 1.56 2.04 3.1 

5743 Level 3 Electronic 
Analysis of Devices 6 144,038  1.34 2.30 1.72 5.0 

5822 Level 2 Health and 
Behavior Services 12 1,938,236  0.11 0.75 6.74 44.3 

5823 Level 3 Health and 
Behavior Services 15 14,005,876  0.05 1.12 24.53 543.3 

Site-of-Service Differentials 

Addressing site-of-service differentials across ambulatory settings (hospital outpatient, 
ASCs, and physician offices) is complicated by different policies regarding which services are 
bundled into the payment, differences in the unit of payment (HCPCS code or APC), and 
different adjustments for geographic location (hospital wage index versus Geographic Practice 
Cost Index). Direct comparisons of payment amounts, such as for purposes of applying the 
imaging caps, account for geographic adjustments but do not standardize for differences in 
bundling and multiple-procedure discounting policies and in the unit of payment. For example, 
the cap on the TC of imaging services compares the MPFS HCPCS-level payment after any 
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multiple-procedure discounting for relevant services with the OPPS APC-level payment for the 
services.45 

The OPPS-to-RBRVS ratios facilitate a systematic way to identify procedures with 
substantial valuation differences across three sites of service. The ratio indicates differences  
in how the OPPS-to-RBRVS payment systems value the intraservice portion of a procedure 
relative to other procedures under the two payment systems. It does not measure payment 
differentials for a given procedure but compares the valuations under the two payment systems 
after standardization for differences in conversion factors, unit of payment and bundling 
policies, and geographic adjustments. 

We have chosen Level 2 Nerve Injections to illustrate the differences between payment 
comparisons and our standardized comparison (Table 7.4). The 25 procedures assigned to this 
high-volume APC are commonly furnished in all three ambulatory settings. ASCs are paid a mix 
of OPPS and MPFS rates for the injections. All injections provided in an HOPD are paid at the 
same rate ($598.81). The ASC OPPS-based rate ($308.37) applies to ten procedures, while the 
remaining procedures are paid MPFS nonfacility PE rates ranging from $43.25 to $93.34. 

The far right two columns in Table 7.4 show the ratios for the standard payment comparison 
(OPPS rate to MPFS rate) and our standardized comparison (OPPS-based PE RVUs to RBRVS 
PE RVUS for the intraservice portion of the procedure). The difference between the two ratios 
highlights some of the challenges in addressing site-of-service differentials. The volume-weighted 
average OPPS rate to MPFS rate is 4.82, with a range from 3 to 14, before taking differences in 
bundling policies into account.46 In comparison, the average ratio of the OPPS-based PE RVUs to 
the RBRVS PE RVUs for the intraservice portion of the procedure is 1.38. The first ratio indicates 
the OPPS payment rate is nearly five times higher than the MPFS payment rate. The second ratio 
indicates that, on average, the intraservice portion of the procedures is undervalued relative to 
other procedures under the RBRVS compared with OPPS-based valuations, or that the procedures 
are overvalued relative to other procedures under OPPS compared with RBRVS. 

                                                 
45 Multiple-imaging services are not discounted under OPPS. MPFS sets the procedure with the highest RVUs at 
100 percent and makes a 25-percent reduction in the TC payment for additional imaging procedures furnished on 
contiguous body parts during the same session. 
46 It is possible to adjust the payment rate ratio to account for factors affecting the ratio. Adjusting for differences in 
conversion factors decreases the average ratio to 2.46. Further adjusting for OPPS-bundled drugs and devices that 
are separately billable under the MPFS further decreases the ratio to 1.85. We consider the OPPS payment to be 
most comparable to the intraservice portion of the procedure. After adjusting the total RBRVS PE RVUs based on 
the intraservice share of direct costs, the ratio of the adjusted OPPS payment to the adjusted MPFS rate is 1.91. 
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Table 7.4. Comparison of Payments for Level 2 Nerve Procedures Under Outpatient Prospective Payment System, the Ambulatory 
Surgical Center Payment System, and Medicare Physician Fee Schedule 

Level 2 
Nerve 
Injections 

Short 
Description 

Total 
MPFS 

Volume 

% 
Nonfacility 

Volume 

OPPS 
Relative 
Weight 

OPPS 
Payment 

ASC Relative 
Weight 

ASC 
Payment 

RBRVS 
Nonfacility 
PE RVUs 

MPFS 
Payment 

Ratio of 
OPPS Rate  

to MPFS Rate 

Ratio of Intra- 
OPPS RVUs to 

RBRVS RVUs for 
Intrafacility 

Services 

ASC procedures paid at OPPS-based rates 

62270 
Spinal fluid tap 
diagnostic 81,246 5.31 7.5332 598.81 6.6292 308.47 2.67 96.22 6.22 1.38 

62272 
Drain cerebro 
spinal fluid 6,495 6.57 7.5332 598.81 6.6292 308.47 3.92 141.27 4.24 1.83 

62273 
Inject epidural 
patch 2,621 11.10 7.5332 598.81 6.6292 308.47 2.59 93.34 6.42 1.12 

62320 
Njx interlaminar 
crv/thrc 10,413 40.12 7.5332 598.81 6.6292 308.47 2.72 98.03 6.11 2.35 

62321 
Njx interlaminar 
crv/thrc 213,611 40.82 7.5332 598.81 6.6292 308.47 5.08 183.08 3.27 2.59 

62322 
Njx interlaminar 
lmbr/sac 61,320 28.24 7.5332 598.81 6.6292 308.47 2.67 96.22 6.22 1.01 

62323 
Njx interlaminar 
lmbr/sac 729,753 8.09 7.5332 598.81 6.6292 308.47 5.15 185.60 3.23 2.26 

64420 
N block inj 
intercost sng 3,819 46.79 7.5332 598.81 6.6292 308.47 1.86 67.03 8.93 1.01 

64461 
Pvb thoracic 
single inj site 2,913 3.64 7.5332 598.81 6.6292 308.47 2.07 74.60 8.03 2.31 

64461 
Pvb thoracic 
cont infusion 975 — 7.5332 598.81 6.6292 308.47 3.08 111.00 5.39 3.18 

ASC procedures paid MPFS PE nonfacility rates 

20606 
Drain/inj 
joint/bursa w/us 49,566 91.41 7.5332  598.81 — 43.25 1.20 43.25 13.85 3.17 

64413 
N block inj 
cervical plexus 10,850 69.35 7.5332  598.81 — 71.36 1.98 71.36 8.39 2.39 
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Level 2 
Nerve 
Injections 

Short 
Description 

Total 
MPFS 

Volume 

% 
Nonfacility 

Volume 

OPPS 
Relative 
Weight 

OPPS 
Payment 

ASC Relative 
Weight 

ASC 
Payment 

RBRVS 
Nonfacility 
PE RVUs 

MPFS 
Payment 

Ratio of 
OPPS Rate  

to MPFS Rate 

Ratio of Intra- 
OPPS RVUs to 

RBRVS RVUs for 
Intrafacility 

Services 

64418 
N block inj 
suprascapular 23,866 85.77 7.5332 598.81 — 53.70 1.49 53.70 11.15 3.40 

64425 
N block inj ilio-
ing/hypogi 6,748 60.28 7.5332 598.81 — 72.44 2.01 72.44 8.27 2.31 

64435 
N block inj 
paracervical 67 58.21 7.5332 598.81 — 85.77 2.38 85.77 6.98 1.30 

64445 
N block inj 
sciatic sng 95,668 49.06 7.5332 598.81 — 81.45 2.26 81.45 7.35 1.84 

64447 
N block inj fem 
single 208,565 7.54 7.5332 598.81 — 66.31 1.84 66.31 9.03 2.11 

64450 
N block other 
peripheral 379,191 62.44 7.5332 598.81 — 49.37 1.37 49.37 12.13 3.27 

64642 
Chemodenerv 1 
extremity 1-4 37,192 66.60 7.5332 598.81 — 76.40 2.12 76.40 7.84 2.48 

64644 
Chemodenerv 1 
extrem 5/> mus 31,516 68.31 7.5332 598.81 — 93.34 2.59 93.34 6.42 1.70 

64646 
Chemodenerv 
trunk musc 1-5 6,995 72.84 7.5332 598.81 — 76.40 2.12 76.40 7.84 2.23 

64647 
Chemodenerv 
trunk musc 6/> 1,640 76.83 7.5332 598.81 — 86.13 2.39 86.13 6.95 1.97 

Bundled procedures 

64462 
Pvb thoracic 
2nd+ inj site 1,208 6.95 — — — — 1.01 36.40 — 2.85 

64643 
Chemodenerv 1 
extrem 1-4 ea 27,195 62.42 — — — — 1.19 42.89 — 2.28 

64645 
Chemodenerv 1 
extrem 5/> ea 6,678 70.25 — — — — 1.62 58.38 — 1.32 
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With regard to ASCs, some procedures are paid at OPPS-based rates, while other procedures 
are paid at the HCPCS level at a considerably different rate. For example, intercostal nerve 
blocks are paid $308.47, while other nerve blocks are paid at the MPFS facility rates ranging 
from $55.70 to $85.77.47 

Exploration of Potential Causes for Valuation Differences 

Regression Analysis at Service Level 

To explore how each intraservice PE RVU component relates to differences between  
OPPS and RBRVS costs, we regressed the OPPS-based intraservice PE RVUs on the individual 
intraservice PE RVU components as valued under RBRVS, plus a constant. The parameter 
estimates (reported in Table 7.5) highlight where discrepancies exist between RBRVS and 
OPPS. For instance, if RBRVS and OPPS aligned completely, then the parameter estimates 
would all be equal to one, because the RBRVS intraservice PE RVUs are simply the sum of its 
individual components. Table 7.5 presents the results of this regression analysis. We estimated 
the regression at the procedure code level, including all procedures for which the OPPS-to-
RBRVS ratio was calculated. Model 2 includes APC indicators (i.e., fixed effects) to make 
within-APC inferences. 

Table 7.5. Regression Estimates from Predicting Outpatient Prospective Payment System 
Total Practice Expense Relative Value Units Using Components of Nonfacility Intraservice 

Resource-Based Relative Value Scale Practice Expense Relative Value Units 

 
Model 1 Coefficient 

(Robust SE) 
90% CI  

Above/Below 1.0 
Model 2 Coefficient 

(Robust SE) 
90% CI  

Above/Below 1.0 

Labor 4.97 (1.03) Above 2.51 (0.60) Above 

Supplies 0.53 (0.10) Below 0.68 (0.16) Below 

Equipment –0.31 (0.24) Below 0.38 (0.22) Below 

Indirect costs 0.20 (0.12) Below –0.23 (0.17) Below 

NOTE: All specifications include a constant term (estimates not shown). Model 2 includes APC indicators (i.e., fixed 
effects), but Model 1 does not. SE refers to standard error. 

 

                                                 
47 While the rates for office-based procedures are intended to be the same, this is not necessarily the case. For 
example, multiple blocks are bundled under the ASC payment system but are separately billable when furnished  
in a physician office. Another important difference is that the ASC receives the nonfacility PE payment, and the 
physician performing the procedure receives a separate facility PE payment for professional services. Because both 
payments include indirect PE attributable to work, total payments are higher when the procedure is provided in an 
ASC compared with physician offices and could serve as an incentive for physicians to perform surgeries in ASCs. 
The “double” payment is greater for global procedures where both the facility and nonfacility PE payments include 
PE for postoperative visits. 
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The table shows that labor is the only component with a coefficient greater than 1.0. 
Supplies, equipment, and indirect costs each have a coefficient that is less than 1.0. All of the 
coefficients are statistically distinguishable from 1.0 at the 10-percent level. These results 
suggest discrepancies between RBRVS and OPPS, with labor being relatively less heavily 
weighted by RBRVS, and supply, equipment, and indirect costs being relatively more heavily 
weighted by RBRVS. 

Measurement differences between the RBRVS and the OPPS may contribute to the 
relationships found in the regression analysis. In particular, RBRVS uses micro-costing to 
estimate the total labor, supply, and equipment resources required by the typical patient for 
each procedure. This process assigns different quantities of specific types of labor, supplies, 
and equipment to each procedure. It assigns equipment costs to each procedure based on 
depreciation schedules, ongoing maintenance and insurance costs, and estimated use rates. 

In contrast, OPPS costs reflect the average procedure cost for all patients rather than the 
estimated cost for the typical patient. This difference may be important when a procedure 
involves high-cost supplies or devices that are used for most but not all patients. OPPS uses 
annual cost reports filed by hospitals to account for the aggregate costs and charges incurred  
by different patient care departments to provide services. To determine the cost of a given 
procedure, it relies on a hospital’s charges for each service being consistently related to the total 
costs incurred for the service.48 Hospital charging practices determine which supplies and 
devices are commonly furnished to all patients without a separate charge (i.e., included in the 
charge for the procedure) and which are separately charged when furnished during a procedure. 
Labor and equipment costs are included in the charge for the procedure. 

Over the past few years, CMS has made considerable efforts to both refine the direct cost 
estimates under RBRVS and address deficiencies in hospital charging practices that affect cost 
estimates. The latter include charge compression (in which high-cost equipment and supplies 
have a lower markup than do lower-cost items), undifferentiated charges for similar items that 
have different costs, and failure to bill for items that should be separately charged to patients 
based on the hospital’s charging practices. 

We consider each of the components in turn to investigate potential reasons for the 
disconnect between OPPS and RBRVS that is suggested by the regression results. 

                                                 
48 OPPS uses annual cost reports for hospitals to account for the aggregate costs and charges incurred by different 
patient care departments to provide services. The costs for supplies that are not directly identifiable to a specific 
patient are included in the primary cost center for the service, and the costs for supplies that are charged to specific 
patients are included in a separate supply cost center. Procedure-level costs are estimated by multiplying the 
hospital’s charges for a particular procedure by the relevant cost-to-charge ratios. The HCPCS-level cost is set at the 
geometric mean cost across all hospitals providing the procedure. 
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Labor 

The regression results imply that a unit increase in labor would have a much larger impact on 
OPPS than it would have on RBRVS. Generally, labor is more expensive in hospital settings 
than in physician offices and is likely to constitute a higher proportion of total costs. Thus, it is 
not surprising that the coefficient for labor would be greater than 1.0 in predicting OPPS costs.49 
Labor costs in both systems are also measured more readily than the other cost components, 
potentially contributing to the strong estimated relationship between labor costs as measured in 
RBRVS and the OPPS. 

However, labor costs in the RBRVS are based on wages that were last updated in 2002.50 
OPPS-based costs are likely to have incorporated increases in wages that occurred in the 
meantime. We hypothesized that updating wages might change the results in Table 7.5. To 
update wages, we chose a factor of 1.5 to reflect a conservative estimate of what might be phased 
in to update wages to current levels using a similar process and underlying data sources as the 
2002 update.51 After increasing wages by a factor of 1.5, we recalculated the indirect costs and 
applied budget neutrality. Table 7.6 shows the results. 

Table 7.6. Regression Estimates from Predicting Outpatient Prospective Payment System 
Total Practice Expense Relative Value Units Using Components of Nonfacility Intraservice 

Resource-Based Relative Value Scale Practice Expense Relative Value Units, with 50-Percent 
Increase in Wages Fed into Resource-Based Relative Value Scale 

 
Model 1 Coefficient 

(Robust SE) 
90% CI  

Above/Below 1.0 
Model 2 Coefficient 

(Robust SE) 
90% CI  

Above/Below 1.0 

Labor 6.07 (1.25) Above 3.03 (0.72) Above 

Supplies 0.61 (0.12) Below 0.84 (0.21) Below 

Equipment –0.41 (0.29) Below 0.48 (0.27) Below 

Indirect costs 0.28 (0.16) Below –0.28 (0.22) Below 

NOTE: All specifications include a constant term (estimates not shown). Model 2 includes APC indicators (i.e., fixed 
effects), but Model 1 does not. 

  

                                                 
49 For example, the May 2020 BLS industry reports (BLS, 2021i) show the average hourly wage for RNs and LPNs 
in physician offices to be $34.45 and $21.90, respectively, compared with $39.27 and $22.75 in general and surgical 
hospitals. In addition, hospitals have a more expensive occupational mix and more comprehensive fringe benefits. 
50 See Federal Register, Vol. 66, No. 212, November 1, 2002, on 42 CFR Parts 405, 410, 411, 414, and 415,  
Section II.A.4.b.(iv) starting on page 55257. 
51 The labor category including medical assistants, LPNs, licensed vocational nurses, and RNs accounts for a 
majority of labor costs. Using the same methods as the 2002 update, but with data from the BLS as of May 2019,  
we estimated a 60-percent increase in labor costs (in current dollars) for that category. We chose to implement a  
50-percent increase across all categories for the purposes of our analysis in Table 7.5. 
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The results in Table 7.6 are not statistically distinguishable from those in Table 7.5. 
Therefore, this adjustment to wages does not substantially explain the large coefficient on 
labor. In both Tables 7.5 and 7.6, controlling for APC indicators moves the coefficient 
estimates closer to 1.0, except in the case of indirect costs. This is consistent with more of  
the differences between RBRVS and OPPS being driven by across-APC differences rather  
than within-APC differences in valuation. 

Supplies and Equipment 

The regression results suggest that supplies and equipment drive larger increases in RBRVS 
costs than in OPPS costs, on average. We explored whether extremely high supply and equipment 
costs might be associated with a low ratio, meaning that the extremes are captured differently in 
the OPPS. 

We highlight APCs in Table 7.7 that, based on a volume-weighted PE RVU average, have 
particularly high supply or equipment costs. We categorized the APCs based on whether their 
average weighted supply or equipment RVUs were in the top quartile across all APCs. This 
method resulted in categorizing APCs with an average supply RVU value of 1.41 or higher, or 
an average equipment RVU value of 0.51 or higher, as having high supply or equipment costs, 
respectively. We then list the APCs in these groups that had outlying ratios (above 1.5 or 
below 0.5). 

In this table, 10 of the 14 APCs previously identified with low OPPS-to-RBRVS ratios have 
high equipment and/or supply costs. Only 5 of the 28 APCs with high OPPS-to-RBRVS ratios 
have high equipment or supply costs. While the sample sizes are small, there is more overlap 
between high supply and equipment costs and a low ratio. This is consistent with the OPPS 
system relatively underweighting those extreme values for supplies and equipment. However, 
there is still some overlap between high supply and equipment costs and a high ratio. Unlike the 
regression analysis, this table does not hold other factors constant, and therefore some other 
components could be driving up OPPS costs without contradicting the conclusion that high 
supply and equipment costs are relatively less weighted in the OPPS system. 

We also examined differences in the costs for separately identifiable supplies under the two 
payment systems. We compared the PE RVUs for direct supply costs with the OPPS RVUs for 
supplies that are separately charged to patients. This comparison understates average OPPS 
supply costs for the procedure to the extent that commonly furnished supplies are included in the 
charge for the procedure. 

Table 7.8 shows that when we substitute the RBRVS intraservice PE RVUs for supplies for 
the OPPS RVUs attributable to separately charged supplies, the OPPS RVUs on average increase 
among the procedures that have low OPPS-to-RBRVS ratios. The average increase is highest for 
procedures with ratios of 0.25 or lower, which have high average RBRVS PE RVUs for supplies 
(2.07). Their average ratio would increase from 0.16 to 0.65 with the substitution, which would 
make the procedures less overvalued relative to other procedures under RBRVS. In contrast, the 
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average ratio for procedures with OPPS-to-RBRVS ratios of 3.0 or higher would decrease from 
6.31 to 4.35 but would remain undervalued relative to other procedures under RBRVS. 

Table 7.7. Ambulatory Payment Classifications with a Minimum of Five Procedures and 5,000 
Nonfacility Service Volume and Volume-Weighted Nonfacility Intraservice OPPS-to-RBRVS Ratios 

of Less Than 0.5 or Greater Than 1.5, with Extreme Values for Supplies and/or Equipment 

APC Description 

Ratio of 
OPPS to 
RBRVS 

Average 
Supplies 
(RVUs) 

Average 
Supplies  

(%) 

Average 
Equip. 
(RVUs) 

Average 
Equip. (%) 

Low ratio, high supplies and/or equipment 

5114 Level 4 Musculoskeletal 
Procedures 

0.32 58.62 38 2.27 1 

5194 Level 4 Endovascular Procedures 0.43 144.33 54 8.93 3 

5302 Level 2 Upper GI Procedures 0.37 7.79 39 0.46 2 

5502 Level 2 Extraocular, Repair, and 
Plastic Eye Procedures 

0.38 6.46 41 0.08 1 

5523 Level 3 Imaging without Contrast 0.45 0.10 2 1.63 39 

5571 Level 1 Imaging with Contrast 0.28 0.29 7 1.60 37 

5572 Level 2 Imaging with Contrast 0.39 0.69 10 2.34 35 

5591 Level 1 Nuclear Medicine and 
Related Services 

0.45 0.18 3 2.26 36 

5592 Level 2 Nuclear Medicine and 
Related Services 

0.45 0.23 3 2.23 33 

5622 Level 2 Radiation Therapy 0.27 0.07 1 3.84 58 

High ratio, high supplies and/or equipment 

5055 Level 5 Skin Procedures 1.55 1.76 29 0.06 1 

5113 Level 3 Musculoskeletal 
Procedures 

1.59 1.97 35 0.13 2 

5164 Level 4 ENT Procedures 1.94 1.47 32 0.16 3 

5375 Level 5 Urology and Related 
Services 

1.83 6.18 43 0.72 5 

5503 Level 3 Extraocular, Repair, and 
Plastic Eye Procedures 

1.67 1.41 31 0.13 3 

We summarize the impact of substituting the PE RVUs for supplies on the OPPS-to-RBRVS 
ratios for selected APCs with OPPS ratios that are less than 0.5 or greater than 3.0 in Table 7.9. 
We selected the APCs for illustrative purposes based on volume, OPPS-to-RBRVS ratio, and/or 
differences in average supply costs. The supply cost substitution is budget neutral and results in a 
large budget neutrality adjustment to account for the inclusion of high-cost supply items. This 
reduces the OPPS RVUs for procedures with low average supply PE RVUs and results in 
reductions in the OPPS-to-RBRVS ratios for these procedures (such as APC 5523). 
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Table 7.8. Impact of Substituting Resource-Based Relative Value Scale Practice Expense 
Supply Relative Value Units for Outpatient Prospective Payment System Supply Costs on 

OPPS-to-RBRVS Ratios 

Ratio of 
OPPS-to-
RBRVS 
Nonfacility 
Intraservice 
PE RVUs  

Procedures 
(N) 

Nonfacility 
Service 
Volume 

Avg. 
RBRVS 

PE RVUs 

Avg. RBRVS 
Intraservice 
PE Supply 

RVUs 
Average OPPS-
to-RBRVS Ratio 

Avg. 
Change in 

OPPS 
RVUs 

Percent 
Change in 

OPPS 
RVUs 

Revised 
OPPS-to-

RBRVS Ratio 
with PE 

Supply Costs 
Substitution 

<=0.25 84 6,302,935 3.72 2.07 0.16 1.86 321 0.65 

>0.25–0.50 191 29,058,871 2.70 1.14 0.39 0.66 62 0.64 

>0.50–0.70 139 28,139,218 2.20 0.78 0.59 0.28 22 0.72 

>0.70–0.85 101 26,083,890 1.44 0.40 0.77 –0.02 –2 0.75 

>0.85–1.15 143 158,713,246 0.90 0.32 1.06 –0.03 –3 1.03 

>1.15–1.5 105 166,703,877 0.59 0.20 1.28 –0.06 –9 1.17 

>1.5–2.0 100 11,758,224 0.82 0.36 1.79 –0.20 –14 1.54 

>2.0–3.0 126 18,720,592 0.47 0.21 2.42 –0.22 –20 1.94 

>3.0 155 45,072,736 0.19 0.09 6.31 –0.38 –31 4.35 

Total 1,144 490,553,589 0.96 0.36 1.00 0.00 0 1.00 

Indirect Costs 

One reason for the weak estimated relationship between indirect costs as measured in 
RBRVS and the OPPS total PE is that indirect costs are defined and allocated very differently 
under the RBRVS and OPPS. The RBRVS methodology defines indirect costs as costs other 
than direct costs for clinical labor, supplies, and equipment exclusive of physician compensation 
and malpractice costs. It allocates indirect costs for each procedure based on any direct costs 
assigned to the procedure and the greater of either clinical labor or the work RVUs.52 The 
allocation is linear, so each procedure for a given specialty mix receives the same percentage  
of its total direct costs and the work RVUs (or clinical labor, if higher) regardless of relative 
costliness. OPPS uses a more sophisticated step-down cost-finding approach to allocate indirect 
costs to patient care cost centers. Different statistics are used to allocate various components of 
overhead cost based on the patient care cost center’s use of particular costs. Those costs are then 
allocated to individual services by applying the cost center’s overall cost-to-charge ratio to the 
hospital’s charges for the service. 
  

                                                 
52 The indirect allocator for each code is a volume-weighted average of the ratios of indirect PE/HR to direct PE/HR 
for each specialty providing the service. All sites of service are included in the volume weighting (i.e., the ratio is 
assumed to be the same for both facility and nonfacility services). 



 

 121

Table 7.9. Impact of Substituting Resource-Based Relative Value Scale Practice Expense 
Supply Relative Value Units for Outpatient Prospective Payment System Supply Costs on 

OPPS-to-RBRVS Ratios for Selected Ambulatory Payment Classifications 

APC Description 
Procedures 

(N) 

Nonfacility 
Service 
Volume 

Average 
RBRVS 

Intraservice  
PE RVUs 

Average 
Supply PE 

RVU 

Average 
OPPS-to-
RBRVS 
Ratio 

Revised 
OPPS-to-

RBRVS Ratio 
with PE 

Supply Costs 
Substitution 

Selected APCs with OPPS-to-RBRVS Ratios < 0.5     

5114 

Level 4 
Musculoskeletal 
Procedures 23 12,578 139.03 132.32 0.32 1.02 

5194 
Level 4 Endovascular 
Procedures 7 40,365 233.11 215.85 0.43 1.01 

5523 
Level 3 Imaging 
without Contrast 46 4,826,431 4.19 0.19 0.45 0.34 

5671 Level 1 Pathology 14 11,438,682 0.92 0.55 0.42 0.85 

5741 
Level 1 Electronic 
Analysis of Devices 19 2,709,168 0.92 0.11 0.37 0.36 

Selected APCs with OPPS-to-RBRVS Ratios > 1.5     

5441 
Level 1 Nerve 
Injections 27 9,218,466 0.51 0.23 3.53 2.66 

5491 
Level 1 Intraocular 
Procedures 9 24,848 1.23 0.60 5.84 3.52 

5694 
Level 4 Drug 
Administration 10 4,860,865 1.19 0.30 1.92 1.49 

5822 
Level 2 Health and 
Behavior Services 12 1,938,236 0.11 0.05 6.74 4.86 

5823 
Level 3 Health and 
Behavior Services 15 14,005,876 0.05 0.03 24.53 16.74 

Discussion 

The OPPS-to-RBRVS ratios for the intraservice portion of procedures provide a systematic 
way to examine differences in how procedures are valued under the two payment systems and to 
measure site-of-service differentials. The ratios reflect differences in how procedures are valued 
relative to other procedures, rather than the payment differentials that are produced by valuation 
differences. As is the case with our OPPS analyses described in Chapter 6, the ratios confirm that 
the valuation differences can be substantial. Our key findings include the following: 

 Of 2,408 procedures considered, 992 (41 percent) are overvalued in the MPFS compared 
with OPPS, as defined by having an OPPS-to-RBRVS PE RVU ratio of 0.85 or lower. 
Conversely, 1,138 procedures (47 percent) are undervalued in the MPFS with a ratio of 
1.15 or greater. The remaining 12 percent have roughly equivalent values in the two 
systems. 

 Fourteen APCs, primarily for imaging, nuclear medicine, and pathology, have a volume-
weighted average OPPS-to-RBRVS ratio of less than 0.5. For these APCs, total payments 
would be $1.6 billion lower if their HCPCS-level PE RVUs were based on OPPS costs. 
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 Twenty-eight APCs have a volume-weighted average OPPS-to-RBRVS PE RVU ratio 
greater than 1.5. Total payments would be $1.6 billion higher if the HCPCS-level PE 
RVUs for the 28 APCs were based on OPPS costs. Two behavioral health APCs account 
for 43 percent of the service volume. 

 Equipment and supplies drive up RBRVS values in some cases. Ten of 14 APCs 
identified with low ratios have high equipment and/or supply costs under the RBRVS. 
Only 6 of the 28 APCs with high ratios have high equipment or supply costs. 

Conditional on other inputs, labor costs represent the largest departure between the two 
systems. A regression analysis predicting total OPPS RVUs with elements of RBRVS PE RVUs 
allowed us to compare coefficients with a baseline of 1 across the board. We found that labor 
RVUs deviated farthest from the baseline and drove larger increases in OPPS RVUs than they 
did in the RBRVS. This relationship was robust to updating wages by 50 percent and generating 
direct and indirect costs. 

Misvalued Procedures 

The ratios can be used to identify potentially misvalued procedures, but further review 
would be required to assess which system may be misvaluing the individual procedures. OPPS 
misvaluations may result from hospitals failing to sufficiently reflect in their charge structures 
the material differences in the costs of providing different procedures. RBRVS misvaluations 
may stem from the indirect cost allocation process as well as from inaccurate micro-costing of 
direct costs (including labor costs that have not been updated in nearly two decades). 

The OPPS-to-RBRVS ratio analyses confirm CMS’s earlier findings that, relative to other 
services, RBRVS undervalues face-to-face office-based services with very low direct costs and 
that are furnished mostly by behavioral health specialists. CMS found that when direct PE inputs 
for a service are very low, the allocation of indirect PE RVUs is almost exclusively based on 
work RVUs, which results in insufficient allocation of indirect costs to the non-facility-setting 
services relative to facility-setting services. 

CMS addressed this issue by establishing minimum nonfacility indirect PE RVUs for these 
services, targeting face-to-face services in office settings with a ratio of indirect PE RVUs to 
work RVUs of less than 0.4 (fewer than 50 codes were identified). Using the most commonly 
furnished office-based face-to-face service (CPT 99213) as a marker, CMS increased the 
allocation of indirect PE RVUs to the affected codes to at least one-quarter of the difference 
between the ratio for the code and the ratio for CPT 99213. In establishing the policy, effective 
in CY 2018 with a four-year transition, CMS noted, “[W]e believe this approach reflects a 
reasonable minimum allocation of indirect PE RVUs, but we do not currently have empirical 
data that would be useful in establishing a more precise number” (CMS, 2017). 

Our analyses suggest that the indirect allocation remedy implemented in 2018 does not 
sufficiently address the undervaluation of services with very low direct costs relative to other 
services. At a minimum, the analyses support further increasing the allocation of indirect PE 
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RVUs to the affected codes to the ratio for CPT 99213. However, we are concerned that there 
may be other issues with the allocation of indirect costs. In particular, our analyses suggest there 
may be insufficient allocation of indirect costs to nonfacility services with very low direct costs 
as well as an overallocation of indirect costs to services with very high direct costs. We examine 
potential refinements to the indirect cost algorithm in Chapter 8. 

Site-of-Service Differentials 

Even if procedures with very high or low OPPS-to-RBRVS ratios are properly valued under 
their respective payment systems, substantial differentials are counter to the efficient delivery of 
medically appropriate services in the least costly setting. The results of our analyses could be 
used to expand current policies addressing site-of-service differentials to other services. 
Examples include the following: 

 The MPFS imaging caps could be expanded to other base APCs with procedures with 
low OPPS-to-RBRVS ratios that are commonly performed in both settings. 

 MPFS payments for non-office-based surgical procedures could be limited to the amount 
paid to ASCs plus PE for any global services covered by the payment rate. 

 OPPS payments for elective procedures that typically could be performed in either a 
facility setting or a nonfacility setting could be limited to the amount payable under the 
MPFS with or without a standard markup that would account for higher hospital 
infrastructure costs. 

Inherent in these policies are assumptions regarding which payment system provides a more 
accurate reflection of resource use for the affected procedures and the extent to which overall 
differences in infrastructure costs should be considered when determining payment rates that are 
consistent with the efficient delivery of needed health services. Operationalizing the policies 
requires contractors to use parallel bill processing systems to compare payments under the two 
systems before paying for the service. 

The OPPS-to-RBRVS ratios provide an alternative way to address site-of-service differentials. 
The rate-setting process could generate both the OPPS-based RVUs and RBRVS PE RVUs for 
the intraservice portion of the procedure. If there were a substantial difference between the two 
valuations, a blended RVU could be generated for the procedure in determining the payment rate 
(or floors and ceilings could be placed on the PE RVUs). Parallel payment determinations would 
be unnecessary because the policy would be applied during rate-setting rather than bill processing. 
Unlike the current policies, the alternative would reduce (but not eliminate) site-of-service 
differentials and would not require assumptions regarding which RVUs are a more accurate 
reflection of resource use. Overall infrastructure cost differences would automatically be reflected 
in the different conversion factors. An issue with this approach is the different units of payment 
under the two systems—that is, should the OPPS RVUs used in the comparison be at the HCPCS 
level (as we have done in our analyses) or at the APC level (which is more closely aligned with 
payment for the procedure in the hospital outpatient and ASC settings)? 
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The findings from the OPPS-to-RBRVS ratio analyses are not as readily applied to the 
OPPS rates. Focusing on the costs of a single procedure may not materially affect the OPPS 
payment because the rates are made at the APC level with more extensive bundling of 
secondary procedures. However, the APC-level analyses could point to more systematic 
shortcomings in hospital charging practices that affect the reliability of the rate-setting process. 

Recommendations 

Our analyses indicate that face-to-face services in office settings with low direct costs remain 
undervalued relative to other services. We recommend that CMS consider further increasing the 
indirect cost allocation for these services. Even though our regression results were not significantly 
changed by updating wages, we recommend that CMS consider updating wages, as has been 
included in the CY 2022 MPFS Proposed Rule. Since the change from 2002 to current values 
would be large and might have significant impacts, it could be phased in over multiple years. After 
that, a system for keeping wages updated, based on BLS information with necessary adjustments, 
would provide predictability and consistency in estimating costs. 
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8. Potential Refinements in the Indirect Allocation 

Indirect costs include expenses such as administration, billing, space, and other overhead. 
The current PE methodology allocates indirect PE to procedures using direct PE, work RVUs, 
and specialty-specific indirect and total PE/HR data. The indirect costs associated with direct 
costs and work vary by service, while a complex allocation algorithm accounts for differences  
in indirect costs incurred by specialties furnishing services. 

One issue with the current indirect allocation is that the methodology assumes that work 
performed in the facility setting has the same indirect costs as work performed in the nonfacility 
setting. Although some indirect costs are associated with services furnished in both nonfacility 
and facility settings, other indirect costs are incurred only for services furnished in nonfacility 
settings (e.g., space costs associated with patient care). Furthermore, indirect costs incurred in 
both settings (e.g., scheduling and billing) are less likely to vary by specialty. 

In addition, for procedures with very low direct costs, such as behavioral health services, 
there are minimal differences between the resulting indirect PE allocated for facility and 
nonfacility services. The analyses of potentially misvalued procedures relative to OPPS cost 
data described in Chapter 7 suggest that the linear allocation of indirect PE associated with 
direct PE may undervalue procedures with low direct costs and overvalue procedures with  
high direct costs. 

The indirect allocation methodology could be refined in various ways. There is no gold 
standard for determining how indirect costs should be allocated. Prior studies have identified 
limitations in the current methodology and examined alternative bases that could be used to 
allocate indirect costs (Burgette, Liu, et al., 2018; MedPAC, 2007; Zuckerman et al., 2015;).  
In this chapter, we examine three options for refining the indirect allocation: 

1. changing PE/HR to PE per work RVU 
2. establishing a single specialty for the indirect allocation of PE for services performed in 

the facility setting 
3. modifying the linear allocation of indirect costs to direct costs. 

The volume of services by specialty as recorded in Medicare claims is a key input in PE 
(and MP) rate-setting. However, the PE/HR measures are fundamentally an all-payer concept. 
Using all-payer claims from Colorado, we perform an initial investigation of the feasibility  
of incorporating all-payer service volumes into PE rate-setting. Such a change would align  
the populations being reflected in two parts of the rate-setting process—the PE/HR measures 
and the service volumes—which would constitute a substantial change in the indirect PE 
allocation process. 
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Changing Practice Expense per Hour to Practice Expense per Work 
Relative Value Unit 

PE RVUs in the MPFS are designed to reflect interservice variation in direct and indirect 
costs. One data element used to calculate PE RVUs is practice expenses by specialty, currently 
based on data expressed as expenses incurred per physician hour worked (PE/HR). The service-
level measure of physician minutes is used to integrate these time-based expense measures into 
the algorithm in a couple of different ways, as described in more detail below. Some stakeholders 
have raised concern about the appropriateness of time-based expense measures in general and of 
the accuracy of the physician time measure, which plays an important role in how these expense 
data are used. This part of the project was designed to examine the effect of using work-based 
specialty expenses rather than time-based expenses on PE RVUs. 

Use of Specialty-Level Practice Expense Data in Calculating Practice Expense Relative 
Value Units 

Since PE RVUs are designed to reflect variation in direct and indirect costs, the pool of PE 
RVUs to be allocated across MPFS services is divided into separate pools of direct cost and 
indirect cost. The direct cost pool is allocated across services based on service-level direct costs 
as captured through the Direct Practice Expense Inputs database. The indirect pool is allocated 
based on direct costs plus the higher of physician work or labor costs, adjusted for specialty-level 
differences in indirect practice expenses. 

The direct and indirect cost per hour data by specialty are used in three distinct parts of the 
PE algorithm: 

1. to divide the PE pool, which is created in proportion to the work pool, into direct and 
indirect pools 

2. to rescale “direct RVU” by service-specific ratio of indirect to direct costs when creating 
the service-level indirect cost allocator 

3. to adjust indirect values by the service-specific indirect practice cost index (IPCI) based 
on volume-weighted specialty IPCI. 

The use of the PE/HR data raises two specific data burdens to the PE process: the PE/HR 
data themselves and the service-level time data that are necessary to use the PE/HR data at the 
service level. Other efforts in this project have examined a number of issues related to the PE/HR 
data to identify improvements to the PE RVU allocation method. 

Examining the Effect of a Work-Based Expense Measure 

There is not an empirical measure of expenses per physician work unit available. As a result, 
we changed the available time-based specialty expense data to be work-based by adjusting each 
specialty’s time-based expense measure by the ratio of its total physician minutes to its total 
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work. We then recalculated PE RVUs with this measure and used physician work rather than 
time as weights in the algorithm, as appropriate. 

As expected, these changes result in moving PE RVUs to services (and specialties) with 
relatively more work than time or direct costs. Some of the change is simply due to the use of 
work rather than time, which we isolated by also estimating PE RVUs changing only the use  
of work as weights and leaving the specialty data unchanged. For example, among billing 
specialties that account for at least 1 percent of total PE RVUs, when only the use of work 
instead of time as weights is introduced, the largest increase relative to the baseline PE RVUs 
was for Emergency Medicine, which has relatively high work values relative to time, while 
Pathology and Independent Labs realized large relative declines. Layering in the rebased expense 
measures by specialty led to extraordinary changes in the IPCI. For example, the IPCI for 
Allergy/Immunology changed from about 1 in the baseline to nearly 8. (For context, no specialty 
has an IPCI greater than 2 in the baseline.) As a result, the level of redistribution of RVUs across 
services and specialties was quite high. 

We do not think this specific analysis provides much insight into what might occur if the 
estimates were based on data that measured expenses per work instead of per time at the 
individual practitioner level. It seems likely that the distribution of expenses per work would 
produce specialty-level results different from those we can derive from the available data. For 
example, our rebasing of the current expense per time measure to be work-based for each 
specialty retained the split of directs and indirects within the specialty, because they were all 
changed proportionally. If practitioner-level expenses per work are distributed differently than 
expenses per time, then the specialty-level value may result in a different split between directs 
and indirects. As a result, the overall split of the PE RVU pool into direct and indirect pools 
might be different and the specialty-level ratio of indirects to directs, as well as the IPCI, might 
be different. If pilot surveys indicate that PE/wRVU can be measured more accurately than 
PE/HR, we recommend initially collecting both denominators to understand how such a 
transition would impact specialty-level payments in new data collection. 

Establishing a Single Specialty for the Indirect Allocation of Practice 
Expense for Services Provided in the Facility Setting 

Background 

The current PE indirect cost allocation methodology is complex. It generates service-level 
PE RVUs based on a weighted average of the specialty-specific measures for the specialties 
that furnish the service. Arguably, these specialty-specific measures may be more reflective of 
differences in market conditions and profitability at the time the surveys were conducted than 
in the indirect costs associated with providing individual services. 
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The method does not take into account how practice expenses might be affected by the 
myriad of financial arrangements that apply to physician services furnished in facility settings. 
The indirect PE cost indices act at the HCPCS level rather than at the HCPCS/place of service 
level. The same indirect PE/HR applies to all services provided by physicians in the same 
specialty regardless of whether they practice primarily in the community or facility setting. For 
example, when a hospital-employed hospitalist treats an inpatient, the same payment is made as 
when a community-based physician treats an inpatient even though the hospitalist does not 
incur costs for maintaining an office for patient care services. In the absence of survey data for 
hospitalists, CMS assigns the specialty indirect PE/HR for specialists in emergency medicine. 
The result, assuming physicians who specialize in inpatient care increasingly self-designate 
their specialty as hospitalist, could have unintended consequences. Namely, it will lower the 
average payment for inpatient hospital E&M services but continue to overpay hospitalists at the 
expense of other physicians who maintain an office for nonfacility services while furnishing 
facility services. 

Eliminating the specialty-specific measures would reduce the complexity of the indirect cost 
allocation process and create the opportunity to use nonsurvey data sources to establish PE 
RVUs. RAND’s previous study found that eliminating specialty-specific measures altogether 
from the indirect cost allocation methodology would have quite large effects. Across specialties, 
the largest gains were for clinical psychologists and clinical social workers (the analysis predated 
the cognitive floor) and for specialties in anesthesia, cardiac and thoracic surgery, critical care, 
and emergency medicine. At first glance, the redistributions suggested that one of the drivers for 
PE/HR may be the percentage of services furnished in facility settings and that an indirect cost 
allocation methodology that generates separate cost measures for facility and nonfacility settings 
could potentially improve payment accuracy. Accordingly, the report discussed potential ways to 
take into account lower practice expenses performed by hospital-based physicians. 

One approach is to establish different indirect cost allocations for services furnished in facility 
and nonfacility settings. The demarcation between facility-setting and non-facility-setting services 
is clear-cut and avoids any of the border issues raised by targeting certain physicians who mostly 
provide services in facilities or services that are mostly provided in facilities. The revised indirect 
allocation method could be implemented by specialty or groups of specialties, or it could be 
implemented based on a single PE/HR for all services provided in facility settings. Adopting the 
latter approach would address the shortcomings of using specialty-specific measures and allocate 
costs at the HCPCS/place of service level. The rationale for using a single-specialty PE/HR is that 
indirect costs that are expected to vary by specialty, such as space costs for direct patient care, are 
not part of expenses for services furnished in facility settings. Additionally, the current allocation 
method may allocate excessive indirects to procedures with relatively high work values performed 
in the facility setting at the expense of indirects allocated to direct costs. 
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Method 

To explore the single-specialty approach for facility services, we created a single specialty for 
the indirect allocation of PE for services provided in the facility setting. For each facility-setting 
procedure that incurs direct costs or has a global surgical period, we split the procedure into a 
facility component and a nonfacility component. We assign the direct costs to the nonfacility 
component. We use the physician time file (CMS, 2018a) to split procedure work and time for 
global services across the facility and nonfacility components according to the percentage of time 
that occurs in the facility versus in nonfacility visits. 

We use the indirect PE/HR for emergency medicine in our simulation as a proxy measure 
for indirect PE/HR associated with facility services. Except for services furnished by specialties 
with indirect PE/HR lower than that for emergency medicine, all other facility-setting services 
(including the facility component of the split records) are assigned the indirect PE/HR for 
emergency medicine. To maintain the total PE/HR for each specialty, we then recompute each 
specialty’s indirect PE/HR for nonfacility services so that the time-weighted average (across 
facility and nonfacility settings) equals the current PE/HR values. No change was made to the 
PE/HR for the specialties with indirect PE/HR lower than that for emergency medicine, which 
include psychiatry, anesthesiology, and clinical social worker. We then simulate the effects of 
the single specialty for facility services on allowed charges. 

Results 

Table 8.1 shows the results of our recalculation of the indirect PE/HR on selected specialties. 
There is no change in the indirect PE/HR for excepted specialties such as anesthesiologists. As 
expected, the increases in the indirect PE/HR in nonfacility settings are modest for specialties 
that perform most services in nonfacility settings relative to those that perform most services in 
facility settings. Diagnostic radiologists, who spend 83 percent of the time in facility settings, 
have nearly a 300-percent increase in the indirect PE/HR for nonfacility services to offset a 
reduction from $95.60 to $38.36 in the indirect PE for facility services; this maintains the 
original $95.60 overall indirect PE/HR for services provided in both settings. 
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Table 8.1. Changes in Indirect Practice Expense per Hour for Selected High-Volume Specialties 

Specialty 
Direct 
PE/HR 

Indirect 
PE/HR 

Total 
PE/HR 

Total Time 
(Millions of 

Minutes) 

Percentage of 
Time Spent in 

Facility 
Setting 

Revised 
Indirect 
PE/HR 

Nonfacility 
Setting 

Revised 
Total PE/HR 
Nonfacility 

Setting 

Anesthesiology 6.47 29.36 35.84 1,597 93.7 29.36 35.84 

Emergency medicine 2.40 38.36 40.76 1,117 94.3 38.36 40.76 

Pulmonary disease 19.07 55.26 74.33 672 70.7 95.96 115.03 

General surgery 17.56 82.73 100.3 690 82.0 285.24 302.80 

Internal medicine 26.60 84.02 110.62 4,265 57.5 145.73 172.33 

Family practice 29.04 90.15 119.19 2,257 29.2 111.49 140.53 

Diagnostic radiology 39.24 95.60 134.84 1,578 83.1 376.79 416.03 

Cardiology 47.52 88.04 135.56 1,979 55.9 151.12 198.64 

Orthopedic surgery 31.54 131.40 162.94 1,109 61.1 277.4 308.94 

Ophthalmology 72.61 170.07 242.68 1,457 28.0 221.26 293.87 

Dermatology 80.26 184.62 264.88 900 5.6 193.33 273.59 

NOTE: All specialties in the table were assigned the indirect PE/HR for emergency medicine ($38.36) as their indirect 
PE/HR for the facility setting with the exception of anesthesiology, which has a lower indirect PE/HR value ($29.36). 
We calculate a revised indirect PE/HR for nonfacility settings so that the total indirect PE/HR for all services is 
unchanged. The calculation formula is PE/HR_spec-nonfacility = [(PE/HR_spec-current x HR_spec-total) – (PE/HR_spec-facility x 
HRspec-facility)]  HR_spec-nonfacility. 

In Table 8.2, we summarize our single facility specialty simulation results by setting. The 
non-facility-setting impact includes the portion of facility services provided in nonfacility 
settings. 

Table 8.2. Impact of Establishing a Single Facility Specialty for Indirect Allocation of Services 
Furnished in Facility Versus Nonfacility Settings 

 Total Allowed 
Charges (Base) 

Impact on Total 
Allowed Charges  

(% Difference) 

PE-Allowed 
Charges 
(Base) 

Impact on PE-
Allowed Charges  

(% Difference) 

All $92,650 0.0 $41,321 0.0 

Facility $38,050 –4.9 $10,588 –17.4 

Nonfacility $54,600 3.4 $30,733 6.0 

NOTE: For the facility services that are split into facility and nonfacility components, we assume that each component 
is billed separately, analogous to how TCs and 26 modifiers are billed. Thus, the volumes for both the facility and 
nonfacility components enter the calculation of the direct and indirect percentages in steps 6 and 7 of the CMS PE 
RVU algorithm, which alters the indirect cost and direct cost percentages used to scale direct PE costs in the  
service-level indirect allocator. 

Table 8.3 summarizes the impact on specialties when a single facility specialty is used in the 
indirect allocation. The results reflect different aspects of the indirect allocation process that 
affect the specialty impacts. For any given procedure, indirect costs are allocated based on the 
volume-weighted average indirect PE/HR for the specialties providing the services. A specialty 
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that has no change in its indirect PE/HR is affected by the change in the average indirect PE/HR 
for the procedure. For example, PE payments for emergency medicine specialists would decrease 
by 2.2 percent, and those for clinical social workers would increase by 5.7 percent even though 
their specialty-level indirect PE/HR was unchanged. For surgical specialties, the reduction in the 
average indirect PE/HR for surgeries performed in the facility setting may be more than offset  
by the increase in the average indirect PE/HR for the services that they perform in nonfacility 
settings (including postoperative visits). For example, payments to orthopedic and cardiac 
surgeons would increase 3.1 and 18.6 percent, respectively. Across all specialties, the average 
impact on specialties that spend less than 50 percent of their time in facility settings is  
+2.3 percent compared with –2.7 percent for specialties that spend more than 50 percent of  
their time in facility settings (data not shown). 

Table 8.3. Impact of Establishing a Single Facility Specialty for Indirect Allocation on Specialties 

Specialty 
Total Allowed 

Charges (Base) 

Impact on Total 
Allowed Charges 

(% Difference) 
PE-Allowed 

Charges (Base) 

Impact on PE-
Allowed Charges 

(% Difference) 
Allergy/immunology $239 7.1 $166 10.2 
Anesthesiology $1,983 –1.0 $474 –4.3 
Audiologist $69 –0.1 $34 –0.2 
Cardiac surgery $291 5.5 $87 18.6 

Cardiology $6,534 –2.1 $3,043 –4.5 

Chiropractor $748 –1.9 $278 –5.2 

Clinical psychologist $840 1.3 $198 5.6 

Clinical social worker $792 1.3 $178 5.7 

Colon and rectal surgery $168 7.8 $69 19.0 

Critical care $340 –5.5 $98 –19.1 

Dermatology $3,610 –0.5 $2,241 –0.8 

Diagnostic testing facility $632 –0.9 $558 –1.0 

Emergency medicine $3,120 –2.2 $622 –10.9 

Endocrinology $483 1.9 $222 4.1 

Family practice $6,227 2.8 $2,821 6.3 

Gastroenterology $1,738 –0.3 $677 –0.7 

General practice $431 2.7 $201 5.8 

General surgery $2,075 2.2 $789 5.7 

Geriatrics $194 –0.7 $72 –2.0 

Hand surgery $215 0.3 $110 0.5 

Hematology/oncology $1,686 6.7 $884 12.8 

Independent laboratory $626 –4.9 $438 –7.0 

Infectious disease $646 –5.7 $207 –17.6 

Internal medicine $10,768 –1.7 $4,232 –4.3 

Interventional pain mgmt $884 –1.6 $469 –3.0 

Interventional radiology $374 2.7 $224 4.5 

Multispecialty clinic/other phys $148 –3.0 $56 –8.1 

Nephrology $2,191 –1.8 $831 –4.9 
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Specialty 
Total Allowed 

Charges (Base) 

Impact on Total 
Allowed Charges 

(% Difference) 
PE-Allowed 

Charges (Base) 

Impact on PE-
Allowed Charges 

(% Difference) 
Neurology $1,520 –2.0 $683 –4.5 

Neurosurgery $803 3.4 $285 9.7 

Nuclear medicine $49 –5.0 $22 –11.1 

Nurse anes/Anes asst $1,246 –0.8 $197 –5.1 

Nurse practitioner $4,055 0.9 $1,629 2.2 

Obstetrics/gynecology $648 2.2 $320 4.5 

Ophthalmology $5,381 0.9 $2,954 1.7 

Optometry $1,288 7.2 $738 12.6 

Oral/maxillofacial surgery $70 –0.1 $44 –0.1 

Orthopedic surgery $3,774 1.4 $1,727 3.1 

Otolaryngology $1,209 1.6 $680 2.9 

Pathology $1,145 –6.5 $517 –14.4 

Pediatrics $61 0.5 $25 1.2 

Physical medicine $1,110 –2.2 $476 –5.2 

Physical/occupational therapy $3,894 –1.0 $1,846 –2.2 

Physician assistant $2,454 1.6 $1,057 3.8 

Plastic surgery $376 –1.3 $177 –2.8 

Podiatry $2,082 2.0 $1,172 3.6 

Portable X-ray supplier $102 –5.8 $85 –7.0 

Psychiatry $1,208 –1.6 $412 –4.7 

Pulmonary disease $1,708 –3.2 $644 –8.4 

Radiation oncology/therapy centers $1,723 5.1 $1,194 7.4 

Radiology $4,871 –3.6 $2,159 –8.1 

Rheumatology $537 8.0 $289 14.9 

Thoracic surgery $355 5.7 $107 18.8 

Urology $1,808 1.3 $925 2.5 

Vascular surgery $1,086 4.0 $659 6.6 

Other $33 –1.6 $16 –3.4 

All $92,650 0.0 $41,321 0.0 

SOURCE: Authors’ analysis using the MPFS data. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses. It does not include the OPPS caps on imaging services. 

Modifying the Linear Allocation of Indirect Costs to Direct Costs 

The RBRVS methodology allocates indirect costs for each procedure based on any direct 
costs assigned to the procedure and the greater of either clinical labor or the work RVUs.53 The 
allocation is linear, so each procedure for a given specialty mix receives the same percentage of 
its total direct costs and the work RVUs (or clinical labor, if higher) regardless of relative 

                                                 
53 The indirect allocator for each code is a volume-weighted average of the ratios of indirect PE/HR to direct PE/HR 
for each specialty providing the service. All sites of service are included in the volume-weighting (i.e., the ratio is 
assumed to be the same for both facility and nonfacility services). 
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costliness or the composition of the direct costs. There is no gold standard for allocating indirect 
costs, and alternative bases could be used. For example, in Chapter 7 we found that RBRVS 
tends to undervalue procedures with low direct costs and overvalue procedures with high 
equipment and supply costs relative to their valuation under OPPS. The analyses suggest that  
the linear allocation formula may underallocate indirect costs to low-cost procedures and 
overallocate them to high-cost procedures. The relationship between indirect costs and direct 
costs may not be linear. In particular, indirect costs are not likely to be affected by supply costs. 
Additionally, the relative overvaluation of imaging and other TC services found in Chapter 7 
may also be attributable to “double counting” of labor in the allocation policy. Current policy 
allocates indirect costs based on work to the professional component and indirect costs based on 
labor plus the sum of labor, supplies, and equipment to the TC. The indirect PEs for the total 
procedure are set at the sum of the indirect PEs for the professional and technical components. 

An alternative to modifying the indirect allocation formula is to modify the final indirect 
PE allocation for nonfacility services based on a floor and ceiling on the indirect costs. A 
precedent for this approach is the 2018 CMS policy that partially addressed this issue for 
office-based face-to-face procedures with low direct costs by establishing a floor on nonfacility 
PE. The floor applies to qualifying services with a ratio of nonfacility PE to work of 0.40 or 
lower and increases PE to one-quarter of the difference between the service’s PE and the  
PE for 99213, the most common office visit. In this section, we examine the distribution of 
indirect costs under the current methodology and explore potential approaches to compressing 
the final indirect cost values. 

Methods 

Our starting point was the CY 2019 MPFS baseline for nonfacility services that we use for 
other analyses in this report. It includes fully transitioned market-based supply and equipment 
prices and the adjustment to indirect PE for office-based services with very low direct PE 
expenses. We included only nonfacility procedures with direct cost RVUs of 0.05 or higher. We 
excluded procedures with only indirect costs, such as the professional component of procedures 
that have technical and professional components. We included TC-only services (TC modifier) as 
well as the complete service (no modifier). We used pay-adjusted volume as our volume measure. 
We dropped low-volume procedures (fewer than 2,500 nonfacility pay-adjusted services) and 
those that are performed in a nonfacility setting less than 2 percent of the time. Our final analysis 
file included 1,284 distinct nonfacility HCPCS accounting for 694 million nonfacility services. 
We used both the final values produced by the baseline for these procedures and derived separate 
measures for direct and indirect RVUs in total and for each component of direct costs and work. 

In the single specialty for facility analyses described in the section above, we examined an 
alternative for allocating indirect costs associated with work. In this section, we examine 
alternative policies that might be used to compress the range of indirect PE RVUs allocated 
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based on direct costs. There is no empirical evidence to inform how this should be done, so we 
explored different ways for doing so. We examined the following scenarios: 

 Scenario A: Bring indirect PE RVUs attributable to direct costs closer to the average PE 
RVUs by blending the direct-cost-related indirect PE RVUs for each procedure with the 
average across all procedures. This scenario assumes that there is less variation in indirect 
costs across procedures than is produced by the linear allocation formula. We used a  
50-50 blend. 

 Scenario B: Establish a floor and ceiling on the indirect PE values attributable to direct 
costs. This scenario targets the extreme values for indirect PE without regard to the 
components of direct costs and the indirect allocator. It is motivated by the concern that 
the current formula may underallocate indirect costs to procedures with low direct costs 
and overallocate them to procedures with high direct costs. We chose to use the tenth 
percentile of direct-cost-related indirect PE RVUs as the floor and the ninetieth percentile 
as the ceiling. 

 Scenario C: Establish a floor and ceiling on the ratio of direct-cost-related indirect PE 
values to direct RVUs. This scenario targets the extreme values for the indirect allocator 
without regard to the direct cost values or composition. We chose to use the tenth and 
ninetieth percentiles of the ratios to set the floor and ceiling, respectively. 

 Scenario D: Eliminate indirect PE RVUs for supply costs. This scenario addresses the 
concern that indirect costs are unlikely to vary for supply costs. 

 Scenario E: Modify the allocation formula to address the concern with “double counting” 
of labor in the allocation policy by allocating indirect costs to all procedures based  
on the sum of work (rather than the higher of work or labor costs) and direct costs. The 
modification primarily affects the TC of procedures that have no work value. As 
designed, the scenario also affects other labor-intensive procedures where the work  
is less than labor costs. 

We implemented the scenarios using the indirect PE RVUs that result after the post-
processing in the CMS PE rate-setting algorithm. We adjusted the resulting indirect PEs so that 
the aggregate indirect PEs attributable to direct costs after the scenario was implemented equal 
the aggregate indirect PEs in the baseline. As previously noted, there are no empirical data to 
inform our choice of scenarios and the thresholds that we used. For example, a different blend 
could be used in scenario A, and a blend could be used in scenario B instead of the floor and 
ceiling (e.g., a procedure below the tenth percentile could be assigned a blend of its own value 
and the value at the tenth percentile). Also, instead of adjusting the post-processing PE RVUs, 
the policy could instead be implemented by adjusting the affected direct costs during the rate-
setting algorithm, which should produce similar but not the same results. 

To report results, we grouped procedures according to the portion of their indirect PE  
RVUs that are attributable to direct costs (i.e., indirect PE RVUs exclusive of indirect PE RVUs 
attributable to work in the indirect cost allocation process). We chose to use the indirect PE 
RVUs attributable to direct costs to group procedures because we focus on the allocation of 
indirect costs to direct costs in our analyses. To form the groupings, we rounded the indirect 
RVUs to the nearest integer. The Indirect Cost Group 0 includes procedures with indirect PE 
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RVUs for direct costs greater than 0.05 and less than 0.5. The Indirect Cost Group 10 includes 
procedures with RVU values equal to or greater than 9.5. 

Results 

Table 8.4 shows the distribution of PE RVUs for the nonfacility procedures in our analysis file. 
Thirty-eight percent of procedures (N = 484) are assigned to Indirect Cost Group 0 (indirect PE 
RVUs attributable to direct costs greater than 0.05 and less than 0.5). Procedures in Indirect Cost 
Groups 0 and 1 account for 97 percent of nonfacility volume and are performed in nonfacility 
settings more than 90 percent of the time. At the other extreme, 44 procedures are assigned to Cost 
Group 10 (9.5 or more indirect PE RVUs attributable to direct costs). Indirect PE attributable to 
direct costs in Group 10 ranges from 9.83 to 135.42 RVUs (data not shown). Group 10 procedures 
account for 0.1 percent of nonfacility volume. One implication of the distribution is that small 
changes affecting low-cost procedures would require large offsets across other procedures to 
maintain budget neutrality. 

Table 8.4. Distribution of Nonfacility Procedures and Average Direct and Indirect Practice Expense 
Relative Value Units by Indirect Practice Expense Values Attributable to Direct Costs 

Indirect 
Cost 
Group 

No. of 
Procedures 

Nonfacility 
Volume (000s) 

Percentage  
of Total 

Procedure 
Volume 

Wgtd. Avg. 
Work RVU 

Wgtd. 
Avg. PE 

RVU 

Wgtd. Avg. 
Direct PE 

RVU 

Wgtd. Avg. 
Indirect  

RVU 

0 484 559,684 91 0.77 0.77 0.21 0.56 

1 391 109,946 90 1.25 1.96 0.62 1.31 

2 176 13,663 85 1.44 4.37 1.91 2.46 

3 96 4,806 60 2.04 6.83 2.94 3.89 

4 47 2,485 50 1.34 9.61 5.09 4.52 

5 24 1,994 84 3.57 12.49 5.79 6.70 

6 6 121 84 2.81 10.04 2.35 7.69 

7 4 329 79 2.62 14.14 6.38 7.76 

8 8 150 62 2.28 14.54 5.81 8.73 

9 4 96 44 5.33 20.80 10.17 10.63 

10 44 675 47 5.38 58.28 30.38 27.90 

All groups 1,284 693,949 90 0.88 1.21 0.40 0.80 

SOURCE: Authors’ analysis using a CY 2019 MPFS baseline including fully transitioned market-based supply and 
equipment prices and adjustment to indirect PE for office-based services with very low direct PE expenses. It does 
not include the OPPS caps on imaging services. 
NOTE: Procedures are assigned to indirect cost groups based on indirect PE RVUs attributable to direct costs 
(indirect PE RVUs exclusive of indirect PE RVUs attributable to work). 

Figure 8.1 shows the volume-weighted average indirect PE values apportioned to each 
component used in the indirect cost allocation formula. On average, 0.36 indirect PE RVUs are 
allocated based on work, nearly twice the RVUs allocated based on clinical labor. Procedures in 
Groups 8–10 have higher PE RVUs for supplies, while those in Groups 4, 5, and 7 have higher 
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RVUs for equipment. Average indirect PE RVUs for work (represented by the first component 
of the bars) are highest in Groups 5, 9, and 10. The average for Group 5 is 1.9 PE RVUs 
compared with 0.3 for Group 0. 

Figure 8.1. Indirect Practice Expense Relative Value Units Attributable to Each Component in the 
Indirect Cost Allocation Formula 

 
SOURCE: Authors’ analysis using a CY 2019 MPFS baseline including fully transitioned market-based supply and 
equipment prices and adjustment to indirect PE for office-based services with very low direct PE expenses. It does 
not include the OPPS caps on imaging services. 
NOTE: Procedures are assigned to indirect cost groups based on indirect PE RVUs attributable to direct costs 
(indirect PE RVUs exclusive of indirect PE RVUs attributable to work). 

Table 8.5 reports the impacts of the scenarios on total indirect PE RVUs (including indirect 
PE RVUs attributable to work). In each scenario, aggregate indirect PE RVUs were held 
constant. The scenarios were constructed as follows: 

 Scenario A uses a 50-50 blend of a procedure’s indirect PE RVUs attributable to direct 
costs and the weighted average PE RVUs across all procedures (0.44). We chose to use 
the weighted average because of the skewed distribution of the RVUs. For comparison, 
the unweighted average is 2.37 RVUs. Increases in indirect PE are concentrated in the 
Group 0 procedures. The percent reduction in Group 5 is lower than in Group 4 because 
Group 5 procedures have higher indirect PE RVUs attributable to work (which are 
unaffected by the blend). 
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 Scenario B establishes a floor and ceiling on direct-cost-related indirect PE values at the 
tenth (0.11 RVUs) and ninetieth (3.55) percentiles of indirect PE RVUs attributable to 
direct costs. The ceiling on the high RVU values more than offsets the floor on the low 
values. The positive impact on procedures with direct-cost-related RVUs that were not 
directly affected by the floor and ceiling reflect a 1.053 budget neutrality adjustment after 
the floor and ceiling were applied. The impact shown in Table 8.5 reflects the percentage 
change in total indirects (including work). 

 Scenario C establishes a floor and ceiling on the ratio of indirect PE RVUs to direct 
RVUs at the tenth (0.79) and ninetieth (1.77) percentiles. The ratios are affected by the 
specialty-adjusted indirect allocation factors used in the rate-setting algorithm. The 
impacts are mixed across procedures assigned to each group and would not compress 
indirect PE values. On average, total indirect PE values for Groups 0–2 would decrease 1 
percent, while the values for Group 10 would increase by 4 percent. 

 Scenario D eliminates indirect PE RVUs for supply costs and redistributes the PEs to the 
other direct cost components (clinical labor and equipment). It reduces the average direct-
cost-related PE RVUs of groups with relatively high indirect PEs for supplies and 
compresses the indirect PE RVU values. 

 Scenario E modifies the allocation formula to allocate indirect costs based on direct costs 
plus work rather than direct costs plus the higher of work or clinical labor costs. The 
impact is greatest on TC procedures, which are concentrated in Groups 6 and 7, but other 
labor-intensive procedures are affected as well. 

Table 8.5. Scenario Impacts on Total Indirect Practice Expense Relative Value Units by 
Indirect Cost Group 

Indirect Cost 
Group 

Total Indirect PE 
RVUs (000s) 

Scenario A  
(%) 

Scenario B  
(%) 

Scenario C  
(%) 

Scenario D  
(%) 

Scenario E  
(%) 

0 312,071 17 4 –1 3 1 

1 143,971 –11 3 –1 2 –1 

2 33,616 –29 4 –1 6 –5 

3 18,681 –32 4 2 –4 –1 

4 11,230 –37 –2 13 15 1 

5 13,370 –33 –16 9 3 –3 

6 928 –38 –33 –30 –16 –17 

7 2,551 –41 –40 –1 23 –20 

8 1,314 –43 –48 –19 –35 –9 

9 1,020 –40 –50 1 –52 4 

10 18,821 –46 –80 4 –71 4 

All Groups 557,573 0 0 0 0 0 

SOURCE: Authors’ analysis using a CY 2019 MPFS baseline including fully transitioned market-based supply and 
equipment prices and adjustment to indirect PE for office-based services with very low direct PE expenses. It does 
not include the OPPS caps on imaging services. 
NOTE: Procedures are assigned to indirect cost groups based on indirect PE RVUs attributable to direct costs 
(indirect PE RVUs exclusive of indirect PE RVUs attributable to work). 
  



 

 138

Discussion 

The analyses in this section explore potential ways to increase the allocation of indirect costs 
to low-cost procedures and reduce the allocation to high-cost procedures. There is no evidence 
base to inform how this should be done, so the scenarios are exploratory; however, new PE data 
collection could provide empirical support for modifications like those considered here. The 
scenarios that are most effective in compressing the indirect PE RVUs for non-facility-setting 
services are scenarios A and B, which directly address high and low direct-cost-related PE RVUs 
through a blended rate (which would affect all procedures) and floors and ceilings (which would 
affect the extreme procedures only before application of an across-the-board budget neutrality 
factor). Eliminating supplies from the indirect cost allocation formula would also reduce the 
average indirect PE RVUs for high-cost procedures and redistribute the RVUs to low-cost 
procedures. 

We have modeled each scenario independently and with arbitrary cutoffs since they are 
exploratory. Different cut points and blends could be used to moderate the impacts. While the 
elimination of the “double counting” of labor in the cost allocation policy does not compress the 
values for indirect PE RVUs, the rationale for the Scenario E is relatively strong. CMS might 
consider implementing this scenario only for procedures with no work values (rather than for all 
procedures with higher clinical labor RVUs than work RVUs) in conjunction with a floor on 
direct-cost-related PE RVUs (i.e., use the reductions in indirect PEs for TCs to increase indirect 
PE RVUs for low-cost procedures). This would avoid redistributing additional indirect PE 
RVUs to higher-cost procedures and serve to compress the indirect PE RVUs without affecting 
all procedures. 

Using All-Payer Data to Develop Practice Expense and Malpractice 
Relative Value Units 

Utilization data affect several important aspects of establishing PE RVUs, including 
developing the overall PE pool, dividing it into direct and indirect pools, rescaling raw direct 
and indirect RVUs to the available pool, establishing specialty-level and service-level IPCIs, 
and enforcing budget neutrality on final values after implementing adding-up and rounding 
rules. The effect of changes in utilization is evident in the course of annual rate-setting cycles 
when, for example, analysis of how much volume for an existing code should be crosswalked to 
a new related code becomes an important decision in the process because it affects final RVU 
values. Utilization data by service and by specialty are also central to the calculation of 
malpractice (MP) RVUs. 

CMS uses Medicare claims-based utilization measures in rate-setting, which may result in PE 
and MP RVUs that are different from those that would result from using utilization records for 
different patient populations. This may be a source of concern when the RVUs are used for  
non-Medicare populations, as occurs when they are used by payers other than Medicare, and 
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might happen if Medicare is expanded to different patient populations. Moreover, there is a lack 
of alignment between the all-payer PE/HR measures and the Medicare-only claims volumes used 
in PE rate-setting. As a result, we are interested in understanding the feasibility of using all-payer 
claims in PE rate-setting. To investigate this question, RAND acquired the Colorado All-Payer 
Claims Database (CO APCD) for 2017.54 In this section we identify the key issues involved in 
using the data to estimate RVUs and the factors that will affect interpretation of differences; we 
do not attempt to quantify the specialty-level impacts that would result from adopting all-payer 
claims in PE rate-setting. 

This analysis is based on the CO APCD 2017 claims data and on CMS’s 2017 utilization data 
as prepared for use in the 2019 rate-setting process. The CO APCD data include a variable that 
identifies those services for which Medicare was the primary payer, which we refer to as the  
CO APCD Medicare claims. If utilization patterns in the CO APCD data are similar to those 
observed in the CO APCD Medicare claims, then there may not be much difference in PE and 
MP RVUs based on one versus the other. However, if there are differences in, for example, the 
share of services provided by pediatricians in the all-payer data compared with Medicare-only 
claims, RVUs based on the all-payer data may differ from those based on Medicare service 
volumes. We created a subset of CMS claims that were paid in the CO Medicare payment area 
that we refer to as the CMS CO claims. The utilization patterns described by the CMS CO data 
differ from those nationwide to the extent that Medicare beneficiaries in Colorado have different 
care use than beneficiaries elsewhere. 

The first concern is to understand the universe of services (described by CPT/HCPCS codes) 
included in both claims files and to assess the overall level of concordance in claim volume 
documented in each. As shown in Figure 8.2 below, there were 5,197 services from the MPFS 
code set in effect in 2017, reflected on claims in both sources.55 Omitting anesthesia services,56 
the 2017 MPFS services included on claims in both CMS and CO APCD data account for 98.2 
percent of total volume for CMS CO services and 99.6 percent of CO APCD services.57 

The Colorado Medicare claims describe more volume (14.1 million services) than the CMS 
claims paid in Colorado (13.7 million services). It is unclear whether this discrepancy is important 
for rate-setting. If it represents some random differences, it may be inconsequential; but if it 

                                                 
54 RAND acquired the 2017 data since CMS used 2017 claims data to develop the utilization data used in creating 
the 2019 RVUs, which have been the focus of our analyses. 
55 For the purpose of rate-setting, CMS crosswalked utilization to reflect changes to the code set used for the MPFS 
in 2019. There were 182 services in the 2019 PFS that were not in the 2017 PFS, and 91 services from 2017 were no 
longer in the PFS by 2019. 
56 Anesthesia services are paid on a different basis than other services. They are included in PFS rate-setting for 
budgeting purposes, but they are not priced through the same algorithm. 
57 The CMS CO claims file was prepared as a subset of the files used in rate-setting. The presence of non-PFS 
services may reflect codes, such as contractor-priced services, that are included for budget neutrality but are not 
priced through the PFS. 
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represents some systematic difference about how claims from certain providers or clinical settings 
are coded or included/excluded, it could affect PE and MP RVUs. This suggests that a natural 
next step would be to run the PE and MP algorithms using the CMS CO data and the CO APCD 
data to see if the resulting RVUs are similar, but there is another important challenge to doing that 
comparison. 

The way that physician specialty is recorded in the CO APCD claims differs from CMS’s 
billing specialty codes. Physician specialty is used to merge PE data that are used in calculating 
PE RVUs and to merge malpractice premium risk factors for calculating MP RVUs. As a result, 
the use of a different way to code specialty on the CO APCD data would complicate their use in 
the rate-setting process. We developed a crosswalk of the CMS specialty codes with those used 
in the CO APCD and tried to refine it based on the claims for services in both the CMS CO and 
the CO APCD files for which the CO APCD file indicated Medicare was a primary payer, as 
described above. 

Table 8.6 reports the distribution of provider service volume by CMS specialty for four 
distinct groups: (1) CMS Medicare services nationwide, (2) CMS Medicare services in 
Colorado, (3) services for which Medicare was the primary payer in the Colorado all-payer 
database, and (4) all services in the Colorado all-payer database. For this analysis, we have 
included all services on the claims files, whether or not they were included in the 2017 MPFS. 
Comparisons of the distribution between different pairs of columns in Table 8.6 address the 
various issues raised above. 

Is the crosswalk of CO APCD specialty to CMS specialty sufficient for the purpose of using 
the CO data in the PE algorithm? The first two numeric columns of Table 8.6 show that the 
distribution of Medicare utilization by CMS specialty between the two claims files is highly 
correlated, with a simple correlation coefficient of 0.95. As the table shows, we were not able to 
match about 5 percent of the CO APCD Medicare claims to a CMS specialty, compared with 
0.01 percent of CMS CO claims falling in the “unknown specialty” category. 

Although the Medicare claims share by specialty is quite similar between the two sources 
for most specialties, the fact that there are several specialties where the CMS share is much 
higher than that in the CO APCD claims suggests that some of the CO APCD specialties that 
are currently in the “99-Unknown” category may map to these. In fact, the difference between 
shares for five specialties (11-Internal Medicine, 30-Diagnostic Radiology, 65-Physical 
Therapist, 03-Allergy/Immunology, 06-Cardiology) is nearly equal to the share accounted for 
by “unknown.” This implies that the crosswalk of the CO APCD specialties may be further 
refined to CMS specialties, reducing the size of this unknown group and improving the 
concordance between the two. This in turn would presumably improve the appropriateness of 
using the CO APCD data in the PE and MP algorithms, since CMS specialty is used to merge 
PE and malpractice premium data. 
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For Medicare beneficiaries in Colorado, does the distribution of service use by CMS 
specialty mirror the nationwide distribution of service use? Table 8.6 also shows how CMS  
CO services compare with those nationwide. The correlation coefficient for the distribution of 
volume by specialty nationally versus for Colorado beneficiaries is 0.93. Despite this relatively 
high correlation, there are fairly large differences for some individual specialties between the 
two distributions. For example, Internal Medicine accounts for nearly 11 percent of service 
volume among Colorado Medicare patients but only 7.5 percent nationally, while Cardiology 
accounts for 5.5 percent nationally but only 3.7 percent in Colorado. This suggests that RVUs 
based on CO Medicare claims may differ from those based on Medicare claims nationally. 

Does service use by CMS specialty differ between all Colorado claims and those for which 
Medicare was the primary payer? There are some marked differences between the pattern of 
utilization by specialty between Colorado Medicare patients and all patients in the state. For 
example, Pediatrics accounts for 0.06 percent of service volume paid for by Medicare, compared 
with 4.19 percent of service volume for all payers. The share of volume accounted for by 
Obstetrics/Gynecology is three times higher among all patients than among Medicare patients. 
As a result of these two differences alone, other specialties are relatively less prevalent in the  
all-payer claims than in the Medicare claims. This suggests that RVUs based on all-payer claims 
utilization may differ from those based on Medicare claims only. 

What are the implications and next steps? Since the CMS CO claims and CO APCD 
Medicare claims are presumably describing the same services, it might be sensible to calculate 
the PE and MP RVUs from the two sources and determine whether the results seem sufficiently 
similar to accept the discrepancies in specialty crosswalking described here. However, since our 
interest is in understanding whether PE and MP RVUs based on Medicare-only claims differ 
from those based on claims from all payers, it may not matter that the CMS CO and CO APCD 
Medicare claims result in different RVUs because of specialty crosswalking or other factors. In 
fact, it may make sense to simply calculate PE and MP RVUs from the entire CO APCD claims 
file using claims from all payers to see if the PE and MP RVUs differ from those based on the 
CO APCD Medicare claims, regardless of discrepancies between CMS and APCD Medicare 
results. In other words, despite potential inadequacies of specialty crosswalking to the PE/HR 
data that make the CO APCD Medicare claims differ from CMS CO claims when described 
through the CMS specialty variable, a comparison of RVUs that result from the CO Medicare 
claims with those based on all CO claims could provide a first glimpse into the effect, if any, of 
basing the MPFS on Medicare utilization. To the extent that utilization patterns for CO Medicare 
patients appear to differ from those nationwide, as suggested by Table 8.6, it would be difficult 
to know how suggestive any estimated difference in RVUs based on Medicare versus all patients 
in the CO data is of how they would compare if based on national data. 
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Figure 8.2. Number of Services by Claims Source and 2017 Final Rule Code Set Status 

 

Table 8.6. Distribution of Colorado Centers for Medicare & Medicaid Services and Colorado All-
Payer Claims Database Medicare Utilization by Centers for Medicare & Medicaid Services 

Specialty 

 
% Utilization  

CMS Medicare Claims CO APCD ClaimsA 

CMS Specialty National CO Medicare All 

All 100 100 100 100 

01-General Practice 0.42 0.27 0.13 0.10 

02-General Surgery 0.98 0.87 0.86 0.82 

03-Allergy/Immunology 1.33 1.89 1.01 1.91 

04-Otolaryngology 1.35 1.17 1.19 1.18 

05-Anesthesiology 0.58 0.67 0.87 0.71 

06-Cardiology 5.55 3.69 2.91 1.94 

07-Dermatology 4.08 5.49 5.16 3.33 

08-Family Practice 6.79 7.42 7.24 8.19 

09-Interventional Pain Management  0.34 0.10 0.15 0.11 

10-Gastroenterology 1.25 1.07 1.09 1.02 

11-Internal Medicine 10.64 7.68 6.19 5.20 

12-Osteopathic Manipulative Therapy 0.05 0.09 0.14 0.10 

13-Neurology 1.18 1.14 0.91 0.78 

14-Neurosurgery 0.24 0.28 0.28 0.24 

15-Speech Language Pathology 0.05 0.16 0.16 1.05 

16-Obstetrics/Gynecology 0.50 0.41 0.40 1.51 

17-Hospice & Palliative Care 0.04 0.02 0.04 0.03 
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% Utilization  

CMS Medicare Claims CO APCD ClaimsA 

CMS Specialty National CO Medicare All 

18-Ophthalmology 4.27 4.15 4.10 2.50 

19-Oral Surgery (Dentists Only) 0.02 0.01 0.01 0.01 

20-Orthopedic Surgery 2.49 3.11 3.18 2.69 

21-Cardiac Electrophysiology 0.63 0.52 0.71 0.43 

22-Pathology 2.17 2.15 2.28 1.81 

23-Sports Medicine 0.10 0.10 0.16 0.19 

24-Plastic and Reconstructive Surgery 0.18 0.21 0.11 0.10 

25-Physical Medicine and Rehabilitation 1.13 1.32 1.09 0.82 

26-Psychiatry 1.25 0.68 0.64 0.57 

27-Geriatric Psychiatry 0.02 0.00 — — 

28-Colorectal Surgery 0.07 0.05 0.05 0.04 

29-Pulmonary Disease 1.63 1.14 1.15 0.76 

30-Diagnostic Radiology 8.98 9.70 8.62 8.39 

31-Intensive Cardiac Rehab 0.00 — — — 

32-Anesthesiologist Assistants 0.00 0.00 0.00 0.00 

33-Thoracic Surgery 0.10 0.09 0.10 0.06 

34-Urology 1.47 1.39 1.27 0.83 

35-Chiropractic 1.77 1.75 1.76 1.50 

36-Nuclear Medicine 0.07 0.06 0.08 0.05 

37-Pediatric Medicine 0.07 0.05 0.06 4.19 

38-Geriatric Medicine 0.19 0.20 0.34 0.17 

39-Nephrology 1.46 0.89 0.94 0.56 

40-Hand Surgery 0.16 0.15 0.01 0.02 

41-Optometry  1.28 1.43 1.46 1.76 

42-Certified Nurse Midwife  0.01 0.01 0.01 0.13 

43-CRNA  0.02 0.03 0.03 0.04 

44-Infectious Disease 0.62 0.61 0.59 0.43 

45-Mammography Screening Center 0.00 — 0.00 0.01 

46-Endocrinology  0.44 0.25 0.29 0.25 

47-Independent Diagnostic Testing Facility 0.50 0.58 0.28 0.24 

48-Podiatry 2.81 1.70 1.69 1.18 

50-Nurse Practitioner 4.28 3.77 3.70 4.03 

59-Ambulance Service Supplier 0.00 — — — 

60-Public Health or Welfare Agencies 0.01 0.00 — — 

62-Psychologist  0.01 0.00 0.33 0.30 

63-Portable X-Ray Supplier 0.58 0.41 0.42 0.21 

64-Audiologist  0.18 0.24 0.21 0.21 

65-Physical Therapist  10.24 14.61 13.75 9.17 
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% Utilization  

CMS Medicare Claims CO APCD ClaimsA 

CMS Specialty National CO Medicare All 

66-Rheumatology 0.58 0.61 0.52 0.36 

67-Occupational Therapist  0.75 0.66 0.69 1.70 

68-Clinical Psychologist 0.73 0.90 0.45 0.43 

69-Clinical Laboratory  0.88 0.67 0.70 1.51 

70-Multispecialty Clinic or Group Practice 0.01 0.00 0.19 0.52 

71-Registered Dietician/Nutrition  0.05 0.02 0.02 0.02 

72-Pain Management  0.35 0.36 0.11 0.07 

73-Mass Immunization Roster Biller 0.41 0.50 — — 

74-Radiation Therapy Centers 0.03 0.03 0.05 0.09 

75-Slide Preparation Facilities  0.01 0.04 0.00 0.00 

76-Peripheral Vascular Disease  0.01 — — — 

77-Vascular Surgery  0.44 0.26 0.22 0.14 

78-Cardiac Surgery  0.07 0.04 — — 

79-Addiction Medicine  0.01 0.03 0.01 0.01 

80-Licensed Clinical Social Worker 0.67 0.64 0.54 0.74 

81-Critical Care (Intensivists)  0.24 0.41 0.48 2.74 

82-Hematology 0.07 0.01 0.01 0.01 

83-Hematology/Oncology  1.54 1.49 1.66 1.21 

84-Preventive Medicine  0.02 0.02 0.05 0.03 

85-Maxillofacial Surgery  0.01 0.00 0.00 0.00 

86-Neuropsychiatry  0.01 0.02 0.11 0.15 

87-All Other Suppliers  0.01 0.01 — — 

88-Unknown Supplier 0.00 — — — 

89-Certified Clinical Nurse Specialist 0.08 0.11 0.12 0.11 

90-Medical Oncology  0.46 0.37 0.18 0.12 

91-Surgical Oncology  0.03 0.01 0.03 0.03 

92-Radiation Oncology 1.06 1.07 0.96 0.62 

93-Emergency Medicine  2.41 2.63 2.23 2.93 

94-Interventional Radiology  0.28 0.24 0.30 0.23 

96-Optician — — 0.00 0.00 

97-Physician Assistant  2.66 4.14 4.03 4.17 

98-Gynecologist/Oncologist  0.05 0.04 0.05 0.04 

99-Unknown Physician Specialty 0.04 0.01 5.62 8.54 

A5-Pharmacy  0.00 0.00 — — 

C0-Sleep Medicine 0.03 0.03 0.11 0.09 

C1-Centralized Flu 0.29 — — — 

C3-Interventional Cardiology 0.79 0.46 1.11 0.66 

C5-Dentistry 0.00 — 0.00 0.00 
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% Utilization  

CMS Medicare Claims CO APCD ClaimsA 

CMS Specialty National CO Medicare All 

C6-Hospitalist 0.31 0.39 1.26 0.86 

C7-Advanced Heart Failure and Transplant 0.01 0.01 0.07 0.04 

C8-Medical Toxicology 0.00 0.00 — — 

C9-Hematopoietic Cell Transplantation 0.00 0.00 — — 

a CO APCD data are reported with a different specialty designation and were crosswalked to CMS specialty for this 
analysis. 
“—” indicates that there were zero claims with the CMS specialty, while 0 percent indicates that there were a few 
claims in the specialty. Anesthesia services were excluded from this analysis. 

Summary 

In Phase I, we recommended considering a change from PE/HR to PE/wRVU, under the 
thought that the latter would be easier to measure reliably. In this chapter, we found substantial 
impacts associated with rebasing the current PE/HR measures into PE/wRVU. Care should be 
taken to understand potential specialty-level impacts if future data are measured per work RVU. 
We recommend measuring both total physician hours and work RVUs in initial data collection if 
such a change is considered so as to assess potential impacts. 

Separate indirect cost allocation policies for facility and nonfacility services would more 
closely relate Medicare’s PE payment to the practice expenses required to provide services in 
different settings. For example, the current indirect cost definition includes space costs on the 
assumption that a physician providing services in a facility setting maintains an office, and some 
of the costs of that office should be attributed to facility-setting services. This assumption is  
not as valid as it was when the RBRVS was implemented, because of the increase in hospital-
employed physicians and the growth of larger practices. In multiphysician community-based 
practices, it is likely that patient care space is used by a different physician when another 
member of the practice is working in the facility setting. 

We used the indirect PE/HR for emergency medicine as a proxy for indirect PE/HR for 
facility-setting services in our simulations. These simulations demonstrated a shift of indirect PE 
from facility services to nonfacility services. Future data collection should consider collecting 
key information that could inform the implementation of separate indirect cost allocations for 
facility versus nonfacility services. It should be directed at determining the overall cost of 
providing administrative services that are typically required regardless of where a service is 
actually provided and the extent to which it varies by different types of specialty groupings. 

Services with high direct costs have been identified as possibly being allocated too much 
indirect PE. We are not aware of available data that could be used to learn the functional form of 
an alternative allocator that better handles services with high levels of direct PE, so we present 
experiments that demonstrate how a range of alternative allocation methods could be specified. If 
newer, more extensive PE data were collected, it would be possible to determine whether such 
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services are currently being allocated too much indirect PE, and if so, choose an appropriate 
modification to the indirect allocator. 

Our examination of Colorado all-payer claims suggests that there are substantial differences 
in specialty distributions between Medicare and all-payer claims for specialties such as Pediatrics 
and Obstetrics/Gynecology. Because the claims volumes are a key component of PE rate-setting, 
policymakers should consider whether all-payer claims should be used in PE rate-setting, given 
the broad use of Medicare’s RVUs by other payers. If CMS were to pursue using all-payer 
claims in PE rate-setting, statistical methods could be developed to sensibly allocate services to 
appropriate specialties in cases where the claims themselves do not readily provide that 
information. 
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9. Approaches for Efficient Data Collection 

Stakeholders have repeatedly voiced concerns about the burden of PE data collection, so 
reducing potential burden by being efficient in the design of future PE data collection is of high 
importance. Chapters 2–5 address aspects of survey efficiency including survey instrument 
length, survey design such as panel data collection, and opportunities for making use of existing 
survey efforts. In this chapter, we explore two additional factors in designing efficient data 
collection: sampling allocation and specialty grouping. 

First, we describe simulations we developed to assess the potential for differential exposure 
to sampling variation across specialties under new PE data collection. PE data could be collected 
from all practices (i.e., a census) in the specialties that were surveyed in the PPI Survey, and PE 
RVUs set using those updated data. Conversely, only 100 practices could be randomly chosen to 
be surveyed in those specialties, and PE RVUs set using only that sample of practices. In the first 
section of this chapter, we describe a methodology to assess which specialties are more likely to 
have large deviations between PE RVUs that are set based on a census and those from a sample 
of practices. We propose a method for allocating a fixed sample size across specialties to reduce 
the chances of large sampling errors. 

In the second section, we explore a method of grouping specialties based on the services that 
NPIs in each specialty provide. We do this because if it is difficult to differentiate between NPIs  
in two specialties on the basis of their service volumes, then perhaps the specialties should be 
considered for grouping in PE rate-setting. This topic is important for survey efficiency because 
reducing the number of specialties (or specialty groupings) that receive their own PE/HR measures 
would allow data collection from a reduced sample size for the full survey while maintaining target 
levels of precision. We present an exploratory approach for identifying specialties that are “hard to 
tell apart” based on service volumes, and therefore should be considered for grouping in future PE 
data collection. 

Sampling Variation and Sample Allocation 

Sampling error—the deviation from the average of a sample versus the full population—is 
the result of how many and which experimental units are sampled, and it is inevitable when 
collecting information from a subset of the population. Data collection, however, can be 
designed with sampling error in mind. The larger the sample size, and thereby the closer the 
sample comes to a census, the smaller we expect deviations to be from the full population 
averages. In the context of collecting data on PE and with the goal of setting payment rates, we 
describe an approach to identifying the sample sizes of each specialty that would (1) reduce 



 

 148

specialty-level sampling error and (2) approximately equate sampling error across specialties. 
To do so, we will examine both total sample size and specialty sample size. 

Background 

In the design of experiments, literature, power, and sample size are typically calculated to 
achieve specified levels of statistical power, which ensures that the study has a sufficient 
probability of detecting a significant treatment effect of a given size. However, for collected 
data on PE, our goal is not to detect treatment effects or differences between different types of 
practices. Rather, our goal is to achieve payment rates that are likely to have low levels of 
sampling error, meaning that the survey-based estimates result in PE RVUs that are close to 
the rates that would result from collecting data from a census of all eligible practices. 

In the context of PE data collection, sampling error refers to the difference between sampled 
statistics (e.g., sample average indirect PE/HR) and the statistics that would result from a 
comprehensive census of the population (e.g., population average indirect PE/HR). In surveys, 
sampling error occurs because of decisions about how many and which specific experimental 
units (e.g., physician practices) are sampled. If every practice provided PE information, we 
would know the average PE measures, such as PE/HR, and there would be no sampling error. 
However, if we only aim to collect information from a subset of all practices, the average of the 
sampled practices will likely deviate from the population average. 

Controlling sampling error of means of variables observed in the data is relatively 
straightforward and standard practice. Sampling error can be reduced (in other words, the 
precision can be increased) by increasing the sample size. For instance, if the standard deviation 

of total PE/HR across all practices in specialty 𝑠 is 𝜎 , then the standard error of the mean for 

specialty 𝑠 that would result from a sample of size 𝑛  is 𝜎 / 𝑛 . Moreover, if the sample for 

specialty 𝑠 is sufficiently large—say, 𝑛 30 or larger—the central limit theorem dictates that 

the sampling distribution of means is approximately normally distributed. If we repeated the 

survey process numerous times, the true population mean would be within 1.96 ⋅  𝜎 / 𝑛   

of the sample mean in approximately 95 percent of samples, which is called a 95 percent 
confidence interval. Note that this relationship implies that the 95-percent confidence interval 

gets smaller as the sample size 𝑛  increases. 

In the context of PE rate-setting, however, stakeholders are not directly interested in PE/HR 
values. The actual PE RVUs that result from measured PE/HR values are more important. 
Understanding the sampling variation in actual payment rates is not a standard calculation. In 
what follows, we describe methods for estimating the impact-level sampling error for each 
specialty in terms of actual payment rates and describe methods to improve sample allocation  
to reduce the likelihood of large sampling errors. 
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Approach 

In this section we describe our approach to distributing sample size across specialties with 
the goals of (1) reducing specialty-level sampling error and (2) designing a survey that provides 
similar levels of sampling error across specialties. This approach involves several assumptions 
that underpin our simulations. The three assumptions that we impose on this exercise are each 
related to data constraints. For instance, because we do not observe the PE/HR of the entire 
population of physician practices, for the sake of our simulation, we assume that the previous 
PPI Survey accurately describes the population. We use simulations to derive impact-level 
standard deviations for each specialty. Then, we calculate the sample sizes that would be 
required to roughly equalize the standard errors of those impact-level standard deviations. 

Assumptions 

Because full data were not reported in the PPI Survey, we make a number of simplifying 
assumptions, noting where the assumptions could be relaxed if full data were released for the PPI 
Survey, or if more comprehensive data from a new survey were available. We believe that this 
methodology would be most useful as an approach to optimize sample allocation for ongoing 
data collection, if updated data were available. 

True mean PE/HR measures are equal to PPI Survey reports. In our approach, we 
simulate samples of PE/HR within a specialty and compare the resulting PE RVUs with those 
that would result from collecting data from all practices in that specialty. In theory, this 
approach would result in learning the “true” specialty-level PE/HR measures. To do so, we 
make an assumption about the true means within a specialty: For our purposes, we assume that 
the PPI Survey’s reports are the true PE/HR measures. Of course, this assumption is not true 
because even in 2008, the PPI measures were subject to sampling variation and measurement 
error (as is the case with any real-world survey). The alternative approach would be for us to 
base the population values on entirely synthetic data; we prefer to base our simulations on real,  
even if out of date, data. 

We anticipate that the true PE/HR values for each specialty may have shifted substantially 
since the PPI Survey data were collected. Other survey data exist that contain similar information 
and are more recent. For instance, the SAS is collected by the U.S. Census Bureau and describes 
revenue, operating expenses, and other economic indicators of U.S. businesses annually by 
industry group, including “offices of physicians” (see Chapter 5). The operating expense 
information overlaps with the information needed to calculate direct and indirect PE/HR and 
suggests, for example, that medical supplies and equipment have grown as a fraction of total PE 
since the PPI Survey was fielded. However, there are issues with the representativeness of 
practices included in the survey, and there is no sampling stratification for specialty or other 
practice characteristics. Consequently, while older, the 2008 PPI Survey data provide the most 
complete measures of specialty-level PE/HR and thus are the preferred measure of the true 
PE/HR for our simulation. Even so, we do not intend the reported results to be interpreted as a 
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prediction of what the sampling variation would be for a new survey. Rather, our analyses 
demonstrate the potential magnitude of sampling error under a design similar to the PPI  
Survey; specific specialties may experience somewhat more or less sampling variation in  
new data collection. 

Independence of direct and indirect PE. The PPI Survey did not publicly report the within-
specialty correlation between direct and indirect PE/HR. We make the simplifying assumption 
that direct and indirect PE/HR are statistically independent of one another within each specialty. 
In other words, if—within a given specialty—a practice has above-average indirect PE/HR, we 
assume that the practice is neither more nor less likely to have above-average direct PE/HR.  
The appropriateness of this assumption likely varies across specialties. We would expect that 
deviations from this assumption, such as positive within-specialty correlations, would result in 
modestly reduced sampling variation. This assumption could be avoided if the PPI Survey 
publicly reported the relevant correlations or if new data reported more complete information. 

Proportional contributions of direct and indirect PE to variation in total PE. The PPI 
Survey publicly reported direct, indirect, and total PE/HR. A standard deviation is reported only 

for the total PE/HR for each specialty 𝑠, which we will denote as 𝜎 , . For our purposes, we need 

estimates of standard deviations for direct (𝜎 , ) and indirect (𝜎 , ) PE/HR. The aforementioned 

assumption of independence between direct and indirect PE/HR implies the following 
relationship: 

𝜎 , 𝜎 , 𝜎 , . 

To obtain estimates of 𝜎 ,  and 𝜎 ,  we assume that the variance of the total PE/HR is 

proportional to the percentage of direct ( ,

,
) and indirect ( ,

,
) PE for each specialty 𝑠. Or 

𝜎 ,
𝜎 , 𝑃𝐸 ,

𝑃𝐸 ,

𝜎 , 𝑃𝐸 ,

𝑃𝐸 ,
. 

Here, the variance of direct PE/HR is given as 𝜎 ,
, ,

,
, and the variance of indirect 

PE/HR is given as 𝜎 ,
, ,

,
. Therefore, if, for instance, a specialty has zero direct PE/HR on 

average, our estimate attributes none of the variation to directs. On the other hand, if the PPI 
Survey reports that the direct and indirect PE/HR are the same for a specialty, we attribute half of 
the total variance to direct PE/HR and half to indirect PE/HR. Note that this approximation could 
be skipped if standard deviations were reported for direct and indirect PE/HR separately, not just 
for total PE/HR. As a sensitivity analysis, we also ran simulations that assumed that the direct 
and indirect standard deviations (rather than the variances) are proportional to the reported direct 
and indirect PE/HR. These results were not substantially different and are not reported here. 
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Simulations 

Here we describe the steps of our simulation process that allows us to derive standard 
deviations for specialty-level impacts. As described previously, the distributions are centered at 
the values measured in the PPI Survey, the direct and indirect components of PE/HR contribute 
proportionally to the total PE/HR variance, and the direct and indirect components of PE/HR are 
statistically independent. In addition, by the central limit theorem, the sampling distribution of 
PE/HR is approximately normal, regardless of the underlying distribution of practice-level 
PE/HR measures. 

The simulation of the impact-level standard deviations for each specialty proceeds in the 
following steps: 

1. Simulate specialty-level PE/HR measures for all specialties that were sampled in the PPI 
Survey, crosswalking to other specialties as is currently done 

a. Center the specialty-level distributions of direct and indirect PE/HR at the PPI Survey 
results 

b. Draw direct and indirect PE independently of one another 

2. Calculate specialty impacts using the current PE rate-setting methodology 
3. Repeat steps 1 and 2 500 times 
4. Calculate the standard deviation of impacts for each specialty across simulations. 

Note that for specialties with direct PE/HR close to zero (e.g., clinical social work direct 
PE/HR = $0.53), simulations based on the proportional variance assumption resulted in negative 
simulated direct PE/HR values, which leads to nonsensical results. As a solution, we revised the 
simulation approach to enforce a minimum direct expense of $0.25/HR. 

For each specialty, we record the impact (percent change to total payments) relative to the 
rates that are set using the actual PPI Survey PE/HR values. On average, the impacts are very 
close to zero, so the mean impacts for these simulations are not of great interest. Instead, we 
focus on the standard deviation of the specialty-level percent impacts under various sample size 
allocations. 

Algorithm to Reduce Large Specialty-Level Sampling Variations 

The PPI Survey targeted sample sizes of 100 responses per surveyed specialty, though many 
sample sizes were smaller. However, even if the targeted sample sizes had all been achieved, our 
simulations (as described above) suggest that there would be substantial differences in the degree 
of sampling variation for each specialty. This stems from at least two issues: 

1. The observed PE/HR measures in the PPI Survey differ widely in how much variation 
was reported (i.e., the reported standard deviation of total PE/HR is higher in some 
specialties than in others). 

2. The PE rate-setting algorithm itself is more sensitive to changes in some PE/HR 
measures than in others. This is driven in part because HCPCS-level PE RVUs depend on 
all specialties that perform that service, so specialties that primarily perform services that 
are also performed by other specialties have different exposure to sampling variation. 
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Thus, we propose an algorithm to allocate sample size across surveyed specialties that results 
in similar levels of sampling variation across specialties. In short, we allocate more of a fixed 
total sample size to specialties found to have higher sampling variation under equal allocation of 
100 observations per surveyed specialty. Note that we do not impose any caps on the sample size 
of specialties, though survey administrators who use this method may wish to do so. 

Taking the impact-level standard deviations for each specialty (the results of the above 
simulations), we perform multiple calculations with the objective of producing impact standard 
deviations that are more equal across specialties. Our key assumption is that the specialty-level 

standard deviations of impacts for surveyed specialties behave like 𝜎/√𝑛 for some standard 

deviation 𝜎. This is merely an approximation since the PE rate-setting algorithm combines 

information across surveyed specialties in complex ways. However, we find that it is a useful 
approximation for finding sample allocations that reduce large specialty impacts. 

Our approach is to allocate a minimum sample size to each surveyed specialty. We then 
allocate the remaining available sample size one by one to the surveyed specialty with the 
highest estimated standard deviation of impacts. We repeat this process until the full available 
sample has been allocated across specialties. More precisely, for a given total sample size, these 
calculations are performed as follows: 

1. Begin with a selected minimum sample size for each surveyed specialty. 

a. We assume a minimum sample size of 10 for each surveyed specialty. 

2. Using the estimated impact-level standard deviations for each specialty (𝜎 ) generated via 
the above simulations and the minimum sample sizes for each specialty (𝑛 ), calculate 
the estimated standard deviations using the formula 10 ⋅ 𝜎 /√𝑛 . (The factor of 10 
appears because 𝜎  values were estimated with equal sample sizes of 100, so 𝑛 100 
results in the estimated standard error 𝜎 .) 

3. Identify the specialty with the highest estimated impact standard deviation and increase 
its sample size by 1. 

4. Using the new allocation of sample sizes across specialties, recalculate the estimated 
impact standard deviations, identify the specialty with the highest estimated impact 
standard error, and increase its sample size by 1. 

5. Repeat step 4 until the sum of the sample sizes across all specialties equals the selected 
total sample size. 

The result of these steps is an allocation of sample sizes for each specialty that sums to the 
given total sample size. By repeating these steps for various total sample sizes, we can examine 
variation in the impact standard deviations across specialties by total sample size. 

Results 

We begin by simulating impact standard deviations under the PPI Survey target design, 
which is to say, assuming 100 observations per surveyed specialty. In Table 9.1, we see that the 
impact standard deviations differ substantially by specialty. For example, Dermatology has a 
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large estimated impact standard deviation of 3.8. This means that, under the assumptions of our 
simulation, the “typical” survey would result in Dermatology’s payments being approximately 
3.8 percentage points higher or lower than the payment rates that would result from using the 
“true” PE/HR amounts that (in theory) could be measured from a census of practices. In more 
than 10 percent of our simulations, Dermatology’s total payments would deviate from the 
census-derived values by at least 6 percent under a survey design with 100 observations per 
surveyed specialty. 

On the other hand, other specialties are subject to much lower sampling error. For example, the 
estimated impact standard deviation for Pediatrics is much lower, at 0.48 percentage points. With 
100 observations per surveyed specialty, total payments for Pediatrics would be unlikely to differ 
from rates from a census of practices by more than 1 percentage point. This imbalance in impact 
standard deviations suggests that, under a fixed budget for survey expense and aggregate response 
burden, unequal sample sizes for various specialties should be considered, which we do next. 

Table 9.1. Simulated Mean and Standard Deviations of Impacts Simulating 100 Observations per 
Sampled Physician Practice Information Survey Specialty 

Specialty Mean Impact Impact SD 

01-Allergy/Immunology 0 2.27 

02-Anesthesiology 0 1.15 

03-Cardiac Surgery 0.01 0.69 

04-Cardiology 0 1.34 

05-Colon and Rectal Surgery 0 1.49 

06-Critical Care –0.01 0.67 

07-Dermatology 0 3.80 

08-Emergency Medicine 0 0.87 

09-Endocrinology 0 0.64 

10-Family Practice 0 0.86 

11-Gastroenterology 0 1.37 

12-General Practice –0.02 0.63 

13-General Surgery 0 1.02 

14-Geriatrics 0 0.97 

15-Hand Surgery 0.01 1.61 

16-Hematology/Oncology 0 0.59 

17-Infectious Disease 0 0.82 

18-Internal Medicine 0 0.85 

19-Interventional Pain Mgmt 0 1.26 

20-Interventional Radiology 0 1.83 

21-Multispecialty Clinic/Other Phys 0 0.48 
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Specialty Mean Impact Impact SD 

23-Neurology –0.02 1.44 

24-Neurosurgery 0.01 1.34 

25-Nuclear Medicine 0 2.02 

27-Obstetrics/Gynecology 0 1.39 

28-Ophthalmology 0 2.58 

29-Orthopedic Surgery 0 1.53 

30-Otolaryngology 0 1.94 

31-Pathology 0 2.95 

32-Pediatrics 0 0.48 

33-Physical Medicine 0 0.74 

34-Plastic Surgery 0.01 1.45 

35-Psychiatry 0 0.68 

36-Pulmonary Disease –0.03 0.77 

37-Radiation Oncology/Therapy Centers –0.03 1.05 

38-Radiology 0.02 2.68 

39-Rheumatology 0 0.60 

40-Thoracic Surgery 0.01 0.72 

41-Urology 0 1.78 

42-Vascular Surgery –0.01 1.42 

43-Audiologist 0 3.13 

44-Chiropractor 0 2.51 

45-Clinical Psychologist 0 0.72 

46-Clinical Social Worker 0 0.72 

47-Diagnostic Testing Facility –0.07 2.55 

48-Independent Laboratory 0 4.27 

49-Nurse Anes/Anes Asst 0 1.42 

50-Nurse Practitioner 0 0.72 

51-Optometry 0 2.09 

52-Oral/Maxillofacial Surgery –0.01 1.54 

53-Physical/Occupational Therapy 0.06 3.31 

54-Physician Assistant 0 0.63 

55-Podiatry 0 1.26 

56-Portable X-Ray Supplier 0 2.44 

98-Other 0 3.56 

Table G.1 in Appendix G displays allocations of samples across surveyed specialties in order 
to reduce the largest estimated impact standard deviations. As designed, the specialties with the 
largest impact standard deviations as calculated under the equal sample allocation approach are 
allocated larger sample sizes (e.g., Dermatology). This allows the impact standard deviations of 
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these specialties to be reduced, by borrowing sample size from specialties whose estimated 
impact standard deviations are smaller under equal sample allocation (e.g., Pediatrics). Note  
that the minimum sample size for each specialty is set at 10. In contrast, there is no cap for  

the maximum sample size for each specialty; for the largest total sample (𝑁 = 5,200; 100 per 

surveyed specialty) the largest allocated sample size is 508, and for the smallest total sample  

(𝑁 = 1,560; 30 per surveyed specialty) the largest specialty sample size is 143. 

We reestimate the impact standard errors under the unequal allocation, which are summarized 
in Table 9.2. We see that the maximum estimated impact standard error under unequal allocation 
is substantially reduced, moving from 4.27 to 2.89 under a total sample size that is equivalent  
to 100 observations per surveyed specialty. Indeed, we can reduce the total sample size of the 
survey by approximately 30 percent without increasing the maximum estimated impact standard 
deviation. (We note, however, that the average impact standard deviation is not helped by the 
unequal allocation.) 

Due to the reliance on old PPI Survey data in this section, our simulations are not designed to 
predict sampling error in new data collection. Rather, this is a demonstration of how to quantify 
sampling variation in a format that better aligns with the interests of stakeholders. The proposed 
approach of allocating more sample to specialties that are highly exposed to sampling variation 
should be informed by initial collection of more recent data; we do not recommend using the 
sample allocations in Table G.1 without support from more recent data. 

Table 9.2. Simulated Mean and Maximum Standard Deviation of Specialty-Level Impacts 

 Equal 
Allocation 
(Total N) Unequal Allocation (Total N) 

 5200 5200 4860 4160 3640 3120 2600 2080 1560 

Mean SD 1.46 1.62 1.70 1.80 1.96 2.14 2.33 2.58 2.86 

Max SD 4.27 2.89 2.83 3.14 3.41 3.99 4.07 4.67 5.32 

NOTE: The first column summarizes standard deviations with exactly 100 observations per sampled specialty. The 
remaining columns present results with unequal allocations of sample size across specialties, with an average 
number of samples per specialty between 100 and 30. 

Grouping Specialties Based on Service Volumes 

A key component of survey design for new PE data collection is to determine which 
specialties—or groups of specialties—need to be surveyed to produce robust PE/HR measures.  
At one extreme, collecting data independently for each billing specialty would either substantially 
increase aggregate response burden or result in increased sampling variation because of small 
sample sizes. At the other extreme, grouping too many specialties (or relying too heavily on 
crosswalking PE/HR measures between specialties) can result in bias if dissimilar specialties are 
grouped together. 
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In this section we use statistical clustering tools to help determine which specialties provide 
similar distributions of services. We seek to identify groups of specialties for which knowing 
NPI-level service volumes cannot reliably predict the billing specialty of that NPI under the 
motivation that if two specialties are substantially different, it should be feasible to discern the 
specialty of a physician based on the services performed. The specific clustering approach that 
we used is called naive Bayes. This rule provides a method for inverting probabilities such that 
we can observe the probability that a procedure from a given billing specialty is a particular 
HCPCS code, and we turn that into a statement of the probability that the NPI who billed a 
particular sequence of HCPCS code is from a given specialty. Mathematically, we go from 

𝑃𝑟 HCPCS service volume|Specialty  to 𝑃𝑟 Specialty|HCPCS service volume . The “naive” 

portion of naive Bayes comes from modeling the probability of a given service volume as a 
product of unconditional probabilities. 

For example, if an NPI performs many cataract surgeries, we might be confident that the 
individual is an ophthalmologist (or a closely related specialty). Other specialties may not be as 
obviously linked to HCPCS codes. For instance, physicians in many specialties perform E&M 
visits, but this method may still be able to predict the specialty of a physician whose Medicare 
service volume consists largely of E&M services. 

If it is typically difficult to infer, based on the service volume, whether an NPI identifies as 
one of two specialties, we would argue that those two specialties should be considered for 
potential grouping for PE measurement. We note that we consider this to be a starting point; just 
because we can reliably infer whether an NPI came from one of two specialties based on service 
volume does not mean that practice expense structures differ substantially between the two. 

In this analysis, we examined NPI-level adjusted counts of HCPCS codes billed in 
nonfacility settings. There are several specialties that provide little Medicare volume; these were 
excluded from our analyses. Our analytic file was subset to include only NPIs with at least 100 
volume-adjusted services. Before analyzing the data, we separated surgical and nonsurgical 
specialties, as identified in Table 9.3. These designations were developed in the Phase I report. 

Analysis 

Our analysis fits models that estimate the probability that an NPI comes from one of a 
number of specialties. We use the naive Bayes classifier to estimate these probabilities. The 
framing of “naive” comes from modeling the probability of a sequence of HCPCS codes as  
being a set of independent events, which therefore can be modeled as the product of marginal 
probabilities. In other words, conditional on being from a particular specialty, the probability  

that an NPI performs a sequence of HCPCS codes ℎ , ℎ , … , ℎ  is given by 

Pr ℎ , ℎ , … , ℎ Pr ℎ Pr ℎ ⋅ … ⋅ Pr ℎ . 

Under this assumption, the probability that an NPI identifies as specialty s (for s in 

1, 2, … , 𝑆 ) in a sequence of HCPCS codes ℎ , ℎ , … , ℎ  is given by 
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log Pr 𝑠|ℎ , … , ℎ ∝ log Pr 𝑠 ℎ ⋅ log 𝑝 , , 

where Pr 𝑠  is the proportion of all NPIs included in the analysis who identify as specialty s, and 

𝑝 ,  is an estimate of the proportion of all services in specialty s that are HCPCS j. We fit the 

models using the “naivebayes” package in R (Majka, 2019). 
Specialties were predicted out-of-sample via tenfold cross-validation. In other words, we fit 

the model to 90 percent of the available NPIs and predicted the specialties of the remaining 10 
percent. We then recorded the proportion of NPIs that were correctly classified. We repeated this 
process ten times, so that each NPI’s specialty is predicted once. We focused on the proportion 
of NPIs for which the predicted specialty matches the observed specialty. In cases where at least 
20 percent of NPIs are misclassified as another single specialty, we flagged the first specialty as 
“hard to tell apart” from the other specialty. 

Results 

Among the nonsurgical specialties, there were relatively few specialties that were hard to tell 
apart, such that at least 20 percent of NPIs were misclassified as another single specialty. The 
only pairs were Thoracic Surgery and Cardiac Surgery, and Oral Surgery and Maxillofacial 
Surgery. Relaxing the parameters to 10 percent misclassified added only one more pair, General 
Surgery and Oncology. 

Table 9.3. Number of National Provider Identifiers and Total Services for Specialties Included in 
Clustering Analysis 

Specialty  Surgical/Nonsurgical (NS) NPIs (N) Total Services 

2-General Surgery Surgical 17,717 10,669,564 

4-Otolaryngology Surgical 8,398 15,121,418 

7-Dermatology Surgical 11,357 44,632,811 

14-Neurosurgery Surgical 4,211 2,573,187 

18-Ophthalmology Surgical 16,683 48,115,885 

19-Oral Surgery Surgical 429 153,993.6 

20-Orthopedic Surgery Surgical 20,015 27,778,201 

24-Plastic and Reconstructive Surgery Surgical 3,229 1,795,208 

28-Colorectal Surgery Surgical 1,390 798,735.5 

33-Thoracic Surgery Surgical 1,949 1,004,898 

34-Urology Surgical 8,583 16,347,706 

40-Hand Surgery Surgical 1,449 1,758,622 

77-Vascular Surgery Surgical 3,125 4,828,665 

78-Cardiac Surgery Surgical 1,222 787,882.3 
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Specialty  Surgical/Nonsurgical (NS) NPIs (N) Total Services 

85-Maxillofacial Surgery Surgical 256 74,868.68 

91-Surgical Oncology Surgical 806 351,900.6 

1-General Practice NS 4,055 4,623,507 

3-Allergy/Immunology NS 3,354 15,096,470 

5-Anesthesiology NS 32,210 14,444,948 

6-Cardiology NS 20,395 62,650,581 

8-Family Practice NS 73,426 72,557,896 

9-Interventional Pain Management NS 1,766 4,023,228 

10-Internal Medicine NS 12,866 13,470,852 

11-Osteopathic Manipulative Therapy NS 92,353 115,999,714 

13-Neurology NS 13,075 13,220,658 

15-Speech Language Pathologists NS 965 560,690.5 

16-Ob/gyn NS 14,104 4,766,698 

17-Hospice and Palliative Care NS 954 417,404.4 

21-Cardiac Electrophysiology NS 2,089 7,098,822 

22-Pathology NS 10,942 24,267,781 

23-Sports Medicine NS 1,049 1,065,767 

25-Physical Medicine and Rehabilitation NS 7,458 12,839,204 

26-Psychiatry NS 18,631 13,850,495 

27-Geriatric Psychiatry NS 190 220,670.7 

29-Pulmonary Disease NS 9,746 18,260,973 

30-Diagnostic Radiology NS 29,268 100,917,027 

32-Anesthesiologist Assistants NS 1,350 245,821.7 

35-Chiropractic NS 33,730 19,719,827 

36-Nuclear Medicine NS 520 783,954.1 

37-Pediatric Medicine NS 1,160 707180.7 

38-Geriatric Medicine NS 1,758 2,066,244 

39-Nephrology NS 8,484 16,467,656 

41-Optometry NS 22,417 149,46,841 

43-CRNA NS 30,887 7,169,175 

44-Infectious Disease NS 5,126 6,893,459 

46-Endocrinology NS 5,199 4,925,605 

47-Independent Diagnostic Testing Facility NS 2,149 5,725,912 

48-Podiatry NS 14,753 31,242,569 

50-Nurse Practitioner NS 76,598 45,481,879 

62-Psychologist NS 343 12,1624.1 

63-Portable X-Ray Supplier NS 296 6,578,924 

64-Audiologist NS 4,725 1,955,473 
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Specialty  Surgical/Nonsurgical (NS) NPIs (N) Total Services 

65-Physical Therapist NS 52,847 116,157,941 

66-Rheumatology NS 4,297 6446,395 

67-Occupational Therapist NS 5,928 8,329,527 

68-Clinical Psychologist NS 17,235 7,797,547 

69-Clinical Laboratory NS 724 9,911,267 

71-Registered Dietician/Nutrition Professional NS 1,435 524,538.3 

72-Pain Management NS 2,279 410,2171 

79-Addiction Medicine NS 157 132,062.7 

80-Licensed Clinical Social Worker NS 20,410 6,598,967 

81-Critical Care NS 3,197 2,627,413 

82-Hematology NS 703 790,121.3 

83-Hematology/Oncology NS 8,119 17,324,167 

84-Preventive Medicine NS 209 186,307 

86-Neuropsychiatry NS 108 96,957.56 

89-Certified Clinical Nurse Specialist NS 1,745 886,255.7 

90-Medical Oncology NS 3,117 5,203,192 

92-Radiation Oncology NS 4,508 11,974,422 

93-Emergency Medicine NS 39,758 27,051,061 

94-Interventional Radiology NS 1685 3,089,880 

97-Physician Assistant NS 47,843 27,561,512 

98-Gynecologist/Oncologist NS 881 535,294.7 

Nonsurgical NPIs had more specialties with similar Medicare service volumes, and therefore 
they were hard to tell apart. Figure 9.1 displays a network map of specialties where ties indicate 
that one of the specialties is hard to differentiate from another. For example, specialty 8 (Family 
Practice) is hard to tell apart from specialties 1 (General Practice), 11 (Osteopathic Manipulative 

Therapy), 37 (Pediatric Medicine), 50 (Nurse Practitioner), 84 (Preventive Medicine), and 97 

(Physician Assistant). A difficulty of this method is that it lacks commutativity, in the sense that 
if specialties A and B and specialties B and C are hard to tell apart, that does not guarantee that 
specialties A and C will also be hard to tell apart. For example, of the six specialties that are hard 
to tell apart from Family Practice, none are identified as hard to tell apart from each other. 
(Refitting the model on data for only two specialties at a time does not substantially change this 
issue.) Even so, this analysis suggests that there is a high degree of overlap in service volumes 
between many of the nonsurgical specialties. 
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Figure 9.1. Nonsurgical Specialties Where Ties Indicate Being Identified as “Hard to Tell Apart” 
(20 Percent Misclassified) 

 

We repeated these analyses using counts of services at the level 2 Berenson-Eggers Type of 
Service (BETOS) classifications rather than HCPCS codes (Urban Institute, 2021). For example, 
all HCPCS 99211–99215 are contained in the category Office/Outpatient Services: Established 
Office Visits, so our analysis records NPI-level counts of all services within that category rather 
than tracking counts of individual HCPCS codes. If PE structures tend to vary across broader 
BETOS classifications rather than across HCPCS within a BETOS classification, the resulting 
clusters would be preferred. 

Because the BETOS analysis ignores some of the available information, we expect these 
predictions to be less accurate and make more specialties hard to tell apart. That is the case, but 
only barely. The BETOS-based analysis identified 24 “hard to tell apart” pairs of nonsurgical 
specialties, compared with 23 for the HCPCS analysis (results not shown). 

Discussion 

Meeting our criteria for being “hard to tell apart” does not necessarily mean that the two 
specialties should be grouped for PE rate-setting. PE/HR is inherently an all-payer concept; it is 
possible—and in specialties like Obstetrics and Pediatrics, even likely—that Medicare volumes 
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capture a small and nonrepresentative fraction of a typical NPI’s volume. It may be the case that 
the non-Medicare volume would make it easier to tell some of these specialties apart. 

That said, knowing that NPIs from two specialties frequently bill for distributions of 
services that substantially overlap suggests that the two specialties may be organized in a way 
that makes their PE structures similar enough to group for measuring PE inputs. Moreover, 
when multiple specialties bill for a given code, all specialties share a common payment rate. 
Thus, if two specialties share a substantial fraction of their volume, the overall payments to 
those two specialties may be similar due to volume-weighted averaging that occurs in the PE 
rate-setting algorithm, even if the two specialties report substantially different PE/HR measures. 

Finally, just because two specialties are easy to tell apart does not mean that it would be 
inappropriate to group them for PE data collection. To the extent that wide ranges of services 
involve similar resources that are measured in indirect PE, knowing that two specialties perform 
different distributions of services does not necessarily mean that they should be kept separate 
during PE rate-setting. If the indirect pool were broken into smaller, more homogenous pools 
(e.g., health information technology or physician office space costs), then the process of pooling 
specialties that perform quite different distributions of services could result in low levels of 
statistical bias while reducing exposure to sampling error. Ideally, this analysis would be 
repeated using groupings of HCPCS codes designed to reflect substantially different PE cost 
structures to identify pairs of specialties that should not be grouped together for PE data 
collection, but developing such a grouping would be difficult. 

Summary 

In this chapter we discussed the practical considerations of sample size and sampling error  
in designing and collecting recurring data on practice expenses. With the goal of identifying 
variation in payment rates due to sampling variation, we described how the total sample size 
could be purposefully allocated across specialties in order to (1) reduce specialty-level sampling 
error and (2) approximately equate sampling error across specialties through unequal sample 
allocation across surveyed specialties. We first assumed that the PPI Survey data accurately 
reflect the true specialty-level PE/HR, direct and indirect PE/HR are independent, and direct  
and indirect PE proportionally contribute to variation in total PE. Using simulations to derive  
impact-level standard deviations for each specialty and simple calculations to allocate the total 
sample across the specialties, we produced impact-level standard errors that are approximately 
equal across specialties. 

Stakeholders consistently emphasize stability in PE payment rates as one of the most 
important features of any update to PE data and methodology. The analyses in this section 
highlight the fact that simply updating the PE/HR inputs with new survey-based estimates could 
result in very substantial changes in payment rates for some specialties owing to sampling 
variation alone. Note that this analysis generated simulated PE/HR measures centered on the 
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PPI Survey’s estimates; any changes in PE RVUs due to changes in PE cost structures over  
the past 15 years would be expected to add to these sampling-error-based impact estimates. 

We also described an approach to identify groups of specialties that provide similar 
distributions of services, making many NPIs in such groups hard to tell apart in terms of their 
Medicare service volumes. We see such analyses as a potential starting point for a process that 
would determine the specialty groupings for PE rate-setting, and final determinations may need 
to be made after initial PE data have been collected to ensure that only specialties with similar 
cost structures are grouped. We believe that such determinations should also include the input 
of stakeholder groups. As we report in the following chapter, a town hall commenter suggested 
that 31 specialty groupings would be sufficient, which indicates that some stakeholders are 
willing to accept substantial grouping of specialties for PE data collection so as to minimize 
response burden and avoid the likelihood that similar specialties receive substantially different 
PE payments owing to sampling error or other survey artifacts. 
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10. Town Hall Summary 

Given that changes to PE rate-setting should include input from stakeholders, a virtual 
town hall meeting was held on June 16, 2021, to gather public feedback on several topics 
related to RAND’s ongoing research on updating the data and methods of the MPFS. Nearly 
500 stakeholders and other members of the public registered for the event. Registrants 
represented a variety of stakeholders, with the majority self-identifying as being affiliated  
with medical associations/societies (24 percent), physician/medical practices (16 percent),  
and consulting firms (14 percent). Participants were invited to contribute through verbal 
comments, written comments through the web interface during the live event, or written 
comments via email. Participants were also given a week after the event to submit feedback  
to RAND. Participants were provided read-ahead materials and questions on each of three 
topic areas, which were made publicly available ten days before the event. A recording of  
the event was also made available. 

In this chapter we briefly describe each of the three topics covered during the event, the 
questions RAND sought feedback on, and the participant feedback received. As with the 
commenters’ opinions, factual claims made by the commenters are reported in this chapter 
without fact-checking and may not reflect RAND’s (or CMS’s) understanding of current or 
former policies. Additionally, these comment summaries describe the views expressed by those 
who attended the town hall and do not reflect how widely these view are held. Therefore, what 
is described in this chapter is not necessarily representative of the views of all stakeholders. 

Topic 1. A System of Ongoing Data Collection 

In the first topic of discussion, participants were given background on the need for an 
ongoing system of data collection to ensure current and accurate inputs to determine PE RVUs 
and the consequences of maintaining data that are not up to date. Moderators discussed several 
survey-based approaches to data collection that could be taken, including cross-sectional, 
longitudinal, and hybrid designs. Moderators also identified participation as a key challenge to 
collecting new PE data on a voluntary basis and presented participants with several approaches 
to address this challenge. 

Questions and Summary of Feedback 

 Planned, recurring updates to data collection could allow for timely, more accurate PE 
valuation. In what timeframe would you say the components of PE for your specialty 
change in ways that are important for rate-setting? Yearly? Every other year? Every five 
years? Every ten years? 

 Have disruptions related to COVID-19 affected how you think about this? 
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How frequently data should be updated. Commenters agreed that timely and accurate data 
should be a priority, but feedback on the specific timing varied. Comments that included a time 
frame indicated that collecting data every five years would be optimal, while one comment 
suggested ten years with adjustment for inflation costs in the analyses. Some commenters 
indicated that frequent updates would be burdensome and that it would be unlikely that costs 
would shift significantly between specialties in less than a five-year time frame. 

Timing of new data collection start. Some commenters stated that the PHE should be 
considered before undertaking a new data collection effort. Specific suggestions included 
waiting until at least 2022 or after the end of the PHE to allow the operations of physician 
practices to return to normal. 

 What approach would you recommend that CMS take to update PE data on a regular 
basis? What is most important to you in how such a system would be designed? 

Stakeholder engagement. Some commenters suggested that CMS collaborate with organized 
medicine/specialty societies during development of an approach for updating data so that 
specialty society expertise, influence, and experience are taken into account. Some suggested 
that having additional opportunities for broad stakeholder engagement and/or public review and 
comment would be helpful. 

Survey approach. Some commenters suggested that either cross-sectional surveys or 
longitudinal surveys would be appropriate to update PE data. One commenter suggested that  
a sample-based approach similar to that of the ground ambulance fee schedule would be 
conducive to the overlapping sample approach described in the read-ahead and should be 
considered. Some commenters noted that practices are diverse and that data gathered should  
be representative of that diversity, ranging from small rural practices to large private practices 
to academic practices. A commenter noted that this diversity extends to ownership models and 
that, for example, employed physician models or consolidated venture-capital-owned practices 
have different expense structures than small independent practices. Other commenters added 
that the survey would need to be flexible and that specialty societies should be involved to 
ensure the survey is distributed across different practice types. One commenter suggested that 
differences in costs between practices that perform services in a facility and those that perform 
services in a nonfacility argue in favor of collecting data separately for these respondents and 
calculating separate PE/HR values for each setting. Another commenter asked whether survey 
content would ensure that all types of indirect expenses are captured. 

Alternatives to surveys. One commenter suggested looking at historical tracking and cost-of- 
living adjustments to obtain the necessary PE data, or potentially looking at trends through 
professional associations, instead of using periodic surveys and relying on individual providers 
to provide this information. 
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 Historically, PE survey contractors have struggled to find physicians willing to 
participate. How could CMS and a future survey contractor best encourage participation, 
without resorting to punitive measures? 

 Which incentives discussed thus far would be most appealing to you? 

Mandatory reporting and punitive measures. Some commenters expressed opposition to 
mandatory cost reporting on grounds of excessive burden. One commenter suggested that 
mandatory reporting would result in a better response rate without bias, but that an opt-out 
should be provided for practices without the infrastructure to support this reporting. 

Monetary incentives. Some commenters agreed that offering monetary incentives to 
compensate for reporting time would be appropriate and beneficial. One commenter suggested 
that only modest incentives would be necessary. Another noted that if data collection were not 
mandatory, incentives would not allow CMS to attain unbiased estimates. 

Other types of incentives. Some commenters said that potential participants should be 
educated on survey importance, and stakeholder groups and specialty societies should be 
involved to get physician buy-in and to increase participation. One commenter cautioned that 
using MIPS as it currently stands would not provide sufficient incentive for some medical 
occupations, such as physical therapists, who currently have limited ability to participate in the 
system. 

 Who in your practice would be the best point of contact to complete a survey on practice 
expenses? 

While some commenters suggested physicians would be the best point of initial contact for 
survey responses, they also indicated that feedback from individuals familiar with financial data 
may be necessary (e.g., chief financial officers, practice managers). Another commenter noted 
that in some types of practices, day-to-day cost management has shifted from individual 
physicians to business managers. One commenter suggested that the pool of practices that are 
knowledgeable about their expenses is shrinking with the increase in hospital-owned practices. 
Another commenter noted that the best point of contact may be different across practice types 
and that CMS should work with specialty societies to identify which role would be best for 
different practices. 

Topic 2. Collecting Practice Expense Data by Specialty 

In the second topic of discussion, participants were given background on how specialty  
factors into the allocation of indirect PE across services and how the number of specialties that  
are currently treated as distinct in the PE algorithm poses issues for updating data. In particular, 
moderators highlighted the poor precision of some specialty-level estimates and the consequences 
that this poses to the quality of allocation. Moderators described several approaches to addressing 
specialty-level estimates of poor precision if specialty is retained as the basis for adjusting the 
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indirect costs of particular services, including (1) using only the reported values that meet 
acceptable precision targets, (2) combining data from specialties that do not meet precision 
targets with the data of similar specialties, and (3) using a weighted average of the values 
reported by similar specialties. Participants were also told how approaches 2 and 3 could allow 
updating of PE inputs with a substantially smaller survey effort than what would be necessary if 
the current specialty-level inputs are retained. 

Question and Summary of Feedback 

 What process would you recommend CMS use to identify groups of specialties with 
similar cost structures? 

Grouping specialties. Some commenters agreed that to ease reporting burden, some 
specialties could be collapsed into groupings. Commenters offered several bases for groupings, 
including overlap of services performed, split between services performed in a facility and 
those performed in a nonfacility, and ratio of total costs to work. However, other commenters 
disagreed and suggested keeping granularity in specialty groups. One commenter noted that 
variation in PE can happen even within a specialty and added that CMS’s rationale for creating 
interventional categories for some specialty types (e.g., pain medicine, radiology, cardiology) 
may be instructive in understanding the issues with specialty grouping for the purposes of PE 
data collection. 

Methods for grouping specialties. A few comments provided suggestions for grouping, or  
not grouping, specialties. One commenter proposed collapsing the 72 Medicare specialties into 
31 groupings that share a large overlap of services performed based on a pilot survey conducted in 
2020. One commenter said that pathology and clinical laboratory services should not be grouped 
together because the overhead and costs per hour are different. Another commenter said that 
radiology and nuclear medicine have little overlap with other specialties, so pooling with other 
specialties would be less accurate. This commenter also suggested that data quality would not be 
improved by splitting radiology into modality or service-line-based procedures. A commenter 
noted that some subspecialties may have cost structures that are more similar to those of other 
specialties than to their own, listing neurocritical care as sharing more with critical care than with 
neurology and neuroimaging as sharing more with radiology than with neurology. 

Alternative approaches. One commenter disagreed with the use of crosswalking methods for 
dealing with low response volumes and suggested that using whatever data were available would 
be preferable to crosswalking. This commenter also noted that using a weighted-average approach 
for calculating specialty-specific rates would not solve issues stemming from practices that 
include multiple specialties with distinct cost structures, and that further investigation would be 
required on this issue. 
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Topic 3. Improving Indirect Practice Expense Allocation 

In the third topic of discussion, participants were given background on the current system of 
indirect PE allocation and some reasons for which the allocator should be revisited for the sake 
of fairness. In particular, moderators discussed examples of PE where the relationship between 
direct costs and work with indirect costs may be more complicated than what is used in the 
current methods, which assumes that indirect costs scale linearly with physician work and direct 
costs. These include expenses associated with services with high direct costs and costs such as 
billing that do not commonly vary across broad classes of services. Moderators also described 
some services that may not be appropriately accounted for under the current methodology—for 
example, artificial intelligence (AI) tools. 

Moderators described an approach for improving the allocator that would break up the 
current indirect pool into less aggregated expense categories and allow for the indirect PE 
allocator to vary by indirect expense type. They outlined advantages of this general approach, 
including the ability to improve fairness through more precise and consistent allocation and 
reduce the sample needs of expense types that do not vary across broad service classes. They 
also discussed the need for data to inform decisions around how to develop methods that allow 
for more nuance in how PE data are allocated, which may be collected through survey efforts to 
update PE. 

Questions and Summary of Feedback 

 Would you support a movement away from specialty-based PE allocation to a system that 
focuses on indirect PE requirements for specific types of services? 

Moving away from specialty-based PE allocation. Some commenters indicated they do not 
support revising the methodology or moving away from specialty-based PE allocation. One 
commenter noted that they believed that the general policy principle that practices within a 
specialty should receive indirect PE in line with the specialty average should remain, and that  
no practices within a specialty should receive more or less indirect PE than others within that 
specialty. Additional commenters indicated that extreme caution should be exercised before 
moving away from specialty-based practice expense allocation to a system that focuses on 
indirect PE requirements for specific types of services. One commenter agreed with a movement 
away from specialty-based allocation and toward a more direct approach of allocation by service 
classes. This commenter noted that if CMS opts to use a service-level approach for allocating 
indirect PE, it should account for variation by site of service (e.g., physician office versus 
hospital) to match costs incurred by physicians and not other entities (e.g., hospitals or 
other facilities). 

Using new kinds of allocators for indirect PE. One commenter said the positive correlation 
between direct and indirect costs in the current allocation should be maintained. This commenter 
cautioned that example alternative allocators given by RAND for some types of expenses, 
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including allocation of indirect costs equally across services for some expenses and the use of time 
rather than work for some services, may not appropriately account for important variation between 
specialties. One commenter said that if square footage were to be used as a basis for allocating 
expense, specialty-specific space costs should be taken into consideration because space costs may 
vary depending on specific needs (e.g., shielding, cooling, venting, IT connectivity). 

 If the current system based on direct and indirect PE is maintained, do you recommend 
any changes in which expenses are classified as direct versus indirect? How should new 
expense types be incorporated in PE rate-setting? 

Classifying direct and indirect PE. A commenter suggested that AMA RUC review which 
expenses are categorized as direct and indirect and make recommendations with specialty 
society input. 

Incorporating new expense types in PE rate-setting. Some commenters suggested that CMS 
work closely with stakeholders to consider new expense types, such as per-click fees58 for AI or 
separate reporting of disposable supplies that cost more than $500, and modify rules for PE  
rate-setting. Some commenters said that AI systems should not be classified as indirect PE and 
would be more appropriately paid as direct PE, because they require service and supplies that  
can be directly tied to a specific patient or encounter. One of these commenters noted that a  
new system of allocation would not be necessary, and that AI systems would be appropriately 
reimbursed as a direct expense, citing precedent for CMS valuing AI codes with direct PE inputs. 
Another commenter noted that alternative ways to calculate per-use costs for these types of 
services should be developed for service-oriented business models that rely on license fees 
or subscriptions. 

A commenter noted several types of new expenses not accurately captured in the MPFS that 
should be included when updating the direct and indirect expense categories: IT (e.g., storage of 
digital film, internet bandwidth, cybersecurity, Cures Act compliance costs), specialized equipment 
and software (e.g., radiology information system and picture archiving and communication 
systems), AI technologies, and costs associated with regulatory compliance and quality assurance. 
This commenter also suggested that the methodology include personal protective equipment in 
direct PE as a clinical expense and as indirect PE for nonclinical staff. 

Accounting for site of service. Some commenters noted that CMS should amend how it 
accounts for site of service in the current system, in particular how it accounts for services 
delivered in a facility versus a nonfacility setting. Some said that any changes that occur in either 
the data or the methods should be phased in over three or four years. 

                                                 
58 According to one commenter, the term “per-click fee” for AI systems inappropriately implies similarity to 
standard IT or software and does not account for the complexity, labor, and expertise needed to provide these 
services. 
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 Do you feel that CMS should collect data to facilitate the development of an updated PE 
allocation methodology? Or do you think the current indirect PE allocation system would 
be adequate if the PE/HR inputs were updated? 

One commenter did not support updating the PE allocation methodology and encouraged 
CMS to contract with RUC to develop and administer a survey effort every ten years. This 
commenter further suggested that the PE allocation system would be adequate if CMS addresses 
existing flaws between the technical and professional components of the PE allocation formula. 
Another commenter indicated that if stakeholders conclude that the relativity of the existing 
PE/HR figures are misaligned and that new data collection is necessary, CMS should work with 
AMA RUC to collect the data. 

Additional Comments 

We received some additional comments unrelated to the town hall questions that are 
summarized below. 

Some commenters said that OPPS data should not be used to set reimbursement for 
physician practices in the nonfacility setting. However, another commenter suggested that the 
current allocation disadvantages the provision of office-based care because data are blended 
across sites of service to calculate indirect cost ratios. Specifically, this commenter said that 
direct costs should be considered the same regardless of site of service because equipment, 
supplies, and labor costs are similar whether the care is performed in a hospital or in an office. 

Some commenters also wanted to be given additional opportunities for stakeholder feedback 
and/or additional time to thoughtfully comment on the topics presented in the town hall. 

A commenter said that using a formula that knowingly underpays for expenses on one side of 
the formula while overpaying for expenses on the other side of the formula to rebalance pools is 
not appropriate. 

A commenter asked whether capital expenses may be better allocated and asserted that a 
depreciation model with 50- to 90-percent utilization does not work for many new technologies 
used in the physician office. 

Finally, one commenter noted that the MPFS has not kept up with the growth in practice 
costs over the past two decades and that this has made it difficult for practices to cover their 
operating expenses. 
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11. Conclusion 

The system of data and methods that CMS uses to support PE rate-setting is complex, and 
thus CMS must take into account a number of competing priorities when considering changes  
to the system. In public comments, stakeholders have advocated for a system that minimizes 
survey burden while recognizing differences in practice cost structures at the specialty and even 
subspecialty levels. Some want CMS to recognize specific PE requirements of their practices, 
while others advocate for broader categories of PE data collection. Because PE rate-setting must 
be budget neutral, policies in which one group of physicians receive a higher payment directly 
results in lower payments for others. 

A fundamental tension exists in the desire to have a system that can recognize and act on 
important changes in PE cost structures while still providing stability and predictability of 
payments over time, so that practices can make appropriate business decisions. The status quo 
system prioritizes stability in PE rate-setting, at the cost of relying on data that are now more 
than 15 years old. Since 2006—the year reflected in the PPI Survey’s data—EHRs have gone 
from being used by a minority of physician practices (29.2 percent in 2006) to being widespread 
(85.9 percent in 2017). Other fundamental changes in the U.S. health care system include the 
structure of practice ownership itself, in which the dominant model of physician employment no 
longer rests in self-owned practices but rather in salaried employment through much larger, 
sometimes hospital-based, groups of physicians. These and other changes to how medicine is 
practiced are not accounted for in the current rate-setting system. Therefore, we recommend 
instituting a system of PE data collection that better balances responsiveness with stability. 

Near-Term Recommendations 

Instituting a system of recurring data collection that can at least support the current 
methodology with new PE/HR measures should be a high priority in the short term. We 
recommend instituting a survey of a rotating panel of practices to refresh the data. While 
participating practices would face a multiyear request to respond to such a survey, we anticipate 
that the burden associated with responding to such an instrument would drop substantially after 
the first wave of data collection, as practices become familiar with the survey instrument, learn 
which data will be requested, and put a process in place for collecting the data more easily in 
subsequent years. Recurring data collection also gives stakeholders, policymakers, and survey 
managers an opportunity to address any perceived shortcomings in data collection without 
resorting to ad hoc supplementary surveys, as has happened in the past. Moreover, retaining a 
high fraction of practices from one wave of data collection to the next in a rotating panel design 
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would be expected to reduce variation in the resulting PE summary statistics, which in turn 
translates to more stable PE RVUs across years. 

Some stakeholders in the town hall suggested that collecting PE data every five or ten years 
would be sufficiently frequent. When determining schedules for updating data, attention should 
be paid to lags between data collection and when new data could be fully phased in. The PPI 
Survey data reflecting 2006 information were not fully phased in until 2013, so a five-year cycle 
could easily result in decade-old data remaining in use before they are fully phased out. 

We do not recommend attempting to add a PE component to an existing survey of physician 
practices in order to update specialty-level PE/HR measures. However, we do recommend using 
auxiliary data to assist with validating and assessing the representativeness of new survey data. 

A key challenge in any new PE data collection that involves a survey will be achieving high 
enough response rates to support future rate-setting needs. At least one commenter in our town 
hall meeting advocated for making such a survey mandatory for sampled practices. However, 
even if CMS were granted statutory authority to require participation, such a requirement would 
likely be unpopular with affected practices. Assuming that the survey is voluntary, buy-in from 
organized medicine and other stakeholder organizations would be extremely important, so 
continued outreach to these communities would be essential to successful data collection. We 
also recommend a substantial pilot effort to ease the process of responding as much as possible 
while still having a robust instrument design that collects data that are detailed enough to 
support refinements to the PE rate-setting methodology. CMS may consider an extended pilot 
survey that assesses potential bias of using a shorter or less intensive sample recruitment 
strategy, which would be expected to yield lower response rates than a longer, more intensive 
recruitment approach. Some town hall stakeholders supported the use of monetary incentives 
for practices to respond, and the survey literature generally supports this method of encouraging 
participation as well. In a longitudinal data collection effort (such as a rotating panel), in-person 
or telephonic data collection may also support higher response rates. 

Under the target sample size of the PPI Survey (i.e., 100 observations per surveyed specialty), 
deviations from the MPFS payments that would result from a census of practices can be expected 
to be as large as plus or minus 6 percentage points for some specialties, even if the underlying PE 
structures remain unchanged. Because many of the key quantities we used to investigate sampling 
variation have likely changed since the PPI Survey data were collected, we recommend an equal 
sample size allocation to begin, with supplementary data to be collected from specialties that 
display high levels of impact standard deviations using the new data. 

Stakeholder feedback suggests that the PPI Survey’s treatment of facility-based versus non-
facility-based practices can be problematic because cost structures vary drastically between places 
of service under Medicare’s payment rules. In this study, we examined the impact of establishing 
a single PE/HR value for many services provided in a facility setting. We recommend that future 
data collection be designed to more directly measure facility versus nonfacility PE/HR measures. 
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We recommend that initial data collection be detailed enough that the appropriateness of other 
methodological refinements to indirect PE allocation can be studied empirically. 

In public comments to the 2021 MPFS Proposed Rule, several stakeholders expressed 
concerns with RAND’s use of information from OPPS in PE rate-setting analyses. While we do 
not recommend transitioning to a purely OPPS-based system, our methodology allows for a 
comparison of MPFS and OPPS-based relative values for comparable components of PE. Our 
analysis highlights procedures that are paid based on drastically different estimates of relative 
resource use under the OPPS and MPFS. Such procedures may be misvalued under OPPS, 
misvalued under the MPFS, or subject to clinical differences when they are performed in 
different places of service—or some combination of the three. We recommend that MPFS PE 
and OPPS-based relative values be compared periodically to help identify potentially misvalued 
services. In cases where no explanation can be provided for why the two relative values for the 
same procedure should be so different, we recommend that MPFS and/or OPPS payments be 
modified to reduce the site-of-service differential. 

Longer-Term Recommendations 

Maintaining the current PE methodology while updating the inputs on a regular basis may seem 
like the appropriate balance of responsiveness with stability. However, as discussed above, our 
simulations demonstrate that such a system can be profoundly unstable owing to statistical 
sampling variation alone. Thus, we believe a key longer-term goal should be to adapt PE data 
collection and methodology to confer stability across time while adjusting to important changes 
in PE. However, many of these modifications would be best implemented if more recent and 
detailed PE data were available. 

In this report, we describe a methodology to identify specialties that are most exposed to 
sampling variation, which allows survey administrators to invest in a larger sample for those 
specialties, while lowering the target sample size when the rate-setting algorithm is less sensitive 
to variation in a specialty’s PE/HR measures. We demonstrated this approach using the PPI 
Survey PE/HR measures, but we recommend collecting initial data to update the assessment of 
sampling variation before setting target sample sizes, as much has likely changed since the PPI 
data were gathered. 

As discussed in the Phase II interim report, another methodological change that would likely 
confer stability to the PE rate-setting system would be to divide the indirect pool into more 
homogenous subpools (such as the cost of leasing physician office space). We anticipate that it 
would be appropriate to pool data across relatively broad groups of specialties. Such pooling 
would substantially reduce sampling error for a fixed total sample size, which would protect 
against large year-to-year swings in PE RVUs in a system with regularly updated data. We 
believe that data to support the design of such a system do not currently exist; we recommend 
exploring a transition to such a system after updated PE data are collected. 
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Conclusion 

After initial PE data have been collected, survey administrators, policymakers, and 
stakeholders will have a substantially better footing from which to make a range of changes to 
improve the methodology, reduce survey burden, and balance responsiveness with volatility in 
PE rate-setting. If a panel of practices were established that initially collected detailed data at 
the specialty level, we anticipate that it would be possible to reduce survey burden through a 
number of functions: 

 grouping specialties with similar PE structures 
 dividing the current indirect pool into subpools that can be measured across larger  

groups of specialties 
 assessing sampling variation in terms of impact standard deviations and reducing target 

sample sizes for specialties/specialty groupings that exceed target precisions 
 discontinuing collection of data elements that are no longer needed for PE rate-setting  

or other policy needs, after methodological adjustments have been decided on. 

Large amounts of money are allocated to physician practices on the basis of PE data and an 
associated methodology that have not been updated substantially in over 15 years. Although  
in-depth and regularly recurring data collection would be a burden for participating practices,  
the importance of updating data and improving methods in order to accurately set payment rates 
justifies that investment. After new data are collected, a number of tactics reviewed in this report 
can be implemented to reduce ongoing survey burden while balancing stability and 
responsiveness to PE market changes. 
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Appendix A. Recurring Surveys Relevant to New Data Collection to Update Practice 
Expense Data in the Medicare Physician Fee Schedule 

Table A.1 shows the abstracted material from 39 surveys that turned up in our search of recurring surveys. Survey relevance was 
established by limiting the search to recurring surveys that met one of three inclusion criteria: (1) has physician-/medical-practice-level 
respondents, (2) has household or organization-level respondents and collects data on consumption, expenditures, or related business 
characteristics, and (3) was conducted by CMS. Information given in the table, particularly that for yearly sample size and yearly 
budget, is often approximated and reflects the most recent published information from technical documentation or survey websites that 
was available at the time of this report (references for each source are provided). Published estimates for these values can often vary in 
how they are calculated and therefore may not be strictly comparable across surveys. Table A.2 lists the sources for the abstracted 
survey characteristics shown in Table A.1. 

Table A.1. Description of Recurring Surveys Identified in an Environmental Scan 

Survey Survey Approach Rotation Rate Panel Length Frequency/Mode Yearly Sample Size Yearly Budget 

ACS Repeated  
cross-section 

NA NA NA/Multiple ~3.5 million housing 
units 

~$226 million (2021) 

Annual Business Survey Repeated  
cross-section 

NA NA Annual/Web ~576,000 firms Not found 

Annual Capital Expenditures 
Survey 

Repeated  
cross-section 

NA NA Annual/Web  ~70,000 firms $5.2 million (2015) 

Annual Retail Trade Survey Hybrid NA 5-6 years Annual/Web ~16,500 firms $4.4 million (2015) 

Annual Survey of 
Entrepreneurs  

Hybrid 3 years 3 years Annual/Web ~290,000 firms Not found 

Annual Survey of 
Manufacturers 

Hybrid NA 5 years Annual/Web ~50,000 firms $7.4 million (2015) 

Annual Survey of State and 
Local Government Finances 

Hybrid Not found 5 years Annual/Mail ~11,000 government 
agencies 

Not found 

Annual Wholesale Trade 
Survey 

Hybrid NA 5–6 years Annual/Web ~8,500 firms $2.1 million (2015) 
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Survey Survey Approach Rotation Rate Panel Length Frequency/Mode Yearly Sample Size Yearly Budget 

Business Enterprise 
Research and Development 
Survey 

Unclear NA NA Annual/Web 42,426 companies Not found 

Community Tracking Study 
Physician Survey 

Hybrid Not found 8 years 4 times between 
1996 and 2004/ 
In-person 

Over 6,500 physicians Not found 

Consumer Expenditure 
Surveys—Interview Survey 

Hybrid Quarterly 1 year Quarterly/ 
In-person 

~48k households  Not found 

CPS Hybrid In 4 months, 
out 8 months, 
return for  
4 months 

16 months Monthly/Telephone ~60,000 households Not found 

Current Employment 
Statistics 

Hybrid Annual 2–3 years Monthly/Multiple ~145,000 firms and 
government agencies 

Not found 

Health and Retirement 
Study 

Longitudinal NA 1992–present Biennial/In-person, 
telephone 

~20k individuals Not found 

Information and 
Communication Technology 
Survey 

Repeated  
cross-section 

NA NA Annual/Web ~46,000 companies $29.4 million (2015) 

Management and 
Organizational Practices 
Survey 

Repeated  
cross-section 

NA NA Every 5 years/Web ~50,000 establishments ~$1.2 million (2010) 

Manufacturers’ Unfilled 
Orders Survey 

Hybrid 5 years 5 years Monthly/Mail, web ~6,000 companies Not found 

MCBS Hybrid Annual 4 years 3 times a year/ 
In-person 

~10,000 $25 million (2021) 

Medicare Health Outcomes 
Survey 

Hybrid 1 year 2 years Annual surveys, 
biennial  
follow-up/Mail 

Varies depending on 
health plan 

Not found 

MEPS HC Hybrid Annual 2 years 5 times over  
2 years/In-person 

~13,000 households ~$40 million (2021) 

MEPS Insurance 
Component (IC) 

Cross-sectional 
and longitudinal 

NA 2 years  Annual/Multiple 2013–2014: 3000; 
2014–2015: 5000; 
2015–2016: 7000 

Not found 

MEPS MOS Repeated  
cross-section 

NA NA Annual/Multiple ~5,000 practices Not found 

MEPS MPC Repeated  
cross-section 

NA NA NA/Multiple ~45,000 practices ~$10 million (2020) 
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Survey Survey Approach Rotation Rate Panel Length Frequency/Mode Yearly Sample Size Yearly Budget 

Monthly Retail Trade Survey  Hybrid Unclear 5 years Monthly/Mail ~13,000 firms Not found 

Monthly Wholesale Trade 
Survey 

Hybrid 5 years 5 years Monthly/Multiple ~4,200 companies  Not found 

NAMCS Repeated  
cross-section 

NA NA Annual/In- person Over 5,500 physicians  Not found 

National Compensation 
Survey 

Hybrid 3 years  
(private sector); 
10 years 
(government 
sample) 

3 years (private 
sector); 10 years 
(government) 

Quarterly/Multiple ~6,200 private sector; 
~1,400 government 

Not found 

National Health and Aging 
Trends Study 

Longitudinal NA 10 years 
(ongoing) 

Annual/In-person ~8,000 individuals Not found 

National Study of Physician 
Organizations (NSPO) 

Hybrid NA Varies Varies/Telephone NSPO1: 1,104; NSPO2: 
538; National Survey of 
Small and Medium-Sized 
Physician Practices: 
1,745; NSPO3: 3,245 
practices 

$2.2 million  
(2011–2012) 

Occupational Employment 
Statistics 

Repeated  
cross-section 

NA NA Semiannual/Multiple ~400K establishments 
(1.1 million over three 
years) 

Not found 

Panel Study of Income 
Dynamics 

Longitudinal NA >50 years Biennial/Multiple ~9,000 households ~$5 million (2021) 

Physician Compensation 
and Productivity Survey 

Repeated  
cross-section 

NA Not found Annual/Not found ~670 provider 
organizations  

Not found 

Physician 
Inpatient/Outpatient 
Revenue Survey 

Repeated  
cross-section 

NA NA Every 3 years/Web ~90 hospitals in 2019 Not found 

Physician Practice 
Benchmark Survey 

Repeated  
cross-section 

NA NA Every other 
year/Web 

~3,500 physicians Not found 

Physicians Foundation 
Physician Survey 

Repeated  
cross-section 

NA NA Every other 
year/Web 

~9,000 physicians Not found 

Quarterly Services Survey Hybrid 5–7 years 5–7 years Quarterly/Mail ~19,500 firms Not found 

SAS Hybrid NA 5–7 years Annual/Web  ~72,000 firms $10.4 million (2015) 
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Survey Survey Approach Rotation Rate Panel Length Frequency/Mode Yearly Sample Size Yearly Budget 

Survey of Income and 
Program Participation 

Hybrid Annual 4 years Annual/In-person, 
telephone 

~42,000 households Not found 

Survey of Program 
Dynamics (SPD) 

Hybrid NA  5 years  
(1997–2002) if 
considering SPD 
alone; 10 years 
(1992–2002) if 
considering  
SIPP data 

Annual/In-person Sampled approx 48.6k, 
32.8k, 33.2k, 33.6k,  
34k, 23.6k from 1997  
to 2002, respectively; 
Interviewed 30.1k,  
16.4k, 16.7k, 18.7k;  
34k, 12.5k respectively 

$10 million 

Table A.2. Sources for Abstracted Survey Characteristics in Table A.1 

Survey Sources 

ACS U.S. Census Bureau, 2018b; Exhibit 12 p. CEN-131: U.S. Census Bureau, 2020c; U.S. Census Bureau, 2020d; U.S. Census 
Bureau, 2021g; U.S. Census Bureau, 2021h; U.S. Census Bureau, 2021i. 

Annual Business Survey U.S. Census Bureau, 2021b. 

Annual Capital Expenditures Survey NASEM, 2018b. 

Annual Retail Trade Survey NASEM, 2018b. 

Annual Survey of Entrepreneurs  NASEM, 2018b. 

Annual Survey of Manufacturers NASEM, 2018b. 

Annual Survey of State and Local 
Government Finances 

U.S. Census Bureau, 2020f. 

Annual Wholesale Trade Survey NASEM, 2018b. 

Business Enterprise Research and 
Development Survey 

NSF, 2020; U.S. Census Bureau, undated a. 

Community Tracking Study Physician 
Survey 

Center for Studying Health System Change 2003; Diaz-Tena et al., 2003; Round 4 methodology: Williams et al., 2006. 

Consumer Expenditure Surveys—
Interview Survey 

U.S. Bureau of Labor Statistics, 2018; U.S. Bureau of Labor Statistics, 2021b. 

Current Employment Statistics U.S. Bureau of Labor Statistics, 2020; U.S. Bureau of Labor Statistics, 2021a; U.S. Bureau of Labor Statistics, 2021f. 

CPS Response rates: U.S. Bureau of Labor Statistics, 2021g; U.S. Bureau of Labor Statistics, 2021b; U.S. Census Bureau, 2006; 
U.S. Census Bureau, 2020c. 

Health and Retirement Study (HRS) HRS, 2017; HRS, 2020a; HRS, 2020b. 

Information and Communication 
Technology Survey 

NASEM, 2018b. 
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Survey Sources 

Management and Organizational 
Practices Survey 

NASEM, 2018b. For response rates, see NASEM, 2018a online under “Resources” on linked National Academies Press 
website; U.S. Census Bureau, “Methodology,” 2017. 

Manufacturers’ Unfilled Orders Survey NASEM, 2018b. For response rates, see Appendix C online under “Resources” on linked National Academies Press website; 
U.S. Census Bureau, 2017. 

MCBS 2015 Methodology: CMS and OEDA, 2018; 2018 Methodology: CMS and OEDA, 2020. 

Medicare Health Outcomes Survey Medicare Health Outcomes Survey, 2021. 

MEPS HC AHRQ, undated; AHRQ, 2019a; AHRQ, 2019b; AHRQ, 2021; Chowdhury, Machlin, and Gwet, 2019. 

MEPS IC Cohen, Cohen, and Davis, 2013; Kashihara and Machlin, 2018. 

MEPS MOS Stagnitti et al., 2018. 

MEPS MPC RTI International, 2020; Stagnitti et al., 2018. 

Monthly Retail Trade Survey  U.S. Census Bureau, 2021m; U.S. Census Bureau, 2021p. 

Monthly Wholesale Trade Survey U.S. Census Bureau, 2021n; U.S. Census Bureau, 2021o.  

NAMCS Hing, Shimizu, and Talwalkar, 2016. 

National Compensation Survey Ferguson, Ponikowski, and Coleman, 2010; NCS, 2018; U.S. Bureau of Labor Statistics, 2017; U.S. Bureau of Labor  
Statistics, 2019. 

National Health and Aging Trends Study DeMatteis, Freedman, and Kasper, 2016; Freedman and Kasper, 2019; National Health & Aging Trends Study, undated. 

National Study of Physician Organizations National Study of Physician Organizations, undated. 

Occupational Employment Statistics U.S. Bureau of Labor Statistics, 2021c; U.S. Bureau of Labor Statistics, 2021d; U.S. Bureau of Labor Statistics, 2021e. 

Panel Study of Income Dynamics University of Michigan, Institute for Social Research, 2019. 

Physician Compensation and Productivity 
Survey 

SullivanCotter, 2019; SullivanCotter, 2021. 

Physician Inpatient/Outpatient Revenue 
Survey 

Merritt Hawkins, 2019. 

Physician Practice Benchmark Survey American Medical Association, 2021. 

Physicians Foundation Physician Survey Physicians Foundation, 2021. 

Quarterly Services Survey U.S. Census Bureau, 2021f; U.S. Census Bureau, 2021q; U.S. Census Bureau, 2021k. 

SAS NASEM, 2018b. 

Survey of Income and Program 
Participation 

U.S. Census Bureau, 2020c; U.S. Census Bureau, 2020e; U.S. Census Bureau, 2021c; U.S. Census Bureau, 2021e. 

Survey of Program Dynamics U.S. Census Bureau, undated b; U.S. Census Bureau, undated c; U.S. Census Bureau, 2002. 
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Appendix B. Supplementary Analyses for Chapter 2 

This appendix contains supplemental analyses to support consideration of a recurring data 
collection system to update the MPFS, described in Chapter 2. 

Market Dynamics of Physician Practices 

To assess the extent to which market forces underlie changes in PE, Table B.1 describes the 
rate of yearly firm entry and exit.59 These rates are calculated using data from the Business 
Dynamics Statistics of the U.S. Census describing the “Offices of Physicians” sector between 
2006 and 2006. In the years between 2006 (when PE was last measured) and 2018 (most recently 
available data), 5.4 percent of these firms entered the market per year on average compared with 
an economy-wide average of 8.2 percent. Within the same time frame, the “Offices of Physicians” 
sector experienced an exit rate of 6.5 percent, while the economy-wide rate was 8.0 percent 
(Table B.1). Further examination of the characteristics of physician firms that exited the market 
over this time frame shows that firm turnover was concentrated among small practices as well as 
practices that were either relatively young or old (Figure B.1). All firms that exited had fewer  
than 500 employees, and over 70 percent had fewer than 5 employees. Therefore, while roughly  
11 percent of physician firms entered or exited the market per year since the last PPI was fielded,  
the implied potential impact on total PE is significantly smaller when weighting for firm size. 
Looking at dynamics by firm age, roughly 30 percent of firms that exited the market were  
five years old or less, while roughly 25 percent of firms were at least 26 years old. 

Table B.1. Average Yearly Firm Entries and Exits from the Offices of Physicians Sector Compared 
with All Industries, 2006–2018 

Firms, 
Offices of 
Physicians 

Firm Exits, 
Offices of 

Physicians 

New Firms, 
Offices of 

Physicians 

Firm Exits, 
Proportion 

of all  
Offices of 

Physicians 

Firm Entries, 
Proportion of 
all Offices of 
Physicians 

Firms, All 
Industries 

Firm  
Exits, All 

Industries 

New  
Firms, All 
Industries 

Firm Exits, 
Proportion 

of All  
Firms 

Firm  
Entries, 

Proportion 
on All Firms 

167,233 10,761 8,987 6.5% 5.4% 5,146,991 413,216 419,902 8.0% 8.2% 

SOURCE: Business Dynamics Statistics, U.S. Census (U.S. Census Bureau, 2021j). 
NOTE: All cells show average yearly numbers and rates from 2007 to 2018. Firm entries represent the number of 
firms less than one year old in a given year. 

                                                 
59 A firm is one or more establishments of the same industry under common ownership or control. A firm exits the 
market when it ceases operations. An establishment is a single physical location at which business is conducted or 
services are performed. Firms that merge or are acquired are not counted in exit statistics. Changes in PE that are 
due to mergers and acquisitions would still be captured in longitudinal data so long as the merger or acquisition does 
not affect willingness to participate. 
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Figure B.1. Average Proportion of Yearly Firm Exits by Firm Size and Age, Offices of Physicians, 
2007–2018 

 

SOURCE: Business Dynamics Statistics, U.S. Census (U.S. Census Bureau, 2021j). 
NOTE: All bars show average proportion of yearly overall firm exits from 2007 to 2018. Firm entry data by firm size 

unavailable at the Offices of Physicians level. 

Estimated Cost of Establishing and Running a Panel 

This section explores the possible budgetary implications of collecting yearly PE data using a 
hybrid survey approach. Precisely characterizing the costs of a hypothetical survey effort to collect 
PE data is prevented by uncertain scope, conditions, and differences in the cost structures of survey 
organizations (Groves, 1989; Olson, Wagner, and Anderson, 2020). Given this uncertainty, we 
describe possible approximate costs using two approaches. First, we infer a budgetary scale by 
consulting the cost and design of existing, federally funded rotating panels. Second, we consulted 
with RAND survey experts to model observed cost relationships under a set of fixed assumptions 
to calculate estimates of enrollment and data collection costs based on different design choices. 
Using this method, we provide low- and high-cost estimates that reflect differences in survey 
length and mode of administration. 

Existing Federal Panel Surveys 

Precise budget data were either not found or unclear for most of the recurring surveys we 
reviewed. For many federally sponsored (“federal”) surveys, budgets for operations and related 
activities of a single survey are combined with other surveys or activities in a single line item or 
contained within the budget of a single center, program, or institute. Fourteen of 36 federal 
surveys had readily accessible yearly budget information. The scope and budgets of federal 
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survey systems with accessible budget data varied significantly. Costs ranged from just over $2 
million annually for the Annual Wholesale Trade Survey, which samples 8,500 companies per 
year, to over $200 million for the Census ACS, which samples 3.5 million households per year. 
The resources needed to administer surveys depend on many features, most importantly the 
sample size, the frequency of data collection, the mode of the survey, the length of the survey, 
and the level of effort required to attain the level and quality of response needed. To examine 
budgets with the highest applicability to a physician panel as described in this chapter, we 
identified three federal surveys with rotating panel designs: the MEPS, MCBS, and SAS. The 
surveys represent a range of designs and conditions that demonstrate features that can affect the 
cost of operation (Table B.2). 

Table B.2. Panel Survey Examples 

 MEPS HC MCBS SAS 

Sponsor AHRQ CMS Census 

Panel length and 
rotation 

2 years, rotating yearly 4 years, rotating yearly 5–7 years, rotating every 
5–7 years 

Collection frequency 5 surveys over 2 years   

Mode Computer-assisted personal 
interview 

  

Yearly responding 
units across all panels 

~12,000–15,000 households 
(2015–2016) 

~19,000 beneficiaries  
(2012–2015) 
(CMS and OEDA, 2018) 

~78,000 companies 

Response 66% 40.7% (2012–2015) 73.10% 

Yearly budget ~$40 million (2021) $25 million (2021) $10.4 million (2015) 

Budget Estimate Modeled on Fixed Assumptions 

Rotating Panel Assumptions 

Our design assumes a rotating panel with a five-year term for each practice and a rotation 
rate of one year. A panel of this length could reasonably balance analytic and efficiency benefits 
with problems introduced by attrition. We use the sample size of the PPI Survey as a reference 
and base our estimates on 3,500 completed surveys per year. This sample size was previously 
chosen to meet predetermined, specialty-specific precision targets. As discussed in Chapter 9, 
overall sampling variation in PE RVUs could be minimized by unequal allocation of sample size 
across specialties or specialty groupings, so we anticipate that a new survey effort with the same 
target sample size as the PPI could improve overall precision. For this estimate, the respondent 
burden is moderated by limiting data collection to a single yearly survey. 
  



 

 182

The sample of practices targeted for panel recruitment would be stratified by specialty, but 
might also include other characteristics such as practice type or size. The number and type of 
strata included in the sample design can have an impact on the timeline and level of effort to 
recruit participants, as the pool of eligible candidates decreases with each additional stratum. 
With a large number of strata, recruitment targets may be less likely to be achieved. For the 
purpose of our estimates, we assume that the sample of practices selected for recruitment will  
be spread across no more than 50 strata, which roughly corresponds to the number of specialty 
strata included in the PPI Survey. 

Physician and physician practice data collection efforts, particularly in studies attempting to 
capture PE data, have struggled to obtain adequate response. Our estimate assumes extensive 
efforts to recruit practices, ongoing contact with practices between yearly surveys to discourage 
attrition, and strong incentives to motivate both of these efforts. Despite this robust outreach,  
we expect relatively modest enrollment and yearly survey response rates. We assume that, on 
average, data collectors will reach out to approximately six practices for every practice that is 
enrolled, an enrollment rate of approximately 17 percent. This rate is used for both the initial 
panel recruitment and ongoing replacement of panel practices lost to attrition. Despite enrollment, 
not all practices will complete data collection each year; we assume a yearly survey response of 
75 percent, meaning that approximately 4,700 practices will need to be enrolled in the panel at 
each year. 

We assume a conservative annual attrition rate of 35 percent of practices, resulting in 
approximately 18 percent of initial practices remaining in the panel at the final year. Yearly 
recruitment of panel members, such that the target of 3,500 completed surveys is met each 
year, is included in our cost estimate. Higher response and retention rates may be possible with 
an in-depth pilot survey that optimizes the instrument and recruitment strategies. In the past, 
shorter PE-related surveys have yielded substantially higher response rates (Berk, Mueller, and 
Thran, 1996). 

Cost Estimates 

Multiple factors drive the cost of survey data collection: sample design and size; mode of 
data collection; instrument length, complexity, and subject; field period and location; incidence 
and response rates; and a variety of other methodological and administrative factors. Costs can 
be variable or fixed, direct or indirect, and can change based on survey mode (Feld, 2008). In 
developing our low and high estimates for panel recruitment and data collection, we used survey 
length and mode of data collection as cost drivers. We held constant the number of enrolled 
practices, number of completed interviews, length of field period, and incidence, cooperation, 
and attrition rates. 
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Changing the values assigned to the drivers will change costs, though not necessarily in equal 
proportions. For example, while doubling the number of completed surveys would roughly double 
the cost of the data collection activities—and have a large impact on overall project cost—changes 
to the length of the field period may have a smaller impact on the overall budget. 

There are several costs that, while important, are excluded from our estimates: 

 Organization fees. Feld (2008) notes the difference between survey costs and survey 
price, where survey price includes profit, or fee, that is included by the organization 
undertaking the work. We cannot make an assessment of the additional fee that might be 
levied by the administrators of a practice panel. Our estimates focus solely on the fixed 
and variable costs associated with development, sampling, and data collection activities 
and management. 

 Incentives. With the general decline in survey response, coupled with low response 
rates for complex surveys among physicians, providing a well-designed incentive 
structure will be critical to meeting enrollment and data collection goals. Whether the 
incentives offered are monetary, nonmonetary, or a combination, we assume that they 
will be perceived as being of high value to practices. Nonmonetary incentives provided 
by CMS or other entities (e.g., endorsement, CME credits, MIPS points) will be a key 
element in establishing legitimacy and the importance of participation. Indeed, the 
ability of administrators of a practice panel to offer incentives for enrollment and for 
completing yearly surveys is an underlying assumption of our budgeting. Without such 
incentives, the current cost estimates would not stand, and the feasibility of obtaining 
and maintaining adequate sample representation would be questionable. While no 
monetary payments are included in our estimates, we do include costs for the design 
and preparation of practice reports, and the development of a web interface for 
participating practices. 

 Supplemental surveys and analysis. An advantage of an ongoing panel is the 
opportunity to field additional surveys to panel members separate from the yearly 
survey, or to include additional items in the yearly survey. Our estimates do not include 
costs for such supplemental surveys or survey items. 

We divide costs into three distinct periods: a development period, year 1 data collection, and 
subsequent (ongoing) data collection. The development period includes project planning, design, 
and development activities. Year 1 data collection includes the initial panel recruitment and 
survey data collection. The estimate for ongoing data collection assumes steady-state recruitment 
and data collection activities to maintain the required number of completed surveys each year. 

For year 1 and ongoing data collection costs, we provide both low- and high-cost estimates, 
reflecting the cost differences introduced by survey length and mode of administration (Table B.3). 
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Table B.3. Low- and High-Cost Estimates of a Hybrid Survey Panel of Physician Practices 

  Development 
Period 

Year 1 
Data Collection 

Subsequent Years 
(Ongoing) 

Low estimate $2.0 million $6.0 million $3.9 million 

High estimate  $11.5 million $7.0 million 

For the low-cost estimate we assume a mixed-mode approach for both recruitment and survey 
data collection. Practices will be recruited using the web, with telephone and field follow-up. 
While the low-estimate recruitment activities will predominantly be centralized, we assume that 
any effort to recruit panel participants will employ some amount of in-person data collection.  
This will be particularly important in preventing selection bias and for ensuring enrollment of 
high-value practices from strata where the pool is limited. For the low-cost estimate, the yearly 
survey will be conducted by web and telephone. With centralized survey efforts, mixed-mode 
approaches have consistently been shown to produce higher response rates than data collection 
utilizing a single mode (Creighton et al., 2007; Goldenberg, McGrath, and Tan, 2009; Laurie and 
Lynn, 2009). The survey instrument is assumed to take up to one hour to complete, and while  
it is considered to be reasonably complex, it could be completed by one respondent in a single 
survey session. 

The high-cost estimate assumes that all recruitment and survey administration is conducted 
in person with an interviewer visiting the physician practice. The survey instrument will be of 
greater length and complexity than that for the low-cost estimate, taking upward of two hours  
to complete. Completion may require the input of multiple respondents within the practice, 
although we assume that all data can be obtained during one in-person session. It is generally 
agreed that in-person data collection, while significantly more expensive than in-house data 
collection, is better suited to longer and more complex instruments. In-person surveys also 
achieve higher response rates than all other single modes of data collection. 
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Appendix C. Lean Model Survey Instrument 

[If sampling by physician practice] The following questions relate to the expenses supporting all 
patient care provided by all practitioners at the medical office at [ADDRESS]. In the following 
questions, this survey will refer to the office at that address as “your medical office.” 

Unless otherwise instructed, please report only the expenses associated with your medical office, 
and report them only once. If an expense is included in a response to a question, please exclude 
that expense from questions that follow. 

Expenses 
Please estimate the following costs or expenses for your medical office in 20XX: 

1. The total operating cost (i.e., practice expense).  
Exclude the cost of salary and fringe benefits of physicians and other providers that 
directly bill Medicare and medical malpractice insurance. 

$__________ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

2. The sum of expenses related to medical equipment and assets used in direct 
observation, diagnosis, or treatment of patients.  
Include depreciation, maintenance contracts, equipment repairs, leases/rent of 
equipment, component costs associated with acquisition of items (such as shipping/ 
freight, tax, installation/assembly, insurance), and medical equipment software such as 
that dedicated for exclusive use in clinical laboratory, radiology, imaging, or other 
ancillary services.  
Exclude nonmedical office equipment and furniture. 

$______ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

3. The sum of expenses for clinical (and clinical support) materials, supplies, and 
services.  
Include expenses such as drugs, X-ray films, disposable medical products, secure waste 
disposal, laboratory services, radiology and imaging, dietary services, and laundry 
services. 
Exclude expenses for office supplies and services. 

$______ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 
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4. The sum of nonclinical office expenses.  
Include nonclinical IT expenses (i.e., IT-related equipment, devices, materials, parts, 
peripherals, software, services, including electronic health record [EHR] systems), 
nonmedical office equipment and supplies, rent or lease payments on the office space, 
security, maintenance/groundskeeping, cleaning/janitorial service, utilities, property 
taxes, storage, building repairs/improvements/additions, depreciation (on buildings, 
repairs, renovations, improvements), and other expenses for general operations of office 
or grounds. 

$______ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

Payroll 

5. The sum of nonphysician payroll expenses (salaries and benefits) for clinical 
personnel involved primarily in clinical, professional, or technical activities. 
Include RNs, lab technicians, X-ray technicians, medical assistants, and other clinical 
personnel who do not independently bill Medicare.  
Exclude nurse practitioners, physician assistants, and other non-MD/DO health care 
professionals who independently bill Medicare. 

$______ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

6. The sum of nonphysician payroll expenses (salaries and benefits) for nonclinical 
personnel involved primarily in administrative, secretarial, or clerical activities. 
Include office managers, transcriptionists, translators, medical records personnel, 
receptionists, schedulers, and billing and coding staff. 

$______ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

Other expenses 

7. The sum of any other expenses not included above.  
Include legal, marketing, accounting/tax, office management, third-party billing, 
consulting, and professional fees (association memberships, maintenance of certification 
or licensure, journal subscriptions, continuing education fees, or other expenses related to 
maintaining professional competence).  
Exclude professional liability insurance and expenses used in direct observation, 
diagnosis, or treatment of patients, which should be captured in questions 2 or 3 above. 

$______ 

 This was calculated from or included in accounting and billing documentation 

 This is an approximation 
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Physician time or work RVUs 

Please estimate the following information as an average per provider in your medical office in 
20XX. “Provider” indicates physicians or nonphysician providers such as nurse practitioners or 
physician assistants who independently bill Medicare. 

8. The number of work RVUs provided 

______ RVUs per provider 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

9. The number of direct patient care hours 

______ hours per provider per week 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 

Modification for Practices with External Owners or Financial Arrangements 

For practices that report external ownership or financial relationships, questions will be 
expanded to record the proportion paid by another organization. For example, Question 1 would 
be modified as: 

Please estimate the following costs or expenses for your medical office in 20XX: 

10. The total operating cost (i.e., practice expense).  
Exclude the cost of salary and fringe benefits of physicians and other providers that 
directly bill Medicare and medical malpractice insurance. 

$__________ 
 This was calculated from or included in accounting and billing documentation 
 This is an approximation 
 What amount or proportion of these expenses was paid by another 

organization, if any? (report as either a dollar value or a percentage; record 
zero if none) 

$______ 
______% 

 This was calculated from or included in accounting and billing documentation 
 This is an approximation 
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Appendix D. Other Surveys Considered 

Medical Expenditure Panel Survey 

The MEPS (MEPS, undated b) is a set of surveys that includes data on the use and cost of 
health care services. It surveys families/individuals (MEPS HC), their medical providers 
(MEPS MPC), and their employers (MEPS IC). The core component, MEPS HC, is nationally 
representative of the U.S. civilian noninstitutionalized population. The MPC supplements data 
from the HC. A sample of providers is contacted to obtain information that is inaccurate or 
missing from the HC. The purpose of the current MPC is thus only for revision and imputation 
of the HC data. 

The most relevant component for PE purposes is the MOS, which is part of the MPC 
(includes hospitals, physicians, pharmacists, and home health care providers). The MOS expands 
on the data collected by the MPC to include the organization and financial characteristics of 
office-based practices that serve as the usual source of care providers seen by respondents in HC. 
Thus, the MOS provides data for a subsample of providers already in the MPC. Data from the 
MOS and the MPC samples are not nationally representative and do not have comprehensive 
specialty coverage. 

While the MEPS MOS surveys physicians and includes cost data and practice characteristics 
that would be most relevant, we excluded it from further consideration because MEPS’s 
sampling framework focuses on patients, not physicians. Thus, it does not provide data that  
are representative of medical practices in the United States, nor can it be adapted to do so. 

Medical Group Management Association Cost & Revenue Survey 

The MGMA survey (MGMA, 2021a) is an annual survey of medical practices’ revenues, 
expenses, and staffing. While it collects very relevant cost data, use of this survey to obtain PE 
data for CMS would be problematic for several reasons. First, MGMA fields the survey to its 
members, but participation is voluntary and not limited to MGMA members. Thus, this survey is 
not designed to be representative of a national population that aligns with CMS’s interests. As a 
result, many specialties are not well represented, specialty-specific sample sizes are highly 
variable, and large practices are overrepresented. Second, in return for participation, MGMA 
provides feedback on cost information to practices following a model of “the more you give, the 
more you get” (MGMA, 2021b). There are also concerns about respondents in multiple years 
using this feedback to adapt their cost structure such that the survey results are less representative 
of CMS’s population of interest. Finally, the MGMA survey is proprietary, which prevents it from 
being used for rate-setting purposes under federal law. Given these representation concerns, we 
did not consider the MGMA survey to be a feasible option for appending a PE module. 



 

 189

Table D.1. Examples of Interagency Data Sharing 

Data Being Shared 
Provider of 

Data User of Data Purpose of Sharing Notes 

Medicare cost reports 
(HCRIS) for hospitals 

CMS Health Resources 
and Services 
Administration 

Verification of hospitals’ 340B 
program eligibility 

Both agencies 
are within HHS 

National Death Index CDC National Center 
for Telehealth & 
Technology 
(DOD) 

Verification of death and cause 
of death among military service 
members 

 

Program participation 
and benefits 

SSA Census Bureau Research on population 
requiring Social Security benefits 
(e.g., work and earnings 
dynamics); improve quality of 
data on program participation 
and transfers 

Linked with SIPP 
and CPS 

Administrative tax data; 
program data (SNAP, 
WIC, housing assistance, 
OASDI, SSI) 

IRS, state 
governments 

Census Bureau Research on poverty 
measurement 

Linked with SIPP 
and CPS 

State data on business 
births/deaths, 
employment 

State 
governments 

Census Bureau Emergency management, area 
profile analyses, inflow/outflow 
analyses 

 

ACS Census 
Bureau 

CMS Develop estimates of uninsured 
population eligible for insurance 
through the marketplace, for 
outreach purposes 

 

NOTE: DOD = Department of Defense; OASDI = Old Age, Survivors and Disability Insurance; SSI = Supplemental 
Security Income program; HCRIS = Healthcare Cost Report Information System; SNAP = Supplemental Nutrition and 
Assistance Program; WIC= Special Supplemental Nutrition Program for Women, Infants, and Children 

Table D.2. Examples of Joint Data Collection Efforts Across Agencies 

Survey Primary Sponsor Data Collected By Description 

Supplement on 
Retirement, 
Pensions, and 
Related Content 

Social Security 
Administration 

Census Bureau Onetime survey on participation in 
pension/retirement plans, retirement 
contributions, and disabilities. It is not part of the 
SIPP, though the sample includes households 
that participated in wave 1 of the 2014 SIPP.a 

CPS BLS Census Bureau Monthly survey of households on labor force, 
employment status, work hours, and earnings. 
The Census Bureau collects the data, while 
BLS analyzes/publishes the data (and provides 
two-thirds of the funding). 

Supplemental 
Poverty Measure 
(SPM)b 

Census Bureau & 
BLS 

Census Bureau 
 

An extension of the official poverty measure to 
include participation in government social 
programs, which are not included in the official 
measure. 
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Survey Primary Sponsor Data Collected By Description 

   The Census Bureau (assisted by BLS and in 
consultation with other federal agencies) is 
responsible for technical design of the SPM. 

Interagency technical working groups (members 
from multiple federal agencies) were formed in 
2009 and 2019 to evaluate and provide 
suggestions to the Census Bureau/BLS on the 
development of alternative measures of poverty. 

Consumer 
Expenditure 
Survey 

BLS Census Bureau Provides data on expenditures, income, and 
demographic characteristics of consumers in 
the United States. 

Business 
Enterprise 
Research and 
Development 
Survey 

National Center for 
Science and 
Engineering 
Statistics 

Census Bureau Survey of U.S. businesses that provides data on 
expenses related to research and development. 

a SIPP, conducted by the Census Bureau, is a panel survey of individuals and households about their income and 
participation in government social and transfer programs. It also collects information on economic well-being, family 
dynamics, educational attainment, housing expenditures, asset ownership, health insurance, disability, child care, 
and food security. 
b Other collaborators for the SPM include the Economics and Statistics Administration, the Council of Economic 
Advisers, HHS, and the Office of Management and Budget in 2009 and 11 federal agencies in 2019. 

Table D.3. Specialty Coverage in National Ambulatory Medical Care Survey 

NAMCS Specialty Group Sampled In-Scope Respondents 

General and Family Practice  269 83 

Internal Medicine  104 35 

Pediatrics  120 53 

General Surgery  111 44 

Obstetrics and Gynecology  139 45 

Orthopedic Surgery  141 37 

Cardiovascular Diseases  154 47 

Dermatology  170 69 

Urology  143 47 

Psychiatry  119 37 

Neurology  122 44 

Ophthalmology  168 66 

Otolaryngology  143 48 

Other specialties  218 66 

SOURCE: Author calculations using NAMCS 2016 public use file. See Table 1 of the 2016 documentation for 
additional details. 
NOTE: Specialties here are constructed from AMA specialty, which is available only in the restricted file. Sample 
includes only those who completed a patient record form; it excludes both those who participated but did not see 
patients during report period and those who refused to participate. 
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Table D.4. Sample Sizes in National Ambulatory Medical Care Survey by Year 

 2010 2011 2012 2013 2014 2015 2016 

Sampled 3,525 3,819 15,740 11,212 9,989 8,091 3,699 

In-scope (eligible) 2,406 2,555 9,574 6,999 6,016 4,910 2,080 

Response rate (weighted) 57.3 54.1 39.4 40.4 39.0 29.6 32.7 

SOURCE: National Summary Tables (CDC, 2021; Lau, McCaig, and Hing, 2016). 
NOTE: 2010–2012 response rates: The numerator is the combined number of in-scope physicians from the physician 
and CHC samples who participated fully in NAMCS or who did not see any patients during their sampled reporting 
week; the denominator is all in-scope physicians selected from both the physician and CHC samples. 2013+ 
response rates: The response rate is the percentage of in-scope physicians for whom at least one-half of their 
expected number of patient record forms was completed. 
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Appendix E. Supplemental Information for the Outpatient 
Prospective Payment System Analyses 

This appendix contains supplemental information on the methodology and results from the 
OPPS analyses described in Chapter 6. 

Determining Which Services Furnished in Nonfacility Settings Could Be 
Valued Using Outpatient Prospective Payment System Data 

This section includes additional details on the criteria we developed to identify services that 
are eligible for PE valuation using OPPS data. Figure E.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 relative values in nonfacility settings. 

We started with 16,959 records according to the CY 2019 MPFS final rule (CMS, 2019b). 
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 [active code], R [restricted coverage], and T [paid as only service]). 

2. HCPCS codes that are not payable in a nonfacility setting (indicated by the “nonfacility 
NA indicator” in the published rate files). We exclude modifiers that do not incur 
intraservice direct PE. In the published rate files, an 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 an HCPCS 
code has two or three records and one of them is billed with modifier TC, we retained the 
record with modifier TC. 

3. HCPCS codes that have zero nonfacility intraservice direct PE. The OPPS cost data are 
comparable to relative PE during the intraservice period in nonfacility settings.60 

After the first stage of exclusions, we retained 3,147 unique HCPCS codes that are paid 
nonfacility PE. Next, we excluded HCPCS codes for which we determined that OPPS data were 
not comparable to PE or were insufficient. One HCPCS code, Q0092, was not included because 
the clinical content is different when performed in nonfacility and outpatient settings. Seven 
HCPCS codes—G0451, 90911, 92520, 97598, 67602, 97605, 97606, 97610—with “always 
                                                 
60 Using the CY 2019 MPFS final rule direct PE inputs, we calculated the intraservice direct costs as the sum of the 
nonfacility service, supply, and equipment costs minus facility supply and equipment costs. We subtracted the 
facility supply and equipment costs from this intraservice estimate because they are typically for postservice supply 
and equipment costs for codes that have a 10- or 90-day global period. 
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therapy” or “sometimes therapy” designations are paid the MPFS nonfacility rate regardless of 
setting (CMS, 2021a). 

Figure E.1. Health Care Common Procedure Coding System Codes with Outpatient Prospective 
Payment System Costs Comparable to Nonfacility Practice Expense 

 

SOURCE: Authors’ analysis of MPFS and OPPS data. 
NOTE: HCPCS codes in the gray boxes are excluded from the OPPS-based PE valuation for the following reasons: 
PE is not paid, there is no direct PE component, or we could not estimate costs from the OPPS data. HCPCS codes 
in the white boxes are further sorted by criteria. For HCPCS codes in orange boxes, we used OPPS-based relative 
values to replace nonfacility intraservice PE RVUs in the simulations. 

Of the 3,139 HCPCS codes remaining, 670 have low HOPD volumes, defined as fewer than 
30 services per year, which we deemed not enough data to provide a reliable cost estimate.  
Of the codes with low HOPD volume, 553 are also infrequently provided in physician offices 
(frequency less than 1,000), and 106 are not paid under OPPS and thus do not have OPPS cost 
data. These 659 codes were excluded from the valuation using OPPS-based relative values. 

For the remaining 11 HCPCS codes that have low HOPD volumes but high nonfacility 
volumes, we looked for other similar HCPCS codes based on APC and intraservice direct PE 
costs. Specifically, for each of the 11 target codes, we identified all codes under the same APC 
with intraservice direct PE between 85 and 115 percent of the target code’s intraservice direct PE 
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and set the average OPPS cost across these identified codes as the OPPS cost for the target code 
(Table E.1). We exclude one code, 92621, because it is not assigned to an APC. 

Table E.1. Health Care Common Procedure Coding System Codes with Low Hospital Outpatient 
Department Volume and Crosswalked to the Average Outpatient Prospective Payment System 

Cost of Other Similar Health Care Common Procedure Coding System Codes 

HCPCS  HCPCS Description 
Nonfacility 

Intraservice Direct PE APC 
Average Nonfacility 

Intraservice Direct PE 

17360 Skin peel therapy 5.55 5051 28.97 

68040 Treatment of eyelid lesions 6.46 5501 11.51 

76102 Complex body section X-rays 42.64 5522 142.91 

90880 Hypnotherapy 2.59 5822 2.59 

92260 Ophthalmoscopy/Dynamometry 1.52 5732 6.98 

92270 Electro-oculography 24.7 5734 35.35 

92571 Filtered speech hearing test 9.36 5732 11.17 

93050 Art pressure waveform analys 4.81 5732 6.35 

95144 Antigen therapy services 1.48 5691 12.61 

95170 Antigen therapy services 0.851 5691 8.81 

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 24 codes for which we have 
OPPS data: G0260, G0463, G0404, 93005, 93017, 93041, 93225, 93226, 93270, 93271, 93786, 
93788, 94015, 77014, 77387, 77402, 77407, 77412, 77385, 77386, 9322X, 9326X, 9378X, and 
7738X. 

In addition, some codes paid under the MPFS are billed under different codes in OPPS. We 
crosswalked 34 codes to OPPS codes and applied their relative value according to the cost of the 
corresponding OPPS codes (Table E.2). 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. For example, for an ultrasonic guidance for placement of radiation 
therapy fields, HCPCS code G6001 is used in the MPFS, while code 77387 is used in the OPPS. 
Another example is the E&M office visit codes that are 99201–99215 in MPFS but are billed 
using a single clinic visit code (G0463) in the OPPS. After applying these criteria, we ended  
up with 2,479 HCPCS codes with OPPS data that could be used to establish PE RVUs in the 
simulation analyses. Because of the 24 codes that take on values of other codes, we used OPPS 
data for 2,455 unique codes to value PE RVUs for these 2,479 codes. 
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Table E.2. Crosswalk for Health Care Common Procedure Coding System Codes Paid Under the 
Medicare Physician Fee Schedule and Outpatient Prospective Payment System 

HCPCS Code 
Used in MPFS HCPCS Short Description in MPFS 

HCPCS Code(s) Used in 
OPPS 

HCPCS Short Description in 
OPPS 

27096 Inject sacroiliac joint G0260 Inj for sacroiliac jt anesth 

77014 Ct scan for therapy guide 77014 and 77387a Ct scan for therapy guide and 
Guidance for radj tx dlvr 

93000 Electrocardiogram complete 93005 Electrocardiogram tracing 

93015 Cardiovascular stress test 93017 Cardiovascular stress test 

93040 Rhythm ecg with report 93041 Rhythm ecg tracing 

94014 Patient recorded spirometry 94015 Patient recorded spirometry 

99201 Office/outpatient visit new G0463 Hospital outpt clinic visit 

99202 Office/outpatient visit new G0463 Hospital outpt clinic visit 

99203 Office/outpatient visit new G0463 Hospital outpt clinic visit 

99204 Office/outpatient visit new G0463 Hospital outpt clinic visit 

99205 Office/outpatient visit new G0463 Hospital outpt clinic visit 

99211 Office/outpatient visit est G0463 Hospital outpt clinic visit 

99212 Office/outpatient visit est G0463 Hospital outpt clinic visit 

99213 Office/outpatient visit est G0463 Hospital outpt clinic visit 

99214 Office/outpatient visit est G0463 Hospital outpt clinic visit 

99215 Office/outpatient visit est G0463 Hospital outpt clinic visit 

G0403 Ekg for initial prevent exam G0404 Ekg tracing for initial prev 

G6001 Echo guidance radiotherapy 77387 Guidance for radj tx dlvr 

G6002 Stereoscopic x-ray guidance 77387 Guidance for radj tx dlvr 

G6003 Radiation treatment delivery 77402 Radiation treatment delivery 

G6004 Radiation treatment delivery 77402 Radiation treatment delivery 

G6005 Radiation treatment delivery 77402 Radiation treatment delivery 

G6006 Radiation treatment delivery 77402 Radiation treatment delivery 

G6007 Radiation treatment delivery 77407 Radiation treatment delivery 

G6008 Radiation treatment delivery 77407 Radiation treatment delivery 

G6009 Radiation treatment delivery 77407 Radiation treatment delivery 

G6010 Radiation treatment delivery 77407 Radiation treatment delivery 

G6011 Radiation treatment delivery 77412 Radiation treatment delivery 

G6012 Radiation treatment delivery 77412 Radiation treatment delivery 

G6013 Radiation treatment delivery 77412 Radiation treatment delivery 

G6014 Radiation treatment delivery 77412 Radiation treatment delivery 

G6016 Delivery comp imrt 77385 Ntsty modul rad tx dlvr smpl 

a We used a volume-weighted average OPPS cost of 77014 and 77387. 

Figure E.2 shows the exclusion stages for facility PE and the final set of codes for which we 
derived OPPS-based relative values for services provided in facility settings. 
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Figure E.2. Health Care Common Procedure Coding System Codes with Outpatient Prospective 
Payment System-Based Estimates for Facility Practice Expense 

 

SOURCE: Authors’ analysis of MPFS and OPPS data. 
NOTE: HCPCS codes in the gray boxes are excluded from the OPPS-based PE valuation for the following reasons: 
PE is not paid, there is no direct PE component, or we could not estimate costs from the OPPS data. 

As with the nonfacility process, we started with 16,959 records according to the CY 2019 
MPFS final rule (CMS, 2019b). 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 facility setting (indicated by the “facility NA 
indicator” in the published rate files). We exclude modifiers that do not incur intra-
service direct PE. 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. 

3. HCPCS codes that have zero facility direct PE. These codes only have indirect PE 
associated with work and we retain their MPFS facility PE RVU. 

After the first stage of exclusions, we retained 5,574 unique HCPCS codes that are paid PE. 
Next, we excluded HCPCS codes for which we had insufficient data to estimate total intra-service 
costs from the OPPS data. One HCPCS code, Q0092, was not included because the clinical 
content is different when performed in nonfacility and outpatient settings. Six HCPCS codes, 
those with “always therapy” or “sometimes therapy” designations, are paid the MPFS nonfacility 
rate regardless of setting (CMS, 2021c). 
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Of the 5,567 HCPCS codes remaining, we crosswalked codes to get comparable costs 
between the MPFS rates and the OPPS rates. 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 24 codes for which we have OPPS data. In addition, some codes paid under the 
MPFS are billed under different codes in OPPS. We crosswalked 34 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. For example, for an 
ultrasonic guidance for placement of radiation therapy fields, HCPCS code G6001 is used in the 
MPFS, while code 77387 is used in the OPPS. Another example is the E&M office visit codes 
that are 99201–99215 in MPFS but are billed using a single clinic visit code (G0463) in the 
OPPS. After applying these criteria, we ended up with 5,567 HCPCS codes with OPPS data that 
could be used to establish PE RVUs in the simulation analyses. Because of the 24 codes that 
take on values of other codes, we used data for 5,543 unique codes to value PE RVUs. 

Estimating Postoperative Visit Counts in Global Periods 

To derive OPPS-based PE estimates for postoperative visits, we applied the OPPS cost for a 
clinic visit (G0463) to an estimated number of postoperative visits that typically occur after each 
procedure. Following Mulcahy et al. (2021), we imputed actual visits for each procedure with a 
10- or 90-day global period using data on postoperative visits reported via HCPCS code 99024,  
a no-pay code for postoperative visits that CMS required select practitioners in nine states to 
report for 296 procedures. 

We estimated the ratio of the median number of reported nonfacility 99024 visits over the 
expected number of nonfacility visits at the procedure code level. For the purpose of this project, 
we calculated the ratio to reflect the setting of a “typical” procedure, whether it is nonfacility or 
facility, to be consistent with the Physician Time File and current payment policy. We assumed 
that procedures with at least one expected inpatient-based postoperative visit in the Physician 
Time File would typically be performed in facility settings, while others would typically be in 
nonfacility settings. For example, the ratio of the median number of reported 99024 visits over  
the expected number of 99024 visits for a procedure typically done in a nonfacility setting is 
measured using only procedures that occurred in a nonfacility setting. Of the 296 procedures 
where reporting was required, we excluded five codes with zero expected outpatient postoperative 
visits and three codes that had since transitioned to 0-day global periods. The final analytic 
sample included 288 procedure codes. We estimated the ratio of actual to expected postoperative 
visits among the identified typical procedures with claims-based reporting of 99024 using a 
fractional logit model with a log link function and binomial family to account for the fact that  
the dependent variable is a percentage (Papke and Wooldridge, 1993). Specifically, 
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𝑔 𝜇
𝛼 𝛽 𝐺𝑙𝑜𝑏𝑎𝑙90 𝛽 𝐼𝑛𝑡𝑟𝑎𝑇𝑖𝑚𝑒 𝛽 𝑃𝑜𝑠𝑡𝑇𝑖𝑚𝑒 𝛽 𝐹𝑎𝑐𝑖𝑙𝑖𝑡𝑦𝑆ℎ𝑎𝑟𝑒
𝛽 𝑆𝑝𝑒𝑐𝑖𝑎𝑙𝑡𝑦𝑆ℎ𝑎𝑟𝑒 , 

where g(.) is a log link function; μi is the ratio of the median number of reported 99024 visits over 
the expected number of 99024 visits for procedure code i; Global90 is an indicator for a 90-day 
global period; IntraTime represents the intraprocedure time in minutes (i.e., the summation of  
pre-position time, preservice scrub dressing and waiting time, median nonfacility time, and 
immediate postservice time); PostTime is the total postoperative visit time in minutes (i.e., total 
physician time minus pre- and nonfacility time); FacilityShare represents the share of procedures 
performed in a facility setting; and SpecialtyShare is a vector that contains the share of procedures 
performed within the typical setting by each of 24 different specialties. We predicted the ratio of 
actual to expected postoperative visits using the regression model for all procedures with 10- and 
90-day global periods (including those that required HCPCS code 99024 reporting, as reporting 
was required in only nine states), multiplied by the number of expected visits from the Physician 
Time File, and rounded estimated actual visits to the nearest tenth of a visit. Last, we applied the 
OPPS cost for a clinic visit (G0463) to an estimated number of postoperative visits. 

“Base Ambulatory Payment Classification” Categories 

The APC is a grouping of clinically related services requiring similar resource levels. The 
OPPS payment rates are established at the APC level such that HCPCS codes assigned to each 
APC are paid the same average payment rate. We categorized HCPCS into “base APC” categories 
that reflect similar types of procedures at a higher level than APCs. The aggregate PE for 
procedures within a base APC category was kept budget neutral in some of the scenarios. 

Table E.3 shows the APC and HCPCS codes included within each of the 46 base APC 
categories. Most base APCs reflect the collapsing of levels for a given APC (e.g., the base APC 
for Airway Endoscopy reflects the APCs for Levels 1–5 Airway Endoscopy) and other related 
codes that are often packaged under the OPPS (packaged codes are not assigned to an APC in 
OPPS). We did not include base APCs for the Minor Procedures and Diagnostic Tests and 
Related Services APCs that are groupings of similar resource levels but are not clinically related 
services. For the following selected types of service in Minor Procedures or Diagnostic Test 
APCs, we included base APC categories based on the CPT codebook subdivisions: Moderate 
Sedation, Neurology and Neuromuscular Procedures, Ophthalmology, Otorhinolaryngology, and 
Sleep Medicine Testing. 
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Table E.3. Base Ambulatory Payment Classification Categories 

Base APC Included APC and HCPCS Codes 

Abdominal/Peritoneal/Biliary 
and Related Procedures 

APC 5341 (Abdominal/Peritoneal/Biliary and Related Procedures) and HCPCS 
47542–47544 

Airway Endoscopy APCs 5151–5155 (Levels 1–5 Airway Endoscopy) and HCPCS 31627, 31632, 
31633, 31654 

Blood Product Exchange and 
Related Services 

APCs in 5241–5243 (Levels 1–3 Blood Product Exchange and Related Services) 

Breast/Lymphatic Surgery and 
Related Procedures 

APCs in 5091–5093 (Levels 1–3 Breast/Lymphatic Surgery and Related 
Procedures) 

Cardiac Rehabilitation APC 5771 (Cardiac Rehabilitation) 

Clinic Visits and Related 
Services 

APC 5012 (Clinic Visits and Related Services) excluding HCPCS 92002, 92004, 
92012, 92014 (included in Ophthalmology; and HCPCS 99201–99205, 99211–
99215, 99354, 99355, 99415  

Critical Care APC 5041 (Critical Care) and HCPCS 99292 

Drug Administration Levels 1–2 APCs 5691–5692 (Levels 1–2 Drug Administration) and HCPCS 90472, 90474, 
96368 

Drug Administration Levels 3–4 APCs 5693–5694 (Levels 3–4 Drug Administration) 

Electronic Analysis of Devices APCs 5741–5743 (Electronic Analysis of Devices) and HCPCS 93286, 93287 

Electrophysiologic Procedures APC 5211 (Electrophysiologic Procedures) and HCPCS 93644 

Endovascular Procedures APCs 5191–5194 (Levels 1–4 Endovascular Procedures) and HCPCS  
36907–36909, 371885–371886, 37222–37223, 37232–37234, 37237, 37239, 
37247, 37249, 37252–37253, 93464 

ENT Procedures APCs 5161–5164 (Levels 1–4 ENT Procedures) 

Excision/Biopsy/Incision and 
Drainage 

APCs 5071–5073 (Levels 1–3 Excision/Biopsy/Incision and Drainage) and HCPCS 
10036, 11047, 19001, 19082, 19084, 19086, 19282, 19284, 19286, 19288, 49400 

Extraocular, Repair, and Plastic 
Eye Procedures 

APCs 5501–5504 (Levels 1–4 Extraocular, Repair, and Plastic Eye Procedures) 

Gynecologic Procedures APCs 5411–5415 (Levels 1–5 Gynecologic Procedures) and HCPCS 56606, 58110, 
58340 

Health and Behavior Services APCs 5281–5283 (Levels 1–3 Health and Behavior Services) and HCPCS 90833, 
90836, 90838, 90840, 99489, 99498, G0506 

Hyperbaric Oxygen APC 5061 (Hyperbaric Oxygen) 

Imaging with Contrast APCs 5571–5573 (Levels 1–3 Imaging with Contrast) and HCPCS 19030, 20501, 
23350, 24220, 25246, 27093, 27095, 27096, 27678, 36005, 42550, 50684, 50690, 
51600, 51610, 68850, 72275, 75565, 93566, 93567, 93568 

Imaging without Contrast APCs 5521–5524 (Levels 1–4 Imaging without Contrast) and HCPCS  
76376–76377, 76802, 76810, 76812, 76814, 76946, 76965, 77003, 77011, 77014, 
93314, 93320, 93321, 93325, G0288 

Intraocular Procedures APC 5491 (Level 1 Intraocular Procedures) 

Laparoscopy and Related 
Services 

APCs 5361–5362 (Levels 1–2 Laparoscopy and Related Services) 

Laser Eye Procedures APC 5481 (Laser Eye Procedures) 

Lower GI Procedures APCs 5311–5313 (Levels 1–3 Lower GI Procedures) 

Manipulation Therapy APC 5811 (Manipulation Therapy) 

Moderate Sedation HCPCS 99151, 99152, 99153, and G0500 

Musculoskeletal Procedures APCs 5111–5114 (Levels 1–4 Musculoskeletal Procedures) and HCPCS 22512, 
22515 

Nerve Injections APCs 5441–5443 (Levels 1–3 Nerve Injections) and HCPCS 62284, 62290, 62291, 
94462, 64480, 64484, 64486, 64488, 64491, 64492, 64494, 64495, 64643, 64645  

Nerve Procedures APC 5431 (Level 1 Nerve Procedures) and HCPCS 64634, 64636 
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Base APC Included APC and HCPCS Codes 

Neurology and Neuromuscular 
Procedures 

HCPCS 95812, 95813, 95816, 95819, 95822, 95827, 95860, 95861, 95863–98570, 
95872, 95875, 95905, 95907–95913, 95921–95930, 95933, 95937–95939, 95950, 
95953, 95956, 95958, 95961 

Neurostimulator and Related 
Procedures 

APCs 5461–5463 (Levels 1–3 Neurostimulator and Related Procedures) 

Nuclear Medicine and Related 
Services 

APCs 5591–5593 (Levels 1–3 Nuclear Medicine and Related Services) and HCPCS 
78020, 78496 

Ophthalmology HCPCS 92002, 92004, 92012, 92014 (in APC 5012 for Clinic Visits and Related 
Services), 92020, 92025, 92060, 92065, 92081–92083, 92132–92134, 92136, 
92145, 92225–92228, 92230, 92235, 92240, 92242, 92250, 92260, 92270,  
92283–92287, 92311, 92313, 92315, 92325 

Otorhinolaryngology HCPCS 92504, 92511, 92512, 92516, 92520, 92537, 92538, 92540–92542,  
92544–92548, 92550, 92552, 92553, 92555–92557, 92562, 92563, 92565, 92567, 
92568, 92570, 92577, 92579, 92582–92588, 92603, 92604, 92620, 92625–92627 

Pathology APCs 5671–5674 (Levels 1–4 Pathology) and HCPCS 88141, 88177, 88185, 
88311, 88314, 88332, 88334, 88341, 88350, 88364, 88369, 88373, 88380, 88381, 
88387 

Pulmonary Treatment APC 5791 (Pulmonary Treatment)  

Radiation Therapy APCs 5621–5627 (Levels 1–7 Radiation Therapy) and HCPCS 77417, 77790, 
G6001–G6014, G6016 

Resuscitation and 
Cardioversion 

APC 5781 (Resuscitation and Cardioversion) 

Skin Procedures APCs 5051–5055 (Levels 1–5 Skin Procedures) and HCPCS 11045, 11046, 11201, 
11732, 11922, 13102, 13122, 13133, 13153, 15003, 15005, 15101, 15121, 15201, 
15221, 15241, 15261, 15272, 15274, 15276, 15278, 17003, 17312, 17314, 17315  

Sleep Medicine Testing HCPCS 95782, 95783, 95800, 95801, 95803, 95805–95808, 95810, 95811  

Strapping and Cast Application APCs 5101–5102 (Levels 1–2 Strapping and Cast Application) 

Therapeutic Nuclear Medicine APC 5661 (Therapeutic Nuclear Medicine) 

Therapeutic Radiation 
Treatment Preparation 

APCs 5611–5613 (Levels 1–3 Therapeutic Radiation Treatment Preparation) and 
HCPCS 77293 

Upper GI Procedures APCs 5301–5303 (Levels 1–3 Upper GI Procedures) and HCPCS 49424 

Urology and Related Services APCs 5371–5377 (Levels 1–7 Urology and Related Services) and HCPCS 50606, 
50706, 51797  

Vascular Procedures APCs 5181–5184 (Levels 1–4 Vascular Procedures) and HCPCS 36010–36015, 
36140, 36160, 36200, 36215–36218, 36227, 36228, 36245–36248, 36400, 36410, 
36476, 36479, 36481, 75774, 75901, 75902, 75984, 75989 

SOURCE: Authors’ analysis based on the APC and CPT codebook. 

Supplemental Results 

Impact of Alternative Specifications Using Outpatient Prospective Payment 
System–Based Relative Values 

Table E.4 shows the impact of alternative scenarios 3 and 4 relative to scenario 2. Like 
scenario 2, scenarios 3 and 4 include budget neutrality constraints for base APCs. In scenario 3, 
the number of postoperative visits is reduced according to the estimated number of actual visits 
using the methodology developed by Mulcahy and colleagues in their assessment of 10-and  
90-day global periods (Mulcahy et al., 2021). In scenario 4, we established OPPS-based relative 
values at the APC level rather than the HCPCS level. The impacts on specialties have magnitudes 
similar to those of scenario 2. 
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Table E.4. Impact of Using Alternative Outpatient Prospective Payment System-Based Relative 
Values to Allocate Practice Expense, by Specialty 

Specialty 

Allowed Charges 
(in Millions of 

Dollars) 

Scenario 2 Scenario 3 Scenario 4 

Impact of PE RVU Changes 
(% Difference) 

Allergy/Immunology 239 17 19 26 
Anesthesiology 1,983 –1 –1 –1 
Audiologist 69 19 20 19 
Cardiac Surgery 291 –4 –4 –4 
Cardiology 6,534 5 7 6 
Chiropractor 748 <1 1 <1 
Clinical Psychologist 840 12 13 13 
Clinical Social Worker 792 14 15 15 
Colon and Rectal Surgery 168 –4 –9 –4 
Critical Care 340 –1 –<1 –1 
Dermatology 3,610 <1 –5 1 
Diagnostic Testing Facility 632 –32 –31 –34 
Emergency Medicine 3,120 –<1 –1 –<1 
Endocrinology 483 –4 –2 –2 
Family Practice 6,227 2 3 1 
Gastroenterology 1,738 <1 2 1 
General Practice 431 <1 2 –1 
General Surgery 2,075 –3 –5 –3 
Geriatrics 194 –1 1 –1 
Hand Surgery 215 –4 –10 –3 
Hematology/Oncology 1,686 –10 –8 –12 
Independent Laboratory 626 –3 –<1 –3 
Infectious Disease 646 –3 –2 –3 
Internal Medicine 10,768 1 3 1 
Interventional Pain Management 884 –3 –3 –4 
Interventional Radiology 374 –<1 <2 –1 
Multispecialty Clinic/Other Physicians 148 <1 1 <1 
Nephrology 2,191 8 11 8 
Neurology 1,520 –4 –3 –3 
Neurosurgery 803 –8 –10 –8 
Nuclear Medicine 49 –3 –2 –3 
Nurse Anesthetist/Anesthesiologist Assistant 1,246 <1 <1 <1 
Nurse Practitioner 4,055 1 2 <1 
Obstetrics/Gynecology 648 –6 –6 –6 
Ophthalmology 5,381 5 2 4 
Optometry 1,288 –2 –1 –2 
Oral/Maxillofacial Surgery 70 –17 –27 –18 
Orthopedic Surgery 3,774 <1 –2 –<1 
Otolaryngology 1,209 <1 –1 2 
Pathology 1,145 1 2 1 
Pediatrics 61 2 3 2 
Physical Medicine 1,110 2 4 3 
Physical/Occupational Therapy 3,894 –<1 –<1 –<1 
Physician Assistant 2,454 3 2 3 
Plastic Surgery 376 2 –9 3 
Podiatry 2,082 1 –1 4 
Portable X-Ray Supplier 102 10 10 10 
Psychiatry 1,208 3 4 <1 
Pulmonary Disease 1,708 –2 –1 –2 
Radiation Oncology/Radiation Therapy 
Centers 

1,723 –3 –2 –3 

Radiology 4,871 –6 –6 –6 
Rheumatology 537 –4 –2 –4 
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Specialty 

Allowed Charges 
(in Millions of 

Dollars) 

Scenario 2 Scenario 3 Scenario 4 

Impact of PE RVU Changes 
(% Difference) 

Thoracic Surgery 355 –4 –5 –4 
Urology 1,808 5 6 5 
Vascular Surgery 1,086 –10 –10 –10 
Other 33 4 4 2 

Total 92,650 0 0 0 

SOURCE: Authors’ analysis with MPFS, OPPS, and carrier and outpatient claims data. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses, and does not include the OPPS caps on imaging services. 

Impact of Outpatient Prospective Payment System Imaging Caps 

Table E.5 shows the impact of the OPPS caps on imaging services. The OPPS caps here are 
applied to the PE RVUs at the national level, without accounting for the geographic practice 
cost indices that affect the actual implementation of OPPS caps on MPFS payments. The OPPS 
caps affect relatively few procedure codes and specialties, with only a few specialties having 
impacts exceeding 0.1 percent, including Urology (–0.9 percent), Diagnostic Testing Facility  
(–0.5 percent), Radiology (–0.4 percent), and Vascular Surgery (–0.3 percent). The use of 
OPPS-based relative values to establish PE RVUs as described in Chapter 6 would have a  
much larger impact than the OPPS caps. 

Table E.5. Impact of Outpatient Prospective Payment System Imaging Caps, by Specialty 

Specialty 
Allowed Charges  

(in Millions of Dollars) 
Impact of PE RVU Changes  

(% Difference) 

Allergy/Immunology 239 0.0 
Anesthesiology 1,983 0.0 
Audiologist 69 0.0 
Cardiac Surgery 291 0.0 
Cardiology 6,534 –0.1 
Chiropractor 748 0.0 
Clinical Psychologist 840 0.0 
Clinical Social Worker 792 0.0 
Colon and Rectal Surgery 168 –0.1 
Critical Care 340 0.0 
Dermatology 3,610 0.0 
Diagnostic Testing Facility 632 –0.5 
Emergency Medicine 3,120 0.0 
Endocrinology 483 0.0 
Family Practice 6,227 0.0 
Gastroenterology 1,738 0.0 
General Practice 431 0.0 
General Surgery 2,075 –0.1 
Geriatrics 194 0.0 
Hand Surgery 215 0.0 
Hematology/Oncology 1,686 0.0 
Independent Laboratory 626 0.0 
Infectious Disease 646 0.0 
Internal Medicine 10,768 0.0 
Interventional Pain Management 884 0.0 
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Specialty 
Allowed Charges  

(in Millions of Dollars) 
Impact of PE RVU Changes  

(% Difference) 

Interventional Radiology 374 –0.2 
Multispecialty Clinic/Other Phys 148 –0.1 
Nephrology 2,191 –0.1 
Neurology 1,520 –0.2 
Neurosurgery 803 0.0 
Nuclear Medicine 49 –0.2 
Nurse Anesthetist/Anesthesiologist Assistant 1,246 0.0 
Nurse Practitioner 4,055 0.0 
Obstetrics/Gynecology 648 0.0 
Ophthalmology 5,381 0.0 
Optometry 1,288 0.0 
Oral/Maxillofacial Surgery 70 –0.2 
Orthopedic Surgery 3,774 0.0 
Otolaryngology 1,209 0.0 
Pathology 1,145 0.0 
Pediatrics 61 0.0 
Physical Medicine 1,110 0.0 
Physical/Occupational Therapy 3,894 0.0 
Physician Assistant 2,454 0.0 
Plastic Surgery 376 0.0 
Podiatry 2,082 0.0 
Portable X-Ray Supplier 102 0.0 
Psychiatry 1,208 0.0 
Pulmonary Disease 1,708 0.0 
Radiation Oncology and Radiation Therapy Centers 1,723 0.0 
Radiology 4,871 –0.4 
Rheumatology 537 0.0 
Thoracic Surgery 355 0.0 
Urology 1,808 –0.9 
Vascular Surgery 1,086 –0.3 
Other 33 0.0 

Total 92,650 –0.1 

SOURCE: Authors’ analysis using the MPFS data. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses. It does not include the OPPS caps on imaging services. 

Applying Ambulatory Payment Classifications to Practice Expense Relative Value Units 

We derived PE RVUs for each APC using the volume-weighted average PE RVUs of 
HCPCS codes assigned to the APC. In this analysis, we use the APCs to group HCPCS codes, 
but we do not use the OPPS cost information. Because APCs are established for the OPPS, we 
make three adjustments before calculating the volume-weighted average PE RVU. 

First, we omit the APCs for Diagnostic Tests and Related Services and for Minor Procedures 
because procedures in these APCs are not clinically similar (they require similar resource use in 
hospital outpatient settings). 

Second, OPPS costs are comparable to direct PE and indirect PE associated with direct PE, 
but they do not reflect indirect PE associated with work. Thus, we carved out indirect PE 
associated with work and calculated the APC-level PE only on the direct and associated indirect 
portion of PE. 
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Third, because OPPS does not assign APCs to services that are packaged with a primary 
service,61 we allocated PE for add-on codes to their primary service codes. An add-on code must 
be billed with a primary service; it can be associated with one or more primary services. We 
identified add-on and associated primary service codes from the CPT codebook. For add-on 
codes associated with multiple primary codes, we allocated PE for add-on codes to primary 
codes according to the share of primary codes billed (i.e., the share assigned to each primary 
code equaled the volume of that primary code divided by the total volume of all primary codes 
associated with that add-on). 

Separately for nonfacility and facility PE, we calculated the APC-level PE RVU as the 
volume-weighted average of all PE RVUs for HCPCS codes assigned to each APC, including 
the add-on PE values. All HCPCS codes within an APC were assigned the same APC PE RVU 
value. Because PE for the add-on codes was included in the APC PE RVU value, add-on codes 
were not separately payable and were assigned zero PE RVU. 

Table E.6 shows the impact of establishing PE RVUs at the APC level. The impact of 
establishing APC PE RVUs on specialties depends on how the service mix of each specialty is 
distributed across APCs. Larger impacts occur for specialties with a service mix that spans 
multiple APCs or includes subsets of procedures with an APC. For example, Optometry has a –
13-percent impact because eye exams (HCPCS 92002, 92004, 92012, 92014) have greater cost 
compared with the average cost of procedures included in the APC 5012 for Clinic Visits and 
Related Services. On the other end, Portable X-Ray Supplier has a +13-percent impact because 
most procedures provided have a lower-than-average cost relative to the other procedures in its 
APCs (mostly Imaging without Contrast). 

Table E.6. Impact of Using Ambulatory Payment Classification Practice Expense Relative Value 
Units, by Specialty 

Specialty 
Allowed Charges  

(in Millions of Dollars) 
Impact of PE RVU Changes  

(% Difference) 

Allergy/Immunology 239 –2 
Anesthesiology 1,983 1 
Audiologist 69 <1 
Cardiac Surgery 291 –2 
Cardiology 6,534 –1 
Chiropractor 748 <1 
Clinical Psychologist 840 2 
Clinical Social Worker 792 4 
Colon and Rectal Surgery 168 –1 
Critical Care 340 <1 
Dermatology 3,610 6 
Diagnostic Testing Facility 632 –5 
Emergency Medicine 3,120 –<1 
Endocrinology 483 –4 
  

                                                 
61 These packaged codes are identified with status indicator N in the OPPS. 
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Specialty 
Allowed Charges  

(in Millions of Dollars) 
Impact of PE RVU Changes  

(% Difference) 

Family Practice 6,227 3 
Gastroenterology 1,738 –1 
General Practice 431 3 
General Surgery 2,075 –<1 
Geriatrics 194 –<1 
Hand Surgery 215 –1 
Hematology/Oncology 1,686 –10 
Independent Laboratory 626 –2 
Infectious Disease 646 –1 
Internal Medicine 10,768 1 
Interventional Pain Management 884 1 
Interventional Radiology 374 4 
Multispecialty Clinic/Other Phys 148 1 
Nephrology 2,191 5 
Neurology 1,520 –2 
Neurosurgery 803 <1 
Nuclear Medicine 49 1 
Nurse Anesthetist/Anesthesiologist Assistant 1,246 <1 
Nurse Practitioner 4,055 3 
Obstetrics/Gynecology 648 –2 
Ophthalmology 5,381 –4 
Optometry 1,288 –13 
Oral/Maxillofacial Surgery 70 –4 
Orthopedic Surgery 3,774 4 
Otolaryngology 1,209 1 
Pathology 1,145 –2 
Pediatrics 61 2 
Physical Medicine 1,110 1 
Physical/Occupational Therapy 3,894 –<1 
Physician Assistant 2,454 6 
Plastic Surgery 376 –2 
Podiatry 2,082 –5 
Portable X-Ray Supplier 102 13 
Psychiatry 1,208 4 
Pulmonary Disease 1,708 –<1 
Radiation Oncology and Radiation Therapy Centers 1,723 <1 
Radiology 4,871 –1 
Rheumatology 537 –6 
Thoracic Surgery 355 –3 
Urology 1,808 1 
Vascular Surgery 1,086 –6 
Other 33 3 

Total 92,650 0 

SOURCE: Authors’ analysis using the MPFS data and APC assignments in the OPPS. 
NOTE: The change in PE RVUs is relative to a CY 2019 MPFS baseline including fully transitioned market-based 
supply and equipment prices and adjustment to indirect PE for office-based services with very low direct PE 
expenses. It does not include the OPPS caps on imaging services. 
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Appendix F. Supplemental Information for Analyses Using 
Outpatient Prospective Payment System–Based Relative Value 
Units to Identify Potentially Misvalued Services and Address 
Site-of-Service Differentials 

Tables F.1 and F.2 provide additional information on the top five procedures identified as 
potentially over- or undervalued based on the OPPS-to-RBRVS ratio, service volume, and cost 
impact. The top five procedures in each category exclude procedures that are performed fewer than 
100 times in the nonfacility setting. The per-service dollar differentials are calculated as follows: 

Per-service $ difference  OPPS-based RVUs RBRVS RVUs ∗ Conversion Factor . 

If the OPPS-based RVUs are lower than the RBRVS RVUs (that is, the ratio is less than 1.0), 
the dollar difference is negative. Conversely, the dollar difference is positive if the OPPS-based 
RVUs are higher than the RBRVS values (that is, the ratio is greater than 1.0). 

Table F.1. Top Five Procedures with Nonfacility Intraservice OPPS-to-RBRVS Ratios 
Less Than 0.5, by OPPS-to-RBRVS Ratio, Nonfacility Volume, and Dollar Difference 

HCPCS Modifier 
HCPCS 

Description APC APC Description 
Nonfacility 

Volume 

RBRVS 
Intra-svc.  
PE RVU 

OPPS-
Based PE 

RVU 

OPPS-to-
RBRVS 
Ratio 

Per-Service  
$ Difference 

By OPPS-to-RBRVS ratio 

65855  
Trabeculoplasty 
laser surg 

5481 
Laser Eye 
Procedures 100,290 1.37 0.09 0.06 –46 

75561 TC 
Cardiac mri for 
morph w/dye 

5572 
Level 2 Imaging 
with Contrast 2,518 7.48 0.13 0.02 –265 

75571 TC 
Ct hrt w/o dye 
w/ca test 

5521 
Level 1 Imaging 
without Contrast 8,245 1.88 0.09 0.05 –64 

88374 TC 
M/phmtrc alys 
ishquant/semiq 

5672 Level 2 Pathology 
43,579 7.04 0.11 0.02 –250 

93229  
Remote 30 day 
ecg tech supp 

5721 
Level 1 Imaging 
with Contrast 221,211 19.34 0.88 0.05 –665 

By nonfacility volume 

88185  
Flowcytometry/tc 
add-on 

NAa NAa 
1,840,016 0.67 0.14 0.21 –19 

88312 TC 
Special stains 
group 1 

5671 Level 1 Pathology 
834,667 1.51 0.21 0.14 –47 
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HCPCS Modifier 
HCPCS 

Description APC APC Description 
Nonfacility 

Volume 

RBRVS 
Intra-svc.  
PE RVU 

OPPS-
Based PE 

RVU 

OPPS-to-
RBRVS 
Ratio 

Per-Service  
$ Difference 

93296  
Rem interrog evl 
pm/ids 

5741 
Level 1 Electronic 
Analysis of Devices 1,046,653 0.65 0.32 0.50 –12 

93880 TC 
Extracranial bilat 
study 

5523 
Level 3 Imaging 
without Contrast 1,214,292 4.23 1.74 0.41 –90 

G0249  
Provide inr test 
mater/equip 

5012 
Clinic Visits and 
Related Services 1,286,028 1.92 0.95 0.50 –35 

By per-service $ difference 

37225  
Fem/popl revas 
w/ather 

5193 
Level 3 
Endovascular 
Procedures 20,176 326.54 104.48 0.32 –8,003 

37227  
Fem/popl revasc 
stnt & ather 

5194 
Level 4 
Endovascular 
Procedures 12,675 422.44 143.04 0.34 –10,069 

37229  
Tib/per revasc 
w/ather 

5194 
Level 4 
Endovascular 
Procedures 20,744 323.66 91.09 0.28 –8,382 

37231  
Tib/per revasc 
stent & ather 

5194 
Level 4 
Endovascular 
Procedures 1,194 399.47 125.61 0.31 –9,870 

37243  

Vasc 
embolize/occlude 
organ 

5193 
Level 3 
Endovascular 
Procedures 287 257.03 50.56 0.20 –7,441 

a Add-on codes are not assigned to APCs in the OPPS because they are bundled with their primary procedures. 
HCPCS 88185 is an add-on code to 88184, which is assigned to APC 5673 Level 3 Pathology. 

Table F.2. Top Five Procedures with Nonfacility Intraservice OPPS-to-RBRVS Ratios Greater Than 
1.5, by OPPS-to-RBRVS Ratio, Nonfacility Volume, and Dollar Difference 

HCPCS Modifier 
HCPCS 

Description APC APC Description 
Nonfacility 

Volume 

RBRVS 
Intrasvc. 
PE RVU 

OPPS-
Based PE 

RVU 

OPPS-to-
RBRVS 
Ratio 

Per-Service  
$ Difference 

By OPPS-to-RBRVS ratio 

90840 
 Psytx crisis ea 

addl 30 min 
NAa NAa 

4,716 0.01 1.45 122.27 51.76 

90845 
 

Psychoanalysis 
5823 

Level 3 Health and 
Behavior Services 5,606 0.01 2.73 257.51 98.00 

90846 
 Family psytx 

w/o pt 50 min 
5823 

Level 3 Health and 
Behavior Services 18,340 0.01 1.50 104.23 53.57 

90847 
 Family psytx 

w/pt 50 min 
5823 

Level 3 Health and 
Behavior Services 164,165 0.01 1.34 97.20 47.79 

95970 
 Alys npgt w/o 

prgrmg 
5734 

Level 4 Minor 
Procedures 28,403 0.01 0.71 89.06 25.26 
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HCPCS Modifier 
HCPCS 

Description APC APC Description 
Nonfacility 

Volume 

RBRVS 
Intrasvc. 
PE RVU 

OPPS-
Based PE 

RVU 

OPPS-to-
RBRVS 
Ratio 

Per-Service  
$ Difference 

By nonfacility volume 

17000 

 
Destruct 
premalg lesion 

5071 
Level 1 
Excision/Biopsy/Incision 
and Drainage 5,600,620 0.33 0.83 2.54 18.07 

17003 

 Destruct 
premalg les 2-
14 

NAa NAa 
18,043,709 0.09 0.18 1.95 3.24 

92134 TC 
Cptr ophth dx 
img post segmt 

5733 
Level 3 Minor 
Procedures 6,437,456 0.24 0.53 2.22 10.44 

95004  
Percut allergy 
skin tests 

5724 
Level 4 Diagnostic 
Tests and Related 
Services 10,828,907 0.10 0.26 2.77 6.05 

99212  
Office/outpatient 
visit est 

NAb NAb 
1,286,028 1.92 0.95 0.50 –35 

By per-service $ difference 

24505 
 Treat humerus 

fracture 
5112 

Level 2 Musculoskeletal 
Procedures 215 1.89 21.12 11.15 693 

63663 

 
Revise spine 
eltrd perq aray 

5462 
Level 2 Neurostimulator 
and Related 
Procedures 138 11.49 44.12 3.84 1,176 

64561 

 
Implant 
neuroelectrodes 

5462 
Level 2 Neurostimulator 
and Related 
Procedures 4,165 9.65 49.82 5.16 1,448 

75726 
TC Artery X-rays 

abdomen 
5184 

Level 4 Vascular 
Procedures 1,021 2.09 22.63 10.80 740 

75736 
TC Artery X-rays 

pelvis 
5184 

Level 4 Vascular 
Procedures 1,236 2.40 24.47 10.19 795 

a Add-on codes are not assigned to APCs in the OPPS because they are bundled with their primary procedures. 
HCPCS 90840 is an add-on code to 90839, which is assigned to APC 5823 Level 3 Health and Behavior Services. 
HCPCS 17003 is an add-on code to 17000, which is assigned to APC 5051 Level 1 Skin Procedures. 
b OPPS uses G0463 for hospital outpatient clinic visits, which is assigned to APC 5012 Clinic Visits and Related 
Services. 

Table F.3 summarizes the distribution of OPPS-to-RBRVS ratios for procedures assigned to 
APCs where the OPPS-to-RBRVS ratio is less than 0.5. Table F.4 summarizes the results for 
APCs where the ratio is greater than 1.5. The tables include only APCs with a total dollar 
difference greater than $25 million. 
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Table F.3. Distribution of Outpatient Prospective Payment System-Based Relative Value Units to 
Resource-Based Relative Value Scale Relative Value Units Ratios for Procedures Assigned to 
Ambulatory Payment Classifications with Average OPPS-Based-to-RBRVS Relative Value Unit 

Ratio Less Than 0.5 and Total Dollar Difference Greater Than $25 Million 

APC Description 
Procedures 

(N) 
Nonfacility 

Service Volume 

Total Dollar 
Difference 

(000s) 

Average 
RBRVS 

Intraservice PE 
RVU 

Avg. Ratio of 
OPPS-Based 

RVUs to RBRVS 
RVUs 

5114 
Level 4 Musculoskeletal 
Procedures 23 12,578 –42,728 139.03 0.32 

 .25 1 2,550 –7,140 85.11 0.09 

 >.25–.50 4 9,405 –36,119 162.34 0.4 

 >.85–1.15 1 7 0 6.37 0.89 

 >2.0–3.0 2 207 105  9.75 2.45 

 >3.0 15 409 426  6.65 5.35 

5194 
Level 4 Endovascular 
Procedures 7 40,365 –193,866 233.11 0.3 

 .25 1 52 –178 104.66 0.9 

 >.25–.50 4 27,589 –175,176 295.29 0.40 

 >.50–.70 2 12,724 –18,512 98.82 0.59 

5502 

Level 2 Extraocular, 
Repair, and Plastic Eye 
Procedures 11 95,693 –33,894 15.89 0.38 

.25 1 34,647 –37,665 38.78 0.22 

 >.50–.70 1 430 –23 4.38 0.67 

 >1.15–1.5 3 38,752 918  3.68 1.18 

 >1.5–2.0 1 4,968  355  2.57 1.77 

 >2.0–3.0 2 4,272 478  2.84 2.09 

 >3.0 3 12,624 2,043  0.61 8.38 

5523 
Level 3 Imaging without 
Contrast 46 4,826,431 –403,484 4.19 0.45 

 .25 5 258,567 –29,636 3.71 0.14 

 >.25–.50 24 2,931,962 –283,394 4.48 0.40 

 >.50–.70 9 1,570,368 –93,179 3.85 0.57 

 >.70–.85 4 9,641 –201 2.10 0.73 

 >.85–1.15 1 6,153 33  2.43 1.06 

 >1.15–1.5 2 138 1  1.00 1.21 

 >3.0 1 49,602 2,891  0.71 3.26 

5571 
Level 1 Imaging with 
Contrast 47 710,829 –80,344 4.35 0.28 

 .25 25 215,905 –37,946 6.11 0.20 

 >.25–.50 21 494,922 –42,398 3.58 0.34 

 >.50–.70 1 2 –0 2.14 0.60 
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APC Description 
Procedures 

(N) 
Nonfacility 

Service Volume 

Total Dollar 
Difference 

(000s) 

Average 
RBRVS 

Intraservice PE 
RVU 

Avg. Ratio of 
OPPS-Based 

RVUs to RBRVS 
RVUs 

5572 
Level 2 Imaging with 
Contrast 41 1,266,351 –189,838 6.78 0.39 

 .25 3 30,684 –7,017 7.93 0.20 

 >.25–.50 22 820,817 –137,621 7.00 0.33 

 >.50–.70 14 409,565 –45,381 6.33 0.51 

 >1.5–2.0 1 4,029 83  0.71 1.80 

 >2.0–3.0 1 1,256 99  1.44 2.52 

5622 
Level 2 Radiation 
Therapy 12 716,974 –125,187 6.67 0.27 

 .25 3 9,607 –2,412 8.97 0.22 

 >.25–.50 7 704,442 –122,532 6.64 0.27 

 >.50–.70 2 2,925 –242 4.83 0.53 

5671 Level 1 Pathology 14 11,438,682 –221,064 0.92 0.42 

 .25 3 928,906 –57,590 1.95 0.12 

 >.25–.50 3 10,211,452 –160,915 0.83 0.48 

 >.50–.70 3 279,074 –2,626 0.75 0.65 

 >.85–1.15 1 6,406 –22 0.70 0.87 

>2.0–3.0 1 26 0  0.09 2.66 

>3.0 3 12,818 88  0.08 3.42 

5672 Level 2 Pathology 15 1,844,648 –115,666 2.10 0.17 

 .25 9 1,684,259 –112,582 2.21 0.16 

 >.25–.50 2 141,244 –3,018 0.93 0.36 

 >.50–.70 1 3,454 –7 0.18 0.69 

 >.70–.85 1 15,306 –60 0.46 0.76 

 >.85–1.15 1 260 –0 0.38 0.88 

 >3.0 1 125 1  0.10 3.75 

5673 Level 3 Pathology 15 2,322,013 –72,588 1.12 0.23 

 .25 9 397,575 –33,198 2.70 0.14 

 >.25–.50 6 1,924,438 –39,390 0.80 0.29 

5741 
Level 1 Electronic 
Analysis of Devices 19 2,709,168 –56,495 0.92 0.37 

 .25 1 78,262 –2,052 0.94 0.23 

 >.25–.50 14 1,560,878 –44,950 1.15 0.31 

 >.50–.70 2 1,023,406 –9,822 0.60 0.56 

 >1.15–1.5 1 623 2 0.58 1.18 

 >2.0–3.0 1 45,999 326 0.19 2.06 
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Table F.4. Distribution of Outpatient Prospective Payment System-Based Relative Value Units to 
Resource-Based Relative Value Scale Relative Value Units Ratios for Procedures Assigned to 
Ambulatory Payment Classifications with Average OPPS-Based-to-RBRVS Relative Value Unit 

Ratios Greater Than 1.5 and Total Dollar Difference Greater Than $25 Million 

APC Description 
Procedures 

(N) 
Nonfacility Service 

Volume 

Total Dollar 
Difference 

(000s) 

Average 
RBRVS 

Intraservice PE 
RVU 

Avg. Ratio of 
OPPS-Based 

RVUs to RBRVS 
RVUs 

5054 
Level 4 Skin 
Procedures 57 328,062 52,655 3.64 2.22 

 >.70–.85 1 173 –2 1.89 0.83 

 >.85–1.15 6 1,708 18 3.31 1.09 

 >1.15–1.5 5 37,220 2,907 4.77 1.45 

 >1.5–2.0 11 72,571 9,704 4.27 1.87 

 >2.0–3.0 16 134,766 26,655 4.02 2.36 

 >3.0 18 81,624 13,373 1.96 3.32 

5071 

Level 1 
Excision/Biopsy/Incision 
and Drainage 47 515,223 30,826 2.15 1.77 

 .25 3 373 –190 17.80 0.21 

 >.25–.50 5 3,486 –742 9.81 0.40 

>.50–.70 4 2,888 –182 4.12 0.58 

>.70–.85 4 2,785 –71 3.07 0.77 

 >.85–1.15 6 9,724 66 3.93 1.05 

 >1.15–1.5 3 22,059 765 2.15 1.45 

 >1.5–2.0 12 366,866 22,389 2.12 1.80 

 >2.0–3.0 9 106,643 8,782 1.70 2.35 

 >3.0 1 400 10 0.16 5.27 

5153 
Level 3 Airway 
Endoscopy 14 121,366 27,971 2.91 3.20 

 .25 1 7 –6 27.25 0.18 

 >.25–.50 1 857 –362 23.32 0.50 

 >1.15–1.5 5 1,600 46 3.30 1.24 

 >1.5–2.0 1 12 1 2.98 1.99 

 >2.0–3.0 4 5,536 971 3.19 2.52 

 >3.0 2 113,355 27,319 2.74 3.44 

5441 Level 1 Nerve Injections 27 9,218,466 425,423 0.51 3.53 

 >.50–.70 1 163,980 –5,571 2.52 0.63 

 >.85–1.15 3 24,847 9 1.94 1.01 

 >1.5–2.0 2 88,282 2,819 1.00 1.88 

 >2.0–3.0 10 1,081,465 56,968 0.91 2.61 

 >3.0 11 7,859,893 371,198 0.40 4.28 
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APC Description 
Procedures 

(N) 
Nonfacility Service 

Volume 

Total Dollar 
Difference 

(000s) 

Average 
RBRVS 

Intraservice PE 
RVU 

Avg. Ratio of 
OPPS-Based 

RVUs to RBRVS 
RVUs 

5443 Level 3 Nerve Injections 32 1,762,260 82,271 2.25 1.58 

 >.70–.85 2 11,306 –251 2.20 0.72 

 >.85–1.15 5 221,525 2,060 1.96 1.13 

 >1.15–1.5 5 417,569 11,332 4.01 1.19 

 >1.5–2.0 8 764,825 46,632 1.85 1.92 

 >2.0–3.0 6 294,253 12,306 1.12 2.04 

 >3.0 6 52,783 10,192 1.58 4.38 

5481 Laser Eye Procedures 12 620,719 59,571 1.22 3.18 

 .25 1 97,922 –4,608 1.40 0.07 

 >1.5–2.0 2 2,956 160 2.00 1.75 

 >2.0–3.0 3 52,856 5,188 1.87 2.45 

 >3.0 6 466,985 58,832 1.11 4.16 

5694 
Level 4 Drug 
Administration 10 4,860,865 191,269 1.19 1.92 

 >.25–.50 2 664 –52 3.72 0.42 

 >.50–.70 2 1,837,527 –74,186 2.64 0.58 

 >.85–1.15 1 490 –5 2.47 0.89 

>1.15–1.5 1 2,505 51 1.83 1.31 

>2.0–3.0 1 15,727 806 0.72 2.98 

 >3.0 3 3,003,952 264,655 0.31 9.01 

5735 
Level 5 Minor 
Procedures 13 107,613 3,082 0.77 2.04 

 >.25–.50 1 171 –9 2.30 0.39 

 >.85–1.15 1 169 0 0.72 1.09 

 >1.15–1.5 2 42,781 495 1.05 1.31 

 >1.5–2.0 2 1,561 26 0.72 1.64 

 >2.0–3.0 5 42,217 1,731 0.77 2.48 

 >3.0 2 20,714 839 0.17 7.52 

5743 
Level 3 Electronic 
Analysis of Devices 6 144,038 5,023 1.34 1.72 

 >1.15–1.5 3 100,942 2,287 1.75 1.36 

 >3.0 3 43,096 2,737 0.36 5.93 

5822 
Level 2 Health and 
Behavior Services 12 1,938,236 44,326 0.11 6.74 

 >.85–1.15 1 40,559 –81 0.51 0.89 

 >3.0 11 1,897,677 44,407 0.10 7.36 

5823 
Level 3 Health and 
Behavior Services 15 14,005,876 543,338 0.05 24.53 

 >1.5–2.0 1 3 0 1.18 1.84 

 >3.0 14 14,005,873 543,338 0.05 24.53 
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Appendix G. Sample Allocations to Reduce Large-Impact 
Standard Deviations 

Specialties that were surveyed in the PPI Survey are estimated to have different levels of 
exposure to sampling variation in their payment rates. Table G.1 considers allocating a greater 
share of the sample to specialties that have higher-impact standard deviations in order to reduce 
the highest-impact standard deviations. 

Table G.1. Allocation of Sample Across Surveyed Specialties to Reduce Variation in 
Specialty-Level Impact Standard Deviations 

PPIS Specialty  
PPIS Impact 

SD 
100 
Avg 

90 
Avg 

80 
Avg 

70 
Avg 

60 
Avg 

50 
Avg 

40 
Avg 

30 
Avg 

General Practice 0.63 14 13 11 10 10 10 10 10 

General Surgery 1.02 37 33 29 26 22 18 15 11 

Allergy/Immunology 2.27 182 164 146 127 109 90 71 52 

Otolaryngology 1.94 216 194 173 151 129 106 85 62 

Anesthesiology 1.15 118 106 94 83 70 58 46 33 

Cardiology 1.34 64 58 51 45 38 32 25 18 

Dermatology 3.80 508 457 406 355 303 251 197 143 

Family Practice 0.86 26 24 21 19 16 13 11 10 

Interventional Pain Mgmt 1.26 56 51 45 39 34 28 22 16 

Gastroenterology 1.37 67 60 53 47 40 33 26 19 

Internal Medicine 0.85 50 45 40 35 30 25 20 20 

Osteopathic Manipulative Therapy 0.48 24 23 21 20 20 20 20 20 

Neurology 1.44 74 66 59 52 44 37 29 21 

Neurosurgery 1.34 63 57 51 44 38 31 25 18 

Obstetrics/Gynecology 1.39 68 62 55 48 41 34 27 20 

Ophthalmology 2.58 235 211 188 164 140 116 92 66 

Oral/Maxillofacial Surgery 1.54 84 75 67 58 50 41 33 24 

Orthopedic Surgery 1.53 83 75 66 58 50 41 33 24 

Pathology 2.95 305 275 244 213 182 151 119 86 

Plastic Surgery 1.45 75 67 60 52 45 37 29 21 

Physical Medicine 0.74 20 18 16 14 12 10 10 10 

Psychiatry 0.68 36 32 29 25 21 20 20 20 

Colon and Rectal Surgery 1.49 79 71 63 55 47 39 31 23 

Pulmonary Disease 0.77 22 19 17 15 13 11 10 10 
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PPIS Specialty  
PPIS Impact 

SD 
100 
Avg 

90 
Avg 

80 
Avg 

70 
Avg 

60 
Avg 

50 
Avg 

40 
Avg 

30 
Avg 

Radiology 2.68 252 227 201 176 150 125 98 71 

Thoracic Surgery 0.72 19 17 15 13 11 10 10 10 

Urology 1.78 111 100 89 78 67 55 44 32 

Chiropractor 2.51 222 200 177 155 132 110 86 63 

Nuclear Medicine 2.02 144 130 115 101 86 71 56 41 

Pediatrics 0.48 10 10 10 10 10 10 10 10 

Geriatrics 0.97 34 30 27 24 20 17 13 10 

Nephrology 1.31 61 54 48 42 36 30 24 17 

Hand Surgery 1.61 91 82 73 64 55 45 36 26 

Optometry 2.09 153 138 123 107 92 76 60 44 

Endocrinology 0.64 15 13 12 10 10 10 10 10 

Podiatry 1.26 56 50 45 39 34 28 22 16 

Audiologist 3.13 344 309 275 240 205 170 134 97 

Physical/Occupational Therapy 3.31 385 347 308 269 230 190 150 109 

Rheumatology 0.60 13 12 10 10 10 10 10 10 

Clinical Psychologist 0.72 19 17 15 13 11 10 10 10 

Vascular Surgery 1.42 72 65 57 50 43 36 28 21 

Clinical Social Worker 0.72 19 17 15 13 11 10 10 10 

Emergency Medicine 0.85 53 47 43 37 31 27 21 20 

Interventional Radiology 1.83 118 106 95 83 71 59 46 34 

Multi- and Unknown Physician Specialtya 3.56 447 402 357 312 267 221 174 126 

Minimum 0.48 10 10 10 10 10 10 10 10 

Maximum 3.80 508 457 406 355 303 251 197 143 

a Columns report allocated sample size for a number of total sample sizes ranging from 100 per sampled specialty 
(on average) to 30 per sampled specialty (on average). 
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