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Preface 

The Centers for Medicare & Medicaid Services (CMS) currently bundles payment for post-
operative care within 10 or 90 days after many surgical procedures. Historically, CMS had not 
collected data on whether post-operative visits are actually performed. Congress mandated that 
CMS collect data on the number and level of post-operative visits for CMS to assess the 
accuracy of global surgical package valuation. Beginning July 1, 2017, CMS required select 
practitioners to report when they perform post-operative visits after procedures with 10- or 90-
day global periods. This report summarizes patterns of post-operative visits for procedures 
furnished during calendar year 2018. A previous report summarized patterns of post-operative 
visits for procedures furnished from July 1, 2017, through June 30, 2018 (Kranz et al., 2019). 

This research was funded by CMS (HHSM-500-2014-00036I) 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 

The Centers for Medicare & Medicaid Services (CMS) currently bundles payments for post-
operative care within 10 or 90 days after most surgical procedures. To inform the valuation of 
this bundled payment by the American Medical Association’s Relative Value Scale (RVS) 
Update Committee (RUC), surgeons are surveyed on the typical number of post-operative visits 
provided after a given procedure during the 10- or 90-day global period. CMS uses the survey as 
one of several inputs to set the number of visits that CMS assumes when valuing procedures and 
which are reported in the Medicare Physician Fee Schedule.�Historically, CMS had not collected 
data on how many post-operative visits are actually performed in the surgical global periods and 
how this number compares with the number of visits considered during the valuation process. To 
enable CMS to assess the accuracy of global surgical package valuation, the Medicare Access 
and CHIP Reauthorization Act of 2015 (MACRA) mandated that CMS collect data on the 
number and level of post-operative visits. Beginning July 1, 2017, CMS required select 
practitioners in nine states (Florida, Kentucky, Louisiana, Nevada, New Jersey, North Dakota, 
Ohio, Oregon, and Rhode Island) to report on post-operative visits after select procedures with 
10- or 90-day global periods. These post-operative visits were reported using Healthcare 
Common Procedure Coding System code 99024 (this code had no associated payment). This 
report provides results on the reporting of these post-operative visits based on analysis of fee-for-
service Medicare claims data for procedures furnished during calendar year 2018. The report 
describes the share of procedures with any post-operative visits and the ratio of observed-to-
expected post-operative visits provided. �

A prior report provided results for procedures furnished during the first 12 months of 
reporting from July 1, 2017, to June 30, 2018 (Kranz et al., 2019). The main results in this report 
and the prior report are largely similar, as described in the following sections. This is to be 
expected, to some extent, because the source data for the two reports overlap by six months (the 
current report analyzes data for procedures with service dates in calendar year 2018, compared 
with the prior report that analyzed data for procedures with July 1, 2017, through June 30, 2018, 
service dates). 

In Procedure-Focused Specialties, Most Practitioners Are Reporting Post-Operative 
Visits 

Across the nine states in which CMS required reporting of post-operative visits, more than 90 
percent of hand surgeons, orthopedic surgeons, vascular surgeons, ophthalmologists, and clinical 



 

 x 

pathologists reported one or more post-operative visits.1 Overall reporting rates were lower; 46 
percent of practitioners who were expected to report did so. This is, in part, because of the low 
reporting rate of primary care practitioners. More than 19,000 practitioners working in more than 
1,800 practices reported one or more post-operative visits during the year.  

A Small Percentage of Procedures with 10-Day Global Periods Have Any Post-
Operative Visits 

When examining clean procedures that do not occur during the global period of another 
procedure with a 10- or 90-day global period and its linked post-operative visits, we found that 
3.5 percent of the 1,043,039 procedures with 10-day global periods had any post-operative visits 
reported. We then compared the number of post-operative visits for each procedure reported in 
the claims data with the number of expected post-operative visits for each procedure.2 Overall, 
the ratio of observed-to-expected post-operative visits provided was 0.04 for procedures with 10-
day global periods. Dermatologists performed 48.0 percent of procedures with 10-day global 
periods. Among 10-day procedures performed by dermatologists, the observed-to-expected ratio 
was 0.03. Among other specialties performing 10,000 procedures with 10-day global periods, the 
highest ratios of observed-to-expected post-operative visits were observed for general surgery 
(0.20), otolaryngology (0.11), and ophthalmology (0.08). 

In a sensitivity analysis to capture post-operative care provided in the context of other 
clinical encounters, we used a more expansive definition of post-operative care, which, beyond 
post-operative visits, also included other evaluation and management (E&M) services and other 
procedures. Using this more expansive definition of post-operative care did not have a 
substantive impact on the patterns we observe. In a second sensitivity analysis, we identified a 
set of practitioners who appeared to be actively engaged in reporting post-operative care. Among 
this subset of practitioners, we found modestly higher rates of post-operative visits that were still 
lower than expected. 

 
1 For procedures furnished between July 1, 2017, and June 30, 2018, 90.9 percent of neurosurgeons and 90.3 percent 
of urologists reported one or more post-operative visits (Kranz et al., 2019). For procedures furnished between 
January 1, 2018, and December 31, 2018, 87.8 percent of neurosurgeons and 87.7 percent of urologists reported one 
or more post-operative visits. 
2 CMS reports the number of expected post-operative visits in the Physician Time File posted alongside the 
Medicare Physician Fee Schedule. 
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Most Procedures with a 90-Day Global Period Have at Least One Post-Operative Visit, 
but Fewer Total Visits Are Provided as Compared with What Is Expected 

Of the 477,085 procedures with 90-day global periods, 69.1 percent had one or more 
associated post-operative visits reported.3 Among procedures with 90-day global periods, 
reporting of post-operative visits was greatest among procedures furnished in inpatient (73.1 
percent) and off-campus hospital outpatient settings (81.6 percent). We then compared the 
number of post-operative visits for each procedure reported in the claims data with the number of 
expected post-operative visits for each procedure. Overall, the ratio of observed-to-expected 
post-operative visits provided was 0.38 for procedures with 90-day global periods. Orthopedic 
surgeons performed 31.9 percent of procedures with 90-day global periods and had an observed-
to-expected ratio of 0.32. Among other specialties performing more than 10,000 procedures with 
90-day global periods, the highest ratios were observed for ophthalmology (0.54), and urology 
(0.42),4 and general surgery (0.40). In sensitivity analyses, these ratios increased only modestly 
when we used a more expansive definition of post-operative care or focused on the subset of 
practitioners actively reporting post-operative visits. 

Sensitivity Analyses 

In a sensitivity analysis to capture post-operative care provided in the context of other 
clinical encounters, we used a more expansive definition of post-operative care, which beyond 
post-operative visits also included other evaluation and management (E&M) services and other 
procedures. Using this more expansive definition of post-operative care did not have a 
substantive impact on the patterns we observe. In a second sensitivity analysis, we identified a 
set of practitioners who appeared to be actively engaged in reporting post-operative care. Among 
this subset of practitioners, we found modestly higher rates of post-operative visits that were still 
lower than expected. 

Summary and Policy Implications 

During calendar year 2018, we found that 96.5 percent of procedures with 10-day global 
periods did not have an associated post-operative visit. Approximately two-thirds of procedures 
with 90-day global periods had an associated post-operative visit; however, the ratio of observed-
to-expected post-operative visits provided for 90-day global period procedures was only 0.38. 

Underreporting of post-operative visits might be driving these low rates. However, in 
sensitivity analyses limited to practitioners who were actively reporting their post-operative 

 
3 The percentage of procedures with any post-operative visits declined slightly compared with procedures furnished 
between July 1, 2017, and June 30, 2018, when 70.9 percent of procedures with 90-day global periods had any post-
operative visits (Kranz et al., 2019) 
4 The ratio of observed to expected post-operative visits for urologists increased from 0.33 for procedures with 90-
day global periods furnished between July 1, 2017, and June 30, 2018 (Kranz et al., 2019). 
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visits, post-operative patterns were largely similar to our main analysis. Another potential way to 
explain the low rates of post-operative visits was that post-operative care is occurring during 
E&M visits or included with appointments for subsequent procedures. In a second sensitivity 
analysis, we used a more expansive definition of post-operative care and our results again were 
largely similar. Collectively, these findings suggest that a large share of expected post-operative 
visits is not delivered, and that underreporting is unlikely to fully explain the low ratio of 
expected post-operative visits provided. 

Given these findings, CMS could consider one or more of these proposed policy options: 

• Revalue 10-day global procedures as 0-day global procedures: Although the share of 
post-operative visits reported was low for all procedures, it was particularly low for 
procedures with 10-day global periods. CMS could consider revaluing some or all 
procedures with 10-day global periods to 0-day global periods. Practitioners who furnish 
post-operative visits for such procedures would be paid separately by billing E&M codes 
when needed.  

• Obtain new recommendations from the RUC: CMS could address the potential 
overvaluation of global surgical packages by asking the RUC to revalue select or all 
global procedures. The RUC currently surveys physicians to obtain expected counts of 
post-operative visits, which are used to inform CMS’s valuation of the procedures. The 
RUC could use the data in this report to inform those revaluations or conduct new 
surveys on the typical number of post-operative visits. These survey responses are used 
by the RUC as part of the process to provide CMS with valuation recommendations. 
CMS could decide on the final valuation using the new survey responses and other 
inputs. 

• Revalue 90-day global procedures using the number of post-operative visits 
reported: Using the information on post-operative visits collected in the nine states, 
CMS could consider revaluing all procedures with 90-day global periods using the 
number of post-operative visits reported in the claims data or from other sources.  
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1. Background 

The Centers for Medicare & Medicaid Services (CMS) and most private insurers currently 
provide a bundled payment to practitioners for most surgical procedures.5 This bundled payment 
includes some pre-operative care, the procedure itself, and post-operative care within either ten 
or 90 days after a surgical procedure. CMS spending on surgical procedures is sizable because 
procedures with 10- and 90-day global periods reflect nearly 11 percent of all Medicare fee-for-
service (FFS) spending in 2018, respectively.6 Historically, CMS has not collected data on how 
many post-operative visits included in surgical global periods are actually performed.  

To inform the valuation of procedures with 10- and 90-day global periods, the American 
Medical Association’s RVS (Relative Value Scale) Update Committee (RUC) surveys 
practitioners on the typical number of post-operative visits provided after a given procedure 
during the 10- or 90-day global period. The RUC meets three times per year to consider new and 
revised CPT codes and potentially misvalued services that were identified either through its 
Relativity Assessment Workgroup or by CMS. The RUC is supported by an Advisory 
Committee of 123 specialty societies that collect data and make recommendations on the work 
relative value units (RVUs), physician time, and practice expenses for the codes that the RUC 
has referred to them. The primary mechanism used by the RUC to establish new or revised 
physician work RVUs is physician surveys conducted by specialty societies. Surveys are 
implemented by specialty societies and, therefore, typically completed by practitioners in these 
specialties who perform the procedures under consideration for revaluation. The RUC surveys 
and the valuation process focus on the “typical” procedure. This process recognizes whether a 
given procedure will require more or less work compared with what is typical for that procedure. 
Further details about the RUC process are available elsewhere (Wynn et al., 2015; American 
Medical Association, 2019). Survey responses are used by the RUC as part of the process to 
provide CMS with valuation recommendations. CMS uses the survey as one of several inputs to 
set the number of visits that CMS assumes when valuing procedures and which are reported in 
the Medicare Physician Fee Schedule� The number and type of visits are not used by the RUC or 
CMS to directly value a given procedure in RVUs. Instead, this information is used to inform the 
discussion. The valuation is made for the entire procedure as a whole, including pre-operative 
care, the procedure itself, immediate post-operative care, and post-operative visits in the global 
period.  

 
5 Surgical procedures are invasive procedures involving incisions or destruction of tissues that can be performed in 
a variety of settings, including offices, clinics, surgical centers, or hospitals.  
6 Procedures with 10- and 90-day global periods reflected 2.6 percent and 8.0 percent, respectively, of all Medicare 
FFS spending in 2018. Percentages were generated using information from the 2020 Physician Fee Schedule. 
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Because post-operative visits make up about 22 percent of the total work of surgical global 
bundles (Mulcahy et al., 2015), inaccurate counts of post-operative visits could result in over- or 
under-payment to practitioners for specific procedures with global periods. Prior medical chart 
reviews conducted by the U.S. Department of Health and Human Services (HHS) Office of 
Inspector General of select surgical procedures with global periods, most recently in 2012, raised 
concern that the number of post-operative visits used for valuation might not reflect the number 
of post-operative visits provided in clinical practice (HHS, 2007; HHS, 2012a; HHS, 2012b).  

In response to concerns about inaccurate payment, in 2014 CMS planned to transition all 10-
day and 90-day global periods to 0-day global periods, which would have practitioners bill for 
post-operative visits separately (CMS, 2014a). In response to objections from the surgical 
community because of reporting burden and potential negative financial impact on patients 
(American Society of Plastic Surgeons, 2015; DiVenere, 2015; Ollapally, 2015), Congress, as 
part of the Medicare Access and CHIP [Children’s Health Insurance Program] Reauthorization 
Act of 2015 (MACRA) (Pub. L. 114-10), halted the proposed change to 0-day global periods and 
instead mandated that CMS collect data on the number and level of post-operative visits 
delivered to Medicare beneficiaries and use these data to assess accuracy of payment and 
potentially revalue misvalued procedure codes (CMS, 2014b).  

To collect data on the number of post-operative visits, CMS announced that it would begin 
requiring select practitioners in nine states to use the no-pay Healthcare Common Procedure 
Coding System (HCPCS) code 99024 to report post-operative visits associated with select 
procedures with 10- or 90-day global periods furnished to Medicare FFS beneficiaries beginning 
on July 1, 2017. Specifically, reporting of post-operative visits was required for practitioners in 
groups with ten or more in nine randomly selected states (Florida, Kentucky, Louisiana, Nevada, 
New Jersey, North Dakota, Ohio, Oregon, and Rhode Island). Reporting was required on 
procedure codes that had a 10- or 90-day global period, were performed by more than 100 
practitioners, and were either performed more than 10,000 times or had allowed charges greater 
than $10 million (CMS, 2020). These thresholds were chosen by CMS to decrease reporting 
burden and to focus data collection. The HCPCS codes for which CMS required reporting of 
post-operative visits in 2017 included 96.5 percent of all the procedures furnished with 10-day 
global periods, and 85.3 percent of all procedures with 90-day global periods. Because they are 
higher-volume or more-costly procedures, the selected HCPCS codes represent 93.7 percent of 
allowed charges for all procedures with 10-day global periods, and 78.5 percent of allowed 
charges for all procedures with 90-day global periods.7 This reporting of post-operative visits is 
ongoing, with no specified end date. 

 
7 In the nine-state sample, these HCPCS codes included 96.7 percent of all procedures with 10-day global periods 
furnished and 86.6 percent of all procedures with 90-day global periods furnished. These procedures represented 
94.1 percent of allowed charges for all procedures with 10-day global periods and 78.9 percent of allowed charges 
for all procedures with 90-day global periods. 
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This report provides results of claims-based reporting regarding the number of post-operative 
visits provided, using HCPCS code 99024, for procedures furnished in calendar year 2018. This 
report is structured as follows: 

• Chapter 2 describes the data and methods used to conduct these analyses. 
• Chapter 3 describes the volume of post-operative visits reported. 
• Chapter 4 describes the share of practices and practitioners reporting post-operative visits 

overall and for subgroups of practice size, specialty, and state. 
• Chapter 5 includes our main results and describes the share of post-operative visits 

provided and the ratio of observed-to-expected post-operative visits provided.  
• Chapter 6 presents results of a sensitivity analysis. We conducted a subanalysis on a set 

of practitioners who appeared to be regularly reporting post-operative visits to address 
concerns that potential underreporting of claims for post-operative visits may be driving 
our main results. 

• Chapter 7 presents results of a sensitivity analysis in which we use a more expansive 
definition of post-operative care and report the share of procedures with any post-
operative visits and the ratio of observed-to-expected post-operative visits. 

• Chapter 8 provides results of sensitivity analyses conducted in response to concerns 
regarding the results and methods of the analyses presented in this report.  

• Chapter 9 summarizes the results of this report, describes study limitations, and describes 
the policy implications of our findings. 
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2. Data and Methods 

Reporting Requirement from CMS 

In November 2016, CMS announced that it would require all practitioners who practice in 
groups with ten or more practitioners in nine states (Florida, Kentucky, Louisiana, Nevada, New 
Jersey, North Dakota, Ohio, Oregon, and Rhode Island) to report post-operative visits associated 
using HCPCS code 99024 (CMS, 2014b).8 Initially, CMS selected 299 procedures for reporting, 
although the number of procedures requiring reporting declined to 293 in calendar year 2018 
because of coding changes. These nine states were randomly selected based on size and region. 
Reporting began on July 1, 2017. 

We refer to post-operative visits reported using HCPCS code 99024 during the global period 
as post-operative visits. We use the term practitioner to describe physicians and nonphysicians 
who are permitted to bill Medicare and provide surgical procedures, post-operative visits, or 
both. 

Data Sources 

We used Medicare FFS final action professional claims included in the CMS Integrated Data 
Repository (IDR). The IDR provides real-time access to Medicare FFS claims data. We excluded 
procedures with the following modifiers, which may have unusual patterns of post-operative 
care: demonstration claim (DM); clinical research trial (00, 01); assisted at surgery (AS, 80, 81, 
82); discontinued procedure (53); surgery only (54); post-operative only (55); and pre-operative 
only (56). We also excluded ambulatory surgery center (ASC) facility records but retained 
claims from practitioners furnishing procedures and services in ASCs to prevent double-counting 
of procedures. We identified claims for post-operative visits that were associated with 
procedures with service dates between January 1, 2018, and December 31, 2018. Thus, we 
examined post-operative visits with service dates up to January 10, 2019, for procedures with 10-
day global periods and up to March 31, 2019, for procedures with 90-day global periods. 

We used the Physician Time File from the 2018 Physician Fee Schedule to obtain the number 
of expected post-operative visits for each procedure code (CMS, 2017b). CMS bases the number 
of post-operative visits in part on the RUC physician surveys. CMS reports the number and type 
(e.g., inpatient, discharge, outpatient) of visits that it considered in its valuation of each surgical 
procedure in the Physician Time File. For the 293 procedures for which reporting is required in 

 
8 The list of codes for which reporting is required is updated each year to address, for example, codes that are 
eliminated or codes that have been split into two different codes. There were 293 codes with required reporting 
during 2018. 
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calendar year 2018, procedures with 10-day global periods have up to three expected post-
operative visits and procedures with 90-day global periods have up to 15.5 visits.9 

Identifying Procedures for Which Reporting Is Expected 

We analyzed procedures that met the following inclusion criteria: one of the procedure codes 
for which reporting was required, performed between January 1, 2018, to December 31, 2018, 
for a Medicare FFS beneficiary, and performed by an expected reporter. Per CMS guidance, 
expected reporters were practitioners in one of the nine states and in practices with ten or more 
practitioners (CMS, 2017a). Practitioners were identified using National Provider Identifiers 
(NPIs). When a practitioner cared for beneficiaries in more than one state, we assigned the 
practitioner to the state with the most claims submitted by that NPI. Practice size was calculated 
by summing the total number of practitioners (as identified by an NPI) of any specialty under a 
given taxpayer identification number (TIN). Consistent with prior work (Research Data 
Assistance Center, undated), practitioners billing under more than one TIN were attributed to up 
to two TINs for our counts of practice size, these being the two TINs with the highest billing 
volume for each practitioner.  

There is no publicly available database of physician practices in the United States, and TINs 
are often used to define practices in research. We acknowledge, however, that they are imperfect 
proxies: Multiple practices within a larger health system might use a single TIN to bill their 
services, and within some practices, individual practitioners may use their own TIN instead of a 
practice TIN. Additionally, it is important to note that our definition of a practice does not match 
the guidance provided by CMS in the final rule regarding who is required to report post-
operative visits using HCPCS code 99024. CMS required practitioners in practices with ten or 
more practitioners to report post-operative visits, however, CMS did not specifically identify 
these practitioners by NPI or TIN. Thus, practitioners had to make their own determination as to 
whether or not they were in a practice that met these criteria. CMS used broad language to define 
practice in the context of the reporting requirement, defining a practice as “a group of 
practitioners whose business or financial operations, clinical facilities, records, or personnel are 
shared by two or more practitioners” (CMS, 2017a). This definition of a practice includes 
“practitioners [that] practice in separate locations but are part of the same delivery system that 
shares business or financial operations, clinical facilities, records, or personnel.” It is likely that 
some practitioners billing under different TINs (and therefore under separate practices for the 
purposes of our estimates of practice size) would meet CMS’s broader definition of practice size; 

 
9 Roughly 30 percent of the 293 procedure codes with 10- or 90-day global periods are assigned “0.5 post-operative 
visits” during the RUC’s survey process. The RUC’s rationale for a half post-operative visit is the work for 
discharging a beneficiary would not be the same as a full discharge visit. When practitioners report post-operative 
visits using HCPCS code 99024, they cannot indicate that they performed a half post-operative visit; they must 
report single visits. 
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thus, our approach to identifying who is an expected reporter may understate the true number of 
expected reporters.  

Linking Procedures and Post-Operative Visits 

For our main results, we linked procedures and post-operative visits at the procedure level 
based on dates of service, beneficiary ID, and global period length. For example, we linked a 
reported post-operative visit to a procedure if the date of service for the post-operative visit was 
during the global period of the procedure. Thus, a beneficiary with more than one procedure 
since January 1, 2018, might be included in these data multiple times. Because the linkage was 
based on the beneficiary and dates, we included all post-operative visits, including those 
performed by the practitioner who furnished the procedure, someone other than the practitioner 
who furnished the procedure, and by a practitioner in another practice.10 As described in more 
detail later in this chapter and in Appendix B, we conducted sensitivity analyses in which we 
used a different method of identifying post-operative care. 

Ideally, each post-operative visit would be linked to a specific procedure in the claims data. 
This indexing would make it clear which visits relate to a procedure. However, Medicare did not 
require practitioners to indicate which procedure or procedures prompted the post-operative visit 
when reporting post-operative visits. Because beneficiaries might receive multiple procedures on 
the same day or over a short period of time in some circumstances, it is unclear how to attribute 
post-operative visits to specific procedures. For example, a beneficiary could receive a hip 
replacement (90-day global period) from an orthopedic surgeon, and then one month later require 
fracture care for an unrelated arm injury (90-day global period) from the same orthopedic 
surgeon. In this case, it would be difficult to know whether a visit reported with HCPCS code 
99024 following the second procedure was related to the hip replacement, arm fracture, or both. 

For analyses using post-operative visits linked to procedures, we limited our analysis to clean 
procedures—defined as billed procedures with one billed unit of service—that do not occur 
during the global period of another procedure with a 10- or 90-day global period.11 This made it 

 
10 For procedures with 10-day global periods, 11.2 percent of post-operative visits were billed by a practitioner in a 
different practice (determined by TIN) than the practitioner who performed the original procedure, 20.9 percent 
were billed by a practitioner in the same practice as the practitioner who performed the original procedure, and 67.9 
percent were provided by the practitioner who performed the original procedure. For procedures with 90-day global 
periods, 4.6 percent of post-operative visits were billed by a practitioner in a different practice than the practitioner 
who performed the original procedure, 28.4 percent were billed by a practitioner in the same practice as the 
practitioner who performed the original procedure, and 67.0 percent were provided by the practitioner who 
performed the original procedure. 
11 In circumstances in which a subsequent procedure occurs during the global period of a first procedure (e.g., 15 
days into a 90-day global period), we included the first procedure and dropped subsequent procedures. A post-
operative visit solely dedicated to a subsequent procedure could be attributed to the first procedure. We chose this 
more-conservative approach because the bias would lead us to overestimate the observed-to-expected ratio. The 
impact of this potential bias is discussed in more detail in Appendix E. 
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easier to link a given procedure and post-operative visit. Among the procedure codes for which 
reporting was required, 59.6 percent of procedures were clean. To allow readers to understand 
the generalizability of clean procedures, we compared the characteristics of procedures in four 
groups: 

• Clean procedures: Procedures with 10- or 90-day global periods that do not occur 
within the global period of any prior procedure with a 10- or 90-day global period on a 
different date of service. 

• Multiple procedures on the same day with global periods of the same length: 

o Multiple procedures with 10-day global periods that share the same date of 
service with only other procedures with 10-day global periods and that do not 
occur within the global period of any prior procedure with a 10- or 90-day global 
period on a different date of service.  

o Multiple procedures with 90-day global periods that share the same date of 
service with only other procedures with 90-day global periods and that do not 
occur within the global period of any prior procedure with a 10- or 90-day global 
period on a different date of service. 

• Multiple procedures on the same day with global periods of different lengths: 
Multiple procedures that share the same date of service with procedures that have global 
periods of different lengths and that do not occur within the global period of any prior 
procedure with a 10- or 90-day global period on a different date of service. 

• Subsequent procedures on a different day occurring during the global period of a 
prior procedure: Procedures with 10- or 90-day global periods that occur within the 
global period but not on the same date of service as a prior procedure with a 10- or 90-
day global period. 

In Appendix A, we describe the number of procedures within each of the aforementioned 
categories and the characteristics of those procedure groups. We examined the volume of these 
procedure categories by specialty, HCPCS codes, and HCPCS codes organized by Current 
Procedural Terminology® (CPT) book headings. When examining procedures by specialty, if 
more than one procedure was performed on the same day by providers from different specialties, 
then the procedure was counted under both of the specialties. We report results for the top 20 
highest-volume specialties as measured by the number of procedures furnished for which 
reporting of post-operative visits was required.  

Calculating Outcomes 

We reported the share of procedures with any reported post-operative visits, calculated by 
dividing the number of procedures linked to one or more post-operative visits by the total 
number of procedures. To calculate observed-to-expected ratios of post-operative visits, we 
divided the total number of observed post-operative claims by the total number of expected post-
operative visits.  
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Our estimates of observed-to-expected ratios of post-operative visits might be too high for 
some procedures. Roughly 30 percent of the 293 procedure codes with 10- or 90-day global 
periods are assigned “0.5 post-operative visits,” or half post-operative visits, during the CMS 
valuation process. The half visit is often an inpatient hospital discharge visit for procedures 
performed primarily in hospital outpatient departments. In this case, the half visit signifies that 
the work involved when transitioning to the home after a procedure in a hospital outpatient 
department is less than the work assigned to an inpatient hospital discharge visit. When we 
calculate the proportion of expected post-operative visits provided, we include half visits in the 
denominator. However, when physicians report on post-operative visits using HCPCS code 
99024, they cannot indicate that they performed a half visit; they must report single visits. 
Therefore, our estimate of the proportion of expected post-operative visits provided may actually 
be an overestimate. 

We reported outcomes separately for procedure codes with 10- and 90-day global periods 
and by practice size, place of service, and specialty of the practitioner performing the procedure. 
The location of a procedure or post-operative visit was based on the place of service code (office; 
outpatient hospital; off-campus hospital outpatient; emergency or urgent care; ambulatory 
surgical center; inpatient; or other, which includes federally qualified health centers, rural health 
clinics, and retail clinics). Specialty was reported on claims. If a practitioner had more than one 
specialty on their claims, we used the most commonly reported specialty. Primary care 
physicians were designated by specialties: general practice, family practice, and internal 
medicine. Hospitalists were designated through the use of a hospitalist-specific specialty code 
introduced in April 2017, or as practitioners trained in primary care who billed at least 90 percent 
of their total charges in a year for Medicare in inpatient settings (Welch et al., 2014).  

Identifying Practitioners Who Frequently Report Post-Operative Visits 

Despite communication from CMS and specialty societies (American College of Surgeons, 
2019; CMS and Medicare Learning Network, 2017; Society of Thoracic Surgeons, 2017), it is 
possible that some practitioners may be unaware that they were required to report post-operative 
visits. This would lead to an underestimate of the observed-to-expected ratio. Because of 
concerns around potential underreporting of claims for post-operative visits, we conducted a 
subanalysis on a set of robust reporters who appeared to be regularly reporting post-operative 
visits. Practitioners were defined as robust reporters if they both 

• performed ten or more clean procedures with 90-day global periods beginning January 1, 
2018  

• reported at least one post-operative visit for at least half of these procedures.  
We identified robust reporters based on the share of post-operative visits furnished after 
procedures with 90-day global periods (as opposed to all procedures with global periods) 
because of the small share of procedures with 10-day global periods and any post-operative 
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visits. Additionally, there was face validity that most 90-day procedures would require at least 
one post-operative visit. For example, clinically, it is difficult to envision that a patient with a 
cataract surgery, hip replacement, or prostatectomy did not have at least one post-operative visit 
during the global period.  

In Appendix B, we describe our approach to defining robust reporters. Appendix B also 
includes the number of procedures and practitioners furnishing procedures that are included in 
our definition of robust reporters and the number of procedures and practitioners furnishing 
procedures that would be included had we selected different definitions of robust reporters. 

We compared, separately for procedures with 10- and 90-day global periods, the share of 
procedures with any post-operative visits with the observed-to-expected ratios of post-operative 
visits among robust reporters to practitioners who billed ten or more procedures with 90-day 
global periods (i.e., high-volume reporters). 

Identifying Other Services and Procedures Occurring During Global 
Periods 

As mentioned previously, post-operative visits might not be reported using HCPCS code 
99024 following procedures (where reporting is required) if practitioners are not aware of the 
reporting requirement. Other potential explanations for low reporting of post-operative visits 
include the possibility that these visits are being furnished but are being reported using codes 
other than code 99024, such as other evaluation and management (E&M) services codes, or that 
the post-operative care is provided during the performance of another procedure. To explore this 
possibility, we counted E&M visits and other procedures furnished during global periods and 
calculated the share of procedures with any E&M visits and other procedures during global 
periods and calculated the observed-to-expected ratios of these visits during global periods. 
When examining E&M visits, we counted the total number of days with selected E&M visit 
codes provided to the beneficiary by the practitioner who furnished the original procedure.  

We included the following E&M visit codes for outpatient, inpatient, critical care, and 
discharge services: HCPCS codes 99201–99205, 99211–99215, 99221–99223, 99231–99233, 
99238, 99239, and 99291–99292. We also examined procedures with HCPCS codes 10021–
69990, excluding procedures with 10- or 90-day global periods to preserve our sample of clean 
procedures. We began by including only procedures performed by the same practitioner who 
furnished the original procedure.12 We then explored an expanded definition in which we 
counted the aforementioned E&M visits plus the aforementioned procedures occurring during 
global periods provided by any practitioner in the same practice with the same specialty as the 
practitioner who furnished the procedure.  

 
12 As described previously, we exclude procedures that occur within the global period of another procedure with a 
10- or 90-day global period. Therefore, these other procedures are those without a global period. 
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3. Examining the Number of Post-Operative Visits Reported 

Overview 

In this chapter, we describe the number of post-operative visits reported using HCPCS code 
99024 in the nine states that were required by CMS to report post-operative visits.  

Methods Overview 

Although this report is focused on claims-based reporting of post-operative visits for 
procedures furnished during calendar year 2018, in this chapter we present weekly counts of 
reported post-operative visits dating back to January 1, 2017, to convey trends in visits, including 
how visits have stabilized over time. We calculated weekly counts of claim lines for post-
operative visits reported using HCPCS code 99024 during January 1, 2017, to December 31, 
2018,13 for the nine states required to report post-operative visits. Although there is no Medicare 
payment associated with code 99024, CMS allowed practitioners to report post-operative visits 
using HCPCS code 99024 starting on January 1, 2017, prior to the onset of required reporting in 
July 2017. We compared the number of post-operative visits reported before July 1, 2017, with 
the number of post-operative visits reported since July 1, 2017, to determine whether claims-
based reporting of post-operative visits increased after the change in CMS reporting 
requirements. We also reported weekly counts of post-operative visits during the required 
reporting period of July 1, 2017, to December 31, 2018. 

Results 

Claims-based reporting of post-operative visits increased during 2017 and, in particular, after 
the start of required reporting in July 1, 2017 (Figure 3.1). We observed a large increase in the 
volume of post-operative visits in 2017 in the nine states required to report since July 1, 2017. 
The volume of post-operative visits increased throughout 2017 and through January 2018,14 
before declining and reaching a plateau at approximately 40,000 visits per week by end of May 
2018.  

 
13 Unlike other analyses presented in this report, the analyses in this chapter are limited to post-operative visits 
reported through December 31, 2018. We do this so as not to suggest a decline in reporting of post-operative visits 
during the period after December 31, 2018, when we stop including procedures in our study sample. 
14 In a prior report using data for procedures furnished between July 1, 2017, and June 30, 2018 (Kranz et al., 2019), 
the volume of reported post-operative visits reached a peak of approximately 51,000 per week in January 2018. The 
analysis presented in this report finds approximately 54,000 post-operative visits per week in January 2018. This 
increase is because of the incompleteness of data in the earlier analysis. 
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Figure 3.2 demonstrates the variation in reporting by state across the nine states required to 
report post-operative visits. The weekly counts of post-operative visits per 10,000 claims for 
procedures with 10- or 90-day global periods were lowest in Florida, Nevada, and New Jersey, 
and highest in North Dakota, Ohio, and Kentucky.  

Table 3.1 presents the settings of post-operative visits furnished between January 1, 2018, 
and December 31, 2018. During this required reporting period, the majority of post-operative 
visits reported were furnished in the office setting (Table 3.1).  

Figure 3.1. Weekly Counts of Post-Operative Visits Among States Required to Report Post-
Operative Visits, Calendar Years 2017 and 2018 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: The claims for HCPCS code 99024 listed in this table occurred, were reported, and were uploaded from 
January 1, 2017, through December 31, 2018. 

0

10,000

20,000

30,000

40,000

50,000

60,000

1/1
/17

2/1
/17
3/1

/17
4/1

/17
5/1

/17
6/1

/17
7/1

/17
8/1

/17
9/1

/17

10
/1/

17

11
/1/

17

12
/1/

17
1/1

/18
2/1

/18
3/1

/18
4/1

/18
5/1

/18
6/1

/18
7/1

/18
8/1

/18
9/1

/18

10
/1/

18

11
/1/

18

12
/1/

18

W
ee

kl
y 

co
un

ts
 o

f 
po

st
-o

pe
ra

tiv
e 

vi
si

ts
 

Start of week (January 1, 2017, to December 31, 2018)

Start of required reporting 
of post-operative visits

Christmas & 
New Years

Thanksgiving Thanksgiving

Christmas & 
New Years

Calendar Year 2018Calendar Year 2017



 

 12 

Figure 3.2. Weekly Counts of Post-Operative Visits per 10,000 Claims for Global Procedures, 
Calendar Years 2017 and 2018  

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: The claims for HCPCS code 99024 listed in this figure occurred, were reported, and were uploaded between 
January 1, 2017, and (including) December 31, 2018, in the nine states with mandatory reporting. 
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Table 3.1. Reported Post-Operative Visits for Calendar Year 2018 Procedures, by Place of Service 

 Nine States with Required Reporting* 

Place of Service of Post-Operative Visit 
# of Post-

Operative Visit(s) Percentage 
Office 1,598,650 72.5 
Outpatient hospital 150,477 6.8 
Off-campus hospital outpatient 74,921 3.4 
Emergency or urgent care 3,149 0.1 
Ambulatory surgical center 309 0.0 
Inpatient 376,015 17.0 
Other 2,237 0.1 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTES: The claims for HCPCS code 99024 listed in this table occurred, were reported, and 
were uploaded between January 1, 2018, and (including) December 31, 2018, in the nine 
states with mandatory reporting. Other includes federally qualified health centers, rural health 
clinics, and retail clinics. 
*Nine states that required reporting of post-operative visits included: Florida, Kentucky, 
Louisiana, Nevada, New Jersey, North Dakota, Ohio, Oregon, and Rhode Island. 

Conclusions 

After the July 1, 2017, implementation of required reporting, the volume of post-operative 
visit reporting increased in states where reporting is required, and the number of post-operative 
visits was relatively stable between January 2018 and December 2018. 
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4. Examining the Share of Practitioners Engaged in Claims-Based 
Reporting of Post-Operative Visits 

Overview 

In Chapter 3, we showed the rapid rise in reporting of post-operative visits in states required 
by CMS to report post-operative visits using HCPCS code 99024. In this chapter, we describe 
the share of practices and practitioners reporting code 99024 overall, and also report this share 
for subgroups of practice size, specialty, and state. 

Methods Overview 

In this section, we focus only on the nine states with required reporting of post-operative 
visits. We analyzed procedures that met the following inclusion criteria: one of the procedure 
codes for which reporting was required; performed between January 1, 2018, and December 31, 
2018, for a Medicare FFS beneficiary; and performed by an expected reporter. We examined 
post-operative visits between January 1, 2018, and December 31, 2018. We included post-
operative visits up to January 10, 2019, if linked to a procedure with a 10-day global period and 
up to March 31, 2019, if linked to a procedure with a 90-day global period. We included any 
post-operative visit regardless of who performed the post-operative visit. We examined reporting 
rates by specialty, state, and practice size.  

Results 

In the period studied, 46.1 percent of 42,002 practitioners who were expected to report post-
operative visits reported one or more post-operative visits using HCPCS code 99024.15 Although 
less than half of practitioners who were expected to report did so, practitioners who did not 
report were typically in specialties that perform relatively few procedures, such as primary care. 
For these select procedure-based specialties,16 90.5 percent of 8,123 practitioners reported one or 
more post-operative visit. Practitioners who reported at least one-post operative visit performed 
92.8 percent of all procedures requiring reporting. 

 
15 Expected reporters include practitioners who furnished one of the procedure codes for which CMS requires 
reporting, performed in one of the nine states in a practice with ten or more practitioners between January 1, 2018, 
and December 31, 2018. 
16 Select procedure-based specialties include orthopedic surgery, vascular surgery, ophthalmology, plastic and 
reconstructive surgery, neurosurgery, urology, and dermatology. 
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Figure 4.1 reports the share of practitioners within a specialty reporting one or more post-
operative visits for the top 20 specialties in terms of procedures furnished for which reporting of 
post-operative visits was required. These 20 specialties include 76 percent of practitioners who 
ever reported a post-operative visit. The number of practitioners who were expected to report 
post-operative visits within each specialty is listed in parentheses. Rates of post-operative visits 
were greater than 80 percent for ten of the specialties furnishing the most procedures with global 
periods. Rates of post-operative visits were less than 25 percent for three specialties: primary 
care providers (PCPs), nurse practitioners (NPs) and physician assistants (PAs), and optometry.17 
The number of practitioners who were expected to report post-operative visits varied greatly by 
specialty. PCPs (7,076 NPIs) and NP/PAs (8,483 NPIs) had the most practitioners expected to 
report; hand surgeons (226 NPIs) and interventional pain management (203 NPIs) had the least 
practitioners expected to report.  

Figure 4.1. Share of Practitioners Reporting Post-Operative Visits for Calendar Year 2018 
Procedures, by Specialty  

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. 
NOTES: PCP = primary care provider. The claims for HCPCS code 99024 were reported and uploaded from January 
1, 2018, through December 31, 2018. We also included 99024-coded claims up to January 10, 2019, if linked to a 
procedure with a 10-day global period and up to March 31, 2019, if linked to a procedure with a 90-day global period. 
The number of expected reporters is listed in parentheses following the specialty name.  

 
17 Compared with procedures furnished between July 1, 2017, and June 30, 2018, there were, across the board, small 
declines in the share of practitioners reporting post-operative visits by specialty (Kranz et al., 2019). 
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The share of practitioners reporting post-operative visits varied by state (Figure 4.2). The 
highest share of post-operative visits among expected reporters was observed in North Dakota 
(50.1 percent). The lowest rate of post-operative visits among expected reporters was observed in 
Nevada (32.0 percent). Examining select procedure-based specialties, the highest share of 
practitioners reporting post-operative visits among expected reporters was observed in Kentucky 
(94.0 percent) and the lowest rate was observed in Oregon (86.2 percent). 

Figure 4.2. Share of Practitioners Reporting Post-Operative Visits (HCPCS Code 99024) for 
Calendar Year 2018 Procedures, by State  

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and June 10, 2020.  
NOTE: The claims for HCPCS code 99024 were reported and uploaded from January 1, 2018, through December 31, 
2018. We also included 99024-coded claims up to January 10, 2019, if linked to a procedure with a 10-day global 
period, and up to March 31, 2019, if linked to a procedure with a 90-day global period. Select procedure-based 
specialties include orthopedic surgery, vascular surgery, ophthalmology, plastic and reconstructive surgery, 
neurosurgery, urology, and dermatology. 

In Figure 4.3, we describe the share of practitioners reporting post-operative visits following 
calendar year 2018 procedures by practice size strata. The share of practitioners reporting post-
operative visits was similar across practice size strata among practices expected to report post-
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operative visits (e.g., those with ten or more practitioners).18 The share of practitioners reporting 
post-operative visits declined in practices with between ten and 99 practitioners compared with 
procedures furnished between July 1, 2017, and June 30, 2018 (Kranz et al., 2019), while the 
share of practitioners reporting was steady for larger practices with 100 or more practitioners, 
implying that the overall decline in the share of practitioners reporting is attributable to smaller 
practices. The share of practitioners reporting post-operative visits for select procedure-based 
specialties was higher compared with the rate for practitioners from all specialties, at 
approximately 90 percent across all practice sizes. 
  

 
18 The share of practitioners reporting post-operative visits slightly declined (typically by less than 1 percentage 
point) from the share reporting procedures furnished between July 1, 2017, and June 30, 2018 (Kranz et al., 2019). 
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Figure 4.3. Share of Practitioners Reporting Post-Operative Visits for Calendar Year 2018 
Procedures, by Practice Size  

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and June 10, 2020.  
NOTES: The claims for HCPCS code 99024 were reported and uploaded from January 1, 2018, through 
December 31, 2018. We also included 99024-coded claims up January 10, 2019, if linked to a procedure with a 10-
day global period, and up to March 31, 2019, if linked to a procedure with a 90-day global period. Practice size was 
calculated based on all NPIs within a practice, and not limited to NPIs furnishing procedures. Select procedure-based 
specialties include orthopedic surgery, vascular surgery, ophthalmology, plastic and reconstructive surgery, 
neurosurgery, urology, and dermatology. 

Next, we examined reporting of post-operative visits at the practice level. It is possible that 
awareness of the reporting requirement would vary across practices. Practitioners expected to 
report post-operative visits worked in 2,878 practices. About 64 percent of these practices had 
one or more practitioners report a post-operative visit during the study period (Figure 4.4). The 
largest practices had the highest rates of post-operative visit reporting. Among practices with 100 
or more practitioners, 80.0 percent of practices reported at least one post-operative visit since 
January 1, 2018. Smaller practices had lower rates of reporting post-operative visits (10–24 
practitioners, 56.3 percent; 25–99 practitioners, 67.6 percent). This variation by practice size 
might not be surprising given that larger practices have more practitioners and therefore more 
people who can report at least one post-operative visit. Because practices might consist of 
practitioners from multiple specialties, we do not show results for select procedure-based 
specialties at the practice level. 
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Figure 4.4. Share of Practices Reporting Post-Operative Visits (HCPCS Code 99024) for Calendar 
Year 2018 Procedures, by Practice Size  

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTES: The claims for HCPCS code 99024 were reported and uploaded between January 1, 2018, through 
December 31, 2018. We also included 99024-coded claims up to January 10, 2019, if linked to a procedure with a 10-
day global period, and up to March 31, 2019, if linked to a procedure with a 90-day global period. 
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reported post-operative visits.  

80.0%

67.6%

56.3%

64.3%

0% 20% 40% 60% 80% 100%

Practices with 100-4,669 NPIs (N=474)

Practices with 25-99 NPIs (N=1,041)

Practices with 10-24 NPIs (N=1,363)

All practices with >9 NPIs (N=2,878)

Percentage of practices reporting any post-operative visits

P
ra

ct
ic

e 
si

ze
 s

tr
at

a 
(#

 p
ra

ct
ic

es
)



 

 20 

5. Timing of Post-Operative Visits and the Fraction of Expected 
Post-Operative Visits Reported 

Overview 

In this chapter, we report the fraction of procedures with at least one post-operative visit and 
report the ratio of observed-to-expected post-operative visits. This requires the linking of 
procedures to post-operative visits. Because practitioners do not indicate which procedure or 
procedures prompted the post-operative visit, in this chapter we limited our analysis to clean 
procedures, defined as billed procedures with one billed unit of service that does not occur 
within the global period of another procedure with a 10- or 90-day global period. This approach 
allowed us to more easily link a given procedure and post-operative visit.  

Methods Overview 

Using the procedure as our unit of analysis, we analyzed clean procedures that met the 
following inclusion criteria: one of the procedure codes for which reporting was required; 
performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; 
and performed by an expected reporter. During the study period, there were 1,520,124 clean 
procedures linked to 943,351 post-operative visits in our study sample.19 (See Appendix A for a 
comparison of the volume and characteristics of clean procedures with non–clean procedures.) 
Using the procedure as our unit of analysis, we first report the timing of these post-operative 
visits during global periods. Next, we report the share of procedures with any reported post-
operative visits, calculated by dividing the number of procedures linked to one or more post-
operative visits by the total number of procedures. To calculate the ratio of observed-to-expected 
post-operative visits provided, we divided the total number of observed post-operative claims by 
the total number of expected post-operative visits. We report outcomes separately for procedure 
codes with 10- and 90-day global periods, as well as by practice size, place of service, and 
specialty of the practitioner performing the procedure.  

 
19 For procedures with 10-day global periods, 11.2 percent of post-operative visits were billed by a practitioner in a 
different practice (determined by TIN). For procedures with 90-day global periods, 4.6 percent of post-operative 
visits were billed by a practitioner in a different practice. 
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Results for Procedures with 10-Day Global Periods 

Among the procedures for which reporting was required, 60.9 percent of procedures with 10-
day global periods met our criteria for a clean procedure. Among procedures with 10-day global 
periods, 854,347 (81.9 percent) were performed in an office setting (Table 5.1). 

Timing of Post-Operative Visits 

Of post-operative visits reported for 10-day global procedures, 73.8 percent were performed 
in the first seven days after the procedure (Figure 5.1). Of post-operative visits reported for 10-
day global procedures, the largest fraction occurred on day seven of the global period (29.1 
percent). 

Share of Procedures with Any Post-Operative Visits 

Overall, 3.5 percent of procedures with 10-day global periods had one or more post-operative 
visits (Table 5.1). Among procedures with 10-day global periods, rates of post-operative visits 
were similar across practice size (10–24 NPIs, 3.0 percent; 25–99 NPIs, 3.5 percent; 100 or more 
NPIs, 4.1 percent). When examining the place of service of the procedure, the share of 10-day 
global procedures with any post-operative visits was greatest in the inpatient setting (10.4 
percent). Among specialties performing more than 10,000 procedures with 10-day global 
periods, the highest reporting rates were observed for the following specialties: general surgery 
(18.3 percent), otolaryngology (8.6 percent), and ophthalmology (7.9 percent). 

Ratios of Observed-to-expected Post-Operative Visits Provided 

The ratio of observed-to-expected post-operative visits provided was 0.04 for procedures 
with 10-day global periods (Table 5.2). Ratios of observed-to-expected post-operative visits were 
similar across practice sizes for procedures with 10-day global periods.  

For procedures with 10-day global periods, the ratio of observed-to-expected post-operative 
visits provided for procedures performed in the inpatient setting (0.16) was higher than other 
settings; a relatively small fraction (<5 percent) of procedures with a 10-day global period were 
performed in inpatient setting. Among specialties performing more than 10,000 procedures with 
10-day global periods, the highest ratios of observed-to-expected post-operative visits were 
observed for the following specialties: general surgery (0.20), otolaryngology (0.11), and 
ophthalmology (0.08). 

Table 5.3 lists the ratios of observed-to-expected post-operative visits provided for the five 
highest-volume procedures with 10-day global periods during our study period. There was wide 
variation in these proportions across the relevant procedure codes (Appendix C). 
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Table 5.1. Share of Calendar Year 2018 Procedures with 10-Day Global Periods with Any Post-
Operative Visits 

  Procedures with 10-Day Global Periods 

  Total Procedures 

Total Procedures 
with Any Post-

Operative Visits 

Share of 
Procedures with 

Any Post-
Operative Visits 

(%) 
Total 1,043,039 36,466 3.5 
Practice size     

10-24 practitioners 372,963 11,155 3.0 
25-99 practitioners 338,967 11,725 3.5 
100 or more practitioners 331,109 13,586 4.1 

Procedure place of service    
Ambulatory surgical center 28,494 2,395 8.4 
Emergency or urgent care 23,529 954 4.1 
Inpatient 25,435 2,648 10.4 
Off-campus hospital outpatient 27,148 877 3.2 
Office 854,347 24,814 2.9 
Outpatient hospital 69,229 4,750 6.9 
Other 14,857 28 0.2 

Specialtya    
Anesthesiology 9,022 200 2.2 
Dermatology 500,385 15,242 3.0 
Diagnostic radiology 23,413 528 2.3 
General surgery 23,499 4,304 18.3 
Hand surgery 289 91 31.5 
Interventional pain management 12,977 273 2.1 
Neurology 18,481 161 0.9 
Neurosurgery 2,363 550 23.3 
NP/PA 257,291 3,550 1.4 
Ophthalmology 35,432 2,808 7.9 

Optometry 2,703 66 2.4 
Orthopedic surgery 4,029 687 17.1 
Otolaryngology 11,190 958 8.6 
Pain management 15,607 429 2.7 
Pathologic anatomy, clinical pathology 40 2 5.0 
Plastic and reconstructive surgery 4,225 873 20.7 
Podiatry 24,775 1,185 4.8 
Primary care 42,088 1,639 3.9 
Urology 2,491 604 24.2 
Vascular surgery 5,209 482 9.3 
All other specialties 47,530 1,834 3.9 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are listed 
in this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
NOTE: Procedure counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the nine states where 
reporting of post-operative visits was required.  
a Lists top 20 specialties by procedure volume. 
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Figure 5.1. Distribution of Post-Operative Visits Across Days in the Global Period, Calendar Year 
2018 Procedures with 10-Day Global Periods 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are 
included in this figure were linked to procedures that were furnished from January 1, 2018, through December 31, 
2018. 
NOTES: Post-operative visits are limited to visits linked to the clean procedure codes furnished by practitioners in 
practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
Inpatient and outpatient post-operative visits are designated based on the place of service listed on the no-pay code 
(HCPCS code 99024) submitted for the visit. 
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Table 5.2. Ratios of Observed-to-Expected Post-Operative Visits Provided for Calendar Year 2018 
Procedures with 10-Day Global Periods 

  
Procedures with 10-Day Global Periods 

Total Expected 
Post-Operative 

Visits 

Total Reported 
Post-Operative 

Visits 

Ratio of 
Observed-to-

Expected Visits 
Total 1,088,153 44,711 0.04 
Practice size     

10–24 practitioners 386,854 12,898 0.03 
2–99 practitioners 358,045 14,109 0.04 
100 or more practitioners 343,254 17,704 0.05 

Procedure place of service    
Ambulatory surgical center 39,518 2,726 0.07 
Emergency or urgent care 31,031 1,346 0.04 
Inpatient 36,590 5,723 0.16 
Off-campus hospital outpatient 27,138 1,012 0.04 
Office 855,244 28,280 0.03 
Outpatient hospital 83,655 5,580 0.07 
Other 14,979 44 0.00 

Specialtya    
Anesthesiology 12,586 220 0.02 
Dermatology 501,043 16,818 0.03 
Diagnostic radiology 33,745 986 0.03 
General surgery 30,916 6,128 0.20 
Hand surgery 323 150 0.47 
Interventional pain management 18,085 303 0.02 
Neurology 3,701 185 0.05 
Neurosurgery 3,487 750 0.22 
NP/PA 260,868 4,405 0.02 
Ophthalmology 39,245 3,242 0.08 
Optometry 2,744 81 0.03 
Orthopedic surgery 5,458 930 0.17 
Otolaryngology 10,049 1,117 0.11 
Pain management 22,205 478 0.02 
Pathologic anatomy, clinical pathology 52 2 0.04 
Plastic and reconstructive surgery 4,272 1,026 0.24 
Podiatry 25,915 1,485 0.06 
Primary care 43,398 2,257 0.05 
Urology 2,590 732 0.28 
Vascular surgery 7,753 756 0.10 
All other specialties 59,722 2,660 0.04 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are listed 
in this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
NOTES: Procedure counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the nine states where 
reporting of post-operative visits was required. Expected counts of post-operative visits are from the Physician 
Time File.  
a Lists top 20 specialties by volume between January 1, 2018, and December 31, 2018. 
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Table 5.3. Highest-Volume Calendar Year 2018 Procedures with 10-Day Global Periods in Study 
Sample 

HCPCS 
Code Description 

Length 
of 

Global 
Period 

Procedure 
Volume 

Total 
Expected 
Visits per 
Procedure 

Observed-to-
Expected 

Ratios of Post-
Operative 

Visits  
17000 Destruction of premalignant 

lesions, first lesion 
10 484,223 1 0.01 

17110 Destruction of benign lesions other 
than skin tags or cutaneous 
vascular proliferative lesions, up to 
14 lesions  

10 121,319 1 0.01 

17004 Destruction of premalignant 
lesions, 15 or more lesions  

10 66,380 1 0.01 

64635 Destruction by neurolytic agent, 
paravertebral facet joint nerve(s), 
with imaging guidance; lumbar or 
sacral, single facet joint 

10 32,952 1.5 0.01 

10060 Incision and drainage of abscess, 
simple or single 

10 27,020 1 0.14 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 claims that are 
listed in this table were linked to procedures that were furnished between January 1, 2018, through December 31, 
2018. 
NOTES: The study sample includes procedures that met the following inclusion criteria: one of the procedure 
codes; furnished between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; and 
performed in one of the nine states in a practice with ten or more practitioners. 

Results for Procedures with 90-Day Global Periods 

Among the procedures for which reporting was required, 59.6 percent of procedures with 90-
day global periods met our criteria for a clean procedure. Among procedures with 90-day global 
periods, 35.0 percent were performed in an inpatient setting (Table 5.4). 

Timing of Post-Operative Visits 

Of post-operative visits reported for 90-day global procedures, 26.8 percent were performed 
in the first seven days after the procedure (Figure 5.2). Of post-operative visits reported for 90-
day global procedures, the largest fraction occurred on day one of the global period (10.7 
percent). 

Share of Procedures with Any Post-Operative Visits 

Overall, 69.1 percent of procedures with 90-day global periods had one or more post-
operative visits (Table 5.4). Reporting of post-operative visits differed by practice size for 
procedures with 90-day global periods, with rates of 59.6 percent for practices with 10–24 NPIs, 
73.6 percent for practices with 25–99 NPIs, and 72.0 percent for practices with 100 or more 
NPIs. Among procedures with 90-day global periods, reporting of post-operative visits was 
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greatest among procedures furnished in inpatient (73.1 percent) and off-campus hospital 
outpatient settings (81.6 percent). Among specialties performing more than 10,000 procedures 
with 90-day global periods, the highest reporting rates were observed for the following 
specialties: orthopedic surgery (77.0 percent), hand surgery (74.4 percent), and neurosurgery 
(74.2 percent).  

Figure 5.2. Distribution of Post-Operative Visits Across Days in the Global Period, Calendar Year 
2018 Procedures with 90-Day Global Periods 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are 
included in this figure were linked to procedures that were furnished from January 1, 2018, through December 31, 
2018. 
NOTES: Post-operative visits are limited to visits linked to the clean procedure codes furnished by practitioners in 
practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
Inpatient and outpatient post-operative visits are designated based on the place of service listed on the no-pay code 
(HCPCS code 99024) submitted for the visit. 
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Table 5.4. Share of Calendar Year 2018 Procedures with 90-Day Global Periods with Any Post-
Operative Visits 

  
  

Procedures with 90-Day Global Periods 

Total Procedures 

Total Procedures 
with Any Post-

Operative Visits 

Share of 
Procedures with 

Any Post-
Operative Visits 

(%) 
Total 477,085 329,523 69.1 
Practice size     

10–24 practitioners 129,970 77,433 59.6 
25–99 practitioners 131,731 96,987 73.6 
100 or more practitioners 215,384 155,103 72.0 

Procedure place of service    
Ambulatory surgical center 110,937 78,907 71.1 
Emergency or urgent care 1,269 563 44.4 
Inpatient 166,941 122,007 73.1 
Off-campus hospital outpatient 9,979 8,141 81.6 
Office 55,845 29,807 53.4 
Outpatient hospital 131,845 90,037 68.3 
Other 269 61 22.7 

Specialtya    
Anesthesiology 29 8 27.6 
Dermatology 18,495 8,778 47.5 
Diagnostic radiology 74 12 16.2 
General surgery 53,158 37,152 69.9 
Hand surgery 11,056 8,230 74.4 
Interventional pain management 7 1 14.3 
Neurology 148 143 96.6 
Neurosurgery 14,704 10,916 74.2 
NP/PA 3,760 2,300 61.2 
Ophthalmology 120,614 84,984 70.5 

Optometry 908 502 55.3 
Orthopedic surgery 152,347 117,259 77.0 
Otolaryngology 3,876 2,388 61.6 
Pain management 47 16 34.0 
Pathologic anatomy, clinical pathology 19,819 8,979 45.3 
Plastic and reconstructive surgery 4,763 2,808 59.0 
Podiatry 4,840 3,042 62.9 
Primary care 1,435 760 53.0 
Urology 17,170 10,591 61.7 
Vascular surgery 11,775 7,579 64.4 
All other specialties 38,060 23,075 60.6 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are listed 
in this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
NOTE: Procedure counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the nine states where 
reporting of post-operative visits was required.  
a Lists top 20 specialties by procedure volume. 

 

Ratios of Observed-to-Expected Post-Operative Visits Provided 

The ratio of observed-to-expected post-operative visits provided was 0.38 for procedures 
with 90-day global periods (Table 5.5). Ratios of observed-to-expected post-operative visits were 
similar across practice sizes for procedures with 90-day global periods. For procedures with 90-
day global periods, the ratio of observed-to-expected post-operative visits provided for 
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procedures performed in off-campus hospital outpatient settings (0.59) was higher than other 
settings. Among specialties performing more than 10,000 procedures with 90-day global periods, 
the highest rates were observed for ophthalmology (0.54), urology (0.42), and general surgery 
(0.40). Table 5.6 lists the ratios of observed-to-expected post-operative visits provided for the 
five highest-volume procedures with 90-day global periods during our study period. There was 
wide variation in these proportions across the relevant procedure codes (Appendix C). 

Among procedures with 90-day global periods, the share of procedures with any post-
operative visits increased as the total expected number of post-operative visits increased, up to 
about five expected post-operative visits, at which point the share of procedures with any post-
operative visits leveled off (Figure 5.3). We observed a weak positive correlation between the 
share of procedures with any post-operative visits and the total expected number of post-
operative visits (correlation = 0.37). We observed a weak negative correlation between the 
number of expected post-operative visits and the ratio of observed-to-expected post-operative 
visits for procedures with 90-day global periods (Figure 5.4). The ratio of observed-to-expected 
post-operative visits appeared to decline as the number of expected post-operative visits 
increased (correlation = −0.35). We did not examine these relationships among procedures with 
10-day global periods because the majority of those procedures are expected to have only one 
post-operative visit. 
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Table 5.5. Ratios of Observed-to-Expected Post-Operative Visits Provided for Calendar Year 2018 
Procedures with 90-Day Global Periods 

  
Procedures with 90-Day Global Periods 

Total Expected 
Post-Operative 

Visits 

Total Reported 
Post-Operative 

Visits 

Ratio of 
Observed-to-

Expected Visits 
Total 2,338,470 898,640 0.38 
Practice size     

10–24 practitioners 582,484 208,109 0.36 
25–99 practitioners 679,797 256,491 0.38 
100 or more practitioners 1,076,190 434,040 0.40 

Procedure place of service    
Ambulatory surgical center 437,641 217,876 0.50 
Emergency or urgent care 5,919 1,866 0.32 
Inpatient 1,162,056 395,228 0.34 
Off-campus hospital outpatient 37,832 22,286 0.59 
Office 194,695 58,386 0.30 
Outpatient hospital 499,253 202,912 0.41 
Other 1,074 86 0.08 

Specialtya    
Anesthesiology 68 15 0.222 
Dermatology 79,383 15,623 0.197 
Diagnostic radiology 230 14 0.061 
General surgery 230,469 92,564 0.402 
Hand surgery 45,837 17,273 0.377 
Interventional pain management 49 1 0.021 
Neurology 1,033 560 0.542 
Neurosurgery 101,062 30,174 0.299 
NP/PA 14,948 5,441 0.364 
Ophthalmology 462,841 251,926 0.544 
Optometry 1,816 655 0.361 
Orthopedic surgery 997,420 323,114 0.324 
Otolaryngology 16,166 5,114 0.316 
Pain management 320 38 0.119 
Pathologic anatomy, clinical pathology 47,144 16,829 0.357 
Plastic and reconstructive surgery 20,368 6,095 0.299 
Podiatry 18,424 10,262 0.557 
Primary care 4,977 1,893 0.380 
Urology 53,834 22,511 0.418 
Vascular surgery 53,303 18,277 0.343 
All other specialties 188,783 80,261 0.425 

SOURCE: Data from CMS IDR, downloaded March 19, 2020. The claims for HCPCS code 99024 that are listed in 
this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
NOTES: Procedure counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the nine states where 
reporting of post-operative visits was required. Expected counts of post-operative visits are from the Physician 
Time File.  
a Lists top 20 specialties by volume between January 1, 2018, and December 31, 2018. 
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Table 5.6. Highest-Volume Calendar Year 2018 Procedures with 90-Day Global Periods in Study 
Sample 

HCPCS 
Code Description 

Length of 
Global 
Period 

Procedure 
Volume 

Total 
Expected 
Visits per 
Procedure 

Observed-to-
Expected Ratios 

of Post-
Operative Visits  

66984 Extracapsular cataract removal 
with insertion of intraocular lens 
prothesis, manual or mechanical 
technique  

90 62,689 4.5 0.61 

27447 Total knee arthroplasty  90 40,810 7 0.34 

66821 Discission of secondary 
membranous cataract; stab 
incision technique; laser surgery  

90 34,609 2 0.37 

27130 Total hip arthroplasty, with or 
without autograft or allograft  

90 23,491 7 0.31 

33208 Insertion of new or replacement of 
permanent pacemaker with 
transvenous electrode(s); atrial 
and ventricular  

90 12,609 3 0.35 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are listed in 
this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
NOTES: The study sample includes procedures that met the following inclusion criteria: one of the procedure codes; 
furnished between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; and performed in one 
of the nine states in a practice with ten or more practitioners. 
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Figure 5.3. Relationship Between the Share of Procedures with Any Post-Operative Visits and the 
Expected Number of Post-Operative Visits for Calendar Year 2018 Procedures with 90-Day Global 

Periods 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: The claims for HCPCS code 99024 that are included in these figures were linked to procedures that were 
furnished from January 1, 2018, through December 31, 2018. 

Figure 5.4. Relationship Between the Ratio of Observed-to-Expected Post-Operative Visits and the 
Number of Expected Post-Operative Visits for Calendar Year 2018 Procedures with 90-Day Global 

Periods 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: The claims for HCPCS code 99024 that are included in these figures were linked to procedures that were 
furnished from January 1, 2018, through December 31, 2018. 
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Conclusions 

There were 1,043,039 clean procedures with 10-day global periods. Of post-operative visits 
reported for 10-day global procedures, 73.8 percent were performed in the first seven days after 
the procedure. The vast majority of clean procedures with 10-day global periods did not have an 
associated post-operative visit. 

For procedures with 90-day global periods, there were 477,085 clean procedures. Of post-
operative visits reported for 90-day global procedures, 26.8 percent were performed in the first 
seven days after the procedure. Roughly two-thirds had an associated post-operative visit. 
Among specialties performing more than 10,000 procedures, the highest reporting rates were 
observed for orthopedic surgeons, hand surgeons, and neurosurgeons furnishing procedures with 
90-day global periods. Fewer post-operative visits were reported than the expected number of 
visits listed in the Physician Time File. The ratio of observed-to-expected post-operative visits 
provided for procedures with 90-day global periods was only 0.38. 

The reporting of post-operative visits was only weakly correlated with expected visit counts, 
in that fewer procedures with 10-day global periods had at least one reporting of a post-operative 
visit, and more procedures with 90-day global periods had at least one reporting of a post-
operative visit. Overall, we observed that the share of procedures with any post-operative visits 
increased as the total expected number of post-operative visits increased, up to about five 
expected post-operative visits, at which point the share of procedures with any post-operative 
visits appeared to level off.  
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6. Sensitivity Analysis: Examining Procedures Performed by 
Practitioners Actively Reporting Post-Operative Visits 

Overview 

In our analysis of practitioners expected to report post-operative visits, we found a low share 
of procedures for which any post-operative visits were reported. The claims data may include 
fewer post-operative visits than expected if these visits are not occurring or if practitioners are 
not submitting claims for post-operative visits. To address concerns that potential underreporting 
of claims for post-operative visits is driving these results, we conducted a subanalysis on a set of 
robust reporters who appeared to be regularly reporting post-operative visits. 

Methods Overview 

We analyzed clean procedures performed by robust reporters of post-operative visits. Robust 
reporters were described as practitioners who performed ten or more clean procedures with 90-
day global periods for which CMS required reporting of post-operative visits and reported at 
least one claim for a post-operative visit for at least half of procedures performed since January 
1, 2018. We used procedures with 90-day global periods in our definition of robust reporters 
because so few procedures with 10-day global periods had any reported post-operative visits and 
there is face validity that most procedures with 90-day global periods will require at least one 
post-operative visit. For example, clinically, it is difficult to envision that a patient with a 
cataract surgery, hip replacement, or prostatectomy did not have at least one post-operative visit 
during the global period. In Appendix B, we describe our approach to defining robust reporters. 
We also explored different definitions of robust reporters, and Appendix B includes the number 
of procedures and practitioners furnishing procedures that would have been included had we 
selected a different definition of robust reporters. 

We compared patterns of care among robust reporters with other practitioners who billed ten 
or more procedures with 90-day global periods, hereafter referred to as high-volume reporters.20 
We report outcomes separately for procedure codes with 10- and 90-day global periods and by 
practice size, place of service, and specialty of practitioner performing the procedure.  

 
20 Robust reporters are included in the definition of high-volume reporters. 
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Results 

Among practitioners furnishing clean procedures, 16.3 percent were classified as robust 
reporters and 21.7 percent were classified as high-volume reporters. Appendix B provides details 
about the characteristics of procedures furnished by high-volume and robust reporters. 

Share of Procedures with Any Post-Operative Visits 

The share of procedures delivered by robust reporters having one or more post-operative 
visits was higher for procedures with 90-day global periods (86.5 percent) than procedures with 
10-day global periods (14.9 percent) (Table 6.1). Rates for robust reporters were modestly higher 
than for high-volume reporters (10-day, 10.5 percent; 90-day, 69.5 percent). 

The share of procedures with any post-operative visits was similar across practice size and 
most procedure places of service, and varied across specialty. Dermatologists performed the 
most procedures with 10-day global periods among robust reporters (N = 68,253), of which 14.9 
percent of procedures had any post-operative visits. Orthopedic surgeons performed the most 
procedures with 90-day global periods among robust reporters (N = 125,569), of which 89.6 
percent of procedures had any post-operative visits. 

Ratio of Observed-to-expected Post-Operative Visits Provided 

The ratio of observed-to-expected post-operative visits was modestly higher among robust 
reporters than high-volume providers for both procedures with 10-day global periods (0.16 
versus 0.12) and procedures with 90-day global period (0.47 versus 0.38) (Table 6.2). For 
procedures with 10-day global periods, ratios for robust reporters and high-volume providers 
were higher than the ratio among all expected reporters (0.04). For procedures with 90-day 
global periods, robust reports had a higher ratio than the ratio among all expected reporters 
(0.38), but the ratio was similar for high-volume providers and all expected reporters. 
Dermatologists performed the most procedures with 10-day global periods among robust 
reporters (N = 68,253) and had a ratio of 0.16. Orthopedic surgeons performed the most 
procedures with 90-day global periods among robust reporters (N = 125,569) and had a ratio of 
0.38. 
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Table 6.1. Share of Calendar Year 2018 Procedures with Any Post-Operative Visits 

 

High-Volume Reportersa Robust Reportersb 

Procedures with 
10-Day Global 

Periods (%) 

Procedures with 
90-Day Global 

Periods (%) 

Procedures with 
10-Day Global 

Periods (%) 

Procedures 
with 90-Day 

Global Periods 
(%) 

Total 10.5 69.5 14.9 86.5 
Practice size     

 

10–24 practitioners 8.9 60.0 13.8 85.2 
25–99 practitioners 10.6 74.5 14.1 87.4 
100 or more practitioners 12.3 72.4 17.3 86.5 

Procedure place of service     

Ambulatory surgical center 19.7 71.4 25.5 88.6 
Emergency or urgent care 19.0 63.7 25.6 76.8 
Inpatient 21.3 73.6 27.6 88.3 
Off-campus hospital 
outpatient 

11.6 81.8 16.1 87.1 

Office 8.9 53.5 13.0 75.5 
Outpatient hospital 15.0 68.8 19.1 86.0 
Other 2.0 23.0 0.4 53.8 

Specialtyc     

Anesthesiology N/A 28.0 N/A N/A 
Dermatology 9.6 47.5 14.9 81.6 
Diagnostic radiology N/A 0.0 N/A N/A 
General surgery 18.4 70.5 22.7 84.8 
Hand surgery 32.3 74.6 44.0 87.3 
Interventional pain 
management 

N/A N/A N/A N/A 

Neurology 14.3 98.3 14.3 98.3 
Neurosurgery 25.1 74.9 27.9 90.4 
NP/PA 4.9 61.6 7.7 83.5 
Ophthalmology 8.0 70.5 9.9 85.9 
Optometry 4.9 57.5 5.4 73.0 
Orthopedic surgery 19.9 77.1 25.5 89.6 
Otolaryngology 17.6 63.7 26.9 89.4 
Pain management N/A 10.7 N/A N/A 
Pathologic anatomy, clinical 
pathology 

6.3 45.3 8.7 73.2 

Plastic and reconstructive 
surgery 

19.3 55.9 29.5 81.8 

Podiatry 5.0 64.1 6.7 81.5 
Primary care 14.5 56.2 18.0 83.0 
Urology 24.2 61.7 32.6 81.0 
Vascular surgery 9.1 64.2 12.0 80.8 
All other specialties 9.1 62.0 10.6 85.3 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. The claims for HCPCS code 99024 that are 
listed in this table were linked to procedures furnished from January 1, 2018, through December 31, 2018. 
NOTES: N/A = not applicable. because zero procedures were furnished in this category.  
a High-volume reporters include procedures that met the following inclusion criteria: one of the clean procedure 
codes performed in one of the nine states in a practice with ten or more practitioners and performed by 
practitioners who billed ten or more procedures with 90-day global periods between January 1, 2018, and 
December 31, 2018. 
b Robust reporters include procedures that met the following inclusion criteria: one of the clean procedure codes; 
performed in one of the nine states in a practice with ten or more practitioners and performed by practitioners who 
billed ten or more procedures with 90-day global periods between January 1, 2018, and December 31, 2018; and 
reported at least one claim for a post-operative visit for at least 50 percent of procedures performed during the 
study period. 
c Lists top 20 specialties by volume between January 1, 2018, and December 31, 2018. 
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Table 6.2. Ratio of Observed-to-Expected Post-Operative Visits Provided for Calendar Year 2018 
Procedures 

 
High-Volume Reportersa Robust Reportersb 

Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 

Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 
Total 0.12 0.38 0.16 0.47 
Practice size      

10–24 practitioners 0.10 0.36 0.15 0.51 
25–99 practitioners 0.12 0.38 0.15 0.44 
100 or more practitioners 0.14 0.40 0.19 0.47 

Procedure place of service     
Ambulatory surgical center 0.18 0.50 0.23 0.63 
Emergency or urgent care 0.27 0.38 0.36 0.45 
Inpatient 0.30 0.34 0.39 0.40 
Off-campus hospital 
outpatient 

0.13 0.60 0.17 0.63 

Office 0.10 0.30 0.14 0.43 
Outpatient hospital 0.14 0.41 0.17 0.49 
Other 0.02 0.08 0.00 0.34 

Specialtyc     
Anesthesiology N/A 0.26 N/A N/A 
Dermatology 0.10 0.20 0.16 0.34 
Diagnostic radiology N/A 0.00 N/A N/A 
General surgery 0.20 0.40 0.24 0.49 
Hand surgery 0.46 0.38 0.63 0.44 
Interventional pain 
management 

N/A N/A N/A N/A 

Neurology 0.10 0.51 0.10 0.51 
Neurosurgery 0.23 0.30 0.26 0.37 
NP/PA 0.06 0.34 0.09 0.47 
Ophthalmology 0.08 0.54 0.10 0.67 
Optometry 0.05 0.38 0.06 0.48 
Orthopedic surgery 0.19 0.32 0.25 0.38 
Otolaryngology 0.19 0.33 0.29 0.46 
Pain management N/A 0.05 N/A N/A 
Pathologic anatomy, clinical 
pathology 

0.05 0.36 0.06 0.59 

Plastic and reconstructive 
surgery 

0.22 0.26 0.33 0.39 

Podiatry 0.06 0.55 0.09 0.71 
Primary care 0.19 0.41 0.23 0.60 
Urology 0.28 0.42 0.38 0.56 
Vascular surgery 0.09 0.34 0.12 0.43 
All other specialties 0.12 0.43 0.15 0.54 

SOURCE: Data from CMS IDR, downloaded March 19, 2020.  
NOTES: The claims for HCPCS code 99024 that are listed in this table were linked to procedures furnished 
between January 1, 2018 and (including) December 31, 2018. 
a High-volume reporters include procedures that met the following inclusion criteria: one of the clean procedure 
codes performed in one of the nine states in a practice with ten or more practitioners and performed by practitioners 
who billed ten or more procedures with 90-day global periods between January 1, 2018, and December 31, 2018. 
b Robust reporters include procedures that met the following inclusion criteria: one of the clean procedure codes; 
performed in one of the nine states in a practice with ten or more practitioners, performed by practitioners who billed 
ten or more procedures with 90-day global periods between January 1, 2018, and December 31, 2018; and 
reported at least one claim for a post-operative visit for at least 50 percent of procedures performed during the study 
period. 
c Lists top 20 specialties by volume between January 1, 2018, and December 31, 2018. 
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Conclusions 

To address concerns about underreporting of post-operative visits, we conducted a sensitivity 
analysis limited to practitioners who were actively reporting their post-operative visits. Reporting 
of post-operative visits was modestly higher for robust reporters compared with practitioners 
who billed ten or more procedures with 90-day global periods (i.e., high-volume reporters). This 
was true for the share of procedures with any post-operative visits and for the ratio of observed-
to-expected post-operative visits provided for procedures with 10- and 90-day global periods. It 
is possible that the patterns of care observed in this subpopulation may not be generalizable to 
the broader population of practitioners required to report post-operative visits. For example, if a 
reporter of post-operative visits is indicative of a type of practitioner who closely follows rules, 
and therefore would also be more likely to adhere to the recommended number of post-operative 
visits, then our sensitivity analysis may overestimate the actual number of post-operative visits 
furnished on average. Moreover, this analysis does not capture post-operative care provided 
outside of a visit or via phone. Overall, however, these observed patterns are largely similar to 
what was observed in the main analysis, suggesting that a large share of expected post-operative 
visits are not delivered.  
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7. Sensitivity Analysis: Using an Expanded Definition of Post-
Operative Visits 

Overview 

As reported in prior chapters, we observed low ratios of observed-to-expected post-operative 
visits, even after restricting our sample to practitioners who often reported post-operative visits. 
It is possible that additional post-operative visits are provided, but during E&M visits or in the 
context of another separately billed procedure or service. In this chapter, we report on the results 
of a second sensitivity analysis in which we use a more expansive definition of post-operative 
care and report the share of procedures with any post-operative visits and the ratio of observed-
to-expected post-operative visits. 

Methods Overview 

As with our prior analyses, we used the procedure as our unit of analysis and analyzed clean 
procedures that met the following inclusion criteria: one of the procedure codes for which 
reporting was required; performed between January 1, 2018, and December 31, 2018, for a 
Medicare FFS beneficiary; and performed by an expected reporter. Also, as before, we examined 
post-operative visits reported using HCPCS code 99024 occurring during global periods for 
procedures furnished January 1, 2018, through December 31, 2018.  

We then constructed counts of post-operative visits using three more expansive definitions of 
post-operative visits: 

1. Adding E&M visits furnished by the practitioner who furnished the original 
procedure: We expanded our definition of post-operative visits to include both HCPCS 
code 99024 and the following HCPCS codes for outpatient, inpatient, critical care, and 
discharge E&M visits furnished by the practitioner who furnished the original procedure: 
99201–99205, 99211–99215, 99221–99223, 99231–99233, 99238, 99239, 99291–99292.  

2. Adding E&M visits and procedures furnished by the practitioner who furnished the 
original procedure: In addition to counting HCPCS code 99024 and the aforementioned 
E&M visits, we also counted procedures (HCPCS codes: 10021–69990) furnished by the 
practitioner who furnished the original procedure to the beneficiary during global periods, 
excluding procedures furnished on the same day as the original procedure and excluding 
procedures with 10- or 90-day global periods to preserve our sample of clean procedures.  

3. Adding E&M visits and procedures furnished by anyone in the practice with the 
same specialty as the practitioner who furnished the original procedure: Like the 
earlier definition, this expanded definition of post-operative visits included HCPCS code 
99024, E&M visits, and procedures provided to the beneficiary by any practitioner in the 
same practice with the same specialty as the practitioner who furnished the original 
procedure. 
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For all expanded definitions of post-operative visits, we counted the total number of days 
with these services rather than the total number of services furnished. As in prior chapters, we 
report the share of procedures with any reported post-operative visits. To calculate the ratio of 
observed-to-expected post-operative visits provided, we divided the total number of days with 
any post-operative service by the total number of expected post-operative visits.  

Results 

We examined the 1,520,124 procedures furnished by expected reporters during the study 
period. As our definition of post-operative visits expanded, we observed a small increase in both 
the share of procedures with any post-operative visits and the ratio of observed-to-expected post-
operative visits (Table 7.1). 
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Table 7.1. Share of Procedures with Any Post-Operative Visits and the Ratio of Observed-to-
Expected Post-Operative Visits Provided Using Expanded Definitions of Post-Operative Visits, 

Calendar Year 2018 Procedures 

  

Procedures with 10-Day Global 
Periods (N = 1,043,039) 

Procedures with 90-Day Global 
Periods (N = 477,085) 

  

Share of 
Procedures 

with Any Post-
Operative 

Visits 
(percentage) 

Ratio of 
Observed-to-

Expected Post-
Operative Visits  

Share of 
Procedures 

with Any Post-
Operative 

Visits 
(percentage) 

Ratio of 
Observed-to-

Expected Post-
Operative Visits 

Study samplea 3.5 0.04 69.1 0.38 

Adding E&M visits, other than those 
with HCPCS code 99024, provided 
by the practitioner who furnished the 
original procedureb,c 

4.4 0.05 71.4 0.40 

Adding E&M visits, other than those 
with HCPCS code 99024, and 
procedures provided by the 
practitioner who furnished the 
original procedured 

5.2 0.06 73.0 0.41 

Adding E&M visits, other than those 
with HCPCS code 99024, and 
procedures provided by anyone in 
the practice with the same specialty 
as the practitioner who furnished the 
original proceduree 

5.6 0.06 73.4 0.42 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020. 
a Includes procedures that met the following inclusion criteria: one of the clean procedure codes; performed 
between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; performed in one of the nine 
states in a practice with ten or more practitioners; and post-operative visits occurring during the global periods. We 
included post-operative visits performed by the practitioner who furnished the original procedure, performed by 
someone other than the practitioner who furnished the original procedure, and performed by someone in another 
practice.  
b Includes procedures in the study sample, post-operative visits occurring during the global periods, and E&M visits 
provided by the practitioner who furnished the original procedure to the beneficiary. When counting the total number 
of observed post-operative visits, we counted the total number coded with HCPCS code 99024, even if multiple 
visits occur on the same day. We count only the day of service for all other E&M visits. If an E&M service occurred 
on the same day as an HCPCS code 99024, then we only counted the 99024 code(s).  
c Includes the following E&M visit codes: HCPCS codes 99201–99205, 99211–99215, 99221–99223, 99231–99233, 
99238, 99239, 99291–99292.  
d Follows the same inclusion criteria as described in note b, plus any procedure(s) provided by the practitioner who 
furnished the original procedure to the beneficiary as designated by HCPCS codes 10021–69990, excluding 
procedures furnished on the same day as the original procedure and procedures with 10- or 90-day global periods 
to preserve our sample of clean procedures. 
e Includes procedures in the study sample, post-operative visits occurring during the global periods, and E&M visits 
and procedures provided by anyone in the practice with the same specialty as the practitioner who furnished the 
original procedure. 

 

Adding E&M Visits Furnished by the Practitioner Who Furnished the Original Procedure 

In addition to HCPCS code 99024, we added E&M visits furnished during global periods 
from the same practitioner who performed the procedure. Using this definition, we found a small 
increase in the fraction of 10-day global procedures with any post-operative visits (4.4 percent 
versus 3.5 percent) compared with the results from our usual study sample. There was also a 
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small increase in the observed-to-expected post-operative visit ratio. For 90-day global periods, 
there was an increase in the ratio of observed-to-expected post-operative visits for procedures 
with 90-day global periods in our study sample (0.40 versus 0.38).  

Adding E&M Visits and Procedures Furnished by the Practitioner Who Furnished the 
Original Procedure 

In addition to HCPCS code 99024 and E&M visits, we added procedures furnished during 
global periods from the same practitioner who performed the procedure. We observed little 
change in either 10-day or 90-day global procedures. Compared with the results from our usual 
study sample, we found a small increase in the fraction of 10-day global procedures with any 
post-operative visits (5.2 percent versus 3.5 percent) and 90-day global procedures with any 
post-operative visits (73.0 percent versus 69.1 percent). For procedures with 10- and 90-day 
global periods, there was a small increase in the ratio of observed-to-expected post-operative 
visits compared to procedures in our study sample (10-day = 0.06 versus 0.04; 90-day = 0.41 
versus 0.38).  

Adding E&M Visits and Procedures Furnished by Anyone in the Practice with the Same 
Specialty as the Practitioner Who Furnished the Original Procedure 

Similarly, only small increases were observed when we expanded our definition to include 
E&M visits other than those with HCPCS code 99024 and procedures furnished during global 
periods from practitioners in the same practice with the same specialty. Compared with the 
results from our usual study sample, we found a small increase in the fraction of 10-day global 
procedures with any post-operative visits (5.6 percent versus 3.5 percent) and 90-day global 
procedures with any post-operative visits (73.4 percent versus 69.1 percent). For procedures with 
10- and 90-day global periods, there was a small increase in the ratio of observed-to-expected 
post-operative visits compared with procedures in our study sample (10-day = 0.06 versus 0.04; 
90-day = 0.42 versus 0.38). We also examined post-operative visits provided during the first five 
days after the end of global periods (Appendix D). 

Conclusions 

To further address concerns about potential underreporting of post-operative visits, we 
conducted a second sensitivity analysis that examined an expanded definition of post-operative 
care, including E&M visits and procedures in addition to reports of HCPCS code 99024. 
Although both the share of procedures with any post-operative visits and the ratio of observed-
to-expected post-operative visits were slightly higher in this sensitivity analysis, the patterns are 
similar to what we observed in the main analysis. 
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8. Additional Sensitivity Analyses  

Overview 

In July 2019, the RAND Corporation published a report summarizing patterns of post-
operative visits for procedures furnished during the first 12 months of required reporting of post-
operative visits from July 1, 2017, through June 30, 2018 (Kranz et al., 2019). This report 
includes the same analyses from that report, updated using source data from procedures with 
calendar year 2018 service dates. CMS invited comments on the first report in the calendar year 
2020 Physician Fee Schedule Proposed Rule, and several organizations criticized the findings. 
RAND published a response to those comments that included sensitivity analyses that supported 
the findings of the report (Mulcahy, Mehrotra, et al., 2019). In this chapter, we provide updated 
results from several of these sensitivity analyses for which calendar year 2018 data could further 
inform findings. These new results are similar to the results published in RAND’s response 
report and support the methods and findings presented in this report. 

Responses 

Concerns That the Results Are Outdated 

CMS revalued several procedures in the calendar year 2019 and calendar year 2020 
Physician Fee Schedule Final Rules. These recent revaluations were not included in our analyses 
because we used the Physician Time File from the calendar year 2018 rule. Therefore, the 
observed-to-expected ratios for post-operative visits presented in this report could be over or 
underestimates compared to results using the updated valuations depending on the direction of 
the change. In response, we conducted a sensitivity analysis using the same observed number of 
post-operative visits using the number of expected visits from the 2020 Physician Time File. We 
find that there is no change in the ratio of observed-to-expected visits for 10-day procedures, and 
only a slight increase for 90-day procedures (Table 8.1). 
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Table 8.1. Sensitivity Analysis of the Observed-to-Expected Ratio for Post-Operative Visits Using 
the 2020 Physician Time File, Calendar Year 2018 Procedures 

Specific Analysis 

10-Day Ratio of 
Observed-to-

Expected Visits 

90-Day Ratio of 
Observed-to-Expected 

Visits 
Results reported using 2018 Physician Time 
File valuations for all procedures 

0.04 0.38 

Sensitivity analysis using the 2020 Physician 
Time File valuations for all procedures 

0.04 0.40 

SOURCE: Data from CMS IDR, downloaded on February 7, 2020, and March 19, 2020. 
NOTES: The claims for HCPCS code 99024 listed in this table were linked to procedures that were 
furnished from January 1, 2018, through December 31, 2018. Procedure counts included in this 
table are limited to the procedure codes for clean procedures that were linked to post-operative 
visits for practitioners in practices with ten or more practitioners in the nine states where reporting of 
post-operative visits was required. 

Concerns About Potential Underreporting of Visits 

Some practitioners simply might not have been aware of the requirement to report post-
operative visits using the 99024 code. In addition, some suggested that because 99024 is a no-
payment code, health care facilities and billing companies might have rejected the code, causing 
it not to be reported to CMS. However, we found that a large percentage of practitioners in 
procedure-based specialties did report post-operative visits (Table 8.2) and that the overall low 
reporting rate (46.1 percent when including all practitioners) was driven largely by specialties 
that perform relatively few procedures per practitioner but make up a large percentage of all 
eligible practitioners. 

Table 8.2. Share of Practitioners Reporting Post-Operative Visits for Calendar Year 2018 
Procedures, Select Procedure-Based Specialties 

Specialty Reporting Rate (%) 
Orthopedic surgery 94.1 
Vascular surgery 93.1 
Ophthalmology 90.9 
Plastic and reconstructive surgery 89.1 
Neurosurgery 87.8 
Urology 87.7 
Dermatology 85.0 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020. 
NOTES: The claims for HCPCS code 99024 were reported and uploaded from 
January 1, 2018, through December 31, 2018. We also included 99024-coded claims 
up to January 10, 2019, if linked to a procedure with a 10-day global period, and up 
to March 31, 2019, if linked to a procedure with a 90-day global period. The number 
of expected reporters is listed in parentheses following the specialty name.  

 
To further address concerns about underreporting, we conducted a sensitivity analysis in 

which we excluded never reporters, practitioners who performed ten or more 90-day procedures 
and did not report any post-operative visits for 90-day procedures. If our main results are largely 
influenced by never reporters, then they may not be representative of practitioners who were 
aware of the reporting requirement. We did not include 10-day procedures in the determination 
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of never reporters because only a small share of procedures with 10-day global periods had any 
post-operative visits. These practitioners might not have been aware of the reporting requirement 
or might have had colleagues perform their post-operative care. Consistent with other sensitivity 
analyses conducted in this report, we focus on high-volume practitioners. The observed-to-
expected post-operative visit ratios were similar between all high-volume practitioners and high-
volume practitioners when excluding never reporters (Table 8.3). These results do not support 
the idea that there was no awareness of the reporting requirement. 

Table 8.3. Sensitivity Analysis Among High-Volume Practitioners Versus Never Reporters, 
Calendar Year 2018 Procedures 

Practitioners 

10-Day Ratio of 
Observed-to-Expected 

Visits 
90-Day Ratio of Observed-

to-Expected Visits 
All high-volume practitioners 0.12 0.38 
High-volume practitioners 
excluding never reporters 

0.13 0.40 

SOURCE: Data from CMS IDR, downloaded on February 7, 2020, and March 19, 2020. 
NOTES: The claims for HCPCS code 99024 that are listed in this table were linked to 
procedures that were furnished from January 1, 2018, through December 31, 2018. Procedure 
counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the 
nine states where reporting of post-operative visits was required. Expected counts of post-
operative visits for the claims-based report are from the 2018 Physician Time File. High-volume 
practitioners are practitioners who performed ten or more procedures with a 90-day global period 
during the first 12 months of reporting. Never reporters are high-volume practitioners who never 
submitted a 99024 visit during these 12 months. 

 

Concerns About the Methodology for Addressing Half Visits 

For many procedures, the number of expected post-operative visits valuation includes a half 
(i.e., 0.5) post-operative visit. Our understanding is that half visits are often used for discharges 
that are typically done in the outpatient facility setting and indicate that the amount of work 
required is half of the work required for a discharge from an inpatient setting. However, 
practitioners cannot report a half visit and therefore may either report no visit or a whole visit. 
Several commenters expressed concern regarding the inclusion of these half visits in the 
denominator of observed-to-expected post-operative visit ratios. However, when we exclude all 
half visits from the denominator of the observed-to-expected post-operative visit ratio, we find 
that the ratio for 10-day procedures remains the same and the ratio for 90-day procedures only 
increases slightly (Table 8.4). These results suggest the impact of expected half visits only 
minimally affects our results. 
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Table 8.4. Sensitivity Analysis of Observed-to-Expected Ratios for Post-Operative Visits Including 
and Excluding Half Visits, Calendar Year 2018 Procedures 

Specific Analysis 

10-Day Ratio of 
Observed-to-Expected 

Visits 
90-Day Ratio of Observed-to-

Expected Visits 
Main analysis results 0.04 0.38 
Results excluding half visits 
from expected visits 

0.04 0.40 

SOURCE: Data from CMS IDR, downloaded on February 7, 2020, and March 19, 2020. 
NOTES: The claims with HCPCS code 99024 that are listed in this table were linked to 
procedures that were furnished from January 1, 2018, through December 31, 2018. Procedure 
counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the 
nine states where reporting of post-operative visits was required. Expected counts of post-
operative visits for the claims-based report are from the Physician Time File.  

Concerns That a Small Number of Codes Drove the Findings 

Three dermatology procedures with 10-day global periods (17000, 17004, and 17110) 
account for 65 percent of all 10-day visits reported. These procedures may largely influence our 
10-day global findings. To address this concern, we conducted a sensitivity analysis in which we 
excluded these three codes and all other dermatological codes with a global period (Table 8.5). 
Although we find that both the 10-day and 90-day ratio of observed-to-expected post-operative 
visits increased slightly when excluding these procedures, the overall pattern remains similar, 
suggesting these codes are not driving our findings. 

Table 8.5. Sensitivity Analysis Excluding Dermatology Codes with a Global Period, Calendar Year 
2018 Procedures 

Specific Analysis 

10-Day Ratio of 
Observed-to-Expected 

Visits 
90-Day Ratio of Observed-to-

Expected Visits 
Main analysis results 0.04 0.38 
Sensitivity analysis excluding 
all dermatological procedures 
with a global period (codes that 
are in the 10021–19499 range) 

0.05 0.39 

SOURCE: Data from CMS IDR, downloaded on February 7, 2020, and March 19, 2020. 
NOTES: The claims with HCPCS code 99024 that are listed in this table were linked to 
procedures that were furnished from January 1, 2018, through December 31, 2018. Procedure 
counts included in this table are limited to the procedure codes for clean procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the 
nine states where reporting of post-operative visits was required. Expected counts of post-
operative visits for the claims-based report are from the Physician Time File.  
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9. Conclusions 

Summary 

As part of 2015 MACRA legislation, Congress mandated that CMS collect data on the 
number and level of post-operative visits delivered to Medicare beneficiaries and use these data 
to assess accuracy of payment and potentially revalue misvalued procedure codes (CMS, 2014b). 
Beginning July 1, 2017, CMS required select practitioners in nine states to use the no-pay 
HCPCS code 99024 to report post-operative visits associated with select high-volume procedures 
with 10- or 90-day global periods furnished to Medicare FFS beneficiaries. During calendar year 
2018, we found that most procedures with 10-day global periods did not have an associated post-
operative visit. Approximately two-thirds of procedures with 90-day global periods had an 
associated post-operative visit. However, the ratio of observed-to-expected post-operative visits 
provided for 90-day global period procedures was only 0.38.  

A prior report provided results for procedures furnished during the first 12 months of 
reporting from July 1, 2017, to June 30, 2018 (Kranz et al., 2019). The main results in this report 
and the prior report are largely similar. This is to be expected, to some extent, because the source 
data for the two reports overlap by six months. We found some small changes between the two 
reports, such as the share of practitioners reporting any post-operative visits slightly declining in 
smaller practices (10–99 practitioners) and the ratio of observed-to-expected post-operative visits 
for procedures with 90-day global periods increasing among urologists.  

It remains unknown the extent to which low rates of post-operative visits represent visits that 
were not provided or visits that were provided but not reported using HCPCS code 99024. 
Despite communication from CMS and specialty societies (American College of Surgeons, 2019; 
CMS and Medicare Learning Network, 2017; Society of Thoracic Surgeons, 2017), some 
practitioners may be unaware of this reporting requirement. This could help to explain why 
practitioners in some specialties who perform relatively fewer procedures with global periods 
(e.g., neurology) had lower rates of reporting. CMS could consider increasing communication to 
practitioners furnishing procedures by engaging in such activities as outreach to specific 
practitioners who are not reporting on post-operative visits. This could be done in conjunction 
with specialty societies.  

However, in subanalyses limited to practitioners who were actively reporting their post-
operative visits, we observed patterns of post-operative visit reporting that were largely similar to 
what was observed in our main analysis. These findings suggest that a large share of expected 
post-operative visits are not delivered and that underreporting is unlikely to fully explain the low 
ratio of expected post-operative visits provided. 
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Another potential way to explain the low rates of post-operative visits is that these visits are 
occurring during global periods but are reported using codes other than 99024 (such as E&M 
visit codes) or included with appointments for subsequent procedures. Despite using an 
expanded definition of post-operative care and an expanded global period, we found that post-
operative visit rates and the ratios of observed-to-expected post-operative visits remained low. 
Taken together with the findings from our main analysis and analysis of practitioners who were 
actively reporting their post-operative visits, this suggests that the low ratio of observed-to-
expected visits is primarily because of substantially fewer post-operative visits being delivered. 

The results presented in this report describe the number of post-operative visits provided, but 
do not describe the level of those visits. Level, in this context, reflects the amount of work 
required at an individual post-operative visit. RAND developed and implemented a practitioner 
survey to collect information on the level of post-operative visits for three procedures—cataract 
surgery, hip arthroplasty, and complex wound repair (Gidengil et al., 2019). We found that the 
reported physician time and work for cataract surgery and hip replacement post-operative visits 
were generally similar—although slightly lower—than the levels CMS used when valuing these 
procedures. Reported physician time and work for complex wound repair post-operative visits 
were higher than the levels CMS used when valuing these procedures. 

Policy Implications 

The disconnect between the number of post-operative visits used in the valuation process and 
those observed in our data implies there is potential overvaluation of at least some of these 
procedures. Here we describe, at a broad level, how CMS could respond to these findings. In a 
separate report (Mulcahy, Liu, et al., 2019), we described several strategies for revaluation, 
quantify the findings’ potential impact, and examine the strengths and weaknesses of strategies 
for revaluation. 

Revalue 10-Day Global Procedures as 0-Day Global Procedures 

Although the share of post-operative visits reported was low for all procedures, it was 
particularly low for procedures with 10-day global periods. These results suggest a potential 
overvaluation of procedures with 10-day global periods. CMS could consider revaluing some or 
all procedures with 10-day global periods to 0-day global periods. Practitioners who furnish post-
operative visits for such procedures would be paid separately by billing typical E&M codes. 
However, CMS previously announced plans to transition all 10- and 90-day global periods to 0-
day global periods, in response to concerns about inaccurate payment (CMS, 2014a). This plan 
was opposed by the surgical community because of concerns about adequate payment and 
negative financial impacts on patients (American Society of Plastic Surgeons, 2015; CMS, 
2014b; DiVenere, 2015; Ollapally, 2015). Congress halted the proposed change to 0-day global 
periods and instead mandated that CMS collect data on the number and level of post-operative 
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visits delivered to Medicare beneficiaries, and use these data to assess accuracy of payment and 
potentially revalue misvalued procedure codes. Given the findings described in this report that 
came from that data collection, CMS could revisit the idea of revaluing some procedures with 
global procedures to 0-day global periods. 

Obtain New Recommendations from the RUC 

To inform the valuation of procedures with 10- and 90-day global periods, the RUC surveys 
physicians using vignettes and asks about the typical number of post-operative visits provided 
after procedures, among other questions. These survey responses are used by the RUC as part of 
the process to provide CMS with valuation recommendations. CMS uses the survey as one of 
several inputs to set the number of visits that CMS assumes when valuing procedures and which 
are reported in the Medicare Physician Fee Schedule. Visit counts are not usually used by the 
RUC or by CMS to value procedures directly (i.e., to calculate relative value units). Instead, they 
are used to facilitate discussion around the appropriate valuation for the procedure overall.  

One strategy to address the potential overvaluation of global surgical packages would be to 
ask the RUC to conduct new surveys on the typical number of post-operative visits provided 
after these procedures and provide recommendations for new valuations. Instead of a new 
survey, CMS could ask the RUC to revalue procedures using the number of post-operative visits 
reported through claims-based reporting. 

Revalue Procedures with 90-Day Global Periods Using the Number of Post-Operative 
Visits Reported 

Using the information on post-operative visits collected in nine states from July 1, 2017, 
through December 31, 2018, CMS could consider revaluing all procedures with 90-day global 
periods by adjusting the total RVUs for a given procedure based on the number of post-operative 
visits reported and the number of post-operative visits that were used in the initial valuation. A 
key concern for revaluation is that if one simply subtracts the RVUs associated with post-
operative visits from the total RVUs for a procedure, then some procedures will have negative 
valuations. This approach builds off the patterns of care observed. RAND researchers have 
explored using a “reverse building block approach” to revalue procedures by adjusting work 
RVUs, physician time, and direct expenses based on the difference between the number of post-
operative visits observed via claims-based reporting and the expected number of post-operative 
visits (Mulcahy, Liu, et al., 2019). This approach resulted in large total RVU reductions among 
proceduralist specialties and small increases for some other specialties. The greatest reductions 
in payment would be to specialties that perform a large number of procedures with 90-day global 
periods. In future work, we will continue to explore several different strategies for using these 
data to revalue procedures. We will quantify their impact on RVUs and their strengths and 
weaknesses.  
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Limitations 

We restricted most analyses to only clean single procedures; therefore, these findings may 
not be generalizable to situations in which multiple procedures are performed on a single day or 
in succession. Similarly, we sought to address concerns about underreporting of post-operative 
visits by conducting subanalyses limited to practitioners who were actively reporting their post-
operative visits. However, we recognize that reporting of post-operative visits for these 
practitioners also may not be complete. Moreover, we observed differences in the characteristics 
of procedures performed by these robust reporters and as a result, their patterns of care might not 
be generalizable to the broader population of practitioners required to report post-operative 
visits.  

Our analysis does not capture post-operative care provided outside of a visit or via phone, 
and we only analyzed data for procedures paid by traditional Medicare FFS. Therefore, our 
results might not be generalizable to the entire population of procedures. Additionally, our 
estimates of the ratio of observed-to-expected post-operative visits provided might be an 
overestimate for some procedures. Roughly 30 percent of procedures with 10- or 90-day global 
periods are assigned “0.5 post-operative visits” during the CMS valuation process. The RUC’s 
rationale for a half post-operative visit is that the work for discharging a beneficiary would not 
be the same as that for a full discharge visit. When we calculated the ratio of observed-to-
expected post-operative visits provided, we include half visits in the denominator. However, 
when practitioners report on post-operative visits using HCPCS code 99024, they cannot indicate 
that they performed a half visit; they report single visits. Therefore, our estimate of the ratio of 
expected post-operative visits provided may actually be an overestimate.  

After publishing our initial report summarizing patterns of post-operative visits for 
procedures furnished from July 1, 2017, through June 30, 2018 (Kranz et al., 2019), we 
conducted and published analyses to address many of these limitations, as well as others received 
in response to comments invited in the 2020 Physician Fee Schedule Proposed Rule (Mulcahy, 
Mehrotra, et al., 2019). We included updates to these analyses using procedures furnished 
between January 1, 2018, and December 31, 2018, in Chapter 8 of this report. These results 
support the methods and findings presented in this report. 

Conclusions and Next Steps 

In response to concerns that the number of post-operative visits provided to beneficiaries is 
lower than the number used in the process to value procedures, Congress required that CMS 
collect data on post-operative visits beginning in July 2017. During the first 18 months of 
reporting, we found that very few procedures with 10-day global periods had any post-operative 
visits, and that procedures with 90-day global periods had fewer than half the number of post-
operative visits expected. These results suggest the need for revaluation of surgical procedures 
bundled with post-operative visits.  
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Appendix A. Examining Characteristics of Clean Procedures 

Overview 

Ideally, each post-operative visit reported using HCPCS code 99024 would be linked to a 
specific procedure in the claims data. This indexing would make it clear which services relate to 
a procedure. We did not have such linkage. Therefore, when a beneficiary had multiple 
overlapping global procedures, it was unclear how to attribute post-operative visits to specific 
procedures. For example, a beneficiary could receive a hip replacement (a procedure with a 90-
day global period) from an orthopedic surgeon, and then one month later require fracture care for 
an unrelated arm injury (also a procedure with a 90-day global period) from the same orthopedic 
surgeon. In a case like this, it was difficult to know whether a visit reported with code 99024 
following the second procedure was related to the hip replacement, arm fracture, or both. 

To inform our analyses, we described the fraction of procedures with 10- or 90-day global 
periods that are clean in the sense that post-operative visits can be linked to the specific 
procedure with a high degree of confidence using dates of service, beneficiary ID, and global 
period length. Additionally, we examined variation across specialty, HCPCS codes, and 
groupings of HCPCS codes (using CPT headings) in the fraction of procedures that are clean. If 
only a small fraction of procedures for a given code or group of codes are clean, then this could 
raise concern about the generalizability of results that use only clean procedures, compared with 
all types of procedures. To ensure that the results of our analysis of clean procedures reflect all 
types of procedures, we examined the volume and characteristics of all types of procedures. 

Methods Overview 
We examined all procedures with 10- or 90-day global periods furnished from January 1, 

2018, through December 31, 2018. We included all procedures and did not limit this analysis to 
procedures furnished by practitioners who are likely to be required to report post-operative visits 
(CMS, 2020). Because the focus of the new reporting requirement is on post-operative visits, we 
calculated the 10-day global periods to include the day of the procedure and the ten days 
following the day of the procedure, and the 90-day global periods to include the day of procedure 
and the 90 days following the day of procedure (CMS and Medicare Learning Network, 2018). 
Using the beneficiary ID and date of service of the procedure, we grouped beneficiary episodes 
of care into the following four categories: 

• Clean procedures: Procedures with 10- or 90-day global periods that do not occur 
within the global period of any prior procedure with a 10- or 90-day global period on a 
different date of service. 

• Multiple procedures on the same day with global periods of the same length: 
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o Multiple procedures with 10-day global periods that share the same date of 
service with only other procedures with 10-day global periods and that do not 
occur within the global period of any prior procedure with a 10- or 90-day global 
period on a different date of service.  

o Multiple procedures with 90-day global periods that share the same date of 
service with only other procedures with 90-day global periods and that do not 
occur within the global period of any prior procedure with a 10- or 90-day global 
period on a different date of service. 

• Multiple procedures on the same day with global periods of different lengths: 
Multiple procedures that share the same date of service with procedures that have global 
periods of different lengths and that do not occur within the global period of any prior 
procedure with a 10- or 90-day global period on a different date of service. 

• Subsequent procedures on a different day occurring during the global period of a 
prior procedure: Procedures with 10- or 90-day global periods that occur within the 
global period but not on the same date of service as a prior procedure with a 10- or 90-
day global period. 

We examined the volume of these procedure categories by specialty, HCPCS codes, and 
HCPCS codes organized by CPT book headings. When examining procedures by specialty, if 
more than one procedure was performed on the same day by providers from different specialties, 
then the procedure was counted under both of the specialties. 

Results 
During the study period, we observed 27.6 million procedures with 10- or 90-day global 

periods. Among these, 22.4 percent were furnished in the nine-state subsample where reporting 
of post-operative visits was required (Table A.1). Among these nine states, 59.6 percent 
(N=3,005,170) of procedures were designated as clean. 
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Table A.1. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods 

  
  

Procedures 
(41 States and DC) 

Procedures 
(Nine-State Subsample) 

Total Procedures 
After Exclusions 

Share of Total 
Procedures 

Total Procedures 
After Exclusions 

Share of Total 
Procedures 

Clean procedures 13,721,640 60.9 3,005,170 59.6 

Multiple procedures on 
the same day with global 
periods of the same 
length 

5,666,209 25.1 1,300,082 25.8 

Multiple procedures on 
the same day with global 
periods of different 
lengths 

308,109 1.4 68,075 1.3 

Subsequent procedures 
on a different day 
occurring during the 
global period of a prior 
procedure 

2,836,244 12.6 671,823 13.3 

Total 22,532,202 100.0 5,045,150 100.0 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: Includes procedures with 10- or 90-day global periods for which reporting of post-operative visits was 
required and were furnished from January 1, 2018, through December 31, 2018. This table includes all 
procedures with 10- or 90-day global periods for which reporting of post-operative visits is required, and is not 
limited to those procedures furnished by expected reporters. 

 
Figure A.1 illustrates the breakdown across the four categories by specialty of the 

practitioner who furnished the original procedure for the 20 specialties with the highest 
procedure volume during the study period in the nine-state subsample. The total procedure 
volume for each specialty is listed in parentheses. The 20 specialties listed in Figure A.1 
accounted for 96.6 percent of all procedures examined with 10- or 90-day global periods during 
the study period, and all furnished at least 25,000 procedures. Across nearly all specialties, the 
majority of procedures were classified as clean. More than 75 percent of procedures furnished by 
primary care providers (PCPs), neurologists, and pathologic anatomy specialists or clinical 
pathologists were classified as clean procedures. Only four of these 20 specialties had fewer than 
50 percent of procedures classified as clean procedures: plastic and reconstructive surgery, 
optometry, hand surgery, and neurosurgery. Most procedures (56.9 percent) performed by 
optometrists were multiple procedures on the same day with the same type of global periods. 
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Figure A.1. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by Specialty, Nine-State Subsample 

 

 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: Includes procedures with 10- or 90-day global periods for which reporting of post-operative visits was required 
and were furnished from January 1, 2018, through December 31, 2018. 

Figure A.2 reports the 20 HCPCS codes with the highest procedure volume in the nine-state 
subsample. These 20 codes represent 66.3 percent of all procedures in these states. For 13 of the 
20 HCPCS codes, more than 50 percent of procedures classified were clean. The other seven 
HCPCS codes were more likely to be furnished as multiple procedures on the same day with the 
same type of global period rather than as a single clean procedure.  
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Figure A.2. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by HCPCS Codes, Nine-State Subsample 

 

SOURCE: CMS IDR, downloaded on March 19, 2020.  
NOTE: Includes procedures with 10- or 90-day global periods for which reporting of post-operative visits was required 
and were furnished from January 1, 2018, through December 31, 2018. 11602 = excision of malignant lesion, 
including margins, trunk, arms, or legs (1.1–2.0 cm); 12032 = intermediate repair of wounds of scalp, axillae, trunk 
and/or extremities (2.6–7.5 cm); 11603 = excision of malignant lesion, including margins, trunk, arms, or legs (2.1–3.0 
cm); 68761 = closure of the lacrimal punctum, each plug; 13121 = reconstructive procedures, complicated wound 
closure: scalp, arms, and/or legs (2.6–7.5 cm); 17261 = destruction of malignant lesion of trunk, arms, or legs (0.6–
1.0 cm); 17262 = destruction of malignant lesion of trunk, arms, or legs (1.1–2.0 cm); 17110 = destruction of benign 
lesions other than skin tags or cutaneous vascular proliferative lesions, up to 14 lesions; 13132 = reconstructive 
procedures, complicated wound closure: forehead, cheeks, chin, mouth, neck, axillae, genitalia, hands, and/or feet 
(2.6 to 7.5 cm); 66984 = extracapsular cataract removal with insertion of intraocular lens prothesis, manual, or 
mechanical technique; 11750 = excision of nail and nail matrix, partial or complete, for permanent removal; 66821 = 
discission of secondary membranous cataract; stab incision technique; laser surgery; 17004 = destruction, 
premalignant lesions, 15 or more lesions; 17000 = destruction, premalignant lesions; first lesion; 10061 = incision and 
drainage of abscess; complicated or multiple; 65855 = trabeculoplasty by laser surgery; 10060 = incision and 
drainage of abscess; simple or single; 64635 = destruction by neurolytic agent, paravertebral facet joint nerve(s), with 
imaging guidance; lumbar or sacral, single facet joint; 27447 = total knee arthroplasty; 27130 = total hip arthroplasty, 
with or without autograft or allograft.  

 
We also examined the frequency of the global procedure categories by HCPCS codes, 

organized by CPT headings. Figure A.3 includes the 20 CPT book headings with the highest 
procedure volume. The 20 highest-volume CPT headings represent 95.3 percent of all procedures 
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examined in the nine-state subsample. Seven of the top 20 CPT headings had less than 50 
percent of procedures classified as clean. Furnishing multiple procedures with the same global 
period on the same day was most common for those seven heading groups.  

Figure A.3. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by CPT Book Heading, Nine-State Subsample 

 

SOURCE: Data from CMS IDR downloaded on March 19, 2020. Includes procedures with 10- or 90-day global 
periods for which reporting of post-operative visits was required and were furnished from January 1, 2018, through 
December 31, 2018. 

Examining the Representativeness of the Nine-State Subsample 

Findings were similar in the national sample and the nine-state subsample. We observed a 
similar percentage of procedures with 10- or 90-day global periods categorized as clean in both 
samples (nine states = 59.6 percent; national = 60.9 percent) (Table A.1). All specialties that 
furnished more than 10,000 procedures with global periods are listed in Table A.3. The top 20 
specialties with the highest volume of global procedures were the same in the national sample 
and nine-state subsample (Figures A.1 and A.4). Slightly more procedures were categorized as 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Musculoskeletal System: Pelvis and Hip Joint
Musculoskeletal System: Femur (thigh region) and…

Digestive System: Biliary track
Cardiovascular System: Heart and Pericardium

Nervous System: Extracranial Nerves, Peripheral…
Eye and Ocular Adnexa: Posterior Segment

Integumentary System: Destruction
Digestive System: Abdomen, peritoneum and…

Integumentary System: Nails
Cardiovascular System: Arteries and Veins
Eye and Ocular Adnexa: Anterior Segment

Eye and Ocular Adnexa: Ocular Adnexa
Musculoskeletal System: Shoulder

Musculoskeletal System: Spine (Vertebral column)
Integumentary System: Skin, Subcutaneous, and…

Integumentary System: Repair (Closure)
Eye and Ocular Adnexa: Conjunctiva

Nervous System: Spine and Spinal Cord
Musculoskeletal System: Endoscopy/Arthroscopy

Musculoskeletal System: Foot and Toes

Clean procedures

Multiple procedures on the same day with the same length global periods

Multiple procedures on the same day with different length global periods

Subsequent procedures on a different day occurring during the global period of a prior procedure



 

 56 

subsequent procedures on a different day occurring during the global period of a prior procedure 
in the nine-state subsample (13.3 percent) compared with the national sample (12.6 percent) and 
having the same type of global period on the same day (nine states = 25.8 percent; national = 
25.1 percent). Slightly fewer procedures were categorized as having different-length global 
periods on the same day in the nine-state subsample (1.3 percent) compared with the national 
sample (1.4 percent). 

Figure A.4. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by Specialty, National Sample of Nonreporting States 

 

SOURCE: Data from CMS IDR downloaded on March 19, 2020. Includes procedures with 10- or 90-day global 
periods for which reporting of post-operative visits was required and were furnished from January 1, 2018, through 
December 31, 2018. 
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Figure A.5. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by HCPCS Codes, National Sample of Nonreporting States 

 

 

SOURCE: Data from CMS IDR downloaded on March 19, 2020. Includes procedures with 10- or 90-day global 
periods for which reporting of post-operative visits was required and were furnished from January 1, 2018, through 
December 31, 2018.  
NOTE: 12032 = intermediate repair of wounds of scalp, axillae, trunk and/or extremities (2.6–7.5 cm); 11602 = 
excision of malignant lesion, including margins, trunk, arms, or legs (1.1–2.0 cm); 68761 = closure of the lacrimal 
punctum, each plug; 13121 = reconstructive procedures, complicated wound closure: scalp, arms, and/or legs (2.6–
7.5 cm); 17262 = destruction of malignant lesion of trunk, arms, or legs (1.1–2.0 cm); 17110 = destruction of benign 
lesions other than skin tags or cutaneous vascular proliferative lesions, up to 14 lesions; 13132 = reconstructive 
procedures, complicated wound closure: forehead, cheeks, chin, mouth, neck, axillae, genitalia, hands and/or feet 
(2.6 to 7.5 cm); 66984 = extracapsular cataract removal with insertion of intraocular lens prothesis, manual or 
mechanical technique; 66982 = extracapsular cataract removal with insertion of intraocular lens prothesis (1-stage 
procedure); 11750 = excision of nail and nail matrix, partial or complete, for permanent removal; 35661 = harvest of 
upper extremity artery: femoral-femoral; 17004 = destruction, premalignant lesions, 15 or more lesions; 66821 = 
discission of secondary membranous cataract; stab incision technique - laser surgery; 17000 = destruction, 
premalignant lesions; first lesion; 10061 = incision and drainage of abscess; complicated or multiple; 10060 = incision 
and drainage of abscess; simple or single; 64635 = destruction by neurolytic agent, paravertebral facet joint nerve(s), 
with imaging guidance; lumbar or sacral, single facet joint; 65855 = trabeculoplasty by laser surgery; 27447 = total 
knee arthroplasty; 27130 = total hip arthroplasty, with or without autograft or allograft. 
 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

27130 - Total hip arthroplasty
27447 - Total knee arthroplasty

64615 - Chemodenerv musc migraine
65855 - Trabeculoplasty laser surg
64635 - Destroy lumb/sac facet jnt
10060 - Drainage of skin abscess
10061 - Drainage of skin abscess

17000 - Destruct premalg lesion
66821 - After cataract laser surgery

17004 - Destroy premal lesions 15/>
11750 - Removal of nail bed

66982 - Cataract surgery complex
66984 - Cataract surg w/iol 1 stage
13132 - Cmplx rpr f/c/c/m/n/ax/g/h/f

17110 - Destruct b9 lesion 1-14
17262 - Destruction of skin lesions
13121 - Cmplx rpr s/a/l 2.6-7.5 cm

68761 - Close tear duct opening
11602 - Exc tr-ext mal+marg 1.1-2 cm

12032 - Intmd rpr s/a/t/ext 2.6-7.5

Clean procedures

Multiple procedures on the same day with the same length global periods

Multiple procedures on the same day with different length global periods

Subsequent procedures on a different day occurring during the global period of a prior procedure
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Figure A.6. Summary of Grouping of Calendar Year 2018 Procedures with 10- or 90-Day Global 
Periods by CPT Book Heading, National Sample of Nonreporting States 

 

 

SOURCE: Data from CMS IDR downloaded on March 19, 2020. Includes procedures with 10- or 90-day global 
periods for which reporting of post-operative visits was required and were furnished from January 1, 2018, through 
December 31, 2018. 

Describing the Characteristics of Clean Procedures 

Among procedures for which reporting was required, 60.9 percent of procedures with 10-day 
global periods and 59.6 percent of procedures with 90-day global periods met our criteria for 
clean procedures. During the study period, there were 1,520,124 clean procedures linked to 
943,351 post-operative visits in our study sample. Among clean procedures with 10-day global 
periods, 81.9 percent were performed in office settings and 48.0 percent were performed by 
dermatologists (Table A.2). Among clean procedures with 90-day global periods, 35.0 percent 
were performed in inpatient settings and 31.9 percent were performed by orthopedic surgeons.  
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Musculoskeletal System: Femur (thigh region) and…

Digestive System: Biliary track
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Integumentary System: Destruction
Digestive System: Abdomen, peritoneum and…

Cardiovascular System: Arteries and Veins
Eye and Ocular Adnexa: Anterior Segment

Integumentary System: Nails
Musculoskeletal System: Shoulder

Musculoskeletal System: Hand and Fingers
Integumentary System: Skin, Subcutaneous, and…

Musculoskeletal System: Spine (Vertebral column)
Eye and Ocular Adnexa: Conjunctiva

Integumentary System: Repair (Closure)
Musculoskeletal System: Endoscopy/Arthroscopy

Nervous System: Spine and Spinal Cord
Musculoskeletal System: Foot and Toes

Clean procedures

Multiple procedures on the same day with the same length global periods

Multiple procedures on the same day with different length global periods

Subsequent procedures on a different day occurring during the global period of a prior procedure
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Table A.2. Characteristics of Clean Procedures with 10- and 90-Day Global Periods, Calendar Year 
2018 Procedures 

  
  
  

Study Samplea 
Procedures with 10-Day 

Global Periods 
Procedures with 90-Day 

Global Periods 
N Percentage N Percentage 

Total 1,043,039 100.0 477,085 100.0 

Practice size      

10–24 practitioners 372,963 35.8 129,970 27.2 

25–99 practitioners 338,967 32.5 131,731 27.6 

100 or more practitioners 331,109 31.7 215,384 45.1 

Procedure place of service     

Ambulatory surgical center 28,494 2.7 110,937 23.3 

Emergency or urgent care 23,529 2.3 1,269 0.3 

Inpatient 25,435 2.4 166,941 35.0 

Off-campus hospital outpatient 27,148 2.6 9,979 2.1 

Office 854,347 81.9 55,845 11.7 

Outpatient hospital 69,229 6.6 131,845 27.6 

Other 14,857 1.4 269 0.1 

Specialty      

Anesthesiology 9,022 0.9 29 0.0 

Dermatology 500,385 48.0 18,495 3.9 

Diagnostic radiology 23,413 2.2 74 0.0 

General surgery 23,499 2.3 53,158 11.1 

Hand surgery 289 0.0 11,056 2.3 

Interventional pain management 12,977 1.2 7 0.0 

Neurology 18,481 1.8 148 0.0 

Neurosurgery 2,363 0.2 14,704 3.1 

NP/PA 257,291 24.7 3,760 0.8 

Ophthalmology 35,432 3.4 120,614 25.3 

Optometry 2,703 0.3 908 0.2 

Orthopedic surgery 4,029 0.4 152,347 31.9 

Otolaryngology 11,190 1.1 3,876 0.8 

Pain management 15,607 1.5 47 0.0 
Pathologic anatomy, clinical 
pathology 

40 0.0 19,819 4.2 

Plastic and reconstructive 
surgery 

4,225 0.4 4,763 1.0 

Podiatry 24,775 2.4 4,840 1.0 

Primary care 42,088 4.0 1,435 0.3 

Urology 2,491 0.2 17,170 3.6 

Vascular surgery 5,209 0.5 11,775 2.5 

All other specialties 47,530 4.6 38,060 8.0 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020. Includes procedures with 10- or 90-day 
global periods for which reporting of post-operative visits was required and were furnished from January 1, 
2018, through December 31, 2018.  
a Study sample includes procedures that met the following inclusion criteria: one of the clean procedure 
codes; performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; and 
performed in one of the nine states in a practice with ten or more practitioners.  
b Lists only those specialties that performed 15,000 or more procedures between January 1, 2018, and 
December 31, 2018. 
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Summary of Examining Characteristics of Clean Procedures 
Our main analysis of post-operative visits reported using HCPCS code 99024 focuses on 

clean procedures because this is the most straightforward method of linking post-operative visits 
back to the original procedure. The majority of procedures with 10- or 90-day global periods 
were categorized as clean, meaning these procedures were not furnished on the same day as 
another procedure with a 10- or 90-day global period, and the procedure did not occur during the 
global period of another procedure with a 10- or 90-day global period. Among the 20 specialties 
that furnished the most procedures with 10- or 90-day global periods, only two were more likely 
to have multiple procedures on the same day than clean procedures. However, these specialties 
had more than 38,000 clean procedures, so these specialties still contributed important 
information to our analysis.  

In addition, the percentage of procedures categorized as clean was comparable in the nine-
state subsample and the U.S. sample. The nine-state subsample was comparable with the U.S. 
sample, with few exceptions. 
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Table A.3. Summary of Grouping of Calendar Year 2018 Procedures by Specialty, for Specialties with 10,000 Procedures or More 

Specialty of 
Practitioner Who 
Furnished the Original 
Procedure 

Among Nine-State Subsample Among 41 States and DC 

Total 
Clean 

Procedures 

Multiple 
Procedures 
on the Same 

Day with 
Same-
Length 
Global 

Periods 

Multiple 
Procedures 
on the Same 

Day with 
Different-

Length 
Global 

Periods 

Subsequent 
Procedures 

on a Different 
Day 

Occurring 
During the 

Global Period 
of a Prior 

Procedure Total 
Clean 

Procedures 

Multiple 
Procedures 
on the Same 

Day with 
Same-Length 

Global 
Periods 

Multiple 
Procedures on 
the Same Day 
with Different-
Length Global 

Periods 

Subsequent 
Procedures 

on a Different 
Day 

Occurring 
During the 

Global Period 
of a Prior 

Procedure 

Anesthesiology 25,469 16,680 6,474 32 2,283 120,644 74,999 35,843 349 9,453 
Cardiac surgery 12,377 7,358 3,472 187 1,360 50,186 29,450 14,768 621 5,347 
Cardiology 20,073 16,327 1,357 64 2,325 81,420 68,168 5,117 174 7,961 
Colorectal surgery 14,148 10,561 1,755 339 1,493 52,736 40,177 5,740 1,247 5,572 
Dermatology 2,197,999 1,248,880 711,345 11,446 226,328 7,142,009 4,194,107 2,296,581 38,715 612,606 
Diagnostic radiology 37,461 25,584 1,451 162 10,264 158,205 109,394 6,419 587 41,805 
Emergency medicine 14,940 13,183 384 81 1,292 74,810 61,426 5,432 342 7,610 
Gastroenterology 9,935 9,225 53 4 653 25,937 24,082 115 146 1,594 
General surgery 198,018 110,579 50,206 9,610 27,623 824,230 472,908 206,103 35,825 109,394 
Gynecologist/oncologist 4,207 1,505 571 1,799 332 16,402 5,855 2,375 6,784 1,388 
Hand surgery 32,604 14,517 12,866 400 4,821 118,024 53,870 46,103 1,321 16,730 

Interventional 
Cardiology 3,540 2,892 240 10 398 10,437 8,510 794 14 1,119 

Interventional pain 
management 38,473 25,386 9,939 26 3,122 101,052 65,716 26,243 150 8,943 
Interventional radiology 14,724 10,045 720 46 3,913 74,242 50,726 3,410 353 19,753 
Nephrology 4,738 3,202 115 11 1,410 26,616 17,316 914 95 8,291 
Neurology 34,876 27,585 4,030 38 3,223 152,662 128,824 11,385 91 12,362 
Neurosurgery 47,599 22,322 18,171 1,836 5,270 183,320 84,710 71,931 7,105 19,574 
NP/PA 607,239 387,986 165,719 536 52,998 1,693,320 1,119,038 442,751 1,292 130,239 
Ob/gyn 10,460 4,173 3,899 1,440 948 46,717 19,407 17,463 5,721 4,126 
Ophthalmology 661,080 395,178 61,423 6,121 198,358 2,454,732 1,554,423 183,763 19,015 697,531 
Optometry 37,971 12,775 21,596 23 3,577 109,214 35,780 64,327 65 9,042 
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Specialty of 
Practitioner Who 
Furnished the Original 
Procedure 

Among Nine-State Subsample Among 41 States and DC 

Total 
Clean 

Procedures 

Multiple 
Procedures 
on the Same 

Day with 
Same-
Length 
Global 

Periods 

Multiple 
Procedures 
on the Same 

Day with 
Different-

Length 
Global 

Periods 

Subsequent 
Procedures 

on a Different 
Day 

Occurring 
During the 

Global Period 
of a Prior 

Procedure Total 
Clean 

Procedures 

Multiple 
Procedures 
on the Same 

Day with 
Same-Length 

Global 
Periods 

Multiple 
Procedures on 
the Same Day 
with Different-
Length Global 

Periods 

Subsequent 
Procedures 

on a Different 
Day 

Occurring 
During the 

Global Period 
of a Prior 

Procedure 

Orthopedic surgery 321,843 195,149 89,632 3,559 33,503 1,327,880 821,185 361,280 12,112 133,303 

Otolaryngology 44,770 25,203 10,052 4,049 5,466 191,113 107,268 44,894 17,633 21,318 

Pain management 38,422 24,223 10,888 102 3,209 110,972 68,627 32,389 76 9,880 
Pathologic anatomy, 
clinical pathology 29,897 24,129 2,422 47 3,299 107,041 87,830 7,784 130 11,297 

Pathology 2,555 1,178 1,109 22 246 11,373 6,542 3,849 107 875 
Peripheral vascular 
disease, medical or 
surgical 4,154 2,136 1,540 10 468 24,254 12,644 9,671 74 1,865 

Physical medicine and 
rehabilitation 19,953 13,701 4,395 10 1,847 82,993 57,005 18,017 39 7,932 

Plastic and 
reconstructive surgery 90,198 26,040 36,691 11,331 16,136 319,026 88,375 144,639 35,212 50,800 

Podiatry 231,029 166,780 36,396 2,884 24,969 740,224 499,047 155,799 9,730 75,648 

Primary care 112,989 89,035 14,347 221 9,386 589,765 473,151 73,241 986 42,387 

Surgical oncology 10,825 2,934 4,745 1,835 1,311 43,597 13,637 19,501 4,961 5,498 

Thoracic surgery 17,208 10,619 4,395 266 1,928 63,351 39,623 15,400 981 7,347 

Urology 42,086 27,303 2,249 7,158 5,376 162,308 104,224 9,229 29,520 19,335 

Vascular surgery 42,695 25,247 4,104 2,067 11,277 152,531 90,738 14,165 6,731 40,897 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: This table reports the volume of the global procedure categories for all specialties with at least 10,000 procedures. 
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Appendix B. Identifying Robust Reporters of Post-Operative Visits 

Overview 
The claims data may include fewer post-operative visits than expected if these visits are not 

occurring or if practitioners are not submitting claims for post-operative visits. Given concerns of 
potential underreporting of claims for post-operative visits, we conducted a subanalysis on a set 
of robust reporters who appeared to be regularly reporting post-operative visits. 

Defining Robust Reporters 
We explored how the volume of practitioners and procedures changed with different 

definitions of robust reporters by examining different thresholds of total procedures furnished 
and shares of eligible procedures furnished with any post-operative visits. Specifically, we 
examined the following thresholds of total procedures furnished with 90-day global periods: one 
or more, ten or more, 20 or more, and 30 or more procedures. We also examined the following 
thresholds of percentages of procedures furnished with any post-operative visits: 25 percent or 
more, 50 percent or more, 75 percent or more, 90 percent or more, 95 percent or more, and all 
practitioners. We examined only procedure codes with 90-day global periods in our definition of 
robust reporters, because these procedure codes were observed to have more post-operative visits 
than procedures with 10-day global periods. As previously described, this analysis is limited to 
clean procedures because of the challenges of linking procedures and post-operative visits. 

During the study period, 15,553 practitioners furnished one or more clean procedures with a 
90-day global period, and 56.3 percent of these practitioners (N = 8,756) furnished ten or more 
procedures with 90-day global periods (Table B.1). Among practitioners furnishing a procedure 
with a 90-day global period, 75.1 percent had 25 percent or more of billed procedures matched 
with post-operative visits. Among practitioners delivering ten or more procedures with 90-day 
global periods, 6,574 practitioners (or 42.3 percent of all practitioners expected to report post-
operative visits) had 50 percent or more of billed procedures linked to post-operative visits. 

Table B.2 reports the number of procedures billed with 90-day global periods. During the 
study period, 477,085 clean procedures with a 90-day global period were furnished by 15,553 
practitioners. We found that 346,376 procedures with 90-day global periods (72.6 percent) were 
furnished by practitioners delivering ten or more procedures with 90-day global periods who 
reported post-operative visits for 50 percent or more of eligible procedures. 
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Table B.1. Number of Practitioners Who Performed Procedures with 90-Day Global Periods and 
Reported Post-Operative Visits, Calendar Year 2018 Procedures 

Share of Billed 
Eligible Procedures 
With Any Matched 
Post-Operative Visits 

Number of Eligible Procedures Billed with 90-Day Global Periodsa 
1+ Procedures 10+ Procedures 20+ Procedures 30+ Procedures 

N Share  N Share N Share N Share 

All practitioners 15,553 100.0% 8,756 56.3% 6,180 39.7% 4,604 29.6% 
Practitioners with ≥ 25 
percent 11,685 75.1% 7,172 46.1% 5,109 32.8% 3,852 24.8% 
Practitioners with ≥ 50 
percent 10,765 69.2% 6,574 42.3% 4,703 30.2% 3,544 22.8% 
Practitioners with ≥	75 
percent 8,607 55.3% 5,266 33.9% 3,842 24.7% 2,893 18.6% 
Practitioners with ≥	90 
percent 5,910 38.0% 3,215 20.7% 2,347 15.1% 1,807 11.6% 
Practitioners with ≥	95 
percent 4,403 28.3% 1,708 11.0% 1,300 8.4% 946 6.1% 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020. 
NOTES: Eligible procedures refers to procedures that met the following inclusion criteria: one of the clean procedure 
codes; performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; and performed 
in one of the nine states in a practice with ten or more practitioners.  

Table B.2. Number of Procedures with 90-Day Global Periods Performed and Reported Post-
Operative Visits, Calendar Year 2018 Procedures 

% of Eligible 
Procedures Billed with 

Any Post-
Operative Visits 

Number of Eligible Procedures Billed with 90-Day Global Periods 

1+ Procedures 10+ Procedures 20+ Procedures 30+ Procedures 

N Share N Share N Share N Share 

Total procedures billed 
by NPIs 477,085 100.0% 453,247 95.0% 416,982 87.4% 378,814 79.4% 

Procedures billed by 
practitioners with ≥ 25 
percent reporting rate 392,454 82.3% 374,942 78.6% 345,800 72.5% 315,379 66.1% 

Procedures billed by 
practitioners with ≥ 50 
percent reporting rate 362,207 75.9% 346,376 72.6% 319,925 67.1% 291,834 61.2% 

Procedures billed by 
practitioners with ≥ 75 
percent reporting rate 296,989 62.3% 284,954 59.7% 264,811 55.5% 241,756 50.7% 

Procedures billed by 
practitioners with ≥ 90 
percent reporting rate 192,897 40.4% 184,920 38.8% 173,041 36.3% 160,099 33.6% 

Procedures billed by 
practitioners with ≥ 95 
percent reporting rate 108,213 22.7% 100,236 21.0% 94,758 19.9% 86,353 18.1% 
SOURCE: Data from CMS IDR (March 24, 2020). 
NOTES: Eligible procedures refers to procedures that met the following inclusion criteria: one of the clean procedure 
codes; performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; and performed 
in one of the nine states in a practice with 10 or more practitioners.  
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Characterizing Robust Reporters 
After examining the range of total procedures furnished and percentage of practitioners 

reporting post-operative visits, we designated practitioners as robust reporters if they performed 
ten or more procedures with 90-day global periods and reported at least one claim for a post-
operative visit for at least half of procedures performed since January 1, 2018. This group of 
practitioners was selected for the main analysis because it includes 60.0 percent of all eligible 
90-day procedures and provides a threshold of procedures with post-operative visits that is on the 
higher end, while still representing 42.3 percent of practitioners furnishing procedures with 90-
day global periods. Robust reporters included 16.3 percent of all practitioners who furnished 
clean procedures in our sample. 

During our study period, robust reporters delivered more clean procedures with 90-day 
global periods (346,376) than 10-day global periods (136,425) (Table B.3). As observed with our 
full sample of clean procedures, robust reporters were most likely to deliver procedures with 10-
day global periods in the office setting (77.9 percent) and procedures with 90-day global periods 
in the inpatient setting (36.5 percent). Half of procedures with 10-day global periods delivered by 
robust reporters were delivered by dermatologists (50.0 percent). Procedures with 90-day global 
periods delivered by robust reporters were most often delivered by ophthalmologists (27.3 
percent) and orthopedic surgeons (36.3 percent). 
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Table B.3. Characteristics of Calendar Year 2018 Procedures with 10- and 90-Day Global Periods 

  
  
  

High-Volume Reportersa Robust Reportersb 
Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 

Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 
N Share 

(%) 
N Share 

(%) 
N Share 

(%) 
N Share 

(%) 
Total 208,441 100.0% 453,247 100.0% 136,425 100.0% 346,376 100.0% 

Practice size  
        

10–24 practitioners 81,719 39.2 126,249 27.9 50,539 37.0 83,865 24.2 

25–99 practitioners 66,604 32.0 126,070 27.8 44,836 32.9 102,338 29.5 

100 or more 
practitioners 

60,118 28.8 200,928 44.3 41,050 30.1 160,173 46.2 

Procedure place of service 
        

Ambulatory surgical 
center 

8,709 4.2 109,120 24.1 6,457 4.7 84,283 24.3 

Emergency or urgent  
care 

121 0.1 502 0.1 86 0.1 400 0.1 

Inpatient 7,968 3.8 158,953 35.1 5,960 4.4 126,424 36.5 

Off-campus hospital 
outpatient 

3,715 1.8 9,406 2.1 2,546 1.9 8,467 2.4 

Office 167,778 80.5 52,863 11.7 106,243 77.9 34,345 9.9 

Outpatient hospital 19,900 9.5 122,142 26.9 14,894 10.9 92,444 26.7 

Other 250 0.1 261 0.1 239 0.2 13 0.0 

Specialtyc 
        

Anesthesiology N/A N/A 25 0.0 N/A N/A N/A N/A 

Dermatology 116,722 56.0 18,091 4.0 68,253 50.0 8,974 2.6 

Diagnostic radiology N/A N/A 11 0.0 N/A N/A N/A N/A 

General surgery 20,483 9.8 49,263 10.9 16,062 11.8 39,578 11.4 

Hand surgery 266 0.1 10,935 2.4 193 0.1 9,029 2.6 

Interventional pain 
management 

N/A N/A N/A N/A N/A N/A N/A N/A 

Neurology 7 0.0 118 0.0 7 0.0 118 0.0 

Neurosurgery 2,001 1.0 13,494 3.0 1,786 1.3 10,970 3.2 

NP/PA 8,725 4.2 2,317 0.5 5,400 4.0 1,627 0.5 

Ophthalmology 33,159 15.9 119,954 26.5 26,190 19.2 94,445 27.3 
Optometry 577 0.3 851 0.2 497 0.4 641 0.2 
Orthopedic surgery 3,035 1.5 150,255 33.2 2,306 1.7 125,569 36.3 
Otolaryngology 1,735 0.8 1,954 0.4 1,090 0.8 1,265 0.4 
Pain management N/A N/A 28 0.0 N/A N/A N/A N/A 
Pathologic anatomy, 
clinical pathology 

32 0.0 19,687 4.3 23 0.0 8,694 2.5 

Plastic and 
reconstructive surgery 

3,243 1.6 4,046 0.9 1,978 1.4 2,442 0.7 
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High-Volume Reportersa Robust Reportersb 
Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 

Procedures with 
10-Day Global 

Periods 

Procedures with 
90-Day Global 

Periods 
N Share 

(%) 
N Share 

(%) 
N Share 

(%) 
N Share 

(%) 
Podiatry 7,333 3.5 3,052 0.7 4,739 3.5 2,232 0.6 
Primary care 193 0.1 1,090 0.2 150 0.1 617 0.2 
Urology 1,834 0.9 14,616 3.2 1,222 0.9 10,192 2.9 
Vascular surgery 4,929 2.4 11,352 2.5 3,526 2.6 8,661 2.5 
All other specialties 4,167 2.0 32,108 7.1 3,003 2.2 21,322 6.2 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTES: The claims for HCPCS code 99024 that are listed in this table were linked to procedures furnished from 
January 1, 2018, through December 31, 2018. 
a High-volume reporters includes procedures that met the following inclusion criteria: one of the clean procedure 
codes; performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; performed in 
one of the nine states in a practice with ten or more practitioners; and performed by practitioners who billed ten or 
more procedures with 90-day global periods from January 1, 2018, through December 31, 2018. 
b Robust reporters includes procedures that met the following inclusion criteria: one of the clean procedure codes; 
performed between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; performed in one of 
the nine states in a practice with 10 or more practitioners; and performed by practitioners who billed ten or more 
procedures with 90-day global periods between January 1, 2018, and December 31, 2018, and reported at least one 
claim for a post-operative visit for at least 50 percent of procedures performed during the study period. 
c Lists only those specialties that performed 10,000 or more procedures between January 1, 2018, and December 31, 
2018. 
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Appendix C. Observed-to-Expected Ratio of Post-Operative Visits 
for All Procedures 

The accompanying Microsoft Excel file (available on the webpage for this report) provides a 
HCPCS code–level spreadsheet with information about total procedures furnished for the 
293 HCPCS codes for which CMS required reporting of post-operative visits during 2018. The 
spreadsheet also includes observed-to-expected ratios of post-operative visits for the following 
categories of procedures: 

• Procedures furnished by expected reporters: Includes clean procedure codes furnished 
from January 1, 2018, through December 31, 2018, that were linked to post-operative 
visits for practitioners in practices with ten or more practitioners in the nine states where 
reporting of post-operative visits was required. 

• Procedures furnished by high volume practitioners: Includes clean procedure code 
performed between January 1, 2018, and December 31, 2018, for a Medicare FFS 
beneficiary; performed in one of the nine states in a practice with ten or more 
practitioners; and performed by practitioners who billed ten or more procedures with 90-
day global periods from January 1, 2018, through December 31, 2018. 

• Procedures furnished by robust reporters: Includes clean procedure codes; performed 
between January 1, 2018, and December 31, 2018, for a Medicare FFS beneficiary; 
performed in one of the nine states in a practice with ten or more practitioners; performed 
by practitioners who billed ten or more procedures with 90-day global periods from 
January 1, 2018, through December 31, 2018; and reported at least one claim for a post-
operative visit for at least 50 percent of procedures performed during the study period. 

 
The spreadsheet includes information on 290 procedure codes because we excluded from the 

spreadsheet three procedure codes with 10-day global periods that each had zero expected visits 
(HCPCS codes 64615, 64616, 64617).  
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Appendix D. Exploring Visits Immediately Following Global 
Periods 

Overview 
We observed a low rate for reporting of post-operative visits. It is possible that post-operative 

visits are furnished after global periods end. In this sensitivity analysis, we examined the number 
of post-operative visits occurring after the end of global periods. 

Approach 
We examined clean procedures linked to post-operative visits during global periods. We 

counted the number of post-operative visits reported with HCPCS code 99024 during global 
periods and the number of post-operative visits reported up to and including the first five days 
after global periods ended.  

A key limitation of this analysis is that some of the post-operative visits provided after global 
periods end might be related to other, new procedures, given that our clean period only focused 
on procedures that did not occur during a global period for another procedure with a 10- or 90-
day global period. Because we no longer link post-operative visits and procedures with a high 
degree of confidence, many of the post-operative visits occurring after global periods end may be 
associated with other subsequent procedures.  

Results 
Across all clean procedures, we observed 16,160 and 7,624 post-operative visits reported 

using HCPCS code 99024 immediately following the end of global periods for procedures with 
10- and 90-day global periods respectively (Table D.1). When compared with the results 
observed for our study sample, we observed only a minimal increase in the percentage of 
procedures with any post-operative visits when we include up to five days after the end of global 
periods. When comparing the ratio of observed-to-expected post-operative visits for procedures 
with 10-day global periods, we do observe a larger difference in the study sample (0.04) and the 
expanded global periods (0.06). However, as mentioned previously, many of these post-operative 
visits actually might be associated with other, new procedures.  
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Table D.1. Counts of Post-Operative Visits Provided After Global Periods End for Procedures with 
10- and 90-Day Global Periods, Calendar Year 2018 Procedures 

 Procedures with 10-
Day Global Periods 

Procedures with 90-
Day Global Periods 

Total procedures  1,043,039 477,085 
Total post-operative visits during global periods  44,711 898,641 
Total post-operative visits in the first five days after 
global periods end 16,160  7,624  

Percentage of procedures with any post-operative visits 
  

Study sample 3.5% 69.1% 

Expanded global periods 4.7% 69.2% 

Ratio of observed-to-expected post-operative visits   

Study sample 0.04 0.38 

Expanded global periods 0.06 0.39 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020.  
NOTE: The claims for HCPCS code 99024 that are listed in this table were linked to procedures furnished from 
January 1, 2018, through December 31, 2018. The study sample includes clean procedures that were performed 
between January 1, 2018, and December 31, 2018, in one of the nine states in a practice with ten or more 
practitioners and post-operative visits occurring during the global periods. The results for expanded global periods 
include the study sample plus post-operative visits reported up to and including the first five days after global periods 
ended. For both the study sample and the expanded global periods, we included post-operative visits performed by 
the practitioner who furnished the original procedure, performed by someone other than the practitioner who 
furnished the original procedure, and performed by someone in another practice. 
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Appendix E. Comparison of the Timing of Post-Operative Visits 
and the Fraction of Expected Post-Operative Visits Reported 
Using Two Methods to Identify Clean Procedures 

Overview 
In this report, we limited our analysis to clean procedures—defined as procedures with a 10- 

or 90-day global period with one billed unit of service—that do not occur within the global 
period of another procedure with a 10- or 90-day global period. This allowed us to more easily 
link a given procedure and post-operative visit. In this appendix, we explore the impact of a 
different definition of clean procedures.  

The alternative definition is best illustrated with an example: A beneficiary had two cataract 
surgeries (HCPCS code 66984; 90-day global period) one week apart. In the definition of clean 
procedures used in the analyses of this report, the first procedure is included in the analysis, but 
the second procedure is excluded because it occurs in the global period of the first procedure. An 
alternative method to define clean procedures excludes both the first and second procedures. The 
rationale for this alternative definition is that a post-operative visit that occurred after the second 
procedure could involve post-operative care for both the first and the second cataract surgery. In 
this appendix, we compare these two definitions of clean procedures in terms of the share of 
procedures with one or more post-operative visits and the ratio of observed-to-expected post-
operative visits that were provided. 

Methods Overview 
In this appendix, we replicated several analyses from Chapter 5 using two different clean 

procedure definitions: 

• Primary clean procedures: Procedures with 10- or 90-day global periods that do not 
occur within the global period of any prior procedure with a 10- or 90-day global period 
on a different date of service. This is the definition of clean procedures used in the main 
results of this report.	

• Alternative clean procedures: These are clean procedures, as defined previously, 
excluding procedures that have a global period that overlaps with the global period of a 
subsequent procedure (i.e., this definition excludes procedures that are the first procedure 
in a series of procedures with overlapping 10- or 90-day global periods).  

Further details pertaining to the linkage of post-operative visits to clean procedures are described 
in Chapter 2 and are otherwise unchanged.  
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Results 
The alternative definition for clean procedures resulted in 43,841 (4.2 percent) fewer clean 

procedures with 10-day global periods, and 141,578 (29.7 percent) fewer clean procedures with 
90-day global periods (Table E.1). Overall, using the alternative definition for clean procedures 
did not result in large differences in the share of procedures with one or more post-operative 
visits or the ratio of observed-to-expected post-operative visits that were provided. For clean 
procedures with 10-day global periods, the share of procedures with one or more post-operative 
visits decreased by 0.3 percentage points, from 3.5 percent to 3.2 percent, and the ratio of 
observed-to-expected post-operative visits that were provided decreased by 0.005, from 0.041 to 
0.036. For clean procedures with 90-day global periods, the share of procedures with one or 
more post-operative visits decreased by 1.7 percentage points, from 69.1 percent to 67.4 percent, 
and the ratio of observed-to-expected post-operative visits provided decreased by 0.057, from 
0.384 to 0.327. 

Table E.1. Share of Calendar Year 2018 Procedures with Any Post-Operative Visits and Ratio of 
Observed-to-Expected Post-Operative Visits Provided, Primary and Alternative Clean Procedures 

Clean 
Procedure 
Definition 

Total 
Procedures 

Total 
Procedures 

with Any 
Post-

Operative 
Visits 

Share of 
Procedures 

with Any 
Post-

Operative 
Visits (%) 

Total 
Expected 

Post-
Operative 

Visits 

Total 
Reported 

Post-
Operative 

Visits 

Ratio of 
Observed to 

Expected 
Post-

Operative 
Visits 

Procedures with 10-Day Global Periods 

Primary 1,043,039 36,466 3.5 1,088,153 44,711 0.041 

Alternative 999,198 31,688 3.2 1,039,213 37,316 0.036 

Procedures with 90-Day Global Periods 

Primary 477,085 329,523 69.1 2,338,470 898,640 0.384 

Alternative 335,507 226,209 67.4 1,703,662 557,291 0.327 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTE: The claims for HCPCS code 99024 that are listed in this table were linked to procedures that were furnished 
from January 1, 2018, through December 31, 2018. Procedure counts included in this table are limited to the 
procedure codes for primary clean procedures and alternative clean procedures that were linked to post-operative 
visits for practitioners in practices with ten or more practitioners in the nine states where reporting of post-operative 
visits was required.  

Results for Procedures with 10-Day Global Periods 

We first focus on the twenty highest-volume procedures with 10-day global periods as 
ranked by primary clean procedure volume (Table E.2). Of the procedures with 10-day global 
periods that are excluded by the alternative definition of clean procedures but included using the 
primary definition, more than half are for three dermatology procedures (HCPCS 17000, 17004, 
and 17110). Among these 20 highest-volume procedures, using the alternative clean procedure 
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definition resulted in little or no change in the number of procedures with one or more post-
operative visits and the ratio of observed-to-expected post-operative visits that were provided.  

Across all of the procedures with 10-day global periods, the share of procedures with one or 
more post-operative visits was similar across the two definitions of clean procedures (3.5 percent 
using the primary definition, 3.2 percent using the alternative definition) (Table E.3). Across 
practice size, place of service, and specialty, there were similar differences between the numbers 
using the primary and alternative definitions for clean procedures. When we categorize the 
procedures by the place of service where they were performed, the largest differences were for 
emergency or urgent care settings (4.1 percent using the definition of primary clean procedures, 
3.3 percent using the definition of alternative clean procedures) and inpatient procedures (10.4 
percent using the definition of primary clean procedures, 9.3 percent using the definition of 
alternative clean procedures); however, these settings accounted for less than five percent of 
procedures with 10-day global periods. Among specialties performing at least 10,000 procedures, 
the largest difference was for diagnostic radiology (2.3 percent using the definition of primary 
clean procedures, 1.3 percent using the definition of alternative clean procedures). 

Among procedures with 10-day global periods, the ratio of observed-to-expected post-
operative visits provided was also similar using the definitions of primary and alternative clean 
procedures across practice size, place of service, and specialty (Table E.4). Overall, the ratio of 
observed-to-expected post-operative visits provided was 0.041 for primary clean procedures with 
10-day global periods compared with 0.036 for alternative clean procedures with 10-day global 
periods. In office settings, where most procedures with 10-day global periods occur, the ratio of 
observed-to-expected post-operative visits provided was 0.033 for primary clean procedures 
compared with 0.029 for alternative clean procedures. Among specialties performing at least 
10,000 procedures, the largest difference was for diagnostic radiology (0.029 using the definition 
of primary clean procedures, 0.013 using the definition of alternative clean procedures). 
 



 

74 
 

Table E.2. Highest-Volume Calendar Year 2018 Procedures with 10-Day Global Periods, Share of Procedures with Any Post-Operative 
Visits and Ratio of Observed-to-Expected Post-Operative Visits Provided 

HCPCS Short Description 

Total Clean Procedures  
Share of Procedures with 
Any Post-Operative Visits 

Ratio of Observed-to-
Expected Visits 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

Difference 
(Alternative 
and Primary 
Procedures) 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

 
All procedures with 10-day 
global periods 1,043,039 999,198 –43,841 3.5 3.2 0.041 0.036 

17000 Destruct premalg lesion 484,223 469,340 –14,883 0.6 0.5 0.008 0.006 
17110 Destruct b9 lesion 1-14 121,319 118,124 –3,195 0.7 0.6 0.008 0.006 
17004 Destroy premal lesions 15/> 66,380 63,603 –2,777 0.6 0.5 0.007 0.005 
64635 Destroy lumb/sac facet jnt 32,952 30,798 –2,154 1.5 1.3 0.012 0.009 
10060 Drainage of skin abscess 27,020 25,877 –1,143 9.5 8.9 0.142 0.127 
13132 Cmplx rpr f/c/c/m/n/ax/g/h/f 21,836 19,273 –2,563 28.8 29.2 0.311 0.310 
17262 Destruction of skin lesions 15,554 14,929 –625 2.1 1.8 0.024 0.021 
36561 Insert tunneled cv cath 14,204 13,919 –285 5.2 5.0 0.045 0.040 
36558 Insert tunneled cv cath 13,021 10,979 –2,042 4.2 2.4 0.056 0.027 
10061 Drainage of skin abscess 12,765 11,876 –889 11.8 11.1 0.102 0.092 
46221 Ligation of hemorrhoid(s) 10,538 10,176 –362 1.4 1.2 0.015 0.013 
65855 Trabeculoplasty laser surg 9,466 8,451 –1,015 11.0 11.5 0.120 0.124 
64633 Destroy cerv/thor facet jnt 8,889 8,321 –568 1.8 1.7 0.013 0.012 
13121 Cmplx rpr s/a/l 2.6-7.5 cm 8,824 8,023 –801 14.2 13.9 0.170 0.161 
68761 Close tear duct opening 8,419 8,113 –306 2.4 1.9 0.029 0.023 
36589 Removal tunneled cv cath 8,168 7,314 –854 3.8 3.4 0.035 0.029 
64612 Destroy nerve face muscle 6,723 6,572 –151 0.6 0.4 0.008 0.005 
11750 Removal of nail bed 6,687 6,467 –220 9.7 9.5 0.104 0.102 
17261 Destruction of skin lesions 6,612 6,372 –240 1.7 1.4 0.021 0.016 
36590 Removal tunneled cv cath 6,095 5,838 –257 7.2 6.8 0.061 0.055 
SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTE: The claims for HCPCS code 99024 listed in this table were linked to procedures that were furnished from January 1, 2018, through December 31, 2018. 
Procedure counts included in this table are limited to the procedure codes for primary clean procedures and alternative clean procedures that were linked to 
post-operative visits for practitioners in practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
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Table E.3. Share of Calendar Year 2018 Procedures with 10-Day Global Periods with Any Post-
Operative Visits 

   

Primary Clean Procedures Alternative Clean Procedures 

Total 
Procedures 

Total 
Procedures 

with Any 
Post-

Operative 
Visits 

Share of 
Procedures 

with Any 
Post-

Operative 
Visits (%) 

Total 
Procedures 

Total 
Procedures 

with Any 
Post-

Operative 
Visits 

Share of 
Procedures 

with Any 
Post-

Operative 
Visits (%) 

Total 1,043,039 36,466 3.5 999,198 31,688 3.2 
Practice size        

10–24 practitioners 372,963 11,155 3.0 356,069 9,552 2.7 
25–99 practitioners 338,967 11,725 3.5 324,402 10,059 3.1 
100 or more 
practitioners 331,109 13,586 4.1 318,727 12,077 3.8 

Procedure place of service       
Ambulatory surgical 
center 28,494 2,395 8.4 26,001 2,148 8.3 

Emergency or urgent 
care 23,529 954 4.1 21,755 715 3.3 
Inpatient 25,435 2,648 10.4 21,876 2,044 9.3 
Off-campus hospital 
outpatient 27,148 877 3.2 26,331 781 3.0 

Office 854,347 24,814 2.9 820,963 21,581 2.6 
Outpatient hospital 69,229 4,750 6.9 66,759 4,398 6.6 
Other 14,857 28 0.2 15,513 21 0.1 

Specialtya       
Anesthesiology 9,022 200 2.2 8,240 178 2.2 
Dermatology 500,385 15,242 3.0 480,325 13,147 2.7 
Diagnostic radiology 23,413 528 2.3 21,277 277 1.3 
General surgery 23,499 4,304 18.3 22,505 4,028 17.9 
Hand surgery 289 91 31.5 278 87 31.3 
Interventional pain 
management 12,977 273 2.1 12,291 238 1.9 

Neurology 18,481 161 0.9 17,961 124 0.7 
Neurosurgery 2,363 550 23.3 2,299 535 23.3 
NP/PA 257,291 3,550 1.4 248,671 2,883 1.2 
Ophthalmology 35,432 2,808 7.9 32,347 2,416 7.5 
Optometry 2,703 66 2.4 2,611 50 1.9 
Orthopedic surgery 4,029 687 17.1 3,905 649 16.6 
Otolaryngology 11,190 958 8.6 10,747 901 8.4 
Pain management 15,607 429 2.7 14,809 386 2.6 
Pathologic anatomy, 
clinical pathology 40 2 5.0 35 2 5.7 
Plastic and 
reconstructive surgery 4,225 873 20.7 3,951 814 20.6 

Podiatry 24,775 1,185 4.8 24,567 1,054 4.3 
Primary care 42,088 1,639 3.9 40,899 1,462 3.6 
Urology 2,491 604 24.2 2,329 553 23.7 
Vascular surgery 5,209 482 9.3 4,666 405 8.7 
All other specialties 47,530 1,834 3.9 44,485 1,499 3.4 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTE: The claims for HCPCS code 99024 that are listed in this table were linked to procedures that were furnished 
from January 1, 2018, through December 31, 2018. Procedure counts included in this table are limited to the 
procedure codes for clean procedures and alternative clean procedures that were linked to post-operative visits for 
practitioners in practices with ten or more practitioners in the nine states where reporting of post-operative visits 
was required.  
a Lists top 20 specialties by procedure volume. 
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Table E.4. Ratios of Observed-to-Expected Post-Operative Visits Provided for Calendar Year 2018 
Procedures with 10-Day Global Periods 

  

Primary Clean Procedures Alternative Clean Procedures 
Total 

Expected 
Post-

Operative 
Visits 

Total 
Reported 

Post-
Operative 

Visits 

Ratio of 
Observed-

to-
Expected 

Visits 

Total 
Expected 

Post-
Operative 

Visits 

Total 
Reported 

Post-
Operative 

Visits 

Ratio of 
Observed-

to-
Expected 

Visits 
Total 1,088,153 44,711 0.041 1,039,213 37,316 0.036 
Practice size        

10–24 practitioners 386,854 12,898 0.033 368,529 10,726 0.029 
25–99 practitioners 358,045 14,109 0.039 341,328 11,645 0.034 
100 or more practitioners 343,254 17,704 0.052 329,357 14,945 0.045 

Procedure place of service       
Ambulatory surgical 
center 39,518 2,726 0.069 35,847 2,386 0.067 

Emergency or urgent 
care 31,031 1,346 0.043 28,596 903 0.032 

Inpatient 36,590 5,723 0.156 31,380 4,015 0.128 
Off-campus hospital 
outpatient 27,138 1,012 0.037 26,218 884 0.034 

Office 855,244 28,280 0.033 821,039 24,101 0.029 
Outpatient hospital 83,655 5,580 0.067 80,421 5,004 0.062 
Other 14,979 44 0.003 15,713 23 0.001 

Specialtya       
Anesthesiology 12,586 220 0.017 11,446 193 0.017 
Dermatology 501,043 16,818 0.034 480,925 14,165 0.029 
Diagnostic radiology 33,745 986 0.029 30,660 406 0.013 
General surgery 30,916 6,128 0.198 29,472 5,473 0.186 
Hand surgery 323 150 0.465 309 121 0.392 
Interventional pain 
management 18,085 303 0.017 17,116 262 0.015 

Neurology 3,701 185 0.050 3,582 138 0.039 
Neurosurgery 3,487 750 0.215 3,394 711 0.210 
NP/PA 260,868 4,405 0.017 251,808 3,478 0.014 
Ophthalmology 39,245 3,242 0.083 35,044 2,711 0.077 
Optometry 2,744 81 0.030 2,632 62 0.024 
Orthopedic surgery 5,458 930 0.170 5,302 868 0.164 
Otolaryngology 10,049 1,117 0.111 9,649 1,016 0.105 
Pain management 22,205 478 0.022 21,047 416 0.020 
Pathologic anatomy, 
clinical pathology 52 2 0.038 46 2 0.044 

Plastic and 
reconstructive surgery 4,272 1,026 0.240 3,994 913 0.229 
Podiatry 25,915 1,485 0.057 25,688 1,236 0.048 
Primary care 43,398 2,257 0.052 42,125 1,970 0.047 
Urology 2,590 732 0.283 2,426 666 0.275 
Vascular surgery 7,753 756 0.098 6,938 555 0.080 
All other specialties 59,722 2,660 0.045 55,614 1,954 0.035 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTES: The 99024-coded claims listed in this table were linked to procedures that were furnished from January 1, 
2018, through December 31, 2018. Procedure counts included in this table are limited to the procedure codes for 
primary clean procedures and alternative clean procedures that were linked to post-operative visits for practitioners 
in practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
Expected counts of post-operative visits are from the Physician Time File.  
a Lists top 20 specialties by volume. 
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Results for Procedures with 90-Day Global Periods 

We next turn to the twenty highest-volume 90-day global procedures (Table E.5). 

Approximately 40 percent of all procedures with a 90-day global period that were excluded from 

the alternative clean procedures were for cataract surgery procedures (HCPCS codes 66984 and 

66821) and another 4 percent were for total knee arthroplasty (HCPCS code 27447). For cataract 

surgery (HCPCS code 66984), the share of clean procedures with one or more post-operative 

visits dropped by 4.9 percentage points when using  the alternative clean procedure definition 

(78.2 vs. 73.3 percent) and the ratio of observed-to-expected post-operative visits that were 

provided decreased by 0.177 (0.615 to 0.438). The changes across other procedures with 90-day 

global periods in the share of procedures with one or more post-operative visits and the ratio of 

observed-to-expected post-operative visits provided were more modest. 

Overall, under the alternative clean procedure definition, 67.4 percent of 90-day global 

period procedures had one or more post-operative visits, compared with 69.1 percent using the 

primary clean procedure definition. Across practice size, place of service, and specialty, there 

were similar differences between the primary and alternative definitions for clean procedures 

(Table E.6). Among specialties performing more than 10,000 procedures, ophthalmology had the 

largest difference between the two definitions (70.5 percent using the primary clean procedures 

definition, 64.6 percent using the alternative clean procedures definition). 

The ratio of observed-to-expected post-operative visits that were provided was also generally 

similar across practice size, place of service, and specialty between primary and alternative clean 

procedures (Table E.7). Overall, the ratio of observed-to-expected post-operative visits that were 

provided was 0.384 for primary clean procedures with 90-day global periods, compared with 

0.327 for alternative clean procedures. At practices sizes with between ten and 24 NPIs, the ratio 

of observed-to-expected post-operative visits that were provided was 0.357 for primary clean 

procedures, compared with 0.265 for alternative clean procedures. Among specialties performing 

more than 10,000 procedures, ophthalmology had the largest difference between the two 

definitions (0.544 percent using primary clean procedures, 0.395 percent using alternative clean 

procedures). 



 

78 
 

Table E.5. Highest-Volume Calendar Year 2018 Procedures with 90-Day Global Periods, Share of Procedures with Any Post-Operative 
Visits and Ratio of Observed-to-Expected Post-Operative Visits Provided 

HCPCS Short Description 

Total Clean Procedures  
Share of Procedures with 
Any Post-Operative Visits 

Ratio of Observed-to-
Expected Visits 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

Difference 
(Alternative 
and Primary 
Procedures) 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

Primary 
Clean 

Procedures  

Alternative 
Clean 

Procedures 

 
All procedures with 90-day 
global periods 477,085 335,507 –141,578 69.1 67.4 0.384 0.327 

66984 Cataract surg w/iol 1 stage 62,689 19,203 –43,486 78.2 73.3 0.615 0.438 
27447 Total knee arthroplasty 40,810 34,543 –6,267 82.2 81.3 0.340 0.325 
66821 After cataract laser surgery 34,609 19,879 -–,730 55.2 51.3 0.370 0.290 
27130 Total hip arthroplasty 23,491 19,799 –3,692 81.5 81.0 0.312 0.296 
33208 Insrt heart pm atrial & vent 12,609 10,223 -–,386 51.2 49.3 0.353 0.312 
27245 Treat thigh fracture 12,118 10,839 –1,279 67.7 66.7 0.250 0.240 

47562 
Laparoscopic 
cholecystectomy 12,058 10,297 –1,761 65.9 64.6 0.335 0.305 

64721 Carpal tunnel surgery 9,754 7,012 –2,742 71.7 70.9 0.376 0.341 
33533 Cabg arterial single 8,208 6,870 –1,338 77.8 77.1 0.497 0.454 
33282 Implant pat-active ht record 7,850 6,053 –1,797 31.8 28.7 0.351 0.266 
27236 Treat thigh fracture 7,789 6,856 –933 67.8 66.6 0.266 0.252 
23472 Reconstruct shoulder joint 7,034 5,919 –1,115 83.4 82.8 0.316 0.306 
66982 Cataract surgery complex 6,815 2,862 –3,953 77.1 75.8 0.593 0.464 

63047 
Remove spine lamina 1 
lmbr 6,683 5,319 –1,364 76.6 76.0 0.319 0.295 

50590 
Fragmenting of kidney 
stone 6,590 4,766 –1,824 53.8 50.8 0.253 0.212 

14060 Tis trnfr e/n/e/l 10 sq cm/< 6,315 3,946 –2,369 51.9 51.5 0.214 0.191 
52601 Prostatectomy (turp) 6,066 4,742 –1,324 67.4 65.2 0.667 0.613 
29881 Knee arthroscopy/surgery 6,000 5,023 –977 75.1 73.9 0.426 0.404 
26055 Incise finger tendon sheath 5,517 4,269 –1,248 71.7 70.3 0.331 0.299 
33249 Insj/rplcmt defib w/lead(s) 5,478 4,641 –837 48.6 46.7 0.320 0.284 
SOURCE: Data from CMS-IDR, downloaded on March 19, 2020, and October 1, 2020. 
NOTE: The claims for HCPCS code 99024 claims listed in this table were linked to procedures that were furnished from January 1, 2018 through December 31, 
2018. Procedure counts included in this table are limited to the procedure codes for primary “clean” procedures and alternative “clean” procedures that were 
linked to post-operative visits for practitioners in practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
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Table E.6. Share of Calendar Year 2018 Procedures with 90-Day Global Periods with Any Post-
Operative Visits 

  Primary Clean Procedures Alternative Clean Procedures 

Total 
Procedures 

Total 
Procedures 

with Any 
Post-

Operative 
Visits 

Share of 
Procedures 

with Any 
Post-

Operative 
Visits (%) 

Total 
Procedures 

Total 
Procedures 

with Any 
Post-

Operative 
Visits 

Share of 
Procedures 

with Any 
Post-

Operative 
Visits (%) 

Total 477,085 329,523 69.1 335,507 226,209 67.4 
Practice size        

10–24 practitioners 129,970 77,433 59.6 77,257 42,652 55.2 
25–99 practitioners 131,731 96,987 73.6 95,156 68,718 72.2 
100 or more 
practitioners 215,384 155,103 72.0 163,094 114,839 70.4 

Procedure place of service       
Ambulatory surgical 
center 110,937 78,907 71.1 55,143 37,100 67.3 

Emergency or urgent 
care 1,269 563 44.4 778 266 34.2 
Inpatient 166,941 122,007 73.1 137,750 99,336 72.1 
Off-campus hospital 
outpatient 9,979 8,141 81.6 6,214 4,913 79.1 

Office 55,845 29,807 53.4 36,661 19,328 52.7 
Outpatient hospital 131,845 90,037 68.3 98,803 65,227 66.0 
Other 269 61 22.7 158 39 24.7 

Specialtya       
Anesthesiology 29 8 27.6 25 8 32.0 
Dermatology 18,495 8,778 47.5 10,351 4,887 47.2 
Diagnostic radiology 74 12 16.2 41 9 22.0 
General surgery 53,158 37,152 69.9 42,303 29,011 68.6 
Hand surgery 11,056 8,230 74.4 8,274 6,083 73.5 
Interventional pain 
management 7 1 14.3 5 1 20.0 

Neurology 148 143 96.6 113 108 95.6 
Neurosurgery 14,704 10,916 74.2 11,683 8,589 73.5 
NP/PA 3,760 2,300 61.2 2,749 1,658 60.3 
Ophthalmology 120,614 84,984 70.5 54,109 34,964 64.6 
Optometry 908 502 55.3 498 251 50.4 
Orthopedic surgery 152,347 117,259 77.0 127,389 96,821 76.0 
Otolaryngology 3,876 2,388 61.6 2,981 1,771 59.4 
Pain management 47 16 34.0 38 11 28.9 
Pathologic anatomy, 
clinical pathology 19,819 8,979 45.3 16,046 6,956 43.4 
Plastic and 
reconstructive surgery 4,763 2,808 59.0 3,159 1,894 60.0 

Podiatry 4,840 3,042 62.9 3,586 2,177 60.7 
Primary care 1,435 760 53.0 1,174 579 49.3 
Urology 17,170 10,591 61.7 12,842 7,635 59.5 
Vascular surgery 11,775 7,579 64.4 7,849 4,912 62.6 
All other specialties 38,060 23,075 60.6 30,292 17,884 59.0 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTES: The 99024-coded claims listed in this table were linked to procedures that were furnished from January 1, 
2018, through December 31, 2018. Procedure counts included in this table are limited to the procedure codes for  
primary clean procedures and alternative clean procedures that were linked to post-operative visits for practitioners 
in practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
Expected counts of post-operative visits are from the Physician Time File.  
a Lists top 20 specialties by volume. 
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Table E.7. Ratios of Observed to Expected Post-Operative Visits Provided for Calendar Year 2018 
Procedures with 90-Day Global Periods 

  

Primary Clean Procedures Alternative Clean Procedures 
Total 

Expected 
Post-

Operative 
Visits 

Total 
Reported 

Post-
Operative 

Visits 

Ratio of 
Observed-

to-
Expected 

Visits 

Total 
Expected 

Post-
Operative 

Visits 

Total 
Reported 

Post-
Operative 

Visits 

Ratio of 
Observed-

to-
Expected 

Visits 
Total 2,338,470 898,640 0.384 1,703,662 557,291 0.327 
Practice size        

10-24 practitioners 582,484 208,109 0.357 360,964 95,821 0.265 
25-99 practitioners 679,797 256,491 0.377 511,220 169,508 0.332 
100 or more practitioners 1,076,190 434,040 0.403 831,479 291,962 0.351 

Procedure place of service       
Ambulatory surgical 
center 437,641 217,876 0.498 211,187 78,241 0.370 

Emergency or urgent 
care 5,919 1,866 0.315 3,652 841 0.230 

Inpatient 1,162,056 395,228 0.340 961,537 301,415 0.313 
Off-campus hospital 
outpatient 37,832 22,286 0.589 23,256 10,505 0.452 

Office 194,695 58,386 0.300 128,360 36,027 0.281 
Outpatient hospital 499,253 202,912 0.406 375,043 130,203 0.347 
Other 1,074 86 0.080 629 59 0.094 

Specialtya       
Anesthesiology 68 15 0.222 59 15 0.256 
Dermatology 79,383 15,623 0.197 44,383 7,761 0.175 
Diagnostic radiology 230 14 0.061 136 11 0.081 
General surgery 230,469 92,564 0.402 181,581 64,877 0.357 
Hand surgery 45,837 17,273 0.377 34,906 12,009 0.344 
Interventional pain 
management 49 1 0.021 32 1 0.031 

Neurology 1,033 560 0.542 805 426 0.529 
Neurosurgery 101,062 30,174 0.299 79,806 22,193 0.278 
NP/PA 14,948 5,441 0.364 10,835 3,746 0.346 
Ophthalmology 462,841 251,926 0.544 198,551 78,414 0.395 
Optometry 1,816 655 0.361 996 291 0.292 
Orthopedic surgery 997,420 323,114 0.324 840,347 256,519 0.305 
Otolaryngology 16,166 5,114 0.316 12,239 3,469 0.283 
Pain management 320 38 0.119 255 27 0.106 
Pathologic anatomy, 
clinical pathology 47,144 16,829 0.357 38,309 11,875 0.310 

Plastic and 
reconstructive surgery 20,368 6,095 0.299 13,511 3,781 0.280 
Podiatry 18,424 10,262 0.557 13,376 6,462 0.483 
Primary care 4,977 1,893 0.380 4,092 1,356 0.331 
Urology 53,834 22,511 0.418 40,517 15,280 0.377 
Vascular surgery 53,303 18,277 0.343 37,943 10,572 0.279 
All other specialties 188,783 80,261 0.425 150,989 58,206 0.385 

SOURCE: Data from CMS IDR, downloaded on March 19, 2020, and October 1, 2020.  
NOTES: The 99024-coded claims listed in this table were linked to procedures that were furnished from January 1, 
2018, through December 31, 2018. Procedure counts included in this table are limited to the procedure codes for 
primary clean procedures and alternative clean procedures that were linked to post-operative visits for practitioners 
in practices with ten or more practitioners in the nine states where reporting of post-operative visits was required. 
Expected counts of post-operative visits are from the Physician Time File.  
a Lists top 20 specialties by volume. 
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Conclusions 
In this appendix, we compared two different definitions of clean procedures: the primary 

definition used in the main results of this report and an alternative definition that excludes any 
procedures with overlapping global periods. Overall, across all procedures, the change in 
definition did not result in substantive differences in the share of procedures with one or more 
post-operative visits or the ratio of observed-to-expected post-operative visits provided.  The one 
exception was cataract surgeries. They account for a large fraction of procedures excluded using 
the alternative definition of clean procedures, and there was a more substantive reduction in the 
observed-to-expected ratio when using the alternative definition. However, the results from both  
definitions support our major finding that practitioners are providing substantively fewer post-
operative visits for procedures with 10- or 90-day global periods than expected.  
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