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Introduction

Total joint arthroplasty (TJA) remains highly prevalent, nearly rivaling the prevalence of
other challenging conditions such as heart failure. Annually, there are over 790,000 total
knee replacements and more than 450,000 hip replacements performed in the United
States. As the demand for TJAs steadily increases, issues related to access, and quality
have become increasingly pronounced. Despite the significant annual rise in volume of
surgeries, there exists a notable gap pertaining to the epidemiology and reimbursement
rates of TJAs within the United States.

Methods

Publicly available data from the Centers for Medicare & Medicaid Services Database was
extracted. The dataset was queried to retrieve information on all TJA procedures
spanning the years 2013 to 2021. Demographic and reimbursement variables were also
analyzed. Furthermore, a regional analysis was performed, categorizing the data based on
the United States Census regions. All monetary values in the analyses were adjusted for
inflation and statistical significance was indicated by p<0.05.

Results

From 2013-2021 there was an overall significant increase in total beneficiaries coupled by
a significant decrease in Medicare reimbursement over the same time period. Total
shoulder arthroplasties had the greatest increase in beneficiaries (124.42%) and greatest
decline in Medicare reimbursement (-51.23%). When stratified by region, the Northeast
had the greatest mean Medicare reimbursement and the South had the greatest total
beneficiaries, with reimbursement significantly declining across all regions.

Conclusion

With an aging United States population, the number of individuals requiring joint
arthroplasty procedures is only expected to increase. The results of this study
demonstrate an overall decline in reimbursement rates for TJAs coupled with increasing
numbers of procedures. This may contribute to increasing strain on orthopedic surgeons
and it is crucial to address the factors contributing to these trends. Future studies may
seek to further clarify potential implications of this unsustainable trend and explore
potential solutions.
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INTRODUCTION

Total joint arthroplasty (T]A)1 continues to be one of the
most performed orthopedic procedures, providing a solu-
tion that enhances the quality of life for individuals suf-
fering from age-related degenerative diseases such as o0s-
teoarthritis (Ritter et al. 1995; Jones et al. 2005; Tarakji et
al. 2018). As the elderly population continues to grow, the
increased requirement for joint replacements continues to
place a large burden on hospital systems and healthcare
providers (Administrator for Community Living 2021). In
2022, total hip and knee procedures alone accounted for
2.8 million procedures performed in the United States, re-
flecting a procedural volume growth of 14% compared to
the previous year (Hegde et al. 2023). Medicare, covering
more than 18% of the United States’ population, stands
as the primary payer for inpatient encounters (El-Nahal
2020). Given that Medicare reimbursements significantly
contribute to a surgeon’s income, the reimbursement rates
have the potential to impede patient access to care by dis-
incentivizing surgeons from performing certain procedures
(Feng et al. 2020). The question of whether Medicare re-
imbursement for TJAs continues to be economically prac-
tical for surgeons remains. The goal of this study is to ex-
amine the temporal trends in Medicare reimbursement for
all TJA procedures from 2013-2021, understand differences
between procedure types, and compare regional reimburse-
ment rates to gain insight into the potential impact of re-
cent trends on future reimbursement dynamics.

METHODS

DATA SOURCE AND VARIABLES OF INTEREST

Data regarding joint replacements from 2013-2021 was col-
lected from the Centers for Medicare & Medicaid Services
Database, which provides information on provider utiliza-
tion and payments for procedures by provider (Centers for
Medicare & Medicaid Services Data, n.d.). To adjust mon-
etary values for inflation, the Consumer Price Index was
used as provided by the Bureau of Labor Statistics Database
(U.S. Bureau of Labor Statistics, n.d.). For regional analysis,
data obtained from the Medicare database was divided into

Reflect Now!

four regions based on the predefined Census Bureau regions
(Northeast, Midwest, West, and South) (“Census Regions
and Divisions of the United States,” n.d.).

The Medicare database was queried using the following
Healthcare Common Procedure Coding System (HCPCS)
codes: 27130 (total hip arthroplasty), 27447 (total knee
arthroplasty), 27702 (total ankle arthroplasty), 23472 (total
shoulder arthroplasty), 24363 (total elbow arthroplasty),
and 25446 (total wrist arthroplasty). These data were then
extracted for the years 2013-2021 as available.

Demographic, provider utilization and reimbursement
variables were collected from the filtered data. Demo-
graphic variables included location by state. Utilization and
reimbursement variables included total beneficiaries, total
services, total submitted charge, and total Medicare pay-
ment.

DATA ANALYSES

Monetary values including total submitted charge and total
Medicare payment were adjusted for inflation such that all
values were adjusted for 2021 inflation values. All statisti-
cal analyses were performed using adjusted monetary val-
ues. For comparison of beneficiaries and average adjusted
reimbursement between 2013 and 2021, Welch’s t-test was
employed, with an adjusted P-value applied to correct for
multiple comparisons. To assess the significance of tem-
poral trends in reimbursement and beneficiaries by region,
linear regression analysis was conducted. Analysis of vari-
ance, followed by Tukey’s Post-Hoc test, was employed to
identify significant differences between regions concerning
reimbursement and beneficiaries. Adjusted P-values, cor-
recting for multiple comparisons, were also computed for
this analysis.

RESULTS

OVERALL MEDICARE REIMBURSEMENT FOR TOTAL
JOINT REPLACEMENT PROCEDURES

The total number of beneficiaries in 2021 were TSA
(70,525), THA (233,059), TKA (511,546), and TAA (767).
The mean adjusted Medicare reimbursement for these pro-

1 TJA: total joint arthroplasty, HCPCS: healthcare common procedural coding system, THA: total hip arthroplasty, TKA: total knee arthro-
plasty, TAA: total ankle arthroplasty, TSA: total shoulder arthroplasty, TEA: total elbow arthroplasty, TWA: total wrist arthroplasty,
BPCI: Bundled Payments for Care Improvement, CMS: Centers for Medicare and Medicaid Services
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cedures in 2021 was TSA ($783.82), THA ($839.17), TKA
($881.40), and TAA ($609.90). For TEA and TWA, the most
recent data was for 2019 which indicated 23 and 11 total
beneficiaries and an average reimbursement of $1,842.68
and $1,536.02, respectively.

When comparing the most recent 2021 mean payments
to 2013 values, TSA (23472) had the greatest percent reduc-
tion (-51.23%) in reimbursements with all procedures sig-
nificantly (p<0.001) declining in mean Medicare payment
(Table 1). The percent change for both 2013 and 2021
were also examined regarding total beneficiaries with TSA
demonstrating the greatest percent increase (124.42%,
p<0.001). THA (27130) and TKA (27447) both also had sig-
nificantly increased total beneficiaries (p<0.01), while TAA
(27702) had an insignificant increase (34.09%, p=0.627)
over the study period.

REGIONAL ANALYSIS OF TOTAL JOINT REPLACEMENT
REIMBURSEMENT

The Northeast region had the greatest mean Medicare pay-
ment ($1,731.09), while the South had the highest number
of mean beneficiaries (60,224) for TJAs over the study pe-
riod. For all regions, the mean Medicare payment for TJA
decreased significantly from 2013-2021 (p<0.05), with the
largest decrease per year seen within the Northeast region
($-61.88 per year) (Figure 1A-B). For beneficiaries, all re-
gions increased insignificantly, with the South having the
largest increase per year (1,440, p=0.723). Mean adjusted
submitted charge decreased significantly for all regions
(p<0.001) across the study period (Table 2).

A regional analysis for mean Medicare payment, mean
beneficiaries, or mean adjusted submitted charge per year,
stratified by procedure type was also performed (Figure
2A-C). For TAAs, there was a significantly higher mean
Medicare payment seen in the Northeast compared to the
Midwest ($1,367.88 vs. $971.10, p=0.02). For TEAs, the
Northeast had a significantly greater mean Medicare pay-
ment compared to the South ($2,489.32 vs. $1,734.69,
p=0.04). There were no other significant differences in
Medicare payment between any region for all other proce-
dures.

Regarding mean beneficiaries per year (Figure 2B), the
South had the greatest number for all procedure types. For
TSA, THA, and TKA, there were significantly more mean
beneficiaries per year in the South than all other regions
(TSA: 21,227 p<0.01; THA: 72,572 p<0.001; and TKA:
106,229 p<0.001). The South exhibited the highest average
number of beneficiaries for TAA (261), which was signif-
icantly greater than the Northeast and Midwest (p<0.05),
but not the West (p=0.269). The Northeast region had the
highest mean beneficiaries per year (14) for TEA, signifi-
cantly greater than the Midwest (p<0.05). It was insignifi-
cant when compared to the South, and there was no analy-
sis conducted for the West due to insufficient data. There
was not enough data to perform an analysis for TWAs.

Finally, the Northeast region had a significantly greater
mean adjusted submitted charge compared to all other re-
gions for TAAs ($18,477.97, p<0.001) and TKAs ($10,591.91,
p<0.05) (Figure 2C). In the Northeast, the highest submit-

ted charge for TSAs also was seen ($10,172.63), which was
significantly higher than both that of the South and the
West (p<0.01). Similarly, for THAs, the submitted charge for
the Northeast ($11,914.96) was significantly higher than all
regions except the Midwest (p<0.01).

DISCUSSION

As the elderly population of the United States continues to
grow, the number of total joint replacement procedures is
expected to rise (Shiels et al. 2021; Singh et al. 2019). In
fact, THA and TKA procedures are expected to rise by 176%
and 139% by 2040, respectively (Shichman et al. 2023).
Even with an increase in the number of procedures, the lit-
erature has documented a significant decline in Medicare
reimbursement to physicians in both surgical and non-sur-
gical specialties (Pollock et al. 2020; Schartz and Young
2021). Consequently, this study sought to comprehensively
evaluate the trends for various total joint replacement pro-
cedures. The results of this study demonstrate that there
has been an overall significant decrease in Medicare reim-
bursement for all TJAs considering an increase seen in the
number of beneficiaries, especially for TSAs. Moreover, no-
table regional variations are evident (Fisher et al. 2003),
particularly in the Northeast where Medicare payment re-
ductions surpass those in other regions.

Overall, we observed a nationwide decrease in the re-
imbursements for TJAs. This trend appears to stem from
reduced costs associated with joint implant costs and a
decrease in hospital expenditures for post-acute care (Na-
vathe et al. 2018). When it comes to individuals receiving
adequate medical care, accessibility plays a pivotal role.
The geographical proximity between provider and individ-
ual is a major factor, as people cannot access care if facil-
ities do not exist in their geographic area (National Acad-
emies of Sciences, Engineering, and Medicine et al. 2018).
Increasing the number of healthcare providers in a geo-
graphical area has the potential to increase accessibility
to care. Zmistowski et al explored this concept, finding
that there was a 28.6% increase in the total number of
surgeons performing more than 10 TSAs per year in the
Medicare population. This surge in availability resulted in
over 95% of the population being served within a 200-kilo-
meter radius of each surgeon, aligning with our findings
which showed a 124.42% increase in TSA beneficiaries
(Zmistowski et al. 2018). The principles of supply and de-
mand are evident in this context, as increased availability
could be a contributing factor to the decline seen in pro-
cedure costs. Between 2011 and 2017, there was a notable
103.7% rise in primary shoulder arthroplasties (Wagner et
al. 2020). Over the past years, operating time and surgical
efficiency have increased, leading to potential drops in pro-
cedural rates and subsequent reimbursements (Testa et al.
2022).

Regarding hospital size and accessibility regarding joint
care, in 2013, the Centers for Medicare and Medicaid Ser-
vices (CMS) took a significant step by expanding the vol-
untary bundled payment nationwide through the Bundled
Payments for Care Improvement (BPCI) initiative (Navathe
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Table 1. Temporal change in reimbursement for TJA procedures adjusted for inflation and total change in TJA beneficiaries. TWA values were not included in this table as
data was only available for 2019.

Mean 2013 Adjusted Mean 2021 Adjusted % P-value Total 2013 Total 2021 % P-value
Reimbursement ($) Reimbursement ($) Change Beneficiaries Beneficiaries Change
THA: 1,496.03 839.17 -44.04% p<0.001 161,660 233,059 44.17% p<0.001
27130
TKA: 1,643.03 881.40 -46.49% p<0.001 373,050 411,546 10.32% p=0.006
27447
TSA: 1,603.03 783.82 -51.23% p<0.001 31,426 70,525 124.42% p<0.001
23472
TAA: 1,183.47 609.90 -48.61% p<0.001 572 767 34.09% p=0.627
27702
TEA: 2,489.32 - - - 14 - - -
24363
TWA: - - - - - - - -
25446
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et al. 2018). The initiative aimed to streamline payments
for patients, particularly focusing on major joint replace-
ment of the lower extremity, where hospitals bundled hos-
pitalizations and incorporated up to ninety days of post-
acute care into their payment structures (CMS.gov 2021).
Following reports of financial savings with BPCI, CMS in-
troduced the Comprehensive Care for Joint Replacement
Model in 2016. This model mandated hospitals to bundle
joint replacement procedures, aiming to enhance efficiency
and quality of care delivery (Centers for Medicare and Med-
icaid Services 2015). However, this model has faced criti-
cism for its potential to place an unfair financial burden on
hospitals, particularly for care provided outside the hospi-
tal setting. This criticism is especially important for hospi-
tals with low-procedure volume, as it could deter them from
performing the necessary procedures and ultimately hinder
patient access to essential care services (Ibrahim, Kim, and
McConnell 2016). As we move forward, the ongoing assess-
ment of insurance and governmental policies will be nec-
essary, given the dynamic nature of our population and the
diverse needs of rural and urban areas. Furthermore, ad-
dressing specific regional trends will be essential to amelio-
rate patient care and outcomes.

In general, the Northeast region consistently saw the
highest procedural costs in the United States, primarily in-
fluenced by the elevated cost of living and the Medicare
Geographic Practice Cost Index (Committee on Geographic
Adjustment Factors in Medicare Payment et al. 2011). The
index is an integral component of the Medicare payment
system for physicians, used to adjust the relative value
units of services (Seidenwurm and Burleson 2014). In the
calculation of Medicare reimbursement rates, factors such
as physician work, practice expenses, and liability expenses
are considered (“RBRVS Overview” 2024). Once the relative
values have been determined, they are adjusted to ensure
Medicare does not overpay or underpay by region (Com-
mittee on Geographic Adjustment Factors in Medicare Pay-
ment et al. 2011). These intertwined factors contribute to
a scenario where medical procedures, treatments, and
healthcare services command higher prices in comparison
to other regions. The cost of living directly impacts health-
care expenses, shaping the pricing structure for procedures.
Upon regional data analysis, we observed a noticeable dif-
ference in reimbursement rates with the Northeast region
registering the highest average of $1,731.09. When com-
paring the four regions, there was a notable distinction in
the standard cost of living, with 60% of the top 10 states
with the highest cost of living situated in the Northeast
(Rothstein 2024). Consequently, individuals and healthcare
providers in this region face unique challenges arising from
the complex interplay of these factors, prompting ongoing
discussions and initiatives aimed at addressing healthcare
affordability and accessibility in the Northeast.

LIMITATIONS

Although this study sought to thoroughly examine trends
in Medicare reimbursement for various total joint replace-
ment procedures it is not without limitations. This study
relied solely on HCPCS codes, data may be subject to inac-

curacies due to data entry with coding or billing. However,
it has been shown that the CMS is relatively accurate thus
these mistakes are expected to be minimal. Additionally, by
utilizing Medicare data this study did not evaluate trends
in payment billed to patients with private insurance. As it
has been reported, private insurance reimburses physicians
at a higher rate, hence the trends presented in our study
may not accurately represent payment for physicians pri-
marily billing solely to private insurance. It is important to
note that there was incomplete or minimal data regarding
TEA and TWA rendering it difficult to draw conclusions for
these procedures. Finally, although most joint replacement
procedures are indicated for elderly patients secondary to
pathologies such as osteoarthritis, there may be a subset of
those under 65 years of age who would not be included in
the CMS database, and thus not included in the results of
our study.

CONCLUSION

The projected increase in the United States’ elderly popu-
lation has created a rapidly growing need for various total
joint replacement procedures, putting a rising demand on
orthopedic surgeons. There is a clear decline in reimburse-
ment rates across all included total joint procedures how-
ever the number of beneficiaries has only increased. This
trend is also demonstrated across all regions of the United
States with the most notable overall decrease seen in re-
imbursement within the Northeast region. Future studies
should seek to understand the effect of these trends on or-
thopedic surgeons both individually and as a profession.
Further, by identifying contributing factors to these trends,
actionable measures may be taken to allow fair compensa-
tion for orthopedic surgeons as demand rises.

Submitted: April 28, 2024 EDT, Accepted: June 18, 2024 EDT
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Figure 1A. Line graph depicting temporal trends in the average number of beneficiaries per region.
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Figure 1B. Line graph depicting the average Medicare payment per region by region.

Table 2. Analysis of temporal trends by region in TJA procedures

Region Change per Year P- Change per Year P- Change per Year P-
(Payment) value (Beneficiaries) value (Submitted Charge) value
Midwest -44.09 0.041 266.39 0.9215 -301.11 <0.001
Northeast -61.88 0.002 973.87 0.5509 -216.40 <0.001
South -51.33 0.005 1,440.19 0.7237 -190.73 <0.001
West -51.30 0.002 1,155.19 0.5668 -114.67 <0.001
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Figure 2A. Mean Adjustment Reimbursement by Region and HCPCS Code.
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Figure 2B. Mean Beneficiaries by Region and HCPCS Code (*Note to visualize beneficiaries’ data a logarithmic
scale was used).
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Figure 2C. Mean Submitted Charge by Region and HCPCS Code.
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Supplementary Table 1. Rates by year and procedure
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HCPCS Code Year Total Beneficiaries Total Services Mean Adjusted Medicare Payment
23472 2013 31,426 32,208 1,603.03
2014 36,033 36,806 1,695.92
2015 42,325 43,155 1,588.11
2016 48,706 49,754 1,287.92
2017 55,499 56,499 1,586.75
2018 63,556 64,697 1,346.56
2019 73,082 74,473 1,295.08
2020 61,332 62,459 1,707.47
2021 70,525 71,794 783.82
24363 2013 14 14 2,489.32
2016 12 12 1,664.51
2017 12 12 2,146.04
2018 11 11 1,906.67
2019 23 23 1,842.68
25446 2019 11 11 1,536.02
27130 2013 161,660 166,713 1,496.03
2014 170,217 174,971 1,515.22
2015 184,413 189,895 1,412.57
2016 199,199 204,954 1,142.77
2017 207,739 213,969 1,400.97
2018 220,539 227,016 1,196.00
2019 233,783 240,524 1,153.71
2020 199,804 205,501 1,504.54
2021 233,059 239,221 839.17
27447 2013 373,050 390,510 1,643.03
2014 368,874 384,347 1,540.90
2015 385,593 401,676 1,447.77
2016 420,641 439,100 1,166.05
2017 430,033 450,938 1,422.90
2018 439,644 458,721 1,215.79
2019 453,812 473,559 1,158.81
2020 362,636 378,200 1,801.37
2021 411,546 428,911 881.40
27702 2013 572 579 1,183.47
2014 647 651 1,365.31
2015 505 519 1,303.44
2016 794 809 974.46
2017 709 717 1,246.33
2018 950 960 1,035.70
2019 994 996 966.87
2020 815 826 1,278.38
2021 767 771 609.90
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