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Publicly Available Pricing Information for
Orthopaedic Upper Extremity Procedures in the

United States Lacks Transparency and Consistency
Between Major Hospitals
M. Lane Moore, B.S., Jordan R. Pollock, B.S., Matthew K. Doan, B.S., Jack M. Haglin, B.S.,
Kelly L. Scott, M.D., M.P.H., Joshua S. Bingham, M.D., and Karan A. Patel, M.D.
Purpose: The purpose of this study was to assess the price variation of various Medicare severity diagnosis-related group
codes for orthopaedic upper extremity procedures for the top 20 orthopaedic hospitals using chargemaster price listings
from each hospital. Methods: The top 20 orthopaedic hospitals in the United States were determined by querying the
U.S. News and World Report’s 2020 orthopaedic hospital ranking. This report ranks orthopaedic hospitals according to 4
major domains: outcomes, structure, process/expert opinion, and patient experience. Chargemaster data for the top 20
orthopaedic hospitals was compiled from their websites. Five DRG codes that represented orthopaedic upper extremity
procedures were selected, and the pricing information for each was extracted from hospital chargemasters. The median
income and cost-of-living index were also compiled for the county that each hospital is located in so that pricing data could
be compared to economic measures through regression analysis. Results: Of the top 20 orthopaedic hospitals, 18 had
publicly available pricing information in DRG format on their websites. The DRG code with the highest pricing variability
was Hand Injury Procedures (DRG 906; range, $12,832-$253,633). The procedure with the least pricing variability was
Hand or Wrist Procedures (DRG 514; range, $24,533-$128,403). Additionally, only the cost of living index was a sta-
tistically significant predictor of procedure pricing with a weak correlation. Conclusion: Hospital chargemaster listings are
lacking in 2 major areas: true price transparency and standardization/consistency between hospitals. Chargemaster data
are often difficult to find, confusing to patients, and inaccurate. Additionally, the price range for a single DRG code can also
vary substantially depending on the hospital. It is possible that hospitals located in areas with high costs of living and
median incomes would charge higher prices, but these factors were not found to support this hypothesis.
n 2016, Americans had more than 30 million office
Ivisits to orthopaedic physicians and 9.5 office visits
per 100 persons.1 Care for orthopaedic issues accounts
for a significant financial burden. In 2018, orthopaedic
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Arthroscopy, Sports Medicine, and Rehabilitation
surgeons collected more than $3 billion from Medicare
alone, ranking in the top 7 of all specialties.2 Addi-
tionally, more than 27 million Americans are unin-
sured, and one third of all Americans will experience
financial burden because of medical care at some point
in their lives.3,4 An unplanned orthopaedic surgery has
the potential to be financially devastating to a signifi-
cant number of Americans. In addition to the high
prices charged for healthcare in the United States, little
is known about the cost of a medical procedure until
the hospital sends the patient the bill after the service
has been performed.5 Price transparency has been a
topic of debate in politics for many years and is pro-
posed as 1 way to alleviate the financial burden on
patients. Increased price transparency allows patients
receiving medical care the ability to better budget and
prepare their finances, apply for financial aid at
appropriate times in the treatment course, and make
more informed decisions about their medical treatment.
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In 2018, the Centers for Medicare & Medicaid Ser-
vices (CMS) issued a ruling to increase price trans-
parency among U.S. hospitals.6 This was done in an
attempt to lower the continuously rising healthcare
costs in the United States by giving healthcare con-
sumers the ability to “shop” for better prices and create
a market force that would decrease costs. This initial
ruling required all U.S. hospitals to make their health-
care pricing information publicly available by January
2019 in “chargemasters,” which are documents listing
the standard pricing information for all hospital ser-
vices. However, this ruling was slow to take effect and
many hospitals did not publish this information. In
2019, the Trump administration issued an executive
order requiring all hospitals to publish their charge-
master data by January 2021.7

Recently, chargemaster price listings have been criti-
cized for offering inaccurate or misleading information
about the true cost of medical services.8,9 The prices
listed in the chargemasters are prices that a hospital
would ideally like to charge a consumer for a given
service. Because there is no legislation in place to limit
the actual costs of a given procedure or service, these
costs may vary substantially and may not be accurate
representations of the actual costs.10 Accurate pricing
information will become increasingly important as de-
mand for upper extremity procedures within ortho-
paedics continues to rise. For example, as our
population ages, the demand for primary total shoulder
arthroplasty is projected to increase by nearly 800%
from 2011 to 2030, which is a higher rate of projected
growth than total hip or knee procedures.11 Given the
large volume of orthopaedic procedures being per-
formed in the United States and the large proportion of
upper extremity procedures performed within ortho-
paedics, we sought to investigate this potential vari-
ability of chargemaster data. Therefore the purpose of
this study was to assess the price variation of various
Medicare severity diagnosis-related group (MS-DRG)
codes for orthopaedic upper extremity procedures from
the top 20 orthopaedic hospitals using chargemaster
price listings from each hospital. Our hypothesis is that
significant price variation will exist among the top 20
orthopaedic hospitals for the chosen MS-DRG codes;
however, regional factors such as cost of living and
median income will likely be correlated to the regional
pricing differences we expect to observe.

Methods
Approval from our local Institutional Review Board

was deemed exempt for this study because hospital
chargemaster data are publicly available and do not
contain patient information. In May 2020, the U.S.
News and World Report’s orthopaedic hospital ranking
website was queried to determine the top 20 ranked
orthopaedic hospitals in the country.12 This report
ranks orthopaedic hospitals according to 4 major do-
mains: outcomes, structure, process/expert opinion,
and patient experience.13 The top 20 hospitals in or-
thopaedics likely offer similar quality of care and were
selected to control for confounding variables. The
websites for each of the top 20 ranked orthopaedic
hospitals were searched for chargemaster information.
Hospitals that had not yet posted this information on
their websites or did not include standard pricing for
various DRG codes were excluded from the analysis.
Five DRG codes that represented a wide variety of

orthopaedic upper extremity procedures were selected
and the pricing information for each was extracted from
hospital chargemasters (Table 1). The 5 DRG codes
selected for this analysis represented procedure group-
ings that contained orthopaedic procedures dealing
with the upper extremity only. Other DRG codes that
contained upper extremity procedures under their
umbrella were not selected if other, non-upper ex-
tremity procedures were also included in their
grouping. These DRG codes included the following:
“Major Joint/Limb Reattachment Procedures of Upper
Extremities” (including total shoulder arthroplasty)
(DRG 483), “Major Thumb or Joint Procedures” (DRG
506), “Shoulder, Elbow or Forearm Procedure,
Excluding Major Joint Procedures Without Complica-
tions/Major Complications” (DRG 512), “Hand or Wrist
Procedure, Except Major Thumb or Joint Procedure
Without Complications/Major Complications” (DRG
514), and “Hand Procedures for Injuries” (DRG 906).
These codes were selected because they were repre-
sentative of a variety of orthopaedic upper extremity
procedures. DRG codes indicating medical complication
or major complication were excluded to reduce the risk
of introducing confounding variables. For additional
context as to what surgical procedures fall under each
chosen DRG code, The Centers for Medicare & Medicaid
Services Definitions Manual can be referenced.14

Chargemaster pricing data were averaged across all
hospitals, and basic descriptive statistics were calculated
for each DRG code. Additionally, a sub-analysis was
performed to determine correlations between charge-
master pricing data and median income or cost of living
in the hospitals’ respective area. The median income for
the county of each respective top ranked orthopaedic
hospital was collected from the U.S. Census Bureau’s
2018 Median Income report.15 The median cost of
living for the hospital’s county was collected from
bestplaces.net cost-of-living database.16 DRG pricing
information from each hospital was compared to these
economic measures through a linear regression
analysis.
The accuracy of chargemaster billing information and

variation was assessed by comparing the tenth and
ninetieth percentile price for each DRG code to the
degree of variation that is commonly seen in inpatient

http://bestplaces.net


Table 1. Orthopaedic Upper Extremity DRG Codes and Their
Respective Descriptions

DRG Code Description

483 Major joint/limb reattachment procedure of upper
extremities

506 Major thumb or joint procedures
512 Shoulder, elbow or forearm procedure, excluding

major joint procedures w/o complications/major
complications

514 Hand or wrist procedure, except major thumb or
joint procedure w/o complications/major
complications

906 Hand procedures for injuries

DRG, diagnosis-related group.
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commercial claims databases (approximately 50% to
400%).17,18 All data collection and analysis were
completed using Microsoft Excel (Microsoft Corp,
Redmond, WA).
Results
Of the top 20 orthopaedic hospitals reviewed, 18

(90%) had publicly available pricing information for
the chosen upper extremity DRG codes in DRG format
on their websites. Of the remaining 2 hospitals, one did
not have chargemaster data publicly available and the
other did not have hospital procedure pricing listed in
DRG code format.
The average price for all 5 upper extremity DRG codes

included in this analysis was $78,395 (range, $12,832-
$258,724). The DRG code with the greatest pricing
variability between hospitals was “Hand Procedures for
Injuries (DRG 906)” with an average price of $102,077
and a range of $12,832 to $253,633, representing a
difference by a factor of 19.8. The median price for DRG
906 was $77,237 with a standard deviation (SD) of
$79,571. “Hand and Wrist Procedures, Except Major
Thumb or Joint Procedures (DRG 514)” showed the
least pricing variability with an average of $53,889 and
a range of $24,533 to $128,402, representing a differ-
ence by a factor of 5.2. The median price for DRG 514
was $45,153 (SD $29,740). The variability and
descriptive statistics for all included DRG codes are
represented further in Table 2 and Fig 1.
Table 2. Descriptive Statistics for the Five Included Upper Extrem
Chargemaster Documents

DRG Code Mean (USD) Median (USD)

483 $101,309.86 $79,736.32
506 $57,806.48 $46,645.26
512 $70,313.24 $56,834.47
514 $53,889.93 $45,153.00
906 $102,076.93 $77,237.00

DRG, diagnosis-related group.
When all upper extremity DRG codes were averaged
and compared to financial measures, median income
was not a significant predictor of average procedure
pricing (P ¼ .15, R2 ¼ 0.12). Additionally, when
comparing each of the 5 individual DRG codes to me-
dian income, there was no significant association.
However, the cost of living index was a statistically
significant predictor of procedure pricing with a weak
correlation (P <.05, R2 ¼ 0.23). However, neither cost
of living nor median income were statistically signifi-
cant predictors of the variation in pricing for individual
DRG codes associated with upper extremity procedures
(Table 3). Figs 2 and 3 further illustrate the relationship
between upper extremity pricing and median income/
cost of living.
The tenth percentile for all included upper extremity

DRG codes was $29,448, whereas the ninetieth
percentile was $151,891. This represents a difference
factor of 5.2, higher than the price difference of 50% to
400% that is commonly seen nationally for inpatient
procedures. When analyzing individual DRG codes,
only DRG 906 showed a difference factor outside the
range of 50% to 400% (8.6). Table 4 summarizes the
tenth percentile, ninetieth percentile, and difference
factors for each DRG code.

Discussion
Chargemaster price variation among the top 20

ranked orthopaedic hospitals had anywhere from a 5-
fold to a 20-fold difference in prices for upper extrem-
ity orthopaedic DRG codes standard deviations and
tenth and ninetieth percentile price differences were
also substantial reflecting major inconsistencies and
variability between the chosen hospitals. Additionally,
chargemaster data were difficult to find on hospital
websites and often necessitated calling a help line to
locate chargemaster information. On average, ortho-
paedic upper extremity procedure chargemaster prices
varied by more than what is commonly seen in the
inpatient commercial claims databases.17,18 Given the
vast level of variation observed within upper extremity
chargemaster data, it is unlikely it is achieving its
intended purpose of increasing price transparency
among patients. Great variation among hospitals, even
among those located in the same state or metropolitan
ity DRG Codes From Top 20 Orthopaedic Hospital

Standard Deviation (USD) Range (USD)

$59,705.42 $210,517.10
$31,078.75 $111,063.96
$43,756.53 $148,736.64
$29,740.49 $103,869.95
$79,571.02 $240,801.04



Fig 1. Price variation for the included orthopae-
dic upper extremity chargemaster diagnosis-
related group (DRG) codes.
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area, make chargemaster prices an unreliable resource
for consumers and likely has little to no effect on
driving price competition in healthcare.18 A recent
study by Agarwal et al.19 found comparable variation in
prostate cancer radiation therapy chargemaster pricing
and came to a similar conclusion about the utility of
chargemaster pricing.
Access to chargemaster pricing may help to increase

the overall price transparency in the U.S. healthcare
system, but inconsistent pricing among major hospitals
provides little benefit to the average consumer in need
of an orthopaedic upper extremity procedure. For
example, a patient would need to be very familiar with
the healthcare system and the treatment plan to esti-
mate the approximate cost of a procedure. They would
need to know the exact procedure being performed,
Table 3. The Relationship Between Cost of Living and
Median Income With Orthopaedic Upper Extremity
Chargemaster DRG Codes

R2 P value

DRG 483
Cost of Living 0.12 0.15
Median Income 0.13 0.14

DRG 506
Cost of Living 0.06 0.45
Median Income 0.04 0.54

DRG 512
Cost of Living 0.09 0.25
Median Income 0.09 0.25

DRG 514
Cost of Living 0.24 0.06
Median Income 0.14 0.17

DRG 906
Cost of Living 0.26 0.06
Median Income 0.27 0.27

All DRG Codes
Cost of Living 0.23 0.05*

Median Income 0.13 0.15

DRG, diagnosis-related group.
*Indicates significance.
drugs being administered, testing, physician charges,
and facility fees.20 Even if an educated patient could
calculate the cost of medical care through chargemaster
data, the prices listed on chargemasters are rarely the
price patients pay out of pocket after insurance. Medi-
care, Medicaid, and private insurers individually nego-
tiate prices with hospitals, and these negotiations often
do not reflect charges listed. Although chargemaster
pricing can help estimate a procedure’s cost between
hospitals, the healthcare consumer will almost certainly
pay a substantially different sum in the end. Further-
more, modern chargemasters are often difficult to
interpret, because procedures tend to be listed in com-
ponents such as by facility fees, surgeon fees, anesthesia
fees, and follow-up care with often unintelligible ac-
ronyms that make it difficult for patients to summarize
total price estimates.21

Although it is unreasonable to expect patients to shop
around at different hospitals during medical emergen-
cies, there are medical services that can be planned. For
example, in 2016 the Health Care Cost Institute esti-
mated that 43% of the $524 billion spent on healthcare
in the United States by individuals with employee-
sponsored insurance was spent on shoppable ser-
vices.22 For chargemasters to be more useful to patients,
we suggest publishing predicted out-of-pocket charges
for patients stratified by insurance company and plan.
Otherwise, listing general charges of medical services
are of little to no benefit to patients. This will be
increasingly important as our aging population con-
tinues to use these elective services, such as total
shoulder arthroplasty. With increased transparency and
price understanding, it is thought that market dynamics
for these elective procedures will encourage competi-
tion, thus resulting in prices becoming more uniform
and reasonable.
The purpose behind the use of DRG codes is to ensure

that Medicare reimbursement values are an accurate
representation of a patient’s medical complexity, the



Fig 2. The association between median income
and average orthopaedic upper extremity char-
gemaster price.
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hospital’s mix of cases, the type of patients that a
particular hospital treats, and the amount of resources
that the hospital needs to treat its patients.23 Reim-
bursement values for a particular DRG code reflect the
diagnosis and the hospital’s base payment rate. The
base payment rate for each hospital accepting Medicare
in the country is slightly different and can be broken
down into a labor component and a non-labor
component.23 Both of these components are designed
to reflect geographical variation in wage-index (labor
portion) and cost-of-living (non-labor portion).23

Therefore it is interesting to note that regional varia-
tions in DRG code reimbursement should vary directly
with economic measures like wage-index and cost-of-
living. However, when chargemaster pricing is exam-
ined, this relationship is only weakly supported.
Regardless of the price listed on a chargemaster, hos-
pitals receive similar reimbursement from Medicare for
a particular DRG code.
To achieve this goal of relative price uniformity and

transparency, several strategies may be used to expand
upon the current CMS-mandated release of charge-
master data. Potential examples of effective pricing
transparency can be found in ambulatory surgical
centers offering direct-payment (cash) prices online.
These centers are influenced by competition and open
market dynamics and they voluntarily share this in-
formation in an organized manner to best inform their
patient consumers. Consequently, these surgery centers
serve as important models for improvement in the
design of delivering mandated price disclosures in
several ways. First, pricing is advertised via a single,
bundled payment covering all aspects of a specific
procedure. Second, price estimates are offered both in a
cash pay price (exactly what the patient would pay
without insurance) and an estimate of what insurance
would cover based on historic and geographic payment
data in that region. This combination of information
gives the consumer an accurate idea of what they will
owe and also allows comparison of cost between cen-
ters. Theoretically, this pricing transparency could drive
prices down and encourage price uniformity.21

The CMS is working to improve the current charge-
master mandate to potentially associate such sugges-
tions. In a recently released statement, the CMS
acknowledged that the current chargemaster mandate
does not reflect accurate information for insured pa-
tients but is “an important first step to increase price
transparency.” Although the CMS plans to mandate
more accurate and organized pricing information in the
Fig 3. The association between the cost of living
index and average orthopaedic upper extremity
chargemaster price.



Table 4. Tenth and Ninetieth Percentile Values for Each
Orthopaedic Upper Extremity Chargemaster DRG Code and
the Difference Factor Between the Tenth and Ninetieth
Percentile Values

DRG Code 10th Percentile 90th Percentile Difference Factor

483 $57,181.03 $196,367.68 3.4
506 $32,361.24 $77,815.30 2.4
512 $32,892.68 $125,410.63 3.8
514 $27,848.75 $86,909.40 3.1
906 $26,956.08 $231,291.48 8.6
All Codes $29,448.60 $151,891.20 5.2

DRG, diagnosis-related group.
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future, they encourage hospitals to exceed the man-
date’s requirements and adopt strategies to help pa-
tients understand what their care will cost.24

Increased price transparency will also allow increased
ability to recognize and address price variation across
healthcare systems and geographic locations. It might
be fair to assume that chargemaster price differences
exist between DRG codes performed at a small, local
hospital versus those at a top ranked academic medical
center. However, it is difficult to explain the substantial
variation seen among the top ranked hospitals included
in this analysis. These hospitals likely provide similarly
advanced, high-level treatment. In 2013, the Pacific
region (Washington, Oregon, California, Alaska,
Hawaii) and Middle Atlantic region (New York, New
Jersey, Pennsylvania) were found to have significantly
higher inpatient charges per stay at 37% and 16%
higher than the national average, respectively.25 In our
analysis, 11 of the 20 top ranked orthopaedic hospitals
came from these two regions (6 from Middle Atlantic
and 5 from Pacific). Additionally, these regions and the
major metropolitan areas within them, are among the
most expensive places to live in the United States.26

However, when the orthopaedic upper extremity
chargemaster pricing data was compared to median
income and cost of living index, neither cost of living
nor median income were strong predictors of these
pricing variations. The unexplained variability in char-
gemaster pricing warrants further investigation.

Limitations
This study has some limitations. As mentioned pre-

viously, many factors and expenses make up an or-
thopaedic upper extremity procedure. Although the
procedure itself is often the focus and the costliest
component, we were not able to account for the price of
medications, physician charges, imaging, and diagnostic
testing. These other charges would inevitably lead to a
higher total cost than what is analyzed in this study. We
were also limited in our ability to precisely measure
chargemaster price transparency because that would
entail obtaining the true prices that insurance
companies and patients pay for a given procedure. This
information is often difficult to find or protected by
hospitals or insurance companies.
Conclusion
Hospital chargemaster listings are lacking in 2 major

areas: true price transparency and standardization/
consistency between hospitals. Chargemaster data are
often difficult to find, confusing to patients, and inac-
curate. Additionally, the price range for a single DRG
code can also vary substantially depending on the
hospital. It is possible that hospitals located in areas
with high costs of living and median incomes would
charge higher prices, but these factors were not found
to support this hypothesis.
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