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industry companies to physicians and teaching hospitals through the Open Payments
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Industry Payments to Teaching Hospitals for Orthopaedic Medical Devices: An Analysis from 2016 to 2021

database. We explore the relationship between industry and teaching hospitals regarding
industry payments for orthopaedic medical devices.

Objective

To explore changes in orthopaedic surgery research payments to teaching hospitals by

analyzing CMS Open Payments data.
Methods

Orthopaedic surgery payments between 2016 and 2021 were analyzed using the CMS
Open Payments database. Teaching hospitals were identified from the database as a
covered payment recipient and the hospital name was recorded. Payment amount,
industry company name, device category, and the name, state, and geographical region of
the teaching hospital were recorded for each payment.

Results

There were 1,270 payments recorded to 90 teaching hospitals. The median payment value
has no trend (R=0.014; p=0.618). The largest number of payments were made to UH
Cleveland Medical Center (Cleveland, OH) (12.0%), followed by Charleston Area Medical
Center (Charleston, WV) (6.6%) and Mary Hitchcock Memorial Hospital (Lebanon, NH)
(6.3%). Vertos Medical (21.5%) and Medical Device Business Services (21.3%) made the
most industry payments to teaching hospitals. Industry payments were primarily made
towards devices utilized for the lower extremity (64.3%) and spine (29.3%). Lower
extremity devices had a median payment value of $1,393.75, while devices used for the
spine had a median payment value of $800.00 (p<0.001).

Conclusion

There is no apparent trend in the annual median payment to teaching hospitals from

orthopaedic medical device companies.

INTRODUCTION

The Physician Payments Sunshine Act (PPSA) was included
in the Affordable Care Act of 2010 to increase transparency
between industry, physicians, and teaching hospitals
(Agrawal, Brennan, and Budetti 2013). This legislation re-
quires payments in excess of $10 to be reported in the Cen-
ters for Medicare and Medicaid Services (CMS) Open Pay-
ments Database. This process requires reporting entities,
such as manufacturers or group purchasing organizations,
to report their payment data to the CMS. After submission,
physicians and hospitals can dispute the presented data
within forty-five days before integration into the database.
Since this data is publicly available, the database allows for
increased transparency between industry and physicians.
Industry-surgeon relationships are prevalent within or-
thopaedic surgery, as nearly half of orthopaedic surgeons
identify as having an industry relationship (Cvetanovich,
Chalmers, and Bach 2015). Often, the industry-surgeon re-
lationship focuses on the use of medical devices. Or-
thopaedic surgeons frequently employ the use of medical
devices in their practice and are essential in guiding the
development of novel technologies for improved patient
care. Orthopaedic surgeons hold the largest proportion of
medical device patents and have the highest per-physician
general payment values from industry companies among
all medical specialties (Iyer, Derman, and Sandhu 2016;
Tringale et al. 2017). This relationship has been further
characterized within orthopaedic surgery subspecialties,
with previous analyses demonstrating an increased annual
payment value and number of payments to adult recon-

struction, sports medicine, and trauma physicians (White
et al. 2021; Partan et al. 2021; Frane et al. 2021).

While industry payments received by teaching hospitals
have been described, previous reviews of these payments
did not evaluate them in relation to orthopaedic surgery
(Pope and Sehgal 2023; Anderson, Gellad, and Good 2020).
In 2018, 27,613 non-research payments for medical devices
were made to teaching hospitals, while the total value of
these transactions was nearly $143 million (Anderson, Gel-
lad, and Good 2020). Royalty and license payments made
up a large portion (46%) of these medical device payments.
The strongest predictors of receiving industry payments for
teaching hospitals include being listed in the U.S. News &
World Report Best Hospitals Honor Roll, having greater than
five hundred hospital beds, and having an affiliation with
a major medical school (Anderson, Gellad, and Good 2020;
Anderson et al. 2014; Lalani et al. 2018; “U.S. News Best
Hospitals” 2023). Numerous hospitals in the CMS database
are listed in the U.S. News & World Report, including Hos-
pital for Special Surgery (“U.S. News Best Hospitals” 2023).

This study attempts to answer the following questions
regarding payments for orthopaedic medical devices at
teaching hospitals: (1) How has the annual payment value
and the number of payments made to teaching hospitals
changed in recent years?; (2) Has there been consistency in
the teaching hospitals receiving the largest number of pay-
ments and the greatest median payment value annually?;
(3) Which orthopaedic device companies report the most
payments?; (4) What are the orthopaedic devices with the
largest number of payments? This study was performed to
assess the role of teaching hospitals in the physician-indus-
try relationship for orthopaedic surgeons.
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METHODS

A cross-sectional review was performed using the CMS
Open Payments Database to identify research payments
from industry companies to teaching hospitals between
2016 and 2021 (Centers for Medicare & Medicaid Services
2014). Research payments in the CMS database are reported
monetary payments ($USD) by industry companies for
medical devices used in orthopaedic research. Payment val-
ues for devices vary and are dependent on market value,
predetermined rates, or company policies. The CMS re-
search payment database was searched and stratified to
identify payments to teaching hospitals. Teaching hospitals
were identified in the database as covered recipients of
payments. According to CMS hospitals are considered a
“teaching hospital” if they submitted an open payment for
Medicare direct graduate medical education, IPPS indirect
medical education (IME), or psychiatric hospital IME pro-
grams (“Open Payments Program Participants | CMS”
2023). The teaching hospital name, payment amount, in-
dustry company name, and device name were recorded for
each payment. Each teaching hospital is an academic med-
ical center. A payment was excluded (n=7,973) if all of the
above variables were not provided for a particular payment.
Each teaching hospital’s regional and state information was
collected and categorized according to the U.S. census
guidelines into Northeast, South, Midwest, and West re-
gions (U.S. Census Bureau 2015). The authors categorized
the devices into lower extremity, upper extremity, spine, bi-
ological, and miscellaneous. Devices with biological modi-
fications were categorized as biological, and devices that fit
into more than one category (i.e. upper extremity and lower
extremity), or did not fit into any category, were placed
into a miscellaneous category. Two authors independently
searched the product names utilizing the Google search en-
gine (Alphabet, Menlo Park, CA) to identify the product be-
fore categorization. A third author was queried to resolve
any disputes in categorization. There was a total of 1,270
individual payments to academic medical centers included
in our analysis.

Statistical analysis was performed with SPSS 28 (IBM,
Armonk, NY). The analysis of payment data ($USD) with
the Shapiro-Wilk test showed a non-normal distribution
(p<0.001). Therefore, non-parametric analysis was per-
formed with the Mann-Whitney U test to compare median
payment values between years. A Kruskal-Wallis H Test was
used to compare differences in medians between teach-
ing hospitals, industry companies, regions, and device cat-
egories. Descriptive statistics are provided as median pay-
ment values with the 25t and 75th percentiles. A Pearson
correlation was used to determine the R value between pay-
ment value and year. A p-value less than 0.05 was utilized
to demonstrate statistical significance. This investigation is
exempt from IRB approval.

RESULTS

ANNUAL PAYMENTS

Between 2016 and 2021, 1,270 payments for a total of
$7,791,084.64 was paid to teaching hospitals. In 2019, 315
payments were made to 42 teaching hospitals. The lowest
median payment value ($900.00) was seen in 2019
(p<0.001) and 2020 (p=0.004). No trend was observed with
the annual median payment value (R=0.014; p=0.618)
(Table 1). In regard to the states the teaching hospitals are
located in, Ohio received the greatest number of payments
(300), while Wisconsin and Arkansas each only received a
single payment.

TEACHING HOSPITALS

The hospitals most commonly receiving annual payments
for orthopaedic devices included Emory University Hospital
(Atlanta, GA) (2016-2018), Mary Hitchcock Memorial Hos-
pital (Lebanon, NH) (2019-2021), Medical University of
South Carolina (Charleston, SC) (2018, 2020-2021), and
Lutheran Hospital (Cleveland, OH) (2016-2017) (Table 2).
Mary Hitchcock Memorial Hospital (Lebanon. NH) received
80 (6.3%) payments, while Emory University Hospital (At-
lanta, GA), Medical University of South Carolina
(Charleston, SC), and Lutheran Hospital (Cleveland, OH)
received 64 (5.0%), 57 (4.5%), and 44 (3.5%) payments, re-
spectively. Between 2016 and 2021, UH Cleveland Medical
Center (Cleveland, OH) had the greatest number of pay-
ments (152; 12.0%) with a median payment value of
$900.00. The Medical University of South Carolina
(Charleston, SC) had the largest median payment value of
$17,114.50 (p<0.001) (Table 3).

INDUSTRY COMPANIES AND ORTHOPAEDIC DEVICES

Vertos Medical reported the largest number of payments
(273; 21.5%) between 2016 and 2021, with a median pay-
ment value of $700.00. Exactech had the greatest median
payment value, $16,204.80 (p<0.001), but only 107 (8.4%)
separate payments. Medical Device Business Services, a
subsidiary of DePuy Synthes, had 270 (21.3%) payments
with a median payment of $1,308.00. (Table 4). Devices for
the lower extremity had the most payments compared to
other categories (817; 64.3%). There were 372 (29.3%) sep-
arate payments for devices used in spine. The greatest me-
dian payment value was $13,550.00 for miscellaneous de-
vices, followed by $11,425.00 for upper extremity devices.
Spine devices had the lowest median payment value,
$800.00 (p<0.001) (Table 5).

DISCUSSION

This study examined the relationship between teaching
hospitals and industry payments for orthopaedic medical
devices. There was a no discernable trend in the annual me-
dian payment value, however annual payments appeared to
vary from 2016 to 2021. The lowest number of annual pay-
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Table 1. Annual median payment value to teaching hospitals

Year Hospitals, Payments, n Median Percentile Percentile P-value R¢
n (%) Payment (25th) (75th) ab

2016 37 173(13.6) 2,093.00 459.00 20,100.00 -

2017 40 232(18.3) 1,315.63 459.00 25,000.00 0.039

2018 41 206 (16.2) 1,917.08 918.00 39,917.00 0.878

2019 42 315 (24.8) 900.00 560.00 19,913.00 <0.001 0014

2020 42 236(18.6) 900.00 540.00 33,968.00 0.004

2021 28 108 (8.5) 2,322.00 1,102.50 47,753.00 0.314

2 Mann-Whitney U compared with 2016
b 2016 is used as the reference year
€ Pearson Correlation P-value is equal to 0.618

ments (108; 8.5%) were made in 2021. Due to the COVID-19
pandemic, elective surgeries were canceled beginning in
March 2020 and resumed mid-year with limitations of sur-
gical scheduling due to hospital policies and infection con-
trol (Krauss et al. 2022). As many orthopaedic procedures
are elective, fewer industry payments may have been a re-
sult of these cancellations (Piuzzi et al. 2019; White et al.
2020).

The most frequent teaching hospitals receiving pay-
ments were Emory University Hospital (Atlanta, GA), Mary
Hitchcock Memorial Hospital (Lebanon, NH), Medical Uni-
versity of South Carolina (Charleston, SC), and Lutheran
Hospital (Cleveland, OH). The Hospital for Special Surgery
(New York, NY) was among the top 10 hospitals receiving
payments. UH Cleveland Medical Center (Cleveland, OH)
had the largest number of payments. These hospitals are
considered high performing and are regionally ranked by
U.S. News Hospital Rankings and Ratings (Clement et al.
2022). A study by Sehgal indicated that reputable hospitals
are more likely to have a higher rank in the U.S. News &
World Report (Sehgal 2010). This dilutes the objective mea-
sure of the rankings by emphasizing reputation. Cua et al.
reported similar findings of reputation having a greater in-
fluence than objective measures in these hospital rankings
(Cua, Moffatt-Bruce, and White 2017). Therefore, there is a
possibility that hospital reputation may have an impact on
the number of industry payments and the median payment
value to teaching hospitals.

The top orthopaedic industry companies reporting pay-
ments include Vertos Medical (21.5%), Medical Device Busi-
ness Services (21.5%), and OrthoSensor (19.3%). However,
Exactech reported the greatest median payment value of
$16,204.80, followed by 4WEB with a median payment
value of $10,000. Vertos Medical develops medical devices
for minimally invasive treatments for lumbar spine surgery
(Deer 2010). Medical Device Business Services, formerly
known as DePuy Orthopaedics, provides various or-
thopaedic medical devices (Piuzzi et al. 2019). Exactech fo-
cuses on orthopaedic implants for joint replacement while
OrthoSensor provides sensor-based technology for joint re-
placement surgery (Clement et al. 2022). 4WEB provides
truss implant systems (Corr et al. 2020). As these compa-
nies produce many devices for lower extremity and spine, it

is likely they play a role in the large number of payments
made for these two categories

Tanenbaum et al. observed a staggering 232% increase
in 510(k) clearances (FDA approval for device marketing)
for devices used in spine surgery from 2000 to 2019. In-
creases in 510(k) clearances were also noted for foot and
ankle, knee, and shoulder arthroplasty devices. However,
there was a 36% in clearances for hip arthroplasty devices
(Tanenbaum et al. 2022). This is consistent with the ex-
panding spine surgery market and the arthroplasty market’s
downward price pressure (Sheikh et al. 2020). This review
reported 817 payments made for lower extremity devices,
compared to 372 payments for spine devices. While spine
devices had the second largest number of payments, it had
the lowest median payment value ($800.00). The large
number of payments for spine and lower limb devices re-
flects an increase in the number of spinal fusions and lower
extremity arthroplasty over the past two decades. Previous
research has reported a 118% increase in spinal fusions
from 1998 to 2014, while there was an 81% increase in hip
and knee procedures within the same timeframe (Sheikh et
al. 2020; Rajaee et al. 2012). Despite the increase in hip and
knee procedures, Medicare reimbursements for these pro-
cedures have decreased since 2000 (Eltorai et al. 2018).

McDermott and Liang detailed the major ambulatory
surgeries performed in 2019 at hospital-owned facilities.
The authors reported that 22% of all major surgeries were
related to musculoskeletal interventions. Additionally,
nearly 90% of ambulatory surgeries were conducted in ur-
ban areas (McDermott and Liang, n.d.). According to An-
derson et al., hospitals in the Midwest were less likely to
receive industry payments compared to other regions (An-
derson, Gellad, and Good 2020). Interestingly, in this re-
view, three of the top 10 hospitals receiving payments are
in the Midwest compared to four hospitals in the South.

Inadequate reporting by industry companies and associ-
ated payment confirmation by physicians places the quality
of Open Payments records within question. A prior review
by the Department of Health and Human Services identified
11,463 (0.1%) records missing at least one data element,
with subsequent incorrect records of at least 100,000 in the
Open Payments database out of 11,901,001 records (Murrin
and Deputy Inspector General 2018). This can lead to in-
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Table 2. Median payments made to the top five teaching hospitals from 2016 to 2021

Teaching
Hospital

Payments, Median Percentile

Year n (%) Payment (25th)

Region State

Percentile
(75th)

P-value?

Emory
2016 University South Georgia 20(11.6) 459.00 459.00
Hospital

2,273.50

Lutheran

. Midwest Ohio 16(9.2) 459.00 459.00
Hospital

13,770.00

The Rehab.
Institute of Midwest Illinois 15(8.7) 8,333.00 8,333.00
Chicago

8,3334.00

UCsD
Medical West California 13(7.5) 10,000.00 10,000.00
Center

45,000.00

Mayo Clinic
Hospital Midwest Minnesota 13(7.5) 610.00 250.00
Rochester

23,495.00

<0.001

2017 L Midwest Ohio 25(10.8) 459.00 459.00
Hospital

1,836.00

Emory
University South Georgia 25(10.8) 780.00 459.00
Hospital

2,639.00

Cleveland
Clinic Midwest Ohio 21(9.1) 459.00 459.00
Hospital

9,308.00

CCF
Hospital- South Florida 21(9.1) 459.00 459.00
Weston

6,600.00

Sinai
Hospital of
Baltimore

Inc.

South Maryland 17 (7.3) 459.00 459.00

6,600.00

566

St. Vincent
Charity
Medical
Center

2018 Midwest Ohio 19(9.2) 247.34 25.00

17,027.93

Medical
University of
South
Carolina

South South Carolina 14 (6.8) 25,987.50 3,375.00

128,250.00

Emory
University South Georgia 14 (6.8) 905.88 459.00
Hospital

6,600.00

Cleveland
Clinic Midwest Ohio 13(6.3) 1,901.90 1,300.00
Hospital

55,460.10

Hospital for
Special Northeast New York 12(5.8) 5,989.00 125.00
Surgery

22,623.00

<0.001

UH
2019 =vcland Midwest Ohio 103(32.7) 900.00 700.00
Medical

Center

6,359.00

Charleston
Area
Medical
Center Inc.

South West Virginia 49 (15.6) 400.00 50.00

5,051.00

Hospital of
the
University of
Pennsylvania

Northeast Pennsylvania 19 (6.0) 2,150.00 1,000.00

39,015.00

<0.001
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Mary
Hitchcock
Memorial

Hospital

New

Northeast Hampshire

16(5.1) 1,180.09 723.00 4,172.00

Boston
Medical
Center

Northeast Massachusetts

13(4.1) 1,911.00 877.50 16,465.00

UH
Cleveland
Medical
Center

2020 Midwest Ohio

49(20.8) 900.00 700.00 6,359.00

Charleston
Area
Medical
Center Inc.

South West Virginia

35(14.8) 500.00 400.00 5,051.00

Mary
Hitchcock
Memorial

Hospital

New

Northeast Hampshire

26(11.0) 502.50 100.00 4,275.00

University of
Kansas
Hospital

Midwest Kansas

12(5.1) 500.00 450.00 8,789.41

Medical
University of
South
Carolina

South South Carolina

9(3.8) 6,526.00 4,264.00 65,325.00

<0.001

Mary
Hitchcock
Memorial

Hospital

New

2021 Hampshire

Northeast

22(20.4) 1,220.00 50.00 5,200.00

Medical
University of
South
Carolina

South South Carolina

18(16.7) 13,969.75 5,175.00 51,575.00

Hospital for
Special
Surgery

Northeast New York

5(4.6) 1,388.00 1,125.00 3,250.00

Hospital of
the
University of
Pennsylvania

Northeast Pennsylvania

5(4.6) 1,388.00 1,125.00 3,250.00

New England
Baptist
Hospital

Northeast Massachusetts

5(4.6) 537.50 750.00 1,500.00

<0.001

@ Kruskal-Wallis H Test

accurate results due to incorrect data entry. Another factor
with incorrect data entry is that physicians are not required
to review payments before submission, leading to possible
discrepancies in the industry payment value (Cvetanovich,
Chalmers, and Bach 2015; Murrin and Deputy Inspector
General 2018; Buerba et al. 2018). As such, incorrect data
entry leads to an inaccurate illusion of transparency. This
can potentially lead to inaccurate analysis and misrepre-
sentation of payments from hospitals and physicians. Ad-
ditionally, CMS reporting for devices is lenient as manufac-
turers may report the device’s therapeutic area rather than
function. Approximately 6% of devices in the Open Pay-
ments database included only the anatomical location for
which the device was utilized. Interestingly, “hip”, “knees”,
and “spine”, totaled $153 million in payments in the Open
Payments database. However, in this study, spine and lower

extremity devices were found to have the greatest number
of payments. Discrepancies in reported payments may in-
fluence the results of this study as missing, unverified, or
incorrect payments can influence trends. Additionally, con-
flicts of interest may arise in the database due to unre-
stricted grants provided by several companies to teaching
hospitals for fellowship or residency activities.

This study has several limitations. As our primary end-
point was the differences in orthopaedic device payments
to teaching hospitals, the payments made to orthopaedic
surgeons were not stratified by subspecialty. Previous work
had detailed industry payments to general orthopedists and
subspecialists in pediatrics, spine, foot and ankle, sports
medicine, and adult reconstruction (White et al. 2021; Par-
tan et al. 2021; Chen et al. 2021; Pathak et al. 2019, 2021,
2020). While teaching hospitals were stratified by geo-
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Table 3. Top 10 teaching hospitals from 2016 to 2021

Teaching . Payments, Median Percentile Percentile g ab
Hospital Region L n (%) Payment (25th) (75th) SENT
UH
Cleveland Midwest Ohio 152 (12.0) 900.00 700.00 6,359.00
Medical
Center
Charleston
Area South West 84 (6.6) 500.00 250.00 5,051.00
Medical Virginia
Center Inc.
Mary
Hitchcock New New
Memorial England Hampshire 80 (6.3) 1,349.00 260.00 10,600.00
Hospital
Emory
University South Georgia 64 (5.0) 712.50 459.00 2,639.00
Hospital
Medical
University of South
South South Corolina 57 (4.5) 17,114.50 5,775.00 86,125.00 <0.001
Carolina
Cleveland
Clinic Midwest Ohio 52(4.1) 1,099.50 459.00 25,494.50
Hospital
Hospital of
the Middle .
University of Atlantic Pennsylvania 50(3.9) 2,387.50 1,000.00 13,700.00
Pennsylvania
':;the.r an Midwest Ohio 44(3.5) 459.00 459.00 6,600.00
ospital
CCF
Hospital- South Florida 41(3.2) 459.00 459.00 6,600.00
Weston
Hospital for Middle
Special X New York 35(2.8) 17,808.00 1,800.00 22,623.00
Atlantic
Surgery
a Kruskal-Wallis H Test
Table 4. Top 10 industry companies reporting payments
Compan Payments, n Median Percentile Percentile P-value
pany (%) Payment (25th) (75th) a
Vertos Medical 273(21.5) 700.00 500.00 6,359.00
Medical Device Business 270(21.3) 1,308.00 500.00 10,447.25
ervices
OrthoSensor 245(19.3) 755.00 459.00 8,978.00
ConforMIS 126 (9.9) 1,562.50 877.50 20,257.00
Exactech 107 (8.4) 16,204.80 5,175.00 61,500.00 <0.001
Spineology 67 (5.3) 5,891.00 2,000.00 60,312.20
Think Surgical 39(3.1) 251.40 62.70 55,098.00
Ottobock SE & Co. KGaA 22(1.7) 8,333.00 8,333.00 28,804.00
4WEB 13(1.0) 10,000.00 10,000.00 45,000.00
OMNIlife Science 11(0.9) 2,500.00 825.00 19,396.00

a Kruskal-Wallis H Test

rural and urban areas within these regions. Finally, while a
thorough review of the devices was performed by the au-

graphical region, hospital county and zip code were not
evaluated which may lead to misleading results between
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Table 5. Top 10 industry companies reporting payments

Company Payments, n (%) Median Payment Percentile (25th) Percentile (75th) P-value @
Lower Extremity 817 (64.3) 1,393.75 459.00 25,000.00
Spine 372(29.3) 800.00 558.50 18,483.00
Upper Extremity 51(4.0) 11,425.00 2,500.00 86,125.00 <0.001
Biological 24(1.9) 5,702.50 1,818.00 33,968.00
Miscellaneous 6(0.5) 13,550.00 6,550.00 131,666.00

a Kruskal-Wallis H Test

thors, subjectivity in their categorization exists as some de-
vices only listed the anatomical location for which the de-
vice was utilized.

CONCLUSION

This study demonstrates no difference in trends for annual
median payment values but a decreasing number of pay-
ments to teaching hospitals from 2016-2021. The most

common device payments were utilized for the lower ex-
tremity and spine. This study highlights the increased
transparency that was made possible since implementation
of the Sunshine Act.
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EDT. Published: August 24, 2025 EDT.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License
(CCBY-NC-ND-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc-nd/4.0 and legal code at
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode for more information.

Journal of Orthopaedic Experience & Innovation 8



Industry Payments to Teaching Hospitals for Orthopaedic Medical Devices: An Analysis from 2016 to 2021

REFERENCES

Agrawal, Shantanu, Niall Brennan, and Peter Budetti.
2013. “The Sunshine Act — Effects on Physicians.”
New England Journal of Medicine 368 (22): 2054-57.
https://doi.org/10.1056/NE]Mp1303523.

Anderson, Timothy S., Shravan Dave, Chester B. Good,
and Walid F. Gellad. 2014. “Academic Medical Center
Leadership on Pharmaceutical Company Boards of
Directors.” JAMA 311 (13): 1353-55. https://doi.org/
10.1001/jama.2013.284925.

Anderson, Timothy S., Walid F. Gellad, and Chester B.
Good. 2020. “Characteristics Of Biomedical Industry
Payments To Teaching Hospitals.” Health Affairs 39
(9): 1583-3. https://doi.org/10.1377
hlthaff.2020.00385.

Buerba, Rafael A., William L. Sheppard, Karen E.
Herndon, Nicholas Gajewski, Ankur D. Patel, Natalie
L. Leong, Nicholas M. Bernthal, and Nelson F.
SooHoo. 2018. “Academic Influence and Its
Relationship to Industry Payments in Orthopaedic
Surgery.” JBJS 100 (9): e59. https://doi.org/10.2106,

Centers for Medicare & Medicaid Services. 2014.
“OpenPayments.” 2014. https://
openpaymentsdata.cms.gov/.

Chen, Aaron Z., Patawut Bovonratwet, Alexander I.
Murphy, Bryan K. Ang, Tony S. Shen, and Edwin P.
Su. 2021. “Industry Payments and Their Association
With Academic Influence in Total Joint Arthroplasty.”
The Journal of Arthroplasty 36 (8): 3004-9. https://
doi.org/10.1016/j.arth.2021.03.025.

Clement, Nick D., Michelle Bardgett, Steven Galloway,
Y. Jenny Baron, Karen Smith, David J. Weir, and David
]. Deehan. 2022. “Robotic- and Orthosensor-Assisted
versus Manual (ROAM) Total Knee Replacement: A
Study Protocol for a Randomised Controlled Trial.”
Trials 23 (1): 70. https://doi.org/10.1186,
$13063-021-05936-9.

Corr, Daniel, Jared Raikin, Joseph T. O’Neil, and Steven
M. Raikin. 2020. “Outcomes of Tibiotalocalcaneal
Arthrodesis Using a Custom Three-Dimensional
Printed Titanium Truss Implant.” Foot & Ankle
Orthopaedics 5 (4): 2473011420S00177. https://
doi.org/10.1177/2473011420S00177.

Cua, Santino, Susan Moffatt-Bruce, and Susan White.
2017. “Reputation and the Best Hospital Rankings:
What Does It Really Mean?” American Journal of
Medical Quality 32 (6): 632-37. https://doi.org/
10.1177/1062860617691843.

Cvetanovich, Gregory L., Peter N. Chalmers, and
Bernard R. Bach Jr. 2015. “Industry Financial
Relationships in Orthopaedic Surgery: Analysis of the
Sunshine Act Open Payments Database and
Comparison with Other Surgical Subspecialties.” JBJS
97 (15): 1288. https://doi.org/10.2106/]BJS.N.01093.

Deer, Timothy R. 2010. “New Image-Guided Ultra-
Minimally InvasiveLumbar Decompression Method:
The Mild®Procedure.” Pain Physician 1;13 (1): 35-41.
https://doi.org/10.36076/ppj.2010/13/35.

Journal of Orthopaedic Experience & Innovation

Eltorai, Adam E. M., Wesley M. Durand, Jack M. Haglin,
Lee E. Rubin, Arnold-Peter C. Weiss, and Alan H.
Daniels. 2018. “Trends in Medicare Reimbursement
for Orthopedic Procedures: 2000 to 2016.”
Orthopedics (Online) 41 (2): 95-102. https://doi.org/
10.3928/01477447-20180226-04.

Frane, Nicholas, Matthew J. Partan, Peter B. White,
Cesar Iturriaga, John M. Tarazi, Trinava Roy, and
Adam D. Bitterman. 2021. “Orthopaedic Trauma
Surgeons’ Financial Relationships With Industry: An
Analysis of the Sunshine Act Reporting of Physician
Open Payments From 2014 to 2019.” JAAOS Global
Research & Reviews 5 (11): e21.00251. https://doi.org/
10.5435/JAAOSGlobal-D-21-00251.

Iyer, Sravisht, Peter Derman, and Harvinder S. Sandhu.
2016. “Orthopaedics and the Physician Payments
Sunshine Act: An Examination of Payments to U.S.
Orthopaedic Surgeons in the Open Payments
Database.” JBJS 98 (5): e18. https://doi.org/10.2106,
[B]S.0.00343.

Krauss, Eugene S., MaryAnne Cronin, Nancy Dengler,
Debra Schulman, Marie Marzano, and Ayal Segal.
2022. “Resumption of Elective Orthopaedic Surgery
in the US Epicenter of COVID-19: Overcoming the
Continuous Challenges.” Frontiers in Surgery 9
(April): 842591. https://doi.org/10.3389,
fsurg.2022.842591.

Lalani, Karima, James Langabeer, Tiffany Champagne-
Langabeer, Rafeek Yusuf, and Jeffrey Helton. 2018.
“Strategies of High-Performing Teaching Hospitals.”
Hospital Topics, May.

McDermott, Kimberly, and Lan Liang. n.d. “Overview of
Major Ambulatory Surgeries Performed in Hospital-
Owned Facilities, 2019.” Healthcare Cost and
Utilization Project (HCUP) Statistical Briefs, Statistical
Brief 287.

Murrin, Suzanne and Deputy Inspector General. 2018.
“Open Payments Data: Review of Accuracy, Precision,
and Consistency in Reporting (OEI-03-15-00220; 08/
18).” Department of Health and Human Services
Office of the Inspector General.

Partan, Matthew J., Peter B. White, Nicholas Frane,
Cesar R. Iturriaga, and Adam Bitterman. 2021. “The
Influence of the Sunshine Act on Industry Payments
to United States Orthopaedic Sports Medicine
Surgeons.” Arthroscopy: The Journal of Arthroscopic &
Related Surgery: Official Publication of the Arthroscopy
Association of North America and the International
Arthroscopy Association 37 (6): 1929-36. https://
doi.org/10.1016/j.arthro.2021.02.034.

Pathak, Neil, Anoop R. Galivanche, Adam M.
Lukasiewicz, Elbert J. Mets, Michael R. Mercier,
Patawut Bovonratwet, Raymond J. Walls, and
Jonathan N. Grauer. 2021. “Orthopaedic Foot and
Ankle Surgeon Industry Compensation Reported by
the Open Payments Database.” Foot & Ankle
Specialist 14 (2): 126-32. https://doi.org/10.1177
1938640020903145.



https://doi.org/10.1056/NEJMp1303523
https://doi.org/10.1001/jama.2013.284925
https://doi.org/10.1001/jama.2013.284925
https://doi.org/10.1377/hlthaff.2020.00385
https://doi.org/10.1377/hlthaff.2020.00385
https://doi.org/10.2106/JBJS.17.00838
https://doi.org/10.2106/JBJS.17.00838
https://openpaymentsdata.cms.gov/
https://openpaymentsdata.cms.gov/
https://doi.org/10.1016/j.arth.2021.03.025
https://doi.org/10.1016/j.arth.2021.03.025
https://doi.org/10.1186/s13063-021-05936-9
https://doi.org/10.1186/s13063-021-05936-9
https://doi.org/10.1177/2473011420S00177
https://doi.org/10.1177/2473011420S00177
https://doi.org/10.1177/1062860617691843
https://doi.org/10.1177/1062860617691843
https://doi.org/10.2106/JBJS.N.01093
https://doi.org/10.36076/ppj.2010/13/35
https://doi.org/10.3928/01477447-20180226-04
https://doi.org/10.3928/01477447-20180226-04
https://doi.org/10.5435/JAAOSGlobal-D-21-00251
https://doi.org/10.5435/JAAOSGlobal-D-21-00251
https://doi.org/10.2106/JBJS.O.00343
https://doi.org/10.2106/JBJS.O.00343
https://doi.org/10.3389/fsurg.2022.842591
https://doi.org/10.3389/fsurg.2022.842591
https://doi.org/10.1016/j.arthro.2021.02.034
https://doi.org/10.1016/j.arthro.2021.02.034
https://doi.org/10.1177/1938640020903145
https://doi.org/10.1177/1938640020903145

Industry Payments to Teaching Hospitals for Orthopaedic Medical Devices: An Analysis from 2016 to 2021

Pathak, Neil, Michael R. Mercier, Anoop R. Galivanche,
Elbert ]. Mets, Patawut Bovonratwet, Paul S. Bagi,
Arya G. Varthi, and Jonathan N. Grauer. 2020.
“Industry Payments to Orthopedic Spine Surgeons
Reported by the Open Payments Database :
2014-2017.” Clinical Spine Surgery 33 (10): E572-78.
https://doi.org/10.1097/BSD.0000000000000993.

Pathak, Neil, Elbert J. Mets, Michael R. Mercier, Anoop
R. Galivanche, Patawut Bovonratwet, Brian G. Smith,
and Jonathan N. Grauer. 2019. “Industry Payments to
Pediatric Orthopaedic Surgeons Reported by the
Open Payments Database: 2014 to 2017.” Journal of
Pediatric Orthopaedics 39 (10): 534—-40. https://
doi.org/10.1097/BP0O.0000000000001375.

Piuzzi, Nicolas S., Mitchell Ng, Simon Song, Stephen
Bigach, Anton Khlopas, Sebastian Salas-Vega, and
Michael A. Mont. 2019. “Consolidation and
Maturation of the Orthopaedic Medical Device
Market between 1999 and 2015.” European Journal of
Orthopaedic Surgery & Traumatology 29 (4): 759-66.
https://doi.org/10.1007/500590-019-02372-7.

Pope, Elle, and Neil Sehgal. 2023. “Characterizing
Industry Payments to US Teaching Hospitals and
Affiliated Physicians: A Cross-Sectional Analysis of
the Open Payments Datasets from 2016 to 2022.”
Health Affairs Scholar, July, gxad031. https://doi.org/
10.1093/haschl/gxad031.

Rajaee, Sean S., Hyun W. Bae, Linda E. A. Kanim, and
Rick B. Delamarter. 2012. “Spinal Fusion in the
United States: Analysis of Trends from 1998 to 2008.”
Spine 37 (1): 67-76. https://doi.org/10.1097
BRS.0b013e31820cccfb.

Sehgal, Ashwini R. 2010. “The Role of Reputation in
U.S. News & World Report’s Rankings of the Top 50
American Hospitals.” Annals of Internal Medicine 152
(8): 521. https://doi.org/10.7326,
0003-4819-152-8-201004200-00009.

Sheikh, Shehryar Rahim, Nicolas R. Thompson, Edward
Benzel, Michael Steinmetz, Thomas Mroz, Dennis
Tomic, Andre Machado, and Lara Jehi. 2020. “Can We
Justify It? Trends in the Utilization of Spinal Fusions
and Associated Reimbursement.” Neurosurgery 86 (2):
E193-202. https://doi.org/10.1093/neuros/nyz400.

Tanenbaum, Joseph E., Derrick M. Knapik, James E.
Voos, Robert J. Gillespie, and Robert J. Wetzel. 2022.
“Trends in Orthopedic Device Innovation: An
Analysis of 510(k) Clearances and Premarket
Approvals From 2000 to 2019.” Orthopedics (Online),
November, 1-7. https://doi.org/10.3928
01477447-20221129-06.

Tringale, Kathryn R., Deborah Marshall, Tim K. Mackey,
Michael Connor, James D. Murphy, and Jona A.
Hattangadi-Gluth. 2017. “Types and Distribution of
Payments From Industry to Physicians in 2015.”
JAMA 317 (17): 1774-84. https://doi.org/10.1001
jama.2017.3091.

U.S. Census Bureau. 2015. “Census Regions and
Divisions of the United States.”

“U.S. News Best Hospitals.” 2023. https://
health.usnews.com/best-hospitals.

White, Peter B., Cesar Iturriaga, Nicholas Frane,
Matthew J. Partan, Uche Ononuju, Michael A. Mont,
and Adam Bitterman. 2021. “Industry Payments to
Adult Reconstruction-Trained Orthopedic Surgeons:
An Analysis of the Open Payments Database From
2014 to 2019.” The Journal of Arthroplasty 36 (11):
3788-95. https://doi.org/10.1016/j.arth.2021.07.004.

White, Peter B., Matthew J. Partan, Randy M. Cohn,
Casey Jo Humbyrd, Gus Katsigiorgis, and Adam
Bitterman. 2020. “The Ethics of Treating Acute
Achilles Tendon Ruptures during the COVID-19
Pandemic: A Case Report.” HSS Journal® 16
(1_suppl): 52-55. https://doi.org/10.1007
$11420-020-09767-3.

Journal of Orthopaedic Experience & Innovation 10


https://doi.org/10.1097/BSD.0000000000000993
https://doi.org/10.1097/BPO.0000000000001375
https://doi.org/10.1097/BPO.0000000000001375
https://doi.org/10.1007/s00590-019-02372-z
https://doi.org/10.1093/haschl/qxad031
https://doi.org/10.1093/haschl/qxad031
https://doi.org/10.1097/BRS.0b013e31820cccfb
https://doi.org/10.1097/BRS.0b013e31820cccfb
https://doi.org/10.7326/0003-4819-152-8-201004200-00009
https://doi.org/10.7326/0003-4819-152-8-201004200-00009
https://doi.org/10.1093/neuros/nyz400
https://doi.org/10.3928/01477447-20221129-06
https://doi.org/10.3928/01477447-20221129-06
https://doi.org/10.1001/jama.2017.3091
https://doi.org/10.1001/jama.2017.3091
https://health.usnews.com/best-hospitals
https://health.usnews.com/best-hospitals
https://doi.org/10.1016/j.arth.2021.07.004
https://doi.org/10.1007/s11420-020-09767-3
https://doi.org/10.1007/s11420-020-09767-3

	Industry Payments to Teaching Hospitals for Orthopaedic Medical Devices: An Analysis from 2016 to 2021
	Introduction
	Methods
	Results
	Annual Payments
	Teaching Hospitals
	Industry Companies and Orthopaedic Devices

	Discussion
	Conclusion
	References


