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Abstract

Background Industry payments made to physicians by
drug and device manufacturers or group purchasing orga-
nizations are now reported to the Centers for Medicare and
Medicaid Services (CMS) as a part of the Physician
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Payments Sunshine Act. Initial reports from the program
show that orthopaedic surgeons lead all physician spe-
cialties in total and average industry payments. However,
before further discussion of these payments and their
implications can take place, it remains to be seen whether
these figures are a true reflection of the field of orthopaedic
surgery in general, rather than the result of a few outlier
physicians in the field. In addition, the nature and sources
of these funds should be determined to better inform the
national dialogue surrounding these payments.
Questions/Purposes We asked: (1) How do industry
payments to orthopaedic surgeons compare with payments
to physicians and surgeons in other fields, in terms of
median payments and the Gini index of disparity? (2) How
much do payments to the highest-receiving orthopaedic
surgeons contribute to total payments? (3) What kind of
industry payments are orthopaedic surgeons receiving? (4)
How much do the highest-paying manufacturers contribute
to total payments to orthopaedic surgeons?

Materials and Methods We reviewed the most recent
version of the CMS Sunshine Act Open Payments database
released on December 19, 2014, containing data on pay-
ments made between August 1, 2013 and December 31,
2013. Data on total payments to individual physicians,
physician specialty, the types of payments made, and the
manufacturers making payments were reviewed. The Gini
index of statistical dispersion was calculated for payments
made to orthopaedic surgeons and compared with pay-
ments made to physicians and surgeons in all other medical
specialties. A Gini index of O indicates complete equality
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of payments to everyone in the population, whereas an
index of 1 indicates complete inequality, or all income
going to one individual.

Results A total of 15,376 orthopaedic surgeons receiving
payments during the 5-month period were identified,
accounting for USD 109,846,482. The median payment to
orthopaedic surgeons receiving payments was USD 121
(interquartile range, USD 34-619). The top 10% of
orthopaedic surgeons receiving payments (1538 surgeons)
received at least USD 4160 and accounted for 95% of total
payments. Royalties and patent licenses accounted for 69%
of all industry payments to orthopaedic surgeons.
Conclusions Even as a relatively small specialty, ortho-
paedic surgeons received substantial payments from
industry (more than USD 110 million) during the 5-month
study period. Whether there is a true return of value from
these payments remains to be seen; however, future ethical
and policy discussions regarding industry payments to
orthopaedic surgeons should take into account the large
disparities in payments that are present and also the nature
of the payments being made. It is possible that patients and
policymakers may view industry payments to orthopaedic
surgeons more positively in light of these new findings.
Level of Evidence Level III, Economic and Decision
Analysis.

Introduction

The field of orthopaedic surgery has long had strong ties
with the medical device manufacturing industry, as
implants and surgical tools play an integral role in
musculoskeletal surgery. The close surgeon-industry rela-
tionships foster continual development of novel ideas and
techniques by manufacturers [16, 19, 25], which ultimately
require the input of the end user, the orthopaedic surgeon.
As a result, industry payments to orthopaedic surgeons,
mostly from medical drug or device manufacturers and
group-purchasing organizations (GPOs) for consulting
services, reimbursement for travel, or ownership royalties,
are not irregular [23, 33]. A nationwide survey of physi-
cians of all specialties reported 94% of physicians received
some form of payment from drug or device manufacturers
during the previous year [9].

However, as with any financial relationships with indus-
try, there are risks for conflicts of interest and bias [2, 5, 6, 20,
22, 25, 30, 38, 43]. As a result, increased transparency in
these relationships has been stressed. Previous studies of
self-disclosure of financial relationships have shown sub-
stantial reporting inaccuracies among orthopaedic surgeons
[7], and other physician specialties [36, 39]. To address this,
the newly passed Physician Patient Sunshine Act, part of the
larger Patient Protection and Affordable Care Act, mandates
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that all industry payments made to physicians from drug or
device manufacturers or GPOs be reported to the Centers for
Medicare and Medicaid Services (CMS) [1, 31]. The initial
release of data was made on September 30, 2014, containing
data on payments made between August 1, 2013 and
December 31, 2013, with a second release on December 19,
2014 providing additional initially disputed payment data
from the same period.

This early release of Sunshine Act data, while subject to
criticisms regarding completeness and accuracy [34, 42,
46], suggests that orthopaedic surgeons lead all medical
specialties in industry payments from drug and device
manufacturers. As previously reported [15, 26, 44],
orthopaedic surgery leads all fields in per capita industry
payments at more than USD 5000 per surgeon, and in total
industry payments, with more than USD 109 million paid
to more than 15,000 surgeons during the 5-month reporting
period. The next closest field, internal medicine, received
approximately USD 34 million paid to more than 55,000
physicians.

Although musculoskeletal surgery lends itself to close
ties with industry representatives, the differences in
industry payments between orthopaedics and other fields
are striking. However, further exploration of these data is
warranted before discussion of these payments and their
implications can take place. It remains to be seen whether
the large sums paid to orthopaedic surgeons are a true
reflection of the majority of surgeons in the field rather than
the result of a few outliers. In addition, the nature and
sources of these funds are largely not described. Patients
and policymakers will likely form opinions based on pre-
vious summaries of Sunshine Act data. Therefore, while
the national dialogue surrounding these payments increa-
ses, thoroughly characterizing these data is critical.

We asked: (1) How do industry payments to orthopaedic
surgeons compare with payments to surgeons and physi-
cians in other fields, in terms of median payments and the
Gini index of disparity? (2) How much do payments to the
highest-receiving orthopaedic surgeons contribute to total
payments? (3) What kind of industry payments are ortho-
paedic surgeons receiving? (4) How much do the highest-
paying manufacturers contribute to total payments to
orthopaedic surgeons?

Methods

Study Design and Setting

We conducted a retrospective study of prospectively col-
lected industry payment data. The publically available

Sunshine Act Open Payment database was accessed on
December 20, 2014 via the CMS website [12].
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Participants and Study Subjects

The publically available Sunshine Act Open Payment data-
base contains records of all payments made to physicians or
teaching hospitals by applicable medical manufacturers or
GPOs operating in the United States [14]. All payments
made to orthopaedic surgeons released during the first two
releases of data on September 30, 2014 and December 19,
2014, were reviewed. These releases contain payments made
between August 1, 2013 and December 31, 2013. A total of
15,376 orthopaedic surgeons were identified in the database
as having received industry payments from a total of 388
manufacturers and GPOs during the 5-month period.

Description of Experiment, Treatment, or Surgery

Only the CMS Sunshine Act general payments database was
accessed, which includes all “payments or other transfers of
value not made in connection with a research agreement or
research protocol” [13]. Additional databases for research
payments and physicians’ ownership interests are available but
were not reviewed in this study owing to concerns of data
quality [27] and less perceived risk for conflicts of interest,
specifically with indirect research payments. Applicable
manufacturers and GPOs report payment data directly to CMS.
After submission, there is a45-day dispute period during which
physicians may report inaccuracies in data. Only payments that
have completed the 45-day dispute period are included in the
database with physician identifiers. Payments with ongoing or
unresolved disputes are reported as deidentified in the Sun-
shine Act database and are not included in this analysis.

Variables, Outcome Measures, Data Sources, and Bias

Physicians in the database were grouped by medical spe-
cialty and the total payments to individual physicians and to
each medical specialty were tabulated. Medical specialties
and subspecialties were reported by CMS as Healthcare
Provider Taxonomy Codes, as originally reported by the
applicable manufacturers or GPOs. Specialties then were
converted to 35 medical specialties based on those reported
in the Association of American Medical Colleges 2012
Physician Specialty Data Book [11]. The total number of
practicing physicians in each medical specialty and in each
US Census region also was obtained from this source.

Statistical Analysis and Study Size

All statistical analyses were performed using Stata® ver-
sion 13.0 (StataCorp LP, College Station, TX, USA).

Several separate analyses were performed for this study.
First the median and interquartile range of payments to
orthopaedic surgeons were computed. The Gini index, the
most commonly used measure of statistical dispersion [10],
was computed for payments made to all 35 medical spe-
cialties. A Gini index of 0 indicates complete equality of
payments to everyone in the population, whereas an index
of 1 indicates complete inequality, or all income going to
one individual. Another often-used example is that if 80%
of wealth is concentrated in only 20% of the population,
this correlates with a Gini index or 0.6.

Next the total payments made to orthopaedic surgeons in
the 10" percentile and the 1° percentile of total payments
were computed. Additionally the minimum total payments
to surgeons in the 10" percentile and 1*' percentile were
reported. Total payments to orthopaedic surgeons made by
the top 10, top five, and top single manufacturer or GPO
then were computed.

Next, the types of payments made to orthopaedic sur-
geons were assessed based on data given in the CMS
database. Reasons given for industry payments include:
charitable contributions, consulting fees, education, enter-
tainment, faculty/speaker fees for continuing medical
education events, fees for other nonconsulting services,
food and beverage, gifts, grants, honoraria, ownership/in-
vestment interests, royalty or license fees, and travel and
lodging costs.

Finally, as a secondary analysis, regional comparison of
industry payments to orthopaedic surgeons was conducted.
The percentage of surgeons receiving payments, total
payments to the region, and per capita payments were
computed for surgeons in each of the four US Census
regions (Midwest, Northeast, South, and West).

Results

A total of 15,376 orthopaedic surgeons receiving payments
from applicable manufacturers and GPOs, accounting for
USD 109,846,482 in payments made during a 5-month
period in 2013, were included in the December 19, 2014
release of Sunshine Act data. The median total industry
payment to orthopaedic surgeons was USD 121 (in-
terquartile range, USD 34-619) (Fig. 1). The median
industry payment in the other surgical subspecialties
ranged from USD 71 (otolaryngology) to USD 181 (tho-
racic surgery) (Fig. 2). The Gini index of disparity for
industry payments to orthopaedic surgeons was 0.956. For
comparison, a Gini index of 1.0 indicates complete
inequality, or one individual possessing 100% of the wealth
while all others have none. Notably, orthopaedic surgery
had the highest Gini index of all physician specialties with
more than 500 physicians receiving payments (Fig. 3).
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Although preventative medicine, with a Gini index of
0.959, had a higher disparity in payments than orthopaedic
surgery, only 421 physicians were reported to have
received payments in preventive medicine. However,
sampling bias or temporal bias may influence these raw
cross-sectional observations, and no statistically significant

1000 1500 2000 2500

Number of Orthopaedic Surgeons
500

0

34 121 619
(25th Percentile)  (Median) Total Third-party Payments to Orthopaedic Surgeons (USD) (75th Percentile)

Fig. 1 The median payment was USD 121 (interquartile range, USD
34-619), based on the initial release of Sunshine Act data for August
2013 to December 2013. Only payments less than USD 700 are
included in the histogram.

conclusions could be drawn. Overall, orthopaedic surgery
has a similar-to-higher Gini index compared with other
surgical subspecialties, which ranged from 0.850 (vascular
surgery) to 0.942 (neurosurgery).

The top 10% of orthopaedic surgeons receiving pay-
ments (n = 1538 surgeons) each received at least USD 4160
and accounted for USD 104.7 million, or 95% of total
payments to the field (Fig. 4). The top 1% (n = 154 sur-
geons) each received at least USD 120,506 and accounted
for 66% of total payments. The surgeon receiving the
highest total payments from manufacturers or GPOs
accounted for 7% of all payments to orthopaedic surgeons
(USD 7.4 million).

Royalties and license fees for patents and intellectual
property accounted for USD 74.7 million or 69% of all
industry payments to orthopaedic surgeons (Table 1). Con-
sulting fees accounted for the next greatest share at USD 13.9
million (13%), followed by fees for nonconsulting services at
USD 5.8 million (5%). The most commonly occurring pay-
ments were for food and beverage, accounting for 53,431
individual payments (68%) and for travel and lodging
accounting for 13,981 individual payments (18%).

The top 10 manufacturers accounted for 80% of pay-
ments to orthopaedic surgeons (USD 87 million) (Table 2).
The top five manufacturers accounted for 63% of payments
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Fig. 2 The median industry payment to orthopaedic surgeons (USD 121) was comparable to payments to other surgical subspecialties (ranging

from USD 71-181). Interquartile ranges are indicated with error bars.
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Fig. 3 Orthopaedics is second among all medical specialties in terms
of Gini index of disparity for industry payments to physicians, based
on the September 30, 2014 and December 19, 2014 Sunshine Act data
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Fig. 4 The top 10% of orthopaedic surgeons accounted for 95% of
total payments while the top 1% accounted for 66% of total payments
to orthopaedic surgeons.

(USD 69 million) (Fig. 5). The highest-paying manufac-
turer accounted for 9%, or USD 33 million in payments to
orthopaedic surgeons.
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releases. Specialties indicated in stripes had fewer than 500 physi-
cians receiving industry payments.

Discussion

The initial release of data from the Physician Payment
Sunshine Act showed that orthopaedic surgery led all
medical specialties in total and per capita industry pay-
ments from drug and device manufacturers. Although
orthopaedic surgeons maintain strong ties with device
manufacturers owing to the need for physician input in the
development of new and innovative surgical devices, pre-
vious analyses of the Sunshine act data revealed a large
difference between the field and others. While previous
research has shown that industry payments may affect
provider practices [3, 4, 10, 18, 21, 30, 40] and patient
perceptions of their physicians [32, 48], our study showed
that substantial disparities in payments do exist among
orthopaedic surgeons and that the median orthopaedic
surgeon does not receive a large sum. The majority of total
payments to orthopaedic surgeons are for royalties and
licenses for intellectual property, which actually foster
device innovations and are viewed more positively by
patients and physicians [8]. While the increased trans-
parency afforded by the Sunshine Act is enlightening, a
cursory look at the raw data overstates the payments made
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Table 1. Industry payments made to orthopaedic surgeons*

Type of industry payment Number of Median payment (interquartile Total payments, %

to orthopaedic surgeons individual payments range), USD USD

Royalty or license 1922 5702 (1481-21,591) 74,700,000 69%
Consulting fees 3823 2000 (750-4800) 13,900,000 13%
Other nonconsulting services 1450 2000 (775-5200) 5,769,592 5%
Travel and lodging 13,981 171 (65-393) 5,307,289 5%
Food and beverage 53,431 23 (13-62) 2,401,952 2%
Faculty/speaker for CME 305 3600 (1500-9500) 1,812,143 2%
Ownership/investment interest 23 20,000 (2100-87,400) 1,601,756 1%
Education 3569 9 (2-196) 1,333,316 1%
Grant 130 2174 (1042-8803) 1,048,295 1%
Honoraria 98 1000 (1000-2250) 186,561 <1%
Gift 306 32 (20-60) 20,882 <1%
Charitable contribution 6 500 (475-1000) 12,891 < 1%
Entertainment 35 68 (28-125) 4660 < 1%

* In descending order of total amount; CME = Continuing Medical Education.

Table 2. Top 10 manufacturers or GPOs making payments to orthopaedic surgeons

Manufacturer or GPO

Total payments (USD)

Number of individual

Median individual

payments payment (USD)
DePuy Synthes Sales Inc 33,000,000 10,744 38
Arthrex Inc 14,300,000 2497 375
Smith & Nephew Inc 9,801,744 5942 79
Biomet Inc 6,965,842 4607 81
Stryker Corporation 6,216,288 8658 49
Zimmer Holding Inc 5,538,171 4165 82
MAKO Surgical Corporation 4,367,827 1030 96
Wright Medical Technology Inc 3,523,279 1868 110
NuVasive Inc 3,021,099 2539 31
Medtronic Sofamor Danek Inc 2,167,673 1807 25

GPO = group purchasing organization.

to the average orthopaedic surgeon and also overlooks the
types of financial relationships that may exist, some of
which may be viewed as beneficial by patients.

Our study has limitations and the findings must be
interpreted in light of them. As was seen with early release
of Medicare Part B data [49], the initial Sunshine Act
dataset has clear shortcomings [34, 42, 46]. Most notably,
USD 2.3 billion in payments currently are deidentified in
the Sunshine Act database owing to ongoing disputes of
accuracy [46], however these mostly are research payments
and were not analyzed in the current study of the CMS
Sunshine Act general payments database only. As of the
December 2014 data release, only USD 11,800,000 in
general payments remain deidentified compared with the
total USD 693,000,000 identified general payments.

@ Springer

Another limitation of the database is that only a small
fraction of payments initially were reviewed for validity
before publication. A complicated online vetting system
was cited as a common difficulty for potential users [25].
Finally, the data presented in the 2014 data releases include
only payments to physicians made during the final 5
months of 2013, failing to provide a full picture of annual
payments to physicians or to account for seasonal varia-
tions in payments. Beginning in 2015, Sunshine Act data
releases will contain full-year data and subsequent analyses
of industry payments to physicians should use this to
monitor annual trends.

Nevertheless, patients, practitioners, and policymakers
will still draw conclusions using this initial release of data,
and analysis of the trends seen is warranted. It is reasonable
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Fig. 5 The 10 highest-paying manufacturers accounted for 80% of
payments to orthopaedic surgeons, while the five highest-paying
manufacturers accounted for 63% of payments during August 2013 to
December 2013.

to assume that the currently deidentified data will not sub-
stantially alter the trends currently seen and that orthopaedic
surgeons will continue to maintain their hold on the highest
total and per capita payments of any specialty once all
currently deidentified payments are included. Since the
initial release of Sunshine Act data in September 2014, the
majority of the previously disputed general payments have
been resolved and either were excluded from the database or
identified and published in the December 2014 data release.
The addition of these new payments did not substantially
alter the position of orthopaedic surgeons as the top recip-
ients of industry payments or the Gini index of disparity for
the field (0.956 based on the September 2014 data release
versus 0.959 based on the December 2014 data release).
With only a small fraction of general payments remaining
deidentified for the 2013 period, the conclusions drawn with
our analysis are likely valid. These data also are a substantial
improvement over previous state-mandated disclosures of
industry payments. Previous industry disclosure data from
Vermont had 61% of payments withheld as “trade secrets”
and a remaining 75% of payments deidentified because of
missing recipient data [45]. In Minnesota only 25% of
required companies reported their payments to physicians
[45]. Furthermore, the differences seen between medical
specialties in the Sunshine Act data mirrors trends seen in
more complete industry payment data obtained from the
Massachusetts Department of Health and Human Services
[28]. In addition, while a full year of payment data have yet
to be released, the total of almost USD 110 million paid to
orthopaedic surgeons during this 5-month period, while
partially incomplete, is a substantial sum that might pose
risks for conflicts of interest and warrants thorough
characterization.

Although the total and per capita industry payment to
orthopaedic surgeons has been reported to be high com-
pared with other fields [15, 26, 44], the median industry
payment of USD 121 is comparable to that of other surgical
subspecialties and illustrates a different reality for the
majority of orthopaedists receiving industry payments. In
addition, orthopaedic surgeons have one of the highest Gini
indexes of disparity at 0.959 compared with other fields,
indicating substantially skewed payment data and the
inadequacy of using the mean as an accurate measure of
central tendency. Opinions regarding perceived inappro-
priate payments to orthopaedic surgeons should take into
account this more in-depth analysis. Nevertheless, while
the risk of conflicts of interest in the field of orthopaedic
surgery may be lower than previously stated, it cannot be
overlooked, as even small payments may influence provi-
der practices [27]. Although the increase in transparency of
industry payments has mostly highlighted the large sums
paid to a minority of surgeons, additional study may be
better focused on the effects of payments as low as USD
121 on surgeon practices, and whether better policies
regarding receipt of even these payments may or may not
be warranted.

When considering only the top recipients of industry
payments, a clearer picture of disparity emerges. The top
10% of surgeons receiving payments account for 95% of
the more than USD 109 million paid to the orthopaedic
surgeons. Similar disparities in industry payments have
been shown to a lesser extent in the field of otolaryngology,
with the top 10% of surgeons receiving 86% of total
industry payments to the field [44]. Nevertheless the total
sums of payments are much greater in the field of ortho-
paedic surgery (USD 109 million vs USD 2.2 million). It
remains to be seen who the top-payment recipients are
compared with the average surgeon. One analysis of
physicians receiving at least USD 100,000 from industry
revealed that they were, on average, more active in
research, however none of the reported industry funding
was received for research purposes, but rather consulting or
speaking fees [36]. These physicians also frequently
underreported industry funds in disclosures for publications
[7, 17, 36, 39]. It also was shown that top orthopaedic
implant manufacturers have shifted physician payments to
more published surgeons and those with academic affilia-
tions [23]. Physicians involved in training medical students
or developing clinical practice guidelines have been shown
to be more likely to report receiving payments from
industry [9]. This is consistent with previously described
methods of targeting highly-regarded “thought leaders” in
various fields as spokespersons for industry [35]. Whether
research production and academic standing increases the
likelihood of financial relations with industry remains to be
seen. However, the larger effect of industry payments to
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highly visible academic and research-active orthopaedic
surgeons warrants further investigation.

The majority of industry payments to orthopaedic surgeons
were found to be for royalties and patent licenses rather than
for gifts or travel expenses. Previous studies of industry pay-
ments to physicians did not show substantial royalty
payments, likely owing to either nonspecific data on payment
types or incomplete dataset populations [10, 28, 45]. One
previous study of payments by orthopaedic implant manu-
facturers noted that in 2008, 88% of the USD 124 million paid
by Zimmer Inc, was for royalty buyouts [23]. These payments
for intellectual property that physicians have had significant
contributing roles in developing are undoubtedly important
for continued innovation in our field, and are viewed favorably
by patients and physicians alike [8]. One study suggested that
physicians are a key contributor to medical device innovation,
as physician-founded startups eventually contribute to more
than double the number of FDA-approved devices produced
by four incumbent device firms, compared with nonphysician
founded startups [47]. Although there are concerns for clinical
conflicts of interest [50], restriction of physician-device
innovation may reduce innovation across the industry. After
royalties, the second largest category of payments made to
orthopaedic surgeons was for consulting fees. As opposed to
industry payments for food, travel, or gifts, which are viewed
negatively by patients [8, 32, 41], patients mostly support
physicians serving as industry consultants [29]. However,
concerns remain for conflicts of interest in this type of finan-
cial relationship, and further study of the larger influence of
industry consultants is needed [24].

The effect of a select few device manufacturers on
payments made to orthopaedics surgeons is of interest as
well. The 10 highest-paying companies account for 80% of
all payments. In light of the 2007 Department of Justice
action against the “Big Five” orthopaedic joint implant
manufacturers for financial kickbacks to surgeons, it is
notable that the field is still dominated by a few select
organizations maintaining financial relationships with
physicians. Previous analysis of the early effects of the
2007 reforms showed an increase in total payments but a
reduction in the number of orthopaedic surgeons receiving
payments from the top five joint implant manufacturers,
although conclusive results of the federal action could not
yet be made [15]. Followup analysis of financial practices
of these “Big Five” manufacturers and other top paying
firms identified here is warranted to determine the effects
of these reforms and the possible need for further policy
changes to limit inappropriate financial relationships.

Although early Sunshine Act data showed that ortho-
paedic surgeons receive a large proportion of industry
payments to physicians, our study showed that the median
payment to orthopaedic surgeons is comparable to payments
to other specialties and is much less than suggested by the
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total industry payments to the field. Furthermore, the
majority of payments to orthopaedic surgeons are for roy-
alties and patent licenses, rather than gifts, food, or travel,
which are more commonly viewed as sources of potential
conflicts of interest. This shows that the true practices of the
majority of orthopaedic surgeons may be difficult to interpret
from a “bird’s eye view” of Sunshine Act data. Previous
summary reports of the data, which may influence opinions
of patients and policymakers, are largely skewed by the
practices of select outliers in the field. Although complete
transparency of financial relationships of physicians pro-
vided by the Sunshine Act is enlightening, these limitations
make it difficult for identification of potential conflicts of
interest in the field of orthopaedic surgery in general. How-
ever, there may be specific settings where this now-public
resource may be highly beneficial. One potential positive use
of these data is verification of individual physician disclo-
sures to national meetings and publications [17]. Numerous
studies have shown the inaccuracies of disclosures made in
these academic, high-visibility settings [7, 17, 36, 39].
Another, perhaps more important, setting for disclosure is at
the bedside. Prior focus group analysis revealed that when-
ever conflicts of interest may directly pertain to patient care,
patients desire that they be discussed by the physician during
treatment planning [37]. Ultimately, the true effects of dis-
closure of industry payment data are not yet known. Even
with the median orthopaedic surgeon receiving only USD
121, further study of any effects of these payments on
financial and clinical practices of physicians is needed.

References

1. Agrawal S, Brennan N, Budetti P. The Sunshine Act: effects on
physicians. N Engl J Med. 2013;368:2054-2057.

2. Amiri AR, Kanesalingam K, Cro S, Casey AT. Does source of
funding and conflict of interest influence the outcome and quality
of spinal research? Spine J. 2014;14:308-314.

3. Anderson TS, Huskamp HA, Epstein AJ, Barry CL, Men A,
Berndt ER, Horvitz-Lennon M, Normand SL, Donohue JM.
Antipsychotic prescribing: do conflict of interest policies make a
difference? Med Care. 2015;53:338-345.

4. Austad KE, Avorn J, Franklin JM, Kowal MK, Campbell EG,
Kesselheim AS. Changing interactions between physician trai-
nees and the pharmaceutical industry: a national survey. J Gen
Intern Med. 2013;28:1064—-1071.

5. Bailey CS, Fehlings MG, Rampersaud YR, Hall H, Wai EK,
Fisher CG. Industry and evidence-based medicine: believable or
conflicted? A systematic review of the surgical literature. Can J
Surg. 2011;54:321-326.

6. Bekelman JE, Li Y, Gross CP. Scope and impact of financial
conflicts of interest in biomedical research: a systematic review.
JAMA. 2003;289:454-465.

7. Buerba RA, Fu MC, Grauer JN. Discrepancies in spine surgeon
conflict of interest disclosures between a national meeting and
physician payment listings on device manufacturer web sites.
Spine J. 2013;13:1780-1788.



Volume 473, Number 10, October 2015

Disparities in Industry Payments to Physicians 3305

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Camp MW, Mattingly DA, Gross AE, Nousiainen MT, Alman
BA, McKneally MF. Patients’ views on surgeons’ financial
conflicts of interest. J Bone Joint Surg Am. 2013;95:¢9 1-8.

. Campbell EG, Gruen RL, Mountford J, Miller LG, Cleary PD,

Blumenthal D. A national survey of physician-industry relation-
ships. N Engl J Med. 2007;356:1742-1750.

Campbell EG, Rao SR, DesRoches CM, lezzoni LI, Vogeli C,
Bolcic-Jankovic D, Miralles PD. Physician professionalism and
changes in physician-industry relationships from 2004 to 2009.
Arch Intern Med. 2010;170:1820-1826.

Center for Workforce Studies. 2012 Physician Specialty Data
Book. Washington, DC: Association of American Medical Col-
leges; 2012. Available at: https://members.aamc.org/eweb/
upload/2012%20Physician%20Specialty %20Data%20Book.pdf.
Accessed June 9, 2015.

Centers for Medicare & Medicaid Services. CMS.gov. Open
Payments. 2014. Available at: http://www.cms.gov/openpayments/.
Accessed December 20, 2014.

Centers for Medicare & Medicaid Services. CMS.gov. Open
Payments Data Overview. 2014. Available at: http://www.cms.
gov/OpenPayments/Explore-the-Data/Data-Overview.html. Accessed
December 20, 2014.

Centers for Medicare and Medicaid Services. Open Payments
Public Use Files: Methodology Overview & Data Dictionary.
Available at: https://www.cms.gov/OpenPayments/Downloads/
OpenPaymentsDataDictionary.pdf. Accessed June 9, 2015.
Chang JS. The Physician Payments Sunshine Act: data evaluation
regarding payments to ophthalmologists. Ophthalmology. 2015;
122:656-661.

Chatterji AK, Fabrizio KR, Mitchell W, Schulman KA. Physi-
cian-industry cooperation in the medical device industry. Health
Aff (Millwood). 2008;27:1532—-1543.

Chimonas S, Frosch Z, Rothman DJ. From disclosure to trans-
parency: the use of company payment data. Arch Intern Med.
2011;171:81-86.

Chren MM, Landefeld CS. Physicians’ behavior and their inter-
actions with drug companies: a controlled study of physicians
who requested additions to a hospital drug formulary. JAMA.
1994;271:684-689.

Crowninshield RD, Callaghan JJ. The orthopaedic profession and
the industry partnership. Clin Orthop Relat Res. 2007;457:73-717.
Downing NS, Cheng T, Krumholz HM, Shah ND, Ross JS.
Descriptions and interpretations of the ACCORD-Lipid trial in
the news and biomedical literature: a cross-sectional analysis.
JAMA Intern Med. 2014;174:1176-1182.

Epstein AJ, Busch SH, Busch AB, Asch DA, Barry CL. Does
exposure to conflict of interest policies in psychiatry residency
affect antidepressant prescribing? Med Care. 2013;51:199-203.
Gelberman RH, Samson D, Mirza SK, Callaghan JJ, Pellegrini
VD Jr. Orthopaedic surgeons and the medical device industry: the
threat to scientific integrity and the public trust. J Bone Joint Surg
Am. 2010;92:765-7717.

Hockenberry JM, Weigel P, Auerbach A, Cram P. Financial
payments by orthopedic device makers to orthopedic surgeons.
Arch Intern Med. 2011;171:1759-1765.

Immelt SJ, Gaudiani VA, Sade RM. Should the financial link
between industry and physician consultants be severed? Ann
Thorac Surg. 2011;92:781-787.

Jacobs JJ, Galante JO, Mirza SK, Zdeblick T. Relationships with
industry: critical for new technology or an unnecessary evil? J
Bone Joint Surg Am. 2006;88:1650-1663.

Jarvies D, Coombes R, Stahl-Timmins W. Open Payments goes live
with pharma to doctor fee data: first analysis. BMJ. 2014;349:g6003.
Katz D, Caplan AL, Merz JF. All gifts large and small: toward an
understanding of the ethics of pharmaceutical industry gift-giv-
ing. Am J Bioeth. 2003;3:39—46.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

Kesselheim AS, Robertson CT, Siri K, Batra P, Franklin JM.
Distributions of industry payments to Massachusetts physicians.
N Engl J Med. 2013;368:2049-2052.

Khan MH, Lee JY, Rihn JA, Cassinelli EH, Lim MR, Kang JD,
Donaldson WF 3rd. The surgeon as a consultant for medical
device manufacturers: what do our patients think? Spine (Phila
Pa 1976). 2007;32:2616-2618; discussion 2619.

King M, Essick C, Bearman P, Ross JS. Medical school gift
restriction policies and physician prescribing of newly marketed
psychotropic medications: difference-in-differences analysis.
BMJ. 2013;346:264.

Kirschner NM, Sulmasy LS, Kesselheim AS. Health policy
basics: the Physician Payment Sunshine Act and the Open Pay-
ments program. Ann Intern Med. 2014;161:519-521.

Licurse A, Barber E, Joffe S, Gross C. The impact of disclosing
financial ties in research and clinical care: a systematic review.
Arch Intern Med. 2010;170:675-682.

Matsen FA 3rd, Jette JL, Neradilek MB. Demographics of dis-
closure of conflicts of interest at the 2011 annual meeting of the
American Academy of Orthopaedic Surgeons. J Bone Joint Surg
Am. 2013;95:€29.

Morain SR, Flexner C, Kass NE, Sugarman J. Forecast for the
Physician Payment Sunshine Act: partly to mostly cloudy? Ann
Intern Med. 2014;161:915-916.

Moynihan R. Payments to doctors in Australia are to be scruti-
nised after marketing tactics are exposed. BMJ. 2011;343:d6714.
Norris SL, Holmer HK, Ogden LA, Burda BU, Fu R. Character-
istics of physicians receiving large payments from pharmaceutical
companies and the accuracy of their disclosures in publications: an
observational study. BMC Med Ethics. 2012;13:24.

Oakes JM, Whitham HK, Spaulding AB, Zentner LA, Beccard
SR. How should doctors disclose conflicts of interest to patients?
A focus group investigation. Minn Med. 2015;98:38—41.

Okike K, Kocher MS, Mehlman CT, Bhandari M. Conflict of
interest in orthopaedic research: an association between findings
and funding in scientific presentations. J Bone Joint Surg Am.
2007;89:608-613.

Okike K, Kocher MS, Wei EX, Mehlman CT, Bhandari M.
Accuracy of conflict-of-interest disclosures reported by physi-
cians. N Engl J Med. 2009;361:1466—-1474.

Orlowski JP, Wateska L. The effects of pharmaceutical firm
enticements on physician prescribing patterns: there’s no such
thing as a free lunch. Chest. 1992;102:270-273.

Perry JE, Cox D, Cox AD. Trust and transparency: patient per-
ceptions of physicians’ financial relationships with pharmaceu-
tical companies. J Law Med Ethics. 2014;42:475-491.
Porucznik MA, Peterson RN. Cloudy start for Sunshine Act data
review and dispute resolution: incorrect data and difficulty in
access plague Open Payments program. October 2014. AAOS
Now. Available at: http://www.aaos.org/news/aaosnow/oct14/
cover2.asp. Accessed May 13, 2015.

Rajaratnam A. Current trends in the relationship between ortho-
paedic surgeons and industry. J Bone Joint Surg Br. 2009;91:
1265-1266.

Rathi VK, Samuel AM, Mehra S. Industry ties in otolaryngology:
initial insights from the Physician Payment Sunshine Act. Oto-
laryngol Head Neck Surg. 2015 Mar 16. [Epub ahead of print]
Ross JS, Lackner JE, Lurie P, Gross CP, Wolfe S, Krumholz HM.
Pharmaceutical company payments to physicians: early experi-
ences with disclosure laws in Vermont and Minnesota. JAMA.
2007;297:1216-1223.

Santhakumar S, Adashi EY. The Physician Payment Sunshine
Act: testing the value of transparency. JAMA. 2015;313:23-24.
Smith SW, Sfekas A. How much do physician-entrepreneurs
contribute to new medical devices? Med Care. 2013;51:461—
467.

@ Springer


https://members.aamc.org/eweb/upload/2012%20Physician%20Specialty%20Data%20Book.pdf
https://members.aamc.org/eweb/upload/2012%20Physician%20Specialty%20Data%20Book.pdf
http://www.cms.gov/openpayments/
http://www.cms.gov/OpenPayments/Explore-the-Data/Data-Overview.html
http://www.cms.gov/OpenPayments/Explore-the-Data/Data-Overview.html
https://www.cms.gov/OpenPayments/Downloads/OpenPaymentsDataDictionary.pdf
https://www.cms.gov/OpenPayments/Downloads/OpenPaymentsDataDictionary.pdf
http://www.aaos.org/news/aaosnow/oct14/cover2.asp
http://www.aaos.org/news/aaosnow/oct14/cover2.asp

3306  Samuel et al. Clinical Orthopaedics and Related Research®™

48. Solomon AJ, Klein EP, Corboy JR, Bernat JL. Patient perspec- 49. Steinbrook R. Public disclosure of Medicare payments to indi-

tives on physician conflict of interest in industry-sponsored vidual physicians. JAMA. 2014;311:1285-1286.
clinical trials for multiple sclerosis therapeutics. Mult Scler. 2015 50. Zientek DM. Physician entrepreneurs, self-referral, and conflicts
Feb 25. [Epub ahead of print] of interest: an overview. HEC Forum. 2003;15:111-133.

@ Springer



	Orthopaedic Surgeons Receive the Most Industry Payments to Physicians but Large Disparities are Seen in Sunshine Act Data
	Abstract
	Background
	Questions/Purposes
	Materials and Methods
	Results
	Conclusions
	Level of Evidence

	Introduction
	Methods
	Study Design and Setting
	Participants and Study Subjects
	Description of Experiment, Treatment, or Surgery
	Variables, Outcome Measures, Data Sources, and Bias
	Statistical Analysis and Study Size

	Results
	Discussion
	References




