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Abstract

Background: The financial relationship between physicians and industries has become a hotly debated issue globally. The
Physician Payments Sunshine Act of the US Affordable Care Act (2010) promoted transparency of the transactions between
industries and physicians by making remuneration data publicly accessible in the Open Payments Program database. Meanwhile,
according to the World Health Organization, the majority of all noncommunicable disease deaths were caused by cardiovascular
disease.

Objective:  This study aimed to investigate the distribution of non-research and non-ownership payments made to thoracic
surgeons, to explore the regularity of financial relationships between industries and thoracic surgeons.

Methods: Annua statistical data were obtained from the Open Payments Program general payment dataset from 2014-2016.
We characterized the distribution of annual payments with single payment transactions greater than US $10,000, quantified the
major expense categories (eg, Compensation, Consulting Fees, Travel and Lodging), and identified the 30 highest-paying industries.
Moreover, we drew out the financial relations between industries to thoracic surgeons using chord diagram visualization.

Results: The three highest categories with single payments greater than US $10,000 were Royalty or License, Compensation,
and Consulting Fees. Payments related to Royalty or License transferred from only 5.38% of industries to 0.75% of surgeons
with the highest median (US $13,753, $11,992, and $10,614 respectively) in 3-year period. In contrast, paymentsrelated to Food
and Beverage transferred from 93.50% of industries to 98.48% of surgeons with the lowest median (US $28, $27, and $27). The
top 30 highest-paying industries made up approximately 90% of the total payments (US $21,036,972, $23,304,996, and
$28,116,336). Furthermore, just under 9% of surgeons received approximately 80% of the total paymentsin each of the 3 years.
Specifically, the 100 highest cumul ative payments, accounting for 52.69% of thetotal, transferred from 27 (6.05%) pharmaceutical
industries to 86 (1.89%) thoracic surgeons from 2014-2016; 7 surgeons received payments greater than US $1,000,000; 12
surgeons received payments greater than US $400,000. The majority (90%) of these surgeons received tremendous value from
only one industry.

Conclusions. There exists a great discrepancy in the distribution of payments by categories. Royalty or License Fees,
Compensation, and Consulting Fees are the primary transferring channels of single large payments. The massive transfer from
industries to surgeons has a strong “apical dominance” and excludability. Further research should focus on discovering the
fundamental driving factorsfor the strong concentration of certain medical devicesand how these paymentswill affect theindustry
itself.

(J Med Internet Res 2018;20(11):€11655) doi: 10.2196/11655
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Methods

Background

Theterm transfer of value means adirect or indirect transfer of
value, whether in cash, in kind or otherwise, in connection with
the development or sale of medicine [1]. Potential conflicts of
interest arising from the transfer of value between the
pharmaceutical industries and physicians could significantly
affect clinical care, research findings, and physician
decision-making. The risks and benefits of physician-industry
financial relationships have long been hotly debated [2-4]. A
recent investigation found a pattern of after-the-fact
compensation by industry to those advising the US government
on drug approvals[5].

Open health care—related data have been widely collected and
analyzed [6,7]. The Physician Payments Sunshine Act of the
US Peatient Protection and Affordable Care Act (2010) was
enacted in response to growing public interest and scrutiny
regarding the financial relationship between physicians and the
pharmaceutical and product industries [8,9]. The act mandates
that drug and device manufacturers report individual payments
of greater than US $10, or US $100 in aggregate annually,
received by physicians and teaching hospitals. Physicians
include doctors of Medicine, Osteopathy, Dentistry, Dental
Surgery, Podiatry, Optometry, and Chiropractic Medicine who
arelegally authorized to practice. Industry reporting of financial
remuneration for travel, gifts, and services rendered is now
mandated by the US Centers for Medicare and Medicaid
Services (CMS), and the resulting data are made publicly
available through the Open Payments Program (OPP) database
[10]. Genera payment records in the OPP provide the total
value of general payments or other transfers of value to a
particular recipient for a particular date. Each record includes
identifying information for the physicians and teaching hospitals
in the United States, identifying information for the applicable
manufacturer, and applicable group purchasing organizations
who made the payment, the total amount of payment, date of
payment, nature of payment, associated drug or biological, etc
[11].

According to the World Health Organization's 2018 annual
report [12], the majority of all noncommuni cable disease deaths
were caused by cardiovascular disease, accounting for 44% of
41 million deaths. The American Heart Association 2018 update
on heart disease and stroke statistics has disclosed that
approximately 92.1 million American adults are living with
cardiovascular disease or the after-effects of stroke. Direct and
indirect costs of cardiovascular diseases and stroke are estimated
to total more than US $329.7 billion [13].

Study Aims

Research has been conducted to quantify industry paymentsto
different specialties by analyzing the OPP database [14-17].
However, compared with previous studies, we focused on
analyzing the payment characteristics during a 3-year period
and explored the regularity of thefinancia relationship between
industries and thoracic surgeons.

http://www.jmir.org/2018/11/e11655/

Data Sources

We accessed the OPP general payment dataset, whichispublicly
accessible, from 2014-2016. We excluded the 2013 dataset due
toincompleteness and inconsistenciesin the OPP records, which
may have led to deviation in reflecting the real situation. Our
study focused on the non-research and non-ownership payments
received by doctors of Thoracic Surgery. Therefore, we excluded
payments for current or prospective ownership or investment
interest and limited the physician specialty studied to Thoracic
Surgery (Cardiothoracic Vascular Surgery). Payments valued
at US $0 were aso excluded. There are a few industries with
the same name and different ID numbers in the OPP database;
however, aimost al annual cumulative payment amounts for
thedifferent IDswere either lessthan US $1000, or the payment
amounts were no more than US $10, and the majority were
transferred to the same surgeon or were associated with the
same drug or biological agent. Therefore, we counted the
number of industries with distinct names. Our final cohort
included 197,592 payments from 446 industries to 4552
surgeonsin 3 years.

Payment Categories

The CMS has defined 16 categories for the nature of payment.
The six major expense categoriesinvolved in this study included
thefollowing: Consulting Fees, Compensation for services other
than consulting, including serving as faculty or as a speaker at
avenue other than a continuing education program (abbreviated
as“ Compensation”); Travel and Lodging; Food and Beverage;
Royalty or License; and Education (see Multimedia Appendix
1). These six categories were sel ected because they account for
greater than 95% of total payments in the database.

Statistical Analysis

All analyseswere performed with R 3.4.1. Dueto the significant
skew of the data, the results are presented as median payments
with interquartile ranges (IQR), and a log transformation was
performed on payments prior to graphing boxplots to enable
visual clarity. Descriptive statistics were calculated to analyze
the distribution of annual payments with a single payment
greater than US $10,000, payments by major expense categories,
and payments by the 30 highest-paying industries. A chord
diagram was used to show the distribution of the 100 highest
cumulative paymentsfrom pharmaceutical industriesto thoracic
surgeons in the 3-year period.

Results

Distribution of Annual Payments

There were 61,963 payments totaling US $21,036,972
transferred from 299 industries to 3667 thoracic surgeons in
2014; 64,558 payments totaling US $23,304,996 transferred
from 282 industries to 3613 surgeons in 2015; and 71,071
payments totaling US $28,116,336 transferred from 283
industriesto 3717 surgeonsin 2016. The registered number for
Thoracic Surgery (Cardiothoracic Vascular Surgery) in the
National Provider Identifier (NPI) Database was 5614, excluding
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medical groups [18]. The NPl number is a unique 10-digit
number issued by the CM Sto health care providersin the United
States. Based on the NPI, 81.08% of the registered surgeons
received a transfer of value in the 3 years;, furthermore,
two-thirds of the surgeons received a payment each year. The
distribution of payments to thoracic surgeons significantly
skewed toward smaller payments over the 3 years. The median
dollar amount (IQR) of the annual paymentswere 44 (17-125),
42 (17-123), and 44 (17-126). Furthermore, the proportion of
maximum payment increased dramatically from 5.58% (US
$1,173,913), to 10.95% (US $2,551,007), to 17.78% (US
$5,000,000) of the total. The result illustrated that the skewed
distribution kept expanding overall from 2014-2016.

Distribution by Six Major Expense Categories

Six major expense categories accounted for 95.34%, 96.91%,
and 95.53% of al payments in 2014, 2015, and 2016,
respectively. The most common category associated with
payments to thoracic surgeons was Compensation, accounting
for 22.84% (US $4,804,701) and 32.18% (US $7,499,516) of
all paymentsin 2014 and 2015, respectively. However, the most
common payment changed to Royaty or License (US
$7,846,886), which received 27.91% of the total in 2016. The
second largest share of payments was Consulting Fees,
accounting for 21.95%, 21.23%, and 20.91%, followed by
Travel and Lodging 19.84%, 17.81%, and 17.54% (see Figure
1 and Multimedia Appendix 2). In addition, the proportion of
Consulting Fees, Travel and Lodging, and Food and Beverage
decreased gradually, whereas payments in the Education
category increased by comparison.

The payment category with the highest median was Royalty or
License. The median dollar payment (IQR) for this category
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and the percentage of surgeonsreceiving them were US$13,753
(4122-38,260) to 0.68%, US $11,992 (1132-43,054) to 0.55%,
and US $10,614 (766-50,000) to 0.70%. In contrast, the payment
category with the lowest median was Food and Beverage, in
which the median payments in dollars (IQR) were US $28
(15-80) to 97.14%, US $27 (15-79) to 97.92%, and US $27
(14-77) t0 98.33% (see Figures 2 and 3). In addition, the median
of the Compensation and Education categories increased
annually, while the median of the Royalty or License, and
Consulting Fees categories decreased continuously.

Single payments greater than US $10,000 accounted for 35.19%,
39.44%, and 41.16% of the total during the 3 years, which
transferred from 14.05% of the industries to 2.35% of the
surgeons; from 13.83% of the industries to 2.13% of the
surgeons;, and from 11.66% to 2.02% of the surgeons,
respectively (Table 1). The proportion of single payments greater
than US $10,000 increased substantialy; in contrast, the
percentage of surgeons and industries decreased gradually.
Royalty or License, Compensation, and Consulting Fees took
up the three highest proportions in the 3 years. Moreover,
97.40%, 96.92%, and 98.95% of payments in the Royalty or
License category were grester than US $10,000 from 2014-2016;
45.96%, 63.89%, and 30.29% of paymentsin the Compensation
category were greater than US $10,000; and 36.11%, 35.21%,
and 35.91% of paymentsin the Consulting Fees category were
greater than US $10,000. Additionally, 8.62%, 8.36%, and
8.77% of surgeons with annual cumulative payment amounts
greater than US $10,000 received 78.42% (US $16,496,272),
80.63% (US $18,790,319), and 81.82% (US $23,004,994),
respectively.

Figure 1. Distribution of pharmaceutical industries payments to thoracic surgeons by major categories, 2014-2016.
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Figure 2. Boxplot of pharmaceutical industries payments to thoracic surgeons by six major categories, 2014-2016 (log transformation performed on

payments prior to graphing boxplots for visua clarity).
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Figure 3. Distribution of pharmaceutical industries payments to thoracic surgeons by number of surgeons, 2014-2016.
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Distribution by 30 Highest-Paying I ndustriesand 100
Highest Cumulative Payments

The 30 highest-paying industries made up the vast magjority
(89.08%) of the total transferred to 3201 (87.29%) surgeons
through 50,656 (81.75%) payments, 91.20% of the total
transferred to 3127 surgeons through 52,010 payments, and
94.31% of thetotal transferred to 3372 surgeons through 60,975
payments during the 3 years (see Figure 4).
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RenderX

The 100 highest cumulative payments accounted for 52.69%
(US $38,179,324) of the total transferred from 6.05% of the
pharmaceutical industries to 1.89% of the thoracic surgeonsin
3 years. The five highest-paying industries were Medtronic
Vascular, Inc. (41.00% of the 100 highest cumul ative payments),
AtriCure, Inc. (9.85%), Baxter (6.36%), Intuitive Surgical, Inc.
(6.14%), and Abiomed (5.77%). Moreover, 7 surgeonsreceived
payments greater than US $1,000,000; 12 surgeons received
payments greater than US $400,000; and 68 surgeons received
payments greater than US $80,000. Only 8 surgeons received
atransfer of value from more than one industry (see Figure 5).
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Table 1. Distribution of payments with single payments greater than US $10,000 by major categories, 2014-20162,
Year and Category Royalty or License Compensation Consulting Fee  Travel and Lodging Education  Other Total
2014
Surgeons, n 16 17 37 21 2 N/AP 86 (2.35)°
Industries, n 10 9 25 11 2 N/A 42(14.05)°
Payments, US$ (%) 2,992,270 (97.40) 2,208,319(45.96) 1,667,119(36.11) 162,183 (3.89) 27,000 345129 7,402,020
(3.00) (N/A) (35.19)
Payments, n 51 20 62 14 2 26 175
2015
Surgeons, n 13 19 33 12 3 N/A 77 (2.13)°
Industries, n 9 8 18 8 2 N/A 39(13.83)°
Payments, US$ (%) 2,197,409 (96.92) 4,791,506(63.89) 1,741,916(35.21) 214,015 (5.16) 60,500 185200 9,190,546
(5.04) (N/A) (39.44)
Payments, n 41 36 72 17 4 15 190
2016
Surgeons, n 16 21 32 17 1 N/A 75 (2.02)°
Industries, n 10 3 20 6 1 N/A 33(11.66)°
Payments, US$ (%) 7,764,333 (98.95) 1,146,097(30.29) 2,111,663(35.91) 351,156 (7.12) 15,000 184,093 11,572,342
(0.87) (N/A) (41.16)
Payments, n 41 52 53 26 1 14 187

#The percentage of payments for major categories all mean the proportion of paymentswith asingle payment greater than $10,000 of the total payments
for the category (see Multimedia Appendix 2).

BNI/A: not applicable.

SValueisreported as n (%).

Figure4. Distribution of 30 highest-paying pharmaceutical industries, 2014-2016.
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Figure 5. Financia relationships of the 100 highest cumulative payments from pharmaceutical industries (N=27) to thoracic surgeons (N=86) in 3

years.
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Principal Findings

The number of surgeons and industries was stable, while the
total annual payments and the number of payments grew steadily
from 2014-2016. Our study showed that just under 9% of
surgeonswith annual cumulative payment amounts greater than
US $10,000 received approximately four-fifths of the annual
paymentsin 3 consecutive years, indicating that the distribution
of payments to thoracic surgeons appears to have aremarkable
skewness. The result was quite consistent with those from
related studies [19,20]. We also found that the industries are
inclined to transfer tremendous value to surgeons in a single
payment (great than US $10,000). This trend has gradually
expanded, with the rapid growth of the proportion of payments
of single payments greater than US $10,000 and three-quarters
of payments less than US $130 in the 3 years. There were
significant differencesin the categories of theindustry payments
(Table 2). The six most common payments accounted for more
than 95% of all payments during the 3 years. This finding
indicated that the unevenly distributed payments are highly
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XSL-FO

RenderX

Lbg

S6g'

(§)su033.ang dJPBIOY ], 0] IN[BA

466°04
LE'91L
0ge'zg
099'80z
SE5'200°L

Z

concentrated in certain categories. The extremely unbalanced
payment distribution by categoriesin Thoracic Surgery isquite
similar to those of other specialties, athough there exists
variation in different specialties [21-24].

By comparison, we realized that the three highest-paying
categories with single payments greater than US $10,000 were
Royalty or License, Compensation, and Consulting Fees. This
finding revealed that these categories are the most primary
transferring channels of major values from industries to
surgeons. Moreover, the distribution of these payments showed
a remarkable skewness. In our study, Royaty or License
category was transferred from the lowest percentage (5.38%)
of industriesto 0.75% of the surgeons, of which single payments
greater than US $10,000 accounted for 98.24% in the 3-year
period and were based on physicians' intellectual property.
Similarly, approximately half of the Compensation category
and one-third of the Consulting Fees category were transferred
to less than 1% of the surgeons, with single payments greater
than US $10,000, requiring expertise on a medical product or
treatment aswell as surgeon participation asfaculty or a speaker
for noncontinuing education.

JMed Internet Res 2018 | vol. 20 | iss. 11 | €11655 | p. 6
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 2. Payment characteristics by major categoriesin the 3-year period®
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Payment category Payments, % Industry coverage, %  Surgeon coverage, %  Single payment Professional skills requi rements?
>US $10,000, %

Royalty or license  18.20 5.38 0.75 98.24 Physician’s intellectual property

Consulting fee 21.31 30.04 14.94 35.75 Advice on medica product or treat-
ment

Compensation 22.20 13.90 10.96 50.63 Speaking, training, and noncontinu-
ing education

Travel and lodging  18.30 39.01 57.62 5.49 None

Food and beverage  10.64 93.50 98.48 None None

Education 5.26 17.94 27.39 2.69 Imparting or acquiring of particular

knowledge or skills

8The percentage of payments, industry coverage, surgeon coverage, and single payment >US $10,000 all refer to the cumulative percentagein the 3-year

period.

bprofessional skills requirements are based on the Centers for Medicare and Medicaid Services' definitions of six major expense categories.

One plausible reason for these results is that the monopoly of
the patent market leads to a tiny proportion of industries that
occupy vast market shares, hence, more emphasis is being
placed on technol ogical innovation and devel opment to maintain
superiority. To do this quickly, industries may seek out leading
authorities on thoracic surgeons as cooperative partners, who,
due to their deeper scientific and medical experience, are more
likely to make patents of inventions in Thoracic Surgery.
Industries could establish a long-term partnership, obtain the
technology license, and sell their highly profitable patented
products on the market by paying large-value Royalty or
License, Compensation, and Consulting Feesto these surgeons.
In another aspect, related research warned that enormous
payments from afew major industries to certain surgeons who
advised the US Food and Drug Administration on the approval
for theindustries' new drugsfit apattern of what might be called
pay-later conflicts of interest [5].

Characteristics of Food and Beverage payments are in sharp
contrast to those of Royalty or License. In fact, 10.64% of
payments in this category, with 75% of payments lessthan US
$80, transferred to more than 98% of the surgeons from over
93% of the industries in 3 consecutive years, which was
consistent with the findings from multiple related studies
[25-27]. These results imply that the transfer of value from
industries to surgeons in this category was much more
widespread in comparison to others. Additionally, thispayment
has few connections with surgeons' clinical or professional
skills. The outcome might be explained by the fact that patients
may have a more negative view on payments of food in related
studies[28,29]. Similarly, nearly one-fifth of the paymentsfrom
39.01% of the industries transferred to 57.62% of the surgeons
through the Travel and L odging category, with 75% of payments
less than US $450 in 3 consecutive years; this category is also
unrelated to professional skills. It is highly noteworthy that
approximately 30% of the total transfer of value was widely
transferred to surgeons with no reguirement of professional
knowledge or skills. Related research found that the receipt of
industry-sponsored meal swas associated with an increased rate
of prescribing the brand-name medication that was being
promoted [30]. Pharmaceutical industries provide hundreds of

http://www.jmir.org/2018/11/e11655/

millions of dollars to physicians for food and beverages with
the expectations of good returns[31]. Therefore, we are deeply
convinced that these sizable payments have quite a widespread
impact on industries’ product promotion to surgeons.

In another aspect, it should be noted that total paymentsin the
Education category grew remarkably. Furthermore, the number
of industries and surgeons reduced significantly over the 3years,
indicating that payment tendency in the Education category was
inclined to a highly centralized model. The major reason for
thisresult isthat there were substantial imbalances of payments
among industries, with the highest-paying industry accounting
for 67.94% (US $610,789) in 2014, 77.96% (US $936,205) in
2015, and 94.65% (US $1,622,728) in 2016. Our research found
that the largely uneven distribution of industry payments also
exists in other expense categories. Therefore, we can confirm
that the payment growth is driven mainly by the few
highest-paying industries.

One of the most interesting findings in our study is that the
proportion of payments from the 30 highest-paying industries
was approximately nine out of ten over 3 years, consistently
accounting for only one-tenth of total industries. It isnoteworthy
that the payment amount is highly correlated with the size of
the industries. The majority of 30 highest-paying industries
were in the list of the world’s top 20 leading medical device
and diagnostic companiesin 2016 based on Evaluate MedTech's
annual report [32]. The vast mgjority of these payments only
transferred to lessthan 9% of surgeons, accordingly. Moreover,
7 surgeons (0.15%) received more than US $1,000,000 in 3-year
period. A large share of all paymentswas skewed toward asmall
fraction of top earners; this pattern has also been observed in
other specialties [23,33,34]. Based on the above results, we
tentatively suggest that there exists the famous “apical
dominance” in the transfer of value. This effect was described
as the control exerted by the terminal bud over the outgrowth
of lateral buds in plant physiology, which is also a widespread
phenomenon in economics. Due to the extremely uneven
development, tremendous transfers are highly concentrated on
the dominant industries and leading surgeons.
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Additionally, the 100 highest cumul ative payments, accounting
for morethan half of thetota, transferred from atiny percentage
of industries to a minority of surgeons. Over 90% of these
surgeons received hundreds of thousands of dollars from only
one specific industry during the 3 years. These results strongly
indicate that leading surgeons have a long-term exclusive
partnership with dominant industries, particularly for large
payment amounts. On the one hand, Royalty or License could
be transferring to an individual industry due to its monopoly
and exclusivity. On the other hand, key partners might
understand the industries commercial secrets through
consultations and other forms of cooperation. Therefore,
industries do not wish for them to cooperate with competitors
in the current and fierce business competition.

Limitations

There are several limitations to this study. First, it should be
noted that this study has examined only non-research and
non-ownership payments, which may lead to deviations in
reflecting the real situation. Second, the database relies on

Naet al

accurate reports from manufacturers. There may be inaccurate
attribution of payments into categories, to individuals, or to
affiliated institutions by reporting companies in the database.
The CMS redacted more than 40% of all reported payment
records in the first year. Finally, our research mainly focuses
on the payment characteristics of six major expense categories,
which may not completely reflect all data features.

Conclusions

There existsagreat discrepancy in the distribution of payments
by categories. Royaty or License, Compensation, and
Consulting Fees are the primary transferring channels of single
large payments. The massivetransfer from industriesto surgeons
hasastrong “ apical dominance” and excludability. Furthermore,
our study provides evidence that payments by the 30
highest-payment manufacturers were specificaly targeting
certain medical devices during the 3 years. Further research
should focus on discovering the fundamental driving factors
for the strong concentration of certain medical devicesand how
these payments will affect the industry itself.

Acknowledgments

Thiswork was supported by the National Population and Health Scientific Data Sharing Program of China, the Knowledge Centre
for Engineering Sciences and Technology (Medical Centre), the Key Laboratory of Medical Information Intelligent Technology
of Chinese Academy of Medical Sciences, and the Key Laboratory of Knowledge Technology for Medical Integrative Publishing.

Conflictsof Interest
None declared.

Multimedia Appendix 1
The CM S definitions of six major expense categories.

[PDE File (Adobe PDF File), 12K B-Multimedia Appendix 1]

Multimedia Appendix 2
Annual payments distribution of payments from industries to surgeons, 2014-2016.

[PDE File (Adobe PDF File), 251K B-Multimedia Appendix 2]

References

1. Association of the British Pharmaceutical Industry (ABPI). Scope of the Code and Definition of Certain Termsin the ABPI
code of practice for the pharmaceutical industry. URL : http://www.abpi.org.uk/ethi cs/ethical -responsibility/disclosure-uk/
about-disclosure-uk/definitions [accessed 2018-10-07] [WebCite Cache ID 72xvjY wF6]

2. Rosenbaum L. Conflicts of interest: part 1: Reconnecting the dots--reinterpreting industry-physician relations. N Engl J
Med 2015 May 07;372(19):1860-1864. [doi: 10.1056/NEIMms1502493] [Medline: 25946288]

3. Steinbrook R, Kassirer JP, Angell M. Justifying conflicts of interest in medical journals: avery bad idea. BMJ 2015 Jun
02;350:h2942. [doi: 10.1136/bmj.h2942] [Medline: 26036926]

4.  PelicciaF, Coats AJS, Pani L, Gaudio C, Rosano G. Transparency in medical research: Time for a paradigm shift. Int J
Cardiol 2015;186:259-260. [doi: 10.1016/j.ijcard.2015.03.219] [Medline: 25828129]

5. Piller C. Hidden conflicts? Science 2018 Jul 06;361(6397):16-20. [doi: 10.1126/science.361.6397.16] [Medline: 29976808]

6. Stadler JG, Donlon K, Siewert D, Franken T, Lewis NE. Improving the Efficiency and Ease of Healthcare Analysis Through
Use of Data Visualization Dashboards. Big Data 2016 Dec;4(2):129-135. [doi: 10.1089/big.2015.0059] [Medline: 27441717)

7.  Viell, Scheier LM, Lester PB, Ho TE, Labarthe DR, Seligman MEP. The U.S. Army Person-Event Data Environment:
A Military-Civilian Big Data Enterprise. Big Data 2015 Dec;3(2):67-79. [doi: 10.1089/big.2014.0055] [Medline: 27447431]

8.  Arkinson J, Holbrook A, Wiercioch W. Public perceptions of physician - pharmaceutical industry interactions: a systematic
review. Healthc Policy 2010 May;5(4):69-89 [FREE Full text] [Medline: 21532771]

hittp:/Awww.j mir.org/2018/11/e11655/ JMed Internet Res 2018 | vol. 20 | iss. 11 | 11655 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=jmir_v20i11e11655_app1.pdf
https://jmir.org/api/download?alt_name=jmir_v20i11e11655_app1.pdf
https://jmir.org/api/download?alt_name=jmir_v20i11e11655_app2.pdf&filename=7f22fee46ecbe718d277032957a17901.pdf
https://jmir.org/api/download?alt_name=jmir_v20i11e11655_app2.pdf&filename=7f22fee46ecbe718d277032957a17901.pdf
http://www.abpi.org.uk/ethics/ethical-responsibility/disclosure-uk/about-disclosure-uk/definitions
http://www.abpi.org.uk/ethics/ethical-responsibility/disclosure-uk/about-disclosure-uk/definitions
http://www.webcitation.org/

                                            72xvjYwF6
http://dx.doi.org/10.1056/NEJMms1502493
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25946288&dopt=Abstract
http://dx.doi.org/10.1136/bmj.h2942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26036926&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2015.03.219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25828129&dopt=Abstract
http://dx.doi.org/10.1126/science.361.6397.16
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29976808&dopt=Abstract
http://dx.doi.org/10.1089/big.2015.0059
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27441717&dopt=Abstract
http://dx.doi.org/10.1089/big.2014.0055
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27447431&dopt=Abstract
http://europepmc.org/abstract/MED/21532771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21532771&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Naet al

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Agrawa S, Brown D. The Physician Payments Sunshine Act--Two Years of the Open Payments Program. N Engl J Med
2016 Mar 10;374(10):906-909. [doi: 10.1056/NEJM p1509103] [Medline: 26962725]

Centers for Medicare and Medicaid Services. Fact Sheet For Physicians. Open payments (Physician Payments Sunshine
Act) URL: https:.//www.regeneron.com/sites/defaul t/fil es/ Sunshine-Physi cian-fact-sheet.pdf [accessed 2018-10-07] [WebCite
Cache ID 72xzahzU4]

Centersfor Medicare and Medicaid Services. Open Payments Public Use Files: Methodology Overview & DataDictionary.
URL: https.//www.cms.gov/OpenPayments/Downl oads/OpenPaymentsDataDi ctionary.pdf [accessed 2018-10-07] [WebCite
Cache 1D 72y0thp2R]

World Health Organization. World Health Statistics 2018. URL : http://apps.who.int/iris/bitstream/handl e/10665/272596/
9789241565585-eng.pdf [accessed 2018-11-17] [WebCite Cache ID 73ybt3IKkj]

Heart Disease and Stroke Statistics-2018 Update: A Report From the American Heart Association. 2018 Mar 20. URL:
https.//www.ahajournals.org/doi/pdf/10.1161/CI R.0000000000000558 [ accessed 2018-10-07] [WebCite Cache | D 72y27jZu0]
Parreco J, Donath E, Kozol R, Faber C. Comparing industry compensation of cardiothoracic surgeons and interventional
cardiologists. J Surg Res 2017 Dec;208:51-59. [doi: 10.1016/j.jss.2016.09.022] [Medline: 27993217]

Lichter PR. Implications of the Sunshine Act--revel ations, loophol es, and impact. Ophthalmology 2015 Apr;122(4):653-655.
[doi: 10.1016/j.ophtha.2014.12.029] [Medline: 25797085]

Frishman WH. Reflections on the Physicians Payment Sunshine Act. Am JMed 2016 Jan;129(1):3-4. [doi:
10.1016/j.amjmed.2015.08.001] [Medline: 26291906]

Santhakumar S, Adashi EY. The Physician Payment Sunshine Act: testing the value of transparency. JAMA 2015 Jan
06;313(1):23-24. [doi: 10.100V/jama.2014.15472] [Medline: 25473969]

National Provider Identifier Database. NPl Lookup Thoracic Surgery (Cardiothoracic Vascular Surgery) URL: https://npidb.
org/doctors/allopathic_osteopathic physicians/thoraci c-surgery-cardiothoraci c-vascul ar-surgery 208g00000x/ [accessed
2018-10-07] [WebCite Cache ID 72y2GtoY §]

Bandari J, Turner RM, Jacobs BL, Davies BJ. Urology Payments from Industry in the Sunshine Act. Urol Pract 2016
Sep;3(5):332-337 [FREE Full text] [doi: 10.1016/].urpr.2015.12.002] [Medline: 27722187]

Karas DJ, Bandari J, Browning DN, Jacobs BL, Davies BJ. Payments to Pediatricians in the Sunshine Act. Clin Pediatr
(Phila) 2017 Jul;56(8):723-728. [doi: 10.1177/0009922816670981] [Medline: 27663966]

Feng H, Wu P, Leger M. Exploring the Industry-Dermatol ogist Financial Relationship: Insight From the Open Payment
Data. JAMA Dermatol 2016 Dec 01;152(12):1307-1313. [doi: 10.1001/jamadermatol.2016.3037] [Medline: 27706478]
Lopez J, Ahmed R, Bae S, Hicks CW, El Dafrawy M, Osgood GM, et a. A New Culture of Transparency: Industry Payments
to Orthopedic Surgeons. Orthopedics 2016 Nov 01;39(6):€1058-e1062. [doi: 10.3928/01477447-20160719-04] [Medline:
27459138]

Rathi VK, Samuel AM, Mehra S. Industry tiesin otolaryngology: initial insights from the physician payment sunshine act.
Otolaryngol Head Neck Surg 2015 Jun;152(6):993-999. [doi: 10.1177/0194599815573718] [Medline: 25779469]
Fleischman W, Ross JS, Melnick ER, Newman DH, Venkatesh AK. Financial Ties Between Emergency Physicians and
Industry: Insights From Open Payments Data. Ann Emerg Med 2016 Dec;68(2):153-158.e4. [doi:
10.1016/j.annemergmed.2016.01.014] [Medline: 26973175]

Chang JS. The Physician Payments Sunshine Act: data eval uation regarding paymentsto ophthal mol ogists. Ophthalmology
2015 Apr;122(4):656-661 [FREE Full text] [doi: 10.1016/j.ophtha.2014.11.003] [Medline: 25578254]

lyer S, Derman P, Sandhu HS. Orthopaedics and the Physician Payments Sunshine Act: An Examination of Paymentsto
U.S. Orthopaedic Surgeonsin the Open Payments Database. J Bone Joint Surg Am 2016 Mar 02;98(5):e18. [doi:
10.2106/JBJS.0.00343] [Medline: 26935466]

Tierney NM, Saenz C, McHale M, Ward K, Plaxe S. Industry Payments to Obstetrician-Gynecologists: An Analysis of
2014 Open Payments Data. Obstet Gynecol 2016 Feb;127(2):376-382. [doi: 10.1097/A0G.0000000000001270] [Medline:
26942368]

Perry JE, Cox D, Cox AD. Trust and transparency: patient perceptions of physicians financial relationships with
pharmaceutical companies. JLaw Med Ethics 2014;42(4):475-491. [doi: 10.1111/jime.12169] [Medline: 25565614]
Licurse A, Barber E, Joffe S, Gross C. The impact of disclosing financial tiesin research and clinical care: a systematic
review. Arch Intern Med 2010 Apr 26;170(8):675-682. [doi: 10.1001/archinternmed.2010.39] [Medline: 20421551]
DeJong C, Aguilar T, Tseng C, Lin GA, Boscardin WJ, Dudley RA.. Pharmaceutical Industry-Sponsored Mealsand Physician
Prescribing Patterns for Medicare Beneficiaries. JAMA Intern Med 2016 Dec 01;176(8):1114-1122. [doi:
10.1001/jamainternmed.2016.2765] [Medline: 27322350]

Steinbrook R. Physicians, Industry Payments for Food and Beverages, and Drug Prescribing. JAMA 2017 May
02;317(17):1753-1754. [doi: 10.1001/jama.2017.2477] [Medline: 28464155]

EvaluateM edTech. World Preview 2017, Outlook to 2022 URL : http://info.eval uategroup.com/rs/607-Y GS-364/images/
MTWP2017.pdf [accessed 2018-10-07] [WebCite Cache ID 72y2vNeKy]

Samuel AM, Webb ML, Lukasiewicz AM, Bohl DD, Basgues BA, Russo GS, et al. Orthopaedic Surgeons Receive the
Most Industry Payments to Physicians but Large Disparities are Seen in Sunshine Act Data. Clin Orthop Relat Res 2015
Oct;473(10):3297-3306 [FREE Full text] [doi: 10.1007/s11999-015-4413-8] [Medline: 26088767]

hittp:/Awww.j mir.org/2018/11/e11655/ JMed Internet Res 2018 | vol. 20 | iss. 11| 11655 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1056/NEJMp1509103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26962725&dopt=Abstract
https://www.regeneron.com/sites/default/files/Sunshine-Physician-fact-sheet.pdf
http://www.webcitation.org/

                                            72xzahzU4
http://www.webcitation.org/

                                            72xzahzU4
https://www.cms.gov/OpenPayments/Downloads/OpenPaymentsDataDictionary.pdf
http://www.webcitation.org/

                                            72y0thp2R
http://www.webcitation.org/

                                            72y0thp2R
http://apps.who.int/iris/bitstream/handle/10665/272596/9789241565585-eng.pdf
http://apps.who.int/iris/bitstream/handle/10665/272596/9789241565585-eng.pdf
http://www.webcitation.org/

                                            73ybt3Ikj
https://www.ahajournals.org/doi/pdf/10.1161/CIR.0000000000000558
http://www.webcitation.org/

                                            72y27jZuO
http://dx.doi.org/10.1016/j.jss.2016.09.022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27993217&dopt=Abstract
http://dx.doi.org/10.1016/j.ophtha.2014.12.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25797085&dopt=Abstract
http://dx.doi.org/10.1016/j.amjmed.2015.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26291906&dopt=Abstract
http://dx.doi.org/10.1001/jama.2014.15472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25473969&dopt=Abstract
https://npidb.org/doctors/allopathic_osteopathic_physicians/thoracic-surgery-cardiothoracic-vascular-surgery_208g00000x/
https://npidb.org/doctors/allopathic_osteopathic_physicians/thoracic-surgery-cardiothoracic-vascular-surgery_208g00000x/
http://www.webcitation.org/

                                            72y2GtoYS
http://europepmc.org/abstract/MED/27722187
http://dx.doi.org/10.1016/j.urpr.2015.12.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27722187&dopt=Abstract
http://dx.doi.org/10.1177/0009922816670981
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27663966&dopt=Abstract
http://dx.doi.org/10.1001/jamadermatol.2016.3037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27706478&dopt=Abstract
http://dx.doi.org/10.3928/01477447-20160719-04
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27459138&dopt=Abstract
http://dx.doi.org/10.1177/0194599815573718
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25779469&dopt=Abstract
http://dx.doi.org/10.1016/j.annemergmed.2016.01.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26973175&dopt=Abstract
http://europepmc.org/abstract/MED/25578254
http://dx.doi.org/10.1016/j.ophtha.2014.11.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25578254&dopt=Abstract
http://dx.doi.org/10.2106/JBJS.O.00343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26935466&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0000000000001270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26942368&dopt=Abstract
http://dx.doi.org/10.1111/jlme.12169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25565614&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2010.39
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20421551&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2016.2765
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27322350&dopt=Abstract
http://dx.doi.org/10.1001/jama.2017.2477
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28464155&dopt=Abstract
http://info.evaluategroup.com/rs/607-YGS-364/images/MTWP2017.pdf
http://info.evaluategroup.com/rs/607-YGS-364/images/MTWP2017.pdf
http://www.webcitation.org/

                                            72y2vNeKy
http://europepmc.org/abstract/MED/26088767
http://dx.doi.org/10.1007/s11999-015-4413-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26088767&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH Naet al

34. ParikhK, Fleischman W, Agrawal S. Industry RelationshipsWith Pediatricians: Findings From the Open Payments Sunshine
Act. Pediatrics 2016 Dec;137(6):- [FREE Full text] [doi: 10.1542/peds.2015-4440] [Medline: 27244857]

Abbreviations

CMS: Centersfor Medicare and Medicaid Services
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