
Kevin Wong, Paul H Yi, Rohith Mohan, Kevin J Choo 

ORIGINAL ARTICLE

329 April 18, 2017|Volume 8|Issue 4|WJO|www.wjgnet.com

Variability in conflict of interest disclosures by physicians 
presenting trauma research

Retrospective Study

Kevin Wong, Boston University Medical Center, Boston, MA 
02118, United States

Paul H Yi, Kevin J Choo, Department of Orthopaedic Surgery, 
University of California San Francisco, San Francisco, CA 94143, 
United States

Rohith Mohan, Department of Orthopedic Surgery, Mayo Clinic, 
Rochester, MN 55905, United States

Author contributions: Wong K and Yi PH designed the 
research; Wong K, Yi PH, Mohan R and Choo KJ contributed to 
data acquisition, analysis and interpretation; Wong K wrote the 
paper; all authors contributed to the drafting, critical revisions, 
and final approval of the manuscript.

Institutional review board statement: This research was 
completed through review of published conflict of interest 
disclosures so no Institutional Review Board Approval was required 
since no human subjects were involved.

Conflict-of-interest statement: All co-authors of this manuscript 
confirm that there are no financial or personal relationships with 
any people or organizations that could inappropriately influence 
the actions of any author of this manuscript.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Kevin Wong, Research Fellow, Boston 
University Medical Center, 72 East Concord Street, Boston, MA 
02118, United States. kevwong@bu.edu
Telephone: +1-516-6031898

Fax: +1-516-8690362

Received: October 9, 2016
Peer-review started: October 12, 2016
First decision: December 13, 2016
Revised: December 16, 2016
Accepted: January 11, 2017
Article in press: January 14, 2017
Published online: April 18, 2017

Abstract
AIM
To quantify the variability of financial disclosures by 
authors presenting orthopaedic trauma research. 

METHODS
Self-reported authorship disclosure information pub-
lished for the 2012 American Academy of Orthopaedic 
Surgeons (AAOS) and Orthopaedic Trauma Association 
(OTA) meetings was compiled from meeting programs. 
Both the AAOS and OTA required global disclosures for 
participants. Data collected included: (1) total number 
of presenters; (2) number of presenters with financial 
disclosures; (3) number of disclosures per author; (4) 
total number of companies supporting each author; 
and (5) specific type of disclosure. Disclosures made by 
authors presenting at more than one meeting were then 
compared for discrepancies.

RESULTS
Of the 5002 and 1168 authors presenting at the AAOS 
and OTA annual meetings, respectively, 1649 (33%) 
and 246 (21.9%) reported a financial disclosure (P  < 
0.0001). At the AAOS conference, the mean number 
of disclosures among presenters with disclosures was 
4.01 with a range from 1 to 44. The majority of authors 
with disclosures reported three or more disclosures (n  
= 876, 53.1%). The most common cited disclosure 
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was as a paid consultant (51.5%) followed by research 
support (43.0%) and paid speaker (34.8%). Among the 
256 physicians with financial disclosures presenting at 
the OTA conference, the mean number of disclosures 
was 4.03 with a range from 1 to 22. Similar to the 
AAOS conference, the majority of authors with any 
disclosures at the OTA conference reported three or 
more disclosures (n  = 140, 54.7%). Most authors with 
a disclosure had three or more disclosures and the 
most common type of disclosure was paid consulting. 
At the OTA conference, the most commonly cited form 
of disclosure was paid consultant (54.3%) followed by 
research support (46.1%) and paid speaker (42.6%). 
Of the 346 researchers who presented at both meetings, 
112 (32.4%) authors were found to have at least one 
disclosure discrepancy. Among authors with a discrepancy, 
36 (32.1%) had three or more discrepancies. 

CONCLUSION
There were variability and inconsistencies in financial 
disclosures by researchers presenting orthopaedic trauma 
research. Improved transparency of conflict of interest 
disclosures is warranted among trauma researchers 
presenting at national meetings.

Key words: Conflict of interest; Financial disclosures; 
Ethics; American Academy of Orthopaedic Surgeons; 
Orthopaedic Trauma Association
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Core tip: Previous studies have demonstrated dis-
crepancies in financial conflict of interest disclosures 
among physicians presenting research. The purpose 
of this study was to quantify the variability of self-
reported financial disclosures by authors presenting 
at multiple trauma conferences during the same 
year. The disclosures published for the 2012 annual 
meetings of the American Academy of Orthopaedic 
Surgery and Orthopaedic Trauma Association were 
tabulated and disclosures made by authors presenting 
at both meetings were compared for discrepancies. Our 
results demonstrate variability in reported disclosures 
by authors presenting at multiple conferences within 
the same year. Further work is warranted to improve 
transparency of disclosures.
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INTRODUCTION
Private industry has become an increasingly significant 
source of funding for physicians conducting research 
in recent years[1-3]. As industry investment in medical 

research grows however, conflict of interest (COI) has 
become a controversial topic in orthopaedic surgery. 
Many studies have suggested that close ties between 
industry and physicians may negatively influence the 
quality and integrity of clinical studies[4-6]. For example, 
industry funding is one of the strongest predictors for a 
favorable result in a product being studied[7-11]. Although 
industry funding has a potential to create bias, it has 
also been essential in achieving many advances in 
diagnosis and treatment in medicine[12], and as a result 
balancing the benefits and risks of industry relationships 
has become a divisive reality to deal with within the 
orthopaedic community.

Disclosures of conflict of interest have been called 
for by the American Academy of Orthopaedic Surgeons 
(AAOS) and other medical organizations in order to 
maintain research integrity[13-16]. Unfortunately, diffe-
rences in what constitutes a COI as well as ambiguity 
between disclosure guidelines between different orga-
nizations can make it difficult for physicians to know 
exactly what to disclose[15,17]. Previous studies have 
shown variability in the COI disclosures by researchers 
presenting on spine surgery and sports medicine, possibly 
due to variability in disclosure policies[18,19]. In fact, some 
evidence suggests that inaccuracies in COI disclosure 
can be found throughout the field of orthopaedics as a 
whole[20]. To date, however, there has been no previous 
analysis of COI discrepancies within the subspecialty of 
orthopaedic trauma. 

The purpose of the present study was: (1) to describe 
the COI disclosures of authors presenting research 
at both the AAOS and the OTA annual meetings; and 
(2) to quantify variability in COI disclosures of authors 
who presented orthopaedic trauma research. We hypo-
thesized that there would be variability in the disclosure 
of physicians presenting research at the two conferences 
in the same given year.

MATERIALS AND METHODS
We recorded the disclosures from all authors who pre-
sented trauma research at two orthopedic conferences. 
The two conferences included in the study were the 
2012 annual meeting for the AAOS and the 2012 annual 
meeting for the Orthopaedic Trauma Association (OTA). 
Self-reported disclosure data from the authors for each 
conference was collected from the printed meeting infor-
mation, which is available online[21,22]. Since the 2012 
AAOS abstract deadline was in June 2011 while the 2012 
OTA conference abstract deadline was in February 2012, 
it is possible that industry support and COI for some 
authors may have changed during the time between 
the two conferences. However, it is common for industry 
sponsorships to last for years, especially when these 
partnerships involve clinical research[23,24]. Thus, for the 
purposes of this current study, it was assumed that 
changes, if any, would be minimal given the relatively 
short time between the two conference deadlines. 

The disclosure policies for the AAOS and OTA con-
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ferences were obtained from the AAOS and OTA 
websites[25]. Both the AAOS and OTA conferences 
required global disclosure (i.e., presenters were required 
to disclose all financial relationships, regardless of 
relevance to their presentation). Because the guidelines 
between these two conferences were equivalent, we 
were able to compare the financial relationships reported 
by authors who attended both conferences in order to 
quantify any discrepancies present in the author’s disclo-
sures. Only authors who presented at both conferences 
were included in the present study for a total of 346 in-
dividuals. Researchers who presented at only one of the 
conferences were excluded from the study.

Pertinent characteristics recorded from each con-
ference included: (1) total number of presenters; (2) 
number of presenters with financial disclosures; (3) 
number of disclosures per author (among authors with 
disclosures); (4) total number of companies/entities 
supporting each author (among authors with disclosures); 
and (5) percentage breakdown of each type of disclosure 
into 9 specific categories (i.e., royalties, paid speaker, 
employee, paid consultant, nonpaid consultant, stock 
options, research support, other support, and publishers). 

After recording disclosure data from each conference 
for eligible authors, the disclosures between the two 
conferences were then compared. First, the total number of 
authors with and without consistent number of disclosures 
was recorded. Next the individuals with inconsistent 
disclosures were categorized into two categories: (1) those 
who disclosed at least one financial relationship at one 
conference but no financial relationships at the other 
conference; and (2) those who disclosed at both con-
ferences but with different number and type of disclosures.

RESULTS
The total number of research presenters at the AAOS 
annual meeting was 5002, and out of those who pre-
sented, 1649 (33.0%) had financial disclosures. The 
total number of presenters at the OTA annual meeting 
was 1168 and a total of 256 (21.9%) authors at the OTA 

meeting had financial disclosures. In total there were 
6613 disclosures reported at the AAOS meeting and 
1033 disclosures reported at the OTA meeting. 

At the AAOS conference, the mean number of dis-
closures among presenters with disclosures was 4.01 
with a range from 1 to 44. The majority of authors with 
disclosures reported three or more disclosures (n = 
876, 53.1%); in contrast, only 443 (26.9%) researchers 
reported one disclosure and 330 (20.0%) of researchers 
reported two disclosures. Although the majority of authors 
reported three or more disclosures, the number of re-
searchers reporting increasing number of disclosures 
progressively decreases (Figure 1). The mean number 
of companies/entities supporting researchers among 
those with disclosures was 2.88 with a range from 1 
to 33 companies. Of those authors with support from 
companies, 612 (37.1%) researchers received support 
from only one company, 358 (21.7%) received support 
from two companies, and 679 (41.2%) received support 
from three or more companies. Similar to the total number 
of disclosures, the number of researchers disclosing 
company/entity support decreases as the number of 
disclosures increases (Figure 2). Among authors who 
provided specific types of disclosures, the most common 
cited disclosure was as a paid consultant (51.5%) followed 
by research support (43.0%) and paid speaker (34.8%). 
In descending order, the remaining disclosures include 
royalties (29.1%), stock options (27.9%), publisher 
(17.5%), unpaid consultant (11.7%), other support 
(11.0%), and employee (5.15%).

Among the 256 physicians with financial disclosures 
presenting at the OTA conference, the mean number of 
disclosures was 4.03 with a range from 1 to 22. Similar 
to the AAOS conference, the majority of authors with any 
disclosures reported three or more disclosures (n = 140, 
54.7%), a total of 61 (23.8%) presenters reported only 
one disclosure and 55 (21.5%) of presenters reported 
two disclosures. Although the majority of authors who 
reported any disclosures at the OTA conference reported 
three or more financial affiliations, the number of re-
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Figure 1  Total number of researchers reporting disclosures at the 
American Academy of Orthopaedic Surgery decreases as the total number 
of disclosures increases.
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Figure 2 Number of researchers disclosing company/entity support at the 
American Academy of Orthopaedic Surgery decreases as the number of 
disclosures increases.
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searchers reporting sequentially increasing number of 
affiliations decreases (Figure 3). The mean number 
of companies/entities supporting researchers who re-
ported disclosures was 3.09 with a range from 1 to 22 
companies. Of those presenters who received support 
from companies, 78 (30.5%) researchers received 
support from only one company, 69 (27.0%) researchers 
received support from two companies, and 109 (42.6%) 
researchers received support from three or more com-
panies. The number of physicians disclosing support from 
companies decreases at successively higher numbers 
of company support (Figure 4). Among presenters who 
provided specific types of financial disclosures, the most 
commonly cited form of disclosure was paid consultant 
(54.3%) followed by research support (46.1%) and paid 
speaker (42.6%). In descending order, the remaining 
disclosures include stock options (23.4%), royalties 
(19.5%), publisher (16.8%), other support (13.3%), 
unpaid consultant (12.1%), and employee (6.25%).

In total, 346 physicians presented at both the AAOS 
and OTA conferences in 2012. The number of co-pre-
senters with discrepancies in financial disclosure was 
112 (32.4%) with a mean of 2.47 and a range from 
1 to 16 discrepancies. Among the co-presenters with 
disclosures, 55 (49.1%) had one discrepancy between 
the AAOS and OTA conferences, 21 (18.8%) of co-
presenters had two discrepancies between the two 
conferences, and 36 (32.1%) of co-presenters had three 
or more discrepancies between the two conferences 
(Figure 5). Of the 112 co-presenters with discrepancies, 
38 (33.9%) made zero disclosures at one conference 
but disclosed at least one financial relationship at the 
other conference while 74 (66.1%) of co-presenters 
with discrepancies disclosed at both conferences (Figure 
6). The remaining 67.6% of physicians who presented at 
both conferences were found to have no discrepancies 
between their disclosures.

DISCUSSION
As funding for biomedical research has shifted sig-

nificantly towards private industry[26], addressing COI has 
become an important topic for orthopaedic surgeons. 
Although previous studies have demonstrated disclosure 
inconsistencies by physicians presenting sports medicine 
and spine surgery at various orthopaedic conferences[18,19], 
no previous study has assessed the variability of COI 
disclosures by physicians presenting orthopaedic trauma 
research. The purpose of this study was to evaluate 
disclosures by physicians presenting at the 2012 AAOS 
and OTA annual meetings in order to quantify COI 
discrepancies. Overall, we found a high prevalence of 
disclosure discrepancies. Nevertheless, specific types 
of disclosures were similar between presenters at both 
the AAOS and OTA conferences; furthermore, the most 
common disclosure types were paid consulting, research 
support, and paid speaker. Finally, we found that the 
majority of physicians with discrepancies had more than 
one discrepancy, and a large portion of physicians with 
discrepancies disclosed nothing at one conference despite 
disclosing at least one COI at the other conference.

There was a high prevalence of disclosure discre-
pancies by physicians who presented at both the 2012 
AAOS and OTA conferences with a total of about one 
third of all physicians with at least one discrepancy. This 
is consistent with previous reports in sports medicine 
and spine, which have also shown high discrepancy rates 
among researchers presenting in these fields. There 
are several possible explanations for this high number 
of discrepancies. First, it is possible that discrepancies 
between the two conferences can be explained simply 
by natural changes in industry affiliations that occurred 
between the two conferences; however the period 
of only a few months between conference abstract 
submission deadlines makes this explanation unlikely. 
A second possibility is that the discrepancies simply 
result from physician carelessness. Current penalties 
for inaccurate disclosure are fairly limited and leave 
researchers considerable discretion in what they decide 
to disclose[16,27]; lack of sufficient repercussion may 
decrease the effort some authors make in order to check 
or verify disclosure policies, leading to disclosure errors. 
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Figure 3  Total numbers of researchers reporting disclosures at the 
Orthopaedic Trauma Association decreases as the total number of 
disclosures increases.
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increases.
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This carelessness might also explain the difference in total 
disclosures between the AAOS and OTA conferences: 
The AAOS is a larger conference, and hosts not only a 
higher number of attendees, but also features a larger 
number of orthopaedic topics including but not limited 
to trauma[28]. While it is possible that some physicians 
correctly assumed a global disclosure policy at the AAOS 
conference given the larger scope of the conference, 
when these same physicians presented at the OTA 
conference - a conference focused on a more niche topic 
- they may have erroneously assumed that they only 
needed to disclose project-specific industry relationships 
without checking for the true OTA global disclosure policy. 
This possibility is consistent with our data, which showed 
an increase in the proportion of physicians reporting 
disclosures at the AAOS conference compared to the OTA 
conference. 

The three most common types of disclosures in de-
scending order were paid consultant, research support, 
and paid speaker. These observations are consistent 
with previous studies within the fields of spine surgery, 
sports medicine, and pediatric orthopaedics, which 
have also been shown to have the same three most 
frequent financial relationships[29]. General trends in 
paid consultancies are also commonplace in total joint 
arthroplasty, with manufacturers often paying physicians 

to serve as experts[30]. These findings demonstrate 
that industry funding has become such a consistent 
factor in orthopaedic research that even the type of 
disclosures remains steady between orthopaedic trauma 
and other orthopaedic specialties. However the prevalence 
of industry funding within orthopaedic research is not 
necessarily detrimental. As we have already mentioned, 
industry funding in itself does not automatically decrease 
the credibility or validity of research. Secondly, the 
presence of industry funding in multiple orthopaedic 
specialties may actually be beneficial by providing an 
opportunity to compare rates of disclosure discrepancies 
between specialties and identify areas with lower 
discrepancies. This would ultimately be beneficial for 
orthopaedic trauma research by allowing researchers to 
adopt successful strategies to reduce COI discrepancies 
within this field. 

Meaningful research requires more than proper 
technique and procedure, it also requires proper disclosure 
of conflicts of interest[31,32]. The inability of current 
disclosure guidelines to facilitate uniform and accurate 
physician disclosure regarding orthopaedic trauma 
research is demonstrated by the high variability in both 
the number and type of disclosure inconsistencies. Our 
data has shown that the majority of physicians with 
discrepancies in disclosure presented with more than one 
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discrepancy. Furthermore, over a third of physicians who 
reported at least one disclosure at one conference failed to 
report any COI at the other conference. Proper disclosure 
is crucial to inform the audience and allow readers to 
draw their own conclusions about the objectivity of the 
research[33]. At a time when the public is often cautious 
and even skeptical towards medical research, disclosure 
inconsistencies may negatively impact the integrity of 
research, and it is therefore important that orthopaedic 
surgeons hold themselves to a high standard of accuracy 
and decrease the inconsistencies in both the number and 
type of disclosures.

There were several limitations to our study. As 
previously mentioned, the AAOS and OTA conferences 
occurred during different months so there may have 
been changes in financial affiliations during that time. 
The disclosure deadline for the 2012 AAOS conference 
was June 2011 while the disclosure deadline for the 
2012 OTA conference was February 2011. In these nine 
months, we predicted that there would only be minor 
changes, if any, in disclosures by anyone presenting at 
both conferences. Another limitation to our study was 
the fact that only two orthopaedic conferences were 
examined in this study. For this reason, the sampling of 
physician disclosures may not be representative of the 
total population of disclosures in orthopaedic trauma 
research, nor can the findings be generalized towards 
non-orthopaedic research. Nevertheless, we believe 
that our data does provide accurate insight into the 
realities of two of the most prominent venues for the 
presentation of orthopaedic trauma research in the 
world, and as such is relevant to the discussion of COI 
in orthopaedics.

In our study, we found substantial variability in dis-
closures from physicians presenting orthopaedic trauma 
research at the 2012 AAOS and OTA conferences. The 
origin of financial relationships between researchers 
and industry arise from multiple sources, and there is 
variability in both the number and type of discrepancies 
involved in trauma research. The large proportion of 
disclosure inconsistencies currently found in physicians 
presenting trauma research may be explained by factors 
such as physician carelessness, unclear disclosure 
instructions, or inadequate repercussions by the AAOS 
and OTA for failure to accurately disclose. Because the 
current system presents with a high number of disclosure 
discrepancies within orthopaedic trauma, we recommend 
adjusting current guidelines to be more clear and uniform 
as a first step in promoting accurate COI disclosure as 
well as research transparency and accountability.   
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