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A s defined by the American Academy of Orthopaedic 
Surgeons (AAOS) in 1996, conflict of interest (COI) 
is the “circumstance that exists when, because of 

personal financial gain, an individual has the potential to be 
less than objective when called on to reach a judgment or 
interpret a result.”1 In medical research, COIs often occur in 
relationships between physician-researchers and pharmaceu-
tical, medical device, and biotechnology companies. These 
relationships usually take the form of research grants but can 
also arise when the researcher has a financial interest in the 
product being tested or in the company that manufactures 
the product. 

 Although constructive collaboration between academic 
medicine and industry has worked to improve health care and 
ultimately benefit patients, potential drawbacks of such rela-
tionships include sequestration and suppression of results that 
may be disadvantageous to the industry sponsor,2 increased 
likelihood of reporting positive results (pro-industry),3-7 and 
biased study designs.8 The nature of such relationships may 
threaten the integrity of scientific studies, the objectivity of 

medical education, the quality of patient care, and the public’s 
trust in medicine.9

Financial relationships and affiliations are increasing as we 
seek to answer a growing number of clinical questions—with 
funding often being a limiting factor. At national scientific 
meetings, the number of presentations reporting COIs reflects 
this trend. Paper and poster presentations accepted for annual 
meetings of the Orthopaedic Trauma Association (OTA) and 
reporting a COI increased from 7.6% in 1993 to 12.6% in 2002 
(P = .0129).2

Medical subspecialties outside of orthopedics are experi-
encing similar trends. Most notable is the American Psychi-
atric Association (APA). After the APA published a mandatory 
financial COI disclosure policy in the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition (DSM-5), the percentage of 
task force members reporting industry relationships increased 
by 12%.10 Analysis of the DSM-5 panels demonstrated that the 
panels with the largest percentage of reported COIs are those 
for which pharmacological treatment is the first-line interven-
tion, including the panels for mood disorders (67%), psychotic 
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The American Academy of Orthopaedic Surgeons (AAOS) 
and other orthopedic societies require authors to disclose 
conflicts of interest (COIs).

We conducted a study to evaluate how a hypothetical 
research team’s reported COI would influence the per-
ceived value of its data. Using a hypothetical prospective 
study, we asked orthopedic surgeons and nonoperative 
sports medicine specialists to rate the value of the data, 
given different study designs, statistical significance, and 
research institutions (academic vs private). The fictional 
research team disclosed the project was funded by a 
pharmaceutical company and all team members received 
consulting compensation.

Eighty percent of 522 respondents thought COI disclo-
sure is important in the interpretation of study results, 41% 
reported always using this information when interpreting 
data, and 24% reported that a case series with significant 

positive results at an academic center was likely trust-
worthy (this percentage decreased to 5% when the study 
was set in a community hospital). When no significant 
difference was found in results, 42% thought the study 
was trustworthy. When the study design yielded level I 
evidence (randomized controlled trial) at an academic 
center, 57% thought the study was trustworthy (when the 
study was set in a community hospital, this percentage 
decreased to 39%). When the results of the design showed 
no difference among groups, the majority of respondents 
(62%) thought the study was trustworthy. 

Although the majority of respondents thought disclo-
sure is important, fewer than half reportedly used this in-
formation when interpreting study results. Randomized 
controlled trial status improved the perceived reliability of 
the data over a case series but was not as important as 
reporting “negative” results.
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disorders (83%) and sleep/wake disorders (100%).10 Moreover, 
the industry ties reported are to the pharmaceutical companies 
that manufacture the medications used to treat these disorders 
or to companies that service the pharmaceutical industry.10 

The degree to which financial COIs affect the interpreta-
tion of the orthopedic literature has never been quantified. 
Although it is clear that COIs can confound the results and 
reporting of data, how the medical community uses disclo-
sures when interpreting the literature and when formulating 
opinions that may or may not affect their practice patterns is 
largely unknown.

We conducted a study to evaluate how a hypothetical fi-
nancial COI disclosure would influence the interpretation of 
data by orthopedic clinicians. We also wanted to determine 
the reliability of the data as perceived in association with dif-
ferent study designs, levels of evidence, research institutional 
settings, and reporting of positive or negative results.

Methods
We asked members of the Arthroscopy Association of North 
America (AANA) and the American Orthopaedic Society for 
Sports Medicine (AOSSM) to complete a multiple-choice situ-
ational questionnaire (Table). The questionnaire assesses the 
degree to which respondents use COI disclosures when inter-
preting the literature. It further explores the perceived clinical 
value of a study with a given reported COI, assuming variations 
in study design, research institutional setting, and significance 
of results. The fictional research team disclosed the project was 
funded by a pharmaceutical company and all team members 
received consulting compensation. The survey and study were 
reviewed and approved by our institutional review board. The 
survey consisted of 14 multiple-choice questions that allowed 
for only 1 answer selection per person and allowed survey tak-
ers to skip questions they did not wish to answer. The survey 
questions and associated response options appear in edited 
form in the Table. A link to the questionnaire (https://www.
surveymonkey.com/s/MPCCLCX) was sent with a message 
explaining the study. The responses to the questionnaire con-
stituted the data.

Results
We sent a request to participate in the survey to 750 physi-
cians and received 522 responses (overall response rate, 70%). 
The response rate for each question equaled or exceeded 98%. 

The majority of respondents (95.6%) were male. Ninety-
nine percent of respondents were orthopedic surgeons. The 
Northeast (US) was the most common geographical prac-
tice location of respondents (32%), followed by the Midwest 
(19.1%) and the Southeast (16.6%). Most respondents (40%) 
had been in practice for more than 20 years; 67% had been in 
practice a minimum of 10 years. The majority (68.8%) were 
employed by private practice groups, either single specialty 
(57.8%) or multispecialty (11%).

Eighty percent of respondents strongly agreed that COI dis-
closure is important when interpreting study results, 62% re-
ported always reading the disclosure slide during academy or 

other meeting presentations, and 41% reported always using 
this information when deciding how to interpret scientific data.

Seventy-five percent of respondents thought the study—an 
academic-center case series with significant results in favor of 
the pharmaceutical company funding the study—was biased 
(42% indicated biased with merit, 33% biased without merit). 
Twenty-three percent thought the study was possibly biased, 
but likely trustworthy given the academic institutional af-
filiation. When the study setting was changed to community 
hospital, 95% thought the study was biased (51% biased with 
merit, 44% biased without merit). With the same study per-
formed at an academic center, and no statistically significant 
results (not in favor of the pharmaceutical company funding 
the study), 88% thought the study had merit (46% biased with 
merit, 42% unbiased with merit).

When the study design was changed to a randomized con-
trolled trial (level I evidence) conducted at an academic center 
with negative results, an overwhelming 95% of respondents 
thought the study had merit (33% biased with merit, 62% un-
biased with merit). Given the same study design at an academic 
center, with positive results, 78% still thought the study had 
merit (39% biased with merit, 39% unbiased with merit). An 
additional 18% thought the study was biased, but still likely 
trustworthy given the academic institutional affiliation. Fi-
nally, given a randomized controlled trial and positive results, 
but with the research setting a small community practice, 90% 
thought the study had merit (51% biased with merit, 39% 
unbiased with merit). The percentage of respondents who 
found the study biased and likely without merit increased from 
3.7% to 9.5% when the institutional affiliation changed from 
academic to community.

Discussion
As governmental funding sources become increasingly lim-
ited, the role of industry sponsorship of orthopedic research 
has grown. Potential drawbacks and biases of such research 
support have been well described—most notably, increased 
positive result reporting, suppression of results that may be 
disadvantageous to the industry sponsor, and biased study 
designs.2-8 However, the extent to which financial COIs af-
fect the orthopedic medical community’s interpretation of 
the literature has never been quantified. To our knowledge, 
the present study is the first to quantify the impact of reported 
COI on study interpretation. 

Our goal was to examine how reported financial COIs in-
fluence the interpretation of the literature by the orthopedic 
medical community. Moreover, we wanted to determine the 
perceived reliability of the data when variables (study design, 
institutional affiliation, positive vs negative results) were 
changed. The results of our survey indicate that, when a fi-
nancial COI is reported, study reliability is perceived as highest 
when negative results were found.

Our survey noted a discrepancy between the documented 
importance of the hypothetical research team’s COI disclosure 
and the use of such disclosures when interpreting study re-
sults. Eighty percent of respondents agreed that COI disclosure 
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Table. Survey Questions and Responses

Survey Question Multiple-Choice Response Options Response Count, %

1. Please indicate your gender. a. Male
b. Female

a. 495 (95.6)
b. 23 (4.4)

2. How many years have you been practicing medicine 
(post-residence/fellowship)?

a. 0-5 years
b. 5-10 years
c. 10-20 years
d. >20 years

a. 109 (21.1)
b. 62 (12)
c. 141 (27.3)
d. 205 (39.7)

3. What kind of physician are you? a. Orthopedic surgeon
b. Nonoperative sports medicine specialist
c. Other

a. 512 (98.5)
b. 2 (0.4)
c. 6 (1.2)

4. Please indicate the area in which you practice. a. Northeast
b. Southeast
c. Midwest
d. Southwest
e. Pacific Northwest
f. West Coast
g. Other

a. 168 (32.4)
b. 86 (16.6)
c. 99 (19.1)
d. 51 (9.8)
e. 18 (3.5)
f. 56 (10.8)
g. 41 (7.9)

5. What type of practice are you currently in? a. Hospital- or ACO-employed physician
b. Private practice single-specialty group
c. Private practice multispecialty group
d. Academic hospital–employed physician

a. 66 (12.8)
b. 298 (57.8)
c. 57 (11)
d. 95 (18.4)

6. To what degree do you agree with the statement: 
“Disclosure of conflict of interest by the primary research 
team is important when interpreting the results of studies 
and published literature”?

a. Strongly agree
b. Slightly agree
c. Slightly disagree
d. Strongly disagree

a. 410 (79.8)
b. 89 (17.3)
c. 7 (1.4)
d. 8 (1.6)

7. During academic presentations (AAOS, AOSSM, etc), 
how often do you read the research team’s slide on 
disclosure of conflict of interest?

a. Always
b. Sometimes
c. Rarely
d. Never

a. 320 (61.7)
b. 150 (28.9)
c. 41 (7.9)
d. 8 (1.5)

8. If you answered Always, Sometimes, or Rarely to 
question 7, do you use the disclosure information when 
deciding how to interpret the study?

a. Always
b. Sometimes
c. Rarely
d.  I can rarely remember the disclosures by the end of the 

talk

a. 211 (41.2)
b. 243 (47.5)
c. 39 (7.6)
d. 19 (3.7)

9. Let’s say the study is a prospective, nonblinded study 
with a treatment group and no control group (case series). 
The authors are from a tertiary-level medical center 
(academic institution). They report statistically significant 
improvement in the experimental group in pain, activity 
level, and quality of life at 2-year (final) follow-up. How 
would you view these results based on all these factors?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c.  Possibly biased, but likely trustworthy given the 

institutional affiliation
d. Unbiased, and with merit

a. 218 (42.3)
b. 169 (32.8)
c. 118 (22.9)
d. 10 (1.9)

10. If the study is the same as in question 9, but the 
researchers are from a small community practice, how 
would you view the results with all other parameters being 
equal?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c. Unbiased, and with merit

a. 262 (51)
b. 228 (44.4)
c. 24 (4.7)

11. If the researchers in question 9 report no statistically 
significant improvement at 2 years, how would you view 
the results of the study?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c. Unbiased, and with merit

a. 236 (46)
b. 63 (12.3)
c. 214 (41.7)

12. Let’s say the study is a level I, prospective, double-
blind, randomized controlled trial with a treatment 
(experimental) group and a control group. The authors are 
from a tertiary-level medical center (academic institution). 
They report statistically significant improvement in pain, 
activity level, and quality of life for the experimental group 
at 2-year (final) follow-up. How would you view these 
results based on all these factors?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c.  Possibly biased, but likely trustworthy given the 

institutional affiliation
d. Unbiased, and with merit

a. 204 (39.4)
b. 19 (3.7)
c. 93 (18)
d. 202 (39)

13. If the study is the same as in question 12, but the 
researchers are from a small community practice, how 
would you view the results with all other parameters being 
equal?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c. Unbiased, and with merit

a. 264 (51.3)
b. 49 (9.5)
c. 202 (39.2)

14. If the researchers in question 12 report no statistically 
significant improvement relative to the control group at 2 
years, how would you view the results of the study?

a. Biased, but with merit
b. Biased, and likely without merit based on the conflict
c. Unbiased, and with merit

a. 171 (33.1)
b. 27 (5.2)
c. 319 (61.7)
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is important when interpreting study results, but only 62% 
reported always reading disclosures, and even fewer (41%) 
reported always using the information when interpreting re-
sults. It is unclear exactly why this trend exists, as one would 
expect the percentages to be more similar. These particular 
survey questions were formed around using COI disclosures 
when interpreting study results during academic presentations 
at national meetings and not during the review of published 
literature. It is possible that positioning the COI disclosure at 
the beginning of a presentation has an effect, but only 3.7% of 
respondents indicated they seldom remembered the disclosure 
by the end of the presentation. The results of our survey may 
have varied if the questions had targeted reading and interpret-
ing the literature. 

Interestingly, the results of these survey questions tended 
to be more consistent with rates of reported financial COI by 
presenters at national orthopedic meetings. A study published 
in the New England Journal of Medicine found that less than 80% 
of orthopedic surgeons reported their disclosures at a large 
annual meeting (AAOS), even when the disclosure involved 
payments pertinent to the research they were presenting.5 
When the payments were indirectly related to the research, 
the percentage of surgeons reporting disclosures was 50%, 
almost the same as the disclosure rate for unrelated payments.5

When the study was changed to a level I randomized con-
trolled trial, more survey respondents found it to be less biased 
and have more merit. Although it would seem intuitive for a 
study with a higher level of evidence to carry more clinical 
value during interpretation, this may not hold true in the set-
ting of industry-sponsored clinical trials. Several studies have 
documented a significant association between the reporting 
of positive results and industry-sponsored randomized clinical 
trials. In 2008, Khan and colleagues3 examined 100 orthope-
dic randomized clinical trials reported in 5 major orthope-
dic subspecialty journals over a 2-year period. The associa-
tion between industry funding and favorable outcome in all 
original randomized clinical trials was strong and significant  
(P < .001). This is not surprising, given the amount of time 
and money required for a well-designed clinical study. Com-
mercial products with preclinical promise are pushed to testing 
in a clinical trial, whereas resources would not be wasted on 
products lacking preclinical merit.

The most important variable affecting interpretation 
of study merit by survey respondents was the reporting of 
negative results. As more researchers are developing COIs, 
many studies are discovering a relationship between COIs 
and outcomes of research studies. Reviewing the adult total 
joint literature, Ezzet8 found an industry funding rate of 50%. 
Positive results were reported in 93% of cases in commercially 
funded studies versus 37% of cases in independently funded 
studies. Furthermore, no negative results were reported by 
investigators who were receiving royalties from the respec-
tive companies.

Studies across the medical literature have also found this 
association between industry sponsorship and reporting of 
positive results. One such study, reported by Valachis and col-
leagues7 in the Journal of Clinical Oncology, examined more than 80 
economic analyses of targeted oncologic therapies and found 
the studies funded by pharmaceutical companies were more 
likely to report favorable qualitative cost estimates. In addition, 
when studies with a COI disclosure were examined, those 
reporting any financial relationship with a manufacturer  
(eg, author affiliation, funding) were more likely than those 
without such a relationship to report favorable results.

Our study had several limitations. First, as most of the sur-
vey respondents were orthopedic surgeons, extrapolating their 
data to the medical community at large may not be appropriate, 
as each specialty may view industry affiliations differently. 
In addition, respondents were asked to base their interpreta-
tions of a study on conclusions we predetermined—no direct 
visualization of the data set or statistical testing methods. It is 
possible that these responses may have been different had the 
respondents had the opportunity to further evaluate the study 
in question. In a recent study, Altwairgi and colleagues11 found 
that 10% of randomized clinical trials involving lung cancer 
treatment were reported with different conclusions in their 
full manuscripts relative to their abstracts. We think our survey 
design perhaps best mimics an annual meeting environment 
in which participants have very limited ability to interpret 
studies and may rely more heavily on the factors we investi-
gated—study design, significance of findings, and setting, all 
similar to information presented in an abstract—when making 
informed decisions. Although our response rate was only 70%, 
this is comparable to or better than the rates in similar survey 
studies that used email-based questionnaires.12,13

Another limitation was that our survey may have forced re-
spondents into answers they did not entirely agree with, given 
the limited options of the multiple-choice response format and 
the specific wording of the questions. Our conclusions may 
have been more dramatic when we were evaluating whether 
the study was deemed meritorious or not. However, there is 
no adopted standard for evaluating the extent of bias perceived 
by a clinician. We thought it was important to include answer 
options indicating a study had merit despite obvious bias in 
design and execution. That a study had merit can mean differ-
ent things. It may change clinical practice, may require further 
study and reproducibility, or may not be significant enough to 
matter. Asking follow-up questions to evaluate this perception 
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affecting interpretation  

of study merit  
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among the respondents could have provided validity to the 
term merit. Further studies in this field are needed to determine 
how studies are interpreted and translated into clinical practice 
by various clinicians.

Conclusion
Although the present study is not a quantitative analysis of the 
determination of bias in the orthopedic community, it is the 
first to evaluate orthopedic surgeons’ perceptions on the basis 
of key fundamentals of orthopedic research relative to COI. It is 
clear from our study results that introducing levels of evidence 
to the orthopedic milieu has had a significant impact both on 
the quality of research and on the foundational use of deductive 
reasoning when interpreting the literature. Reporting negative 
outcomes is perhaps the most important factor in eliminating 
the perception of bias among orthopedic surgeons. To what 
extent a perceived COI plays into medical decision-making and 
the ultimate treatment of patients is still relatively unknown.
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