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ABSTRACT

Background There is a high prevalence of financial
conflicts of interest (COl) between physicians and industry.
Objectives To conduct a systematic review with meta-
analysis examining the completeness of self-reported
financial COI disclosures by physicians, and identify factors
associated with non-disclosure.

Data sources MEDLINE, Embase and PsycINFO were
searched for eligible studies up to April 2020 and
supplemented with material identified in the references
and citing articles.

Data extraction and synthesis Data were independently
abstracted by two authors. Data synthesis was performed
via systematic review of eligible studies and random-
effects meta-analysis.

Main outcomes and measures The proportion of
discrepancies between physician self-reported disclosures
and objective payment data was the main outcome. The
proportion of discrepant funds and factors associated with
non-disclosure were also examined.

Results 40 studies were included. The pooled proportion
of COI discrepancies at the article level was 81% (range:
54%—-98%; 95% Cl 72% to 89%), 79% at the payment
level (range: 71%—89%; 95% Cl 67% to 89%), 93% at
the authorship level (range: 71%—100%; 95% CI 79%

to 100%) and 66% at the author level (range: 8%—99%;
95% Cl 48% to 78%). The proportion of funds discrepant
was 33% (range: 2%—77%; 95% Cl 12% to 58%). There
was high heterogeneity between studies across all five
analyses (°>=94%-99%). Most undisclosed COI were
related to food and beverage, or travel and lodging. While
the most common explanation for failure to disclose was
perceived irrelevance, a median of 45% of non-disclosed
payments were directly or indirectly related to the work.

A smaller monetary amount was the most common factor
associated with nondisclosure.

Conclusions Physician self-reports of financial COl are
highly discrepant with objective data sources reporting
payments from industry. Stronger policies are required to
reduce reliance on physician self-reporting of financial COI
and address non-compliance.

BACKGROUND

Financial conflicts of interest (COI) between
physicians and industry commonly occur,
and are a long-standing area of the public
concern.' * They occur in situations where

"2 Xinglin Li," Andrew C L Lam,’

Strengths and limitations of this study

» The study systematically reviewed the literature to
characterise discrepancies in self-reported pay-
ments across multiple settings and disciplines.

» The results were stratified across different levels
in order to provide more accurate estimates of dis-
crepant reporting.

» The population and methodologies used for assess-
ment of conflicts of interest are not the same across
studies resulting in high heterogeneity.

» Many of the objective data sources used in the
included studies relied on disclosures by industry,
which may have inconsistencies.

» The study is largely limited to physicians in the USA
and may not be generalisable to other countries.

a person has a moral obligation to exer-
cise judgement in another’s service and,
at the same time, an interest tending to
interfere with the proper exercise of judge-
ment in that relationship. Under this defi-
nition, ‘judgement’ refers to intelligent
activity requiring more than mechanical rule
following; ‘interest’ refers to personal finan-
cial benefit, family interest or any special
influence or loyalty which could undermine
the performance of one’s duty to exercise
one’s judgement objectively.” Financial COI
have the potential to undermine the integ-
rity of medical research, education and prac-
tice.” Considerable evidence indicates that
financial COI may influence the conduct
and reporting of research, increasing the
likelihood of research outcomes favouring
the sponsor (usually the pharmaceutical or
device industry).! ® Additionally, financial
COI may be associated with inappropriate
prescribing paltterns.7

Financial COI occur in situations in which
there is transfer of payment from industry to
physicians. This is independent of whether
these payments are disclosed. The National
Academy of Medicine, a US non-profit
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organisation, which is independent of government and
provides policy recommendations for public health and
science, asserts that accurate disclosures of COI protect
the integrity of professional judgement and preserve the
public trust in physicians.” Over the past decade, many
academic institutions and medical journals have adopted
guidelines which guide disclosures of financial COI in a
putative effort to increase transparency, encourage crit-
ical appraisal of research findings, and enable research
into the effects of COL®
While there has emerged credible criticism that disclo-
sure is not a solution to the management of COI’"" finan-
cial COI disclosures have become a quintessential part of
conducting and publishing research, delivering academic
presentations and educating medical students. Compli-
cating the issue is that disclosure of financial COls relies
almost entirely on self-reporting by those benefiting from
financial gain. There has traditionally been no means of
verification of the correlation between payments received
and disclosure. Indeed, many physicians have been
reported to omit, or incompletely disclose relevant COI,
even in situations where guidelines require this disclo-
21171 resulting in incorrect information provided to
those reading, interpreting or using the data reported.
The extent of and factors associated with this under-
reporting of financial COI by physicians may be less well
studied than warranted by this important issue. To date,
there has not been a systematic search of the literature
identifying studies comparing actual and disclosed finan-
cial COI. Our study aims to systematically examine the
literature on completeness of self-reported financial COI
disclosures by physicians, and identify the factors associ-
ated with non-disclosure.

METHODS

This systematic review was conducted according to the
standards and guidelines established by the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) and the fourth edition of the Joanna
Briggs Institute Reviewer’s Manual.”” ' Methods of the
analysis and inclusion criteria were specified in advance
and documented. Our protocol is publicly available.'”

Eligibility Criteria

We included studies that sought to examine discrepan-
cies between financial COI which were reported by physi-
cians, and the objective data which documented payments
from industry to the physicians as either the primary or
secondary objective. We considered a discrepancy to
be present if data provided information about relevant
financial support that was not reported by the physicians
themselves. We considered objective payment data to be
any data that was not reported by physicians themselves.
Comparisons between self-reported disclosures were not
eligible for our study as these were not considered to be
complete. We examined only original, peer-reviewed liter-
ature in the English language including cross-sectional

analyses, prospective cohorts and retrospective cohorts.
Published conference posters and abstracts were not
eligible for inclusion as we required full-text manuscripts
to optimise the completeness of our data. Articles were
excluded if they did not focus on physicians, did not
assess COI involving payments from the pharmaceu-
tical (or device manufacturing) industry, or if they did
not have available an objective comparator. We reviewed
studies that focused on disclosures in any setting, such
as research publications, clinical practice guidelines,
academic presentations or conference committees.

Information sources

We consulted a University of Toronto research librarian
to help develop the search strategy. We searched Ovid
MEDLINE (1946-April 2020), Ovid Embase (1947-April
2020) and PsycINFO (1806-April 2020) using a combi-
nation of both MeSH subject headings (exploded) and
key words. Subject-specific search terms adapted from
previously published systematic reviews on financial COI
(‘COr’, “financial support’ and ‘funding’) were combined
with a filter to retrieve studies related to physicians.®'® '
The search strategy is included in online supplemental
appendix 1. In addition, we reviewed the references of
included papers and searched for studies that have cited
these papers using SCOPUS.

Study selection

Study selection was completed in duplicate by two inde-
pendent, parallel reviewers (AK and XL) using title,
abstract and full-text screening. Disagreements between
reviewers were resolved independently by a blinded third
reviewer (CT). Covidence was used for both data manage-
ment and screening.”’

Data collection

To refine extraction categories we developed a data
extraction sheeta priori and pilot tested it on 10 randomly
selected studies we had included. Data were extracted in
duplicate by two independent, parallel reviewers (CT and
XL). Disagreements were resolved by discussion between
the two reviewers and subsequent consultation with a
third author (AK).

From each study, we extracted the clinical focus, study
design, primary objective, sources of data collection, time
of payments, how COI were defined, number and mone-
tary amount of total COI, number and monetary amount
of undisclosed COI, number of relevant undisclosed COI,
types of undisclosed COI, factors associated with undis-
closed COI, reasons for non-disclosure and association of
nondisclosure with study outcomes.

We assessed the risk of bias of each included study using
a modified version of the Joanna Briggs Institute (JBI)
Critical Appraisal Checklist for Studies Reporting Prev-
alence data. The JBI checklist is used to determine the
extent to which a study has addressed the possibility of
bias in its design, conduct and analysis. Individual studies
are scored as either ‘yes’, ‘no’, or ‘unclear’ for each
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checklist item. We considered a sample greater than 1000
to be adequate in the absence of an appropriate sample
size calculation. The risk-of-bias assessment was done in
duplicate by two independent, parallel reviewers (AK and
XL). Disagreements were resolved by discussion between
the two reviewers and subsequent consultation with a
third author (CT).

Data synthesis

The included studies were described and summarised
by narrative synthesis. We also conducted an exploratory
meta-analysis of the studies which reported the data neces-
sary to compute the proportion of payments discrepant
and the amount of funds discrepant.

Statistical analyses and outcomes

Our primary outcome was the proportion of COI which
was discrepant, that is, the proportion in which objective
documentation of funding had not been self-reported.
Our secondary outcome was the proportion of funds
discrepant, that is the amount of funds (US dollars)
which had not been self-reported. Disclosures that were
reported by physicians, but not reported by the objective
data source, were not considered to be discrepancies in
this study.

Data were stratified into four groups according to
whether they described discrepancies among authorships,
authors, articles or payments. Refer to table 1 below to
better understand how we use these terms. In each case,
the proportion of COI identified as discrepant between
self-reporting and objective was defined as the number
undisclosed COI over the total number of COI.

Each payment was treated as equal regardless of the
amount of funding or the amount discrepant. The
proportion of funds identified as discrepant between
self-reporting and objective data was defined as the
undisclosed funds as a proportion of the funds recorded
in the payment database. The proportion of discrepant
COI and the proportion of discrepant funds were
pooled in an exploratory meta-analysis and analysed

using a random-effects model. Exploratory analyses were
performed to determine the degree of heterogeneity
between studies and to quantitatively determine the
proportion of COI and funds discrepant across studies. A
random-effects model was used because of the expected
methodological and sample heterogeneity between
studies. The I? statistic was used to measure heteroge-
neity between studies and p<0.05 was considered statisti-
cally significant. Statistical analysis was performed using
MedCalc Statistical Software V.19.2.6.*!

RESULTS

Search results

Figure 1 illustrates the PRISMA flow diagram. Searches
and other data sources provided a total of 8460 cita-
tions. After removing duplicates, 5845 studies remained.
Of these, we discarded 5782 studies after reviewing the
abstracts which indicated the papers did not meet the
inclusion criteria. One additional study was discarded
because the full text of the study was not available. We
assessed the full text of the remaining 63 citations. We
identified a total of 40 studies for inclusion in the system-
atic review, 12 of which were identified by searching
reference lists and citing articles. Inter-rater reliability for
study screening for titles/abstract and full-text screening
was 99.5% and 91.2%, respectively. The authors were in
substantial agreement or better with a calculated kappa of
0.77 and 0.81, respectively.

Characteristics of included studies

Table 2 summarises the characteristics of the 40 studies
included in this analysis. All studies had a cross-sectional
design. Thirty-eight studies were conducted in the USA
and two in Denmark.” ** Six studies assessed disclosures
from academic meetings,"" '***%7 10 assessed disclosures
in clinical practice guidelines,” **° 22 assessed those
in other publications' ' ***% and 1 assessed those in
both an academic meeting and publications.”® All studies

Table 1 Definitions of groups used to stratify data

Group Definition Example

Authorship One instance of disclosure by one individual. One  Sorting by authorship can involve identifying any
authorship may involve multiple transactions. discrepancies in COI reporting by one author in a

single published work.

Author A unique individual who can have more than one Sorting by author can involve identifying any
authorship. An author may be involved in multiple  discrepancies in COI reporting by one author among a
authorships. number of publications.

Article A group of individuals with authorships for a single Sorting by article involves identifying any
published work discrepancies in COI reporting by any author of a

single published work.

Payment A single transaction between industry and authors. Sorting by payment involves identifying any

discrepancies in COI reporting by one individual for a
single transaction.

COl, conflicts of interest.
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Figure 1

examined self-reported disclosures by physician authors
or presenters of academic work; three studies also
reported disclosures by conference organisers.' > *® Most
studies examined disclosures of physicians conducting
work within a common discipline; four examined disclo-
sures of physicians across a variety of disciplines.'? *** !
Disclosures in surgical disciplines were most commonly
investigated; eight studies focused on disclosures of physi-
cians working in orthopaedic surgery,!! 1?40 4245 48 49,56
three of those working in plastic surgery,'* *** two of
those working in otolaryngology,” ! two of those working
in urology” * and three of those working in other
surgical specialties.”® 1750 Aside from one which used
data from the US department of Justice investigations,
all studies used industry-reported payment data as the
objective comparison; of these 39 studies reliant on
industry-reported payment data, 30 examined data from
the Centers for Medicare and Medicaid Services’ Open
Payments Database,'® '* %7 2FTAOAT 9585557 i studies
used the ProPublica’s Dollars for Docs database,28 3 two
studies used both of these sources,25  two studies used
the Danish Health and Medicines Authority’s public
disclosure list** ** and three studies referenced the web
pages of device manufacturers." " ** All included studies
examined different data sets except two'' ** both of which
examined the same data set involving five manufacturers
of total hip and knee prosthesis in 2007. Most studies
examined COI involving relatively recent financial

Preferred Reporting Items for Systematic Reviews and Meta-analysis flow diagram. COI, conflicts of interest.

relationships; one study™ examined relationships dating
back to 1999. Two studies’’ * did not specify the time
period studied.

Proportion of COI discrepant
As outlined above the included studies examined COI
involving articles, authors, authorships and payments.
The majority of studies defined discrepancies as one or
more undisclosed COI, but three studies considered a
discrepancy to occur only when all COI were inaccurately
disclosed by an author.”® **°°

An exploratory meta-analysis was attempted to
summarise the studies that examined the accuracy of
self-reported financial COI at the article, payment,
authorship and author level. However, heterogeneity of
pooled data was high across all four levels examined with
’=94%-99%. For completeness, we have reported the
results of this analysis in online supplemental appendix
2. The pooled proportion of the 10 studies (1583 total
articles pooled) reporting discrepancies at the article
level was 81% (range: 54%-98%; 95% CI 72% to 89%)
(online supplemental appendix 2A). The pooled propor-
tion of the three studies (1958 total payments pooled)
reporting discrepancies at the payment level was 79%
(range: 71%-89%; 95% CI 67% to 89%) (online supple-
mental appendix 2B). The pooled proportion of the four
studies (907 total authorships pooled) reporting discrep-
ancy at the authorship level was 93% (range: 71%-100%;
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|I

Author year; Self-disclosure Objective data Time of
country Study design Focus of research source source Level of data payments

Alhamoud 2016; Cross-sectional Cardiology Authors of CPGs DFD Author 2009-2012
USA?®

Bansal 2020; Cross-sectional Gastroenterology Authors of CPGs OPD Authorship 2013-2017
USA%*

Bindslev 2013;  Cross-sectional Various disciplines Authors of CPGs Danish Health  Article, 2007-2012
Denmark® and Medicines  Authorship
Authority

disclosure list

Boyll 2019; Cross-sectional  Plastic surgery Authors of OPD Article, Author, 2013-2016
USA® publications Authorship

Carlisle 2018; Cross-sectional  Urology Authors of CPGs OPD Author 2012-2014
usA®

Cherla 2017; Cross-sectional  Pulmonology, Authors of OPD Article, Author NR
USA® haematology, publications

orthopaedics,

cardiac surgery,

otorhinolaryngology

Cherla 2018b; Cross-sectional  Ventral hernia Authors of OPD Article NR
USA®? publications

Chopra 2020; Cross-sectional Various disciplines Authors of OPD and DFD  Author 2013-2015
USA3 publications

Desai 2019; Cross-sectional ENT Authors of OPD and DFD  Author 2013-2015
USA® presentations

at academic

meeting

Fu 2018; USA* Cross-sectional Orthopaedic surgery  Authors of OPD Authorship  2014-2015
publications

Continued

(3]
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Author year; Self-disclosure Objective data Time of
country Study design Focus of research source source Level of data payments

Horn 2018; Cross-sectional  Otolaryngology Authors of CPGs OPD Author 2013-2016
USA®

Janney 2019; Cross-sectional Orthopaedic surgery Authors of OPD Authorship 2013-2016
USA* publications

Kesselheim Cross-sectional  Various disciplines Authors of United States  Article, Author 1999-2007
2012; USA® publications Department
of Justice

investigations

Lopez 2018; Cross-sectional Plastic surgery Authors of OPD Author 2013
USA™ publications

Norris 2012; Cross-sectional  Various disciplines Authors of DFD Article 2009-2010
USA'™? publications

Olavarria 2017; Cross-sectional Ventral hernias Authors of OPD Article, Author 2012-2014
USA*® publications

Rasmussen Cross-sectional Various disciplines Authors of Danish Health ~ Author 2010-2013
2015; Denmark? publications and

Medicines

Authority’s

public

disclosure list

Saleh 2019; Cross-sectional  Oncology Authors of CPGs OPD Author 2013-2017
USA%

Tau 2019; USA*" Cross-sectional  Various disciplines Authors of OPD Author 2013-2015
publications
Continued
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Table 2 Continued

Author year; Self-disclosure Objective data Time of
country Study design Focus of research source source Level of data payments
Thompson 2016; Cross-sectional Obstetrics/Gynaecology Authors of OPD Author 2014
USA®® presentations
at academic
meeting
Yee 2015; USA*® Cross-sectional Ophthalmology Authors of OPD Authorship, 2013
publications Payment

CPG, Clinical Practice Guideline; DFD, Dollars For Docs (ProPublica); NR, not reported; OPD, Open Payments Database (Centers for

Medicare and Medicaid Services).

95% CI 79% to 100%) (online supplemental appendix
2C). The pooled proportion of the 23 studies (5984 total
authors pooled) reporting discrepancy at the author level
was 66% (range: 8%-99%; 95% CI 48% to 78%) (online
supplemental appendix 2D).

Relevance of discrepant COI

Nine studies reported the proportion of relevant discrep-
ancies.® ! 1422 20 36 24450 pyjserepancies were reported as
being considered relevant if the payments provided were
directly, or indirectly, related to the topic of the presen-
tation, clinical practice guidelines or another publica-
tion. Because only nine studies reported these data, and
each had examined discrepancies at a different level, we
elected to not pool this outcome. The proportion of rele-
vant discrepancies ranges from 6% to 99%. The median
proportion of relevant discrepancies is 45%. There is
considerable heterogeneity across studies.

Proportion of funds discrepant

Nine studies reported the proportion of total amounts
which were discrepantly reported. However, similar to the
proportion of COI discrepant, there was high heteroge-
neity between studies (I*=100%). The exploratory analysis
that pools the proportion of nine studies (US$70 930 311
total funds pooled) reporting funding discrepancies are
reported in online supplemental appendix 3. The pooled
proportion of total amounts which were discrepant was

33% (range: 2%-77%; 95% CI 12% to 58%).

Types of discrepant COI

Specific types of financial COI were reported as undis-
closed in nine studies. These were similar across
studies.** 27 30 99 36 374045 57 The most common category
of undisclosed COI was general payments. According to
the payment databases, general payments include food
and beverage, travel and lodging, consulting, royalties
and licenses, non-consulting services (including serving
as faculty or speaker at an event other than continuing
education), payments for education, speaker and faculty
fees, and honoraria.* ***”** 57 Within this category, food
and beverage were identified by three studies as among
the most frequently undisclosed.* ** 57 Two studies identi-
fied travel and lodging,**” two identified consulting and
speaking,®* ** and one identified non-consulting services

(including serving as faculty or speaker at an event other
than continuing education) as the most commonly undis-
closed.” Two studies identified research payments as the
most commonly undisclosed,24 % and another two studies
identified them as commonly undisclosed.™ 57

Factors associated with discrepancies

Atotal of 15 out of 40 studies reported factors that are asso-
ciated with discrepant reporting, |1 13142428 35-3730 4247495153
We conducted anarrative summary of these factors. Table 3
summarises the results of each study reporting factors
that were associated with discrepant reporting of finan-
cial COIs. We organised factors into four themes: factors
related to author characteristics (eg, academic affilia-
tion), payment characteristics (eg, amount of payment
from industry), article characteristics (eg, level/hier-
archy of evidence, such as systematic review vs commen-
tary) and journal characteristics (eg, impact factor). Of
these, author and payment characteristics were the most
commonly reported factors that were associated with
discrepant reporting.

Three studies examined the influence of an author’s
gender in discrepant reporting.?* ** * There were no
consistent results across studies regarding the outcomes.
Six studies examined whether the position of an
author on a scientific article influenced discrepant
reporting.™ 8739424855 The data concerning author posi-
tion was also conflicting. Some studies found that prom-
inent (first, last or sole) authors were associated with
discrepant reporting, while other studies found that
other (middle) authors were associated with discrepant
reporting. Two studies reported no association across
authorship positions.”®*

Other authorrelated factors include an affiliation
with an academic institution, the physician specialty and
physician role at an academic meeting (eg, organiser vs
attendee). Two studies identified the influence of author
affiliations on undisclosed payments'* *’; both reported
that authors with academic affiliation were significantly
more likely to have undisclosed payments compared
with those without. One study reported that physician’s
roles are associated with reporting behaviour."" At one
academic meeting, physicians who did not serve as board
members or committee members, or who were not
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Table 3 Results of studies investigating factors associated with discrepant reporting

Study

Factors evaluated

Significant results

Ahmed 2018%*

Alhamoud 201628

Andreatos 2017°%°

Bansal 2020%

Boddapati 2018%"

Boyll 2019%

Buerba 20132

Cherla 2017%

Chimonas 201148

Janney 2019%°
Kesselheim 2012%

Lopez 2018™

At least one disclosure*
Duration of presentation

Sex*

Word count

Year of presentation
Words per second
(spoken during
presentation)*

Payment amount”

Specialty*
Type of payment*
Total payment value

Sex*
Academic affiliation
Authorship order

*

Payment amount”
Authorship order*

Sex*

Level of evidence*
Type of payment*

Authorship order*

Payment amount”

Specialty*

Authorship order*
Payment relatedness*
Journal policy

Year of publication

Type of article*
Specialty

Authorship order
Journal impact factor
Article citation index
Academic affiliation®
Payment relatedness*
Payment amount”

On univariable analysis, having at least one disclosure (OR 2.62; 95% CI 1.02
to 5.24) and male sex (OR 3.76; 95% CI 1.45 to 12.8) were associated with
having a discrepancy. On multivariable regression, only the number of words
per second was correlated to having a discrepancy (OR 1.08; 95% CI 1.01 to
1.80).

Payments >US$10 000 were 2.8 times more likely to be reported than modest
or no payments (p=0.001).

Authors of general medicine (p=0.02), orthopaedics/ trauma (p=0.01),
pulmonology (p=0.02), gastroenterology (p=0.02), and radiology (p=0.03)
guidelines had significantly less accurate COI disclosures compared with
other specialties. Authors were significantly less likely to inaccurately report
‘research payments’ compared with ‘general payments’ (75.5% vs 87.3%;
p=0.02).

Male authors (OR 2.23; 95% CI 1.47 to 3.39) and academically affiliated
authors (OR 8.87;95% CI 5.57 to 14.13) were significantly more likely to have
undeclared payments (p<0.001).

Authors with total payments >US$500 000 were less likely to be discrepant
than those earning <US$10 000 (16.1% vs 85.3%; p<0.001). First authors
had a lower percentage of payment values with discrepancy versus

middle authors (13.8% vs 31.9%; p=0.001). Men had a lower percentage

of payment values with discrepancy as compared with women (22.3% vs
95.3%; p<0.001). The discrepancy rate was lowest in the level of evidence
one subgroup as compared with the other groups, such as level of evidence
2 (75.0% vs 90.3%; p=0.013). Authors were least discrepant in general
payments compared with research and ownership payments (17.2% vs
32.7% vs 47.5%; p<0.001).

A middle author is less likely to have discrepancies than the first or last
author (OR, 3.593; 95% CI 1.211 to 10.657; p=0.0212).

Those who received payments <US$100 000 from Medtronic were more likely
to have discrepancies in their disclosures than those who received payments
>US$100 000 (p=0.009).

Between the medical and surgical published literature, the discordance

rate for manuscripts differed significantly (71.5% vs 60.7%; p=0.01).
Haematology manuscripts exhibited the highest incomplete disclosure rate
while otorhinolaryngology manuscripts showed the lowest (75.0% vs 42.0%;
p<0.001).

First, sole or senior authors were more likely to disclose than middle authors
(54% vs 32%; p=0.03). Articles related to company payments were more
likely to disclose compared with unrelated payments (50% vs 11%; p=0.04).

N/A

The researchers found that commentaries were significantly less likely to have
adequate disclosure compared with articles reporting studies or trials (OR
0.10; 95% CI 0.02 to 0.67; p=0.02).

Non-academic authors were 6.25 times more likely to disclose COl compared
with authors with an academic affiliation (p<0.0001). Authors who received
US$500 or more in transactions of value were 9.09 times more likely to
disclose COl compared with authors who received less than US$200
(p<0.0001). Authors whose COI was related to the topic of their article were
2.75 times more likely to disclose conflicts of interest compared with authors
whose COIl was unrelated to the topic of their article (p<0.0001).

Continued
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Table 3 Continued

Study Factors evaluated

Significant results

Okike 2009" Payment amount*
Payment made to an
individual physician*
Payment with in-kind
component™®
Physician role*

Payment relatedness*

Payments were more likely to have been disclosed if they exceeded US$10
000 than if they did not (64.4% vs 42.9%; p<0.001), were directed towards an
individual physician rather than a company or organisation (78.1% vs 45.9%;
p=0.04) or included an in-kind component (79.0% vs 46.3%; p=0.002).
Members of the board of directors or annual-meeting committees were more
likely to disclose payments than others (86.0% vs 69.1%; p=0.009), and so
were symposium presenters or instructional-course lecturers (87.0 vs 58.4%;

p<0.001). Directly related payments were more likely to be disclosed than
unrelated payments (79.3% vs 49.2%; p=0.008).

Patel 2018% Study type
Impact factor
Specialty*

Ross 2020 Authorship order*

‘Other’ surgical subspecialties (including cardiothoracic surgery, head and
neck, neurosurgery, vascular surgery) were less likely to have discrepancies
than general surgery (OR 0.61; 95% CI 0.38 to 1.00; p=0.01).

Authors listed last on a paper were found to have significantly more

undeclared payments than first and middle authors (77% vs 47% vs 51%;

p<0.0001).

*Factor was significantly associated with nondisclosure.
COl, conflicts of interest; N/A, not available.

symposium presenters or instructional-course lecturers
at the meeting were less likely to disclose. Four studies
reported the associations between physician specialty and
discrepant reporting.” **"*! Three of these studies found
an association™ *" °!; one found no difference among
specialties.” Patel et al’’ reported that general surgeons
were more likely to have discrepant reporting than
those in other surgical specialties. Cherla et aP' found
that manuscripts related to haematology exhibited the
highest discrepant reporting, while manuscripts related
to otolaryngology were associated with the lowest rates.
Andreatos et al” reported that authors of guidelines in
general medicine, orthopaedics, trauma, pulmonology,
gastroenterology and radiology had significantly higher
rates of discrepant reporting than did authors of guide-
lines in other specialties.

Six studies reported on the association of the value of
payments that were not disclosed.'' ' *# %7 Five found
that authors who received smaller total payments or
individual payments of lesser value were associated with
discrepant reporting' '* '* * %7 Studies differed in what
was reported to be considered ‘significant’ amounts,
from US$500,'" US$10 000,"" * US$100 000" * 1o
US$500 000.” The sixth study was the only one to report
no statistically significant association between discrepant
reporting and the value of the payments involved.”

Five studies commented on other paymentrelated
factors." %% * One study found that payments made
to a group or organisation were more likely to be undis-
closed when compared with payments made to an indi-
vidual physician."" Additionally, when payments did
not include an in-kind component they were less likely
to be reported." Payments that were unrelated to the
topic of the presentation or article were more likely
to be undisclosed than directly or indirectly related
payments."" '* * However, not all payment types were

equally likely to be unreported. ‘General payments’ (such
as food and beverage, travel and lodging) were more
likely to be incompletely or inaccurately reported than
‘research payments’.35

Three studies commented on article-level factors asso-
ciated with discrepancies.37 8947 One study found that
when stratified by the level of evidence, authors of papers
of higher levels of evidence (level of evidence =1) were
significantly more likely to have discrepancies than those
authors of papers of lower levels of evidence.”” * Another
study found that there was no difference between compar-
ative (observational studies, randomised controlled
studies or meta-analyses/systematic reviews) and non-
comparative studies (case series, technique description
or editorials/ comments).47 Additionally, article citation
index per year since publication was not associated with
disclosure.”

Three studies described the association of journal char-
acteristics with discrepant reporting.39 4748 Two studies
found no statistically significant association with journal
impact factor.® ¥ Moreover, one study found that the
accuracy of disclosures did not vary with the strength of
journals’ disclosure policies, and there was no associa-
tion between a journal’s endorsement of specific Inter-
national Committee of Medical Journal Editors (ICMJE)
policy recommendations and discrepant reporting.

Reported explanation for discrepant COI

One study investigated explanations for nondisclosure
by administering a survey to physicians who had not
fully disclosed COI in the final programme of an annual
meeting,'" with a response rate of 39.6% (36/91). The
most common explanations for nondisclosure were
that payments were considered unrelated to the topic
of the presentation (39%; 14 of 36), or that disclosure
requirements were misunderstood (14%; 5 of 36). Other
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Checklist Item*

Fu 2018

Study

Garrett-Mayer 2020

Ahmed 2018

Horn 2018

Alhamoud 2016

Hughes 2019

Andreatos 2017

Bansal 2020

Janney 2019

Jimbo 2019

Bellomo 2020

Kesselheim 2012

Bindslev 2013

Lois 2019

Boddapati 2018

Lopez 2018

Boyll 2019

Luce 2017

Buerba 2013

Norris 2012

Carlisle 2018

Okike 2009

Checketts 2017

Olavarria 2017

Cherla 2017

Patel 2018

Cherla 2018a

Rasmussen 2015

Cherla 2018b

Ross 2020

Chimonas 2011

Saleh 2019

Chopra 2020

Somerson 2020

Combs 2019

Tau 2019
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Figure 2 Risk-of-bias assessment of included studies using a modified Joanna Briggs Institute Critical Appraisal Checklist
for studies reporting prevalence data. *1. Was the sample frame appropriate to address the target population? 2. Were study
participants sampled in an appropriate way? 3. Was the sample size adequate? 4. Were the syudy subjects and the setting
described in detail? 5. Was the data analysis conducted with sufficient coverage of the identified sample? 6. Were valid
methods used for the identification of the objective payment data? 7. Were measurements conducted a standard, reliable way

for all participants? 8. Was there appropriate statistical analysis?

explanations included that the payment was disclosed,
but mistakenly omitted from the annual-meeting
programme (11%; 4 of 36), that the disclosure process
was handled by a coauthor who failed to communi-
cate disclosure requirements (8%; 3 of 36), or that the
payment was unintentionally omitted from the disclosure
statement (6%; 2 of 36). Another 3% (1 of 36) reported
that the payment from industry was not large enough to
be disclosed.

Relationship between discrepant COI and study outcomes
Data concerning the association of unreported COI and
research outcome were reported by three studies, but the
results are conﬂicting.47 %952 One study found that studies
with discrepancies between declared COI and actual
COI were more likely to report positive outcomes when
compared with those that had no discrepancies, even
after adjusting for impact factor, surgical specialty, and
study type (OR 8.21, 95% CI 1.81 to 5.70, p<0.0001).*
However, two studies reported that authors with any COI,
regardless of whether disclosed or not, were significantly
more likely to report positive outcomes.”” ** In fact, in
one of these studies, manuscripts in which authors fully
disclosed all COI had a higher odds of providing a favour-
able impression of the discussed product (12.4, 95% CI
4.4 to 35.4, p<0.001).”

Risk-of-bias assessment

Figure 2 depicts the risk-of-bias assessments of the 40
included studies. Several studies did not use a wide-
enough sample frame to address the study’s target popula-
tion,'! 24048495455 por example, some studies had a target
population of all physicians but a sample frame that only
included a single specialty. However, our review included
a variety of specialties in order to draw inferences about
physicians in general. Another possible source for bias
is that included studies seldom performed a sample size
calculation, as all were observational and exploratory.

DISCUSSION

Statement of principal findings

Our review identified 40 cross-sectional studies which
examined the accuracy of self-reporting of financial COI
by physicians. The evidence examined indicates a high
prevalence of discrepancies in the reporting of finan-
cial COI among physicians across a range of academic
settings and clinical specialties. Most undisclosed COI
were related to expenses such as food and beverage, or
travel and lodging. Undisclosed payments accounted
for 33% (95% CI 12% to 58%) of the total payments
received. The most common explanation for failure to
disclose COI provided by physicians was that payments

10
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were ‘perceived’ as unrelated to the presentation or
article in question.11 But in fact, a median of 45% of the
non-disclosed payments from pharmaceutical compa-
nies or device manufacturers were directly or indirectly
related to the published or presented academic work. We
also found that smaller monetary amounts and payment
irrelevance (to the article or presentation) are the most
common predictors of nondisclosure among a variety of
payment, author, article and journal-related factors.

Strengths and weaknesses of the study

Strengths of our review include the robust search strategy,
which involved a systematic search of three databases
using a broad search strategy. We identified a large
number of studies enabling us to characterise discrep-
ancies in self-reported payments across multiple settings
and disciplines. We were also able to stratify discrepan-
cies across articles, authors, authorships and payments in
order to provide estimates of discrepant reporting at each
of these levels.

There were several major limitations to our study. First,
our exploratory meta-analysis combined data across studies
to estimate the rate of discrepant reporting with more preci-
sion than is possible from a single study alone. However, the
differences between the physician population and method-
ologies used for assessment of COI across studies resulted
in high heterogeneity for pooled results. Most notably, the
definition of COI employed by each of the studies varied
in terms of the types and values of payments included. For
example, not all studies considered food and beverage as a
COlI, and the threshold above which a payment was consid-
ered a COI'was not consistent. In addition, a large proportion
of studies did not assess relevant disclosures. While this may
explain the high rate of mismatch with industry reports, our
study suggests that physicians are poor assessors of relevance.
Thus, the results of the exploratory analyses should be inter-
preted with caution and largely serve to visually illustrate the
range and variability between studies. There are also limita-
tions to the ‘objective data sources’ relied on for disclosures
by industry. Inconsistencies in these databases, which could
represent under or overreporting by industry, have been
reported.”® While physicians are able to review this data, a
challenging payment dispute process may inhibit them from
attempting to correct inaccuracies.” Moreover, with the
exception of two studies from Denmark, our study is limited
to physicians in the USA. Hence it does not include payments
from foreign sponsors or payments to foreign physicians
and may not be generalisable to other countries which do
not mandate reporting of payments by industry. Nonethe-
less, given that many countries have made industry disclo-
sures mandatory and regulated, we believe this is the most
comprehensive source of all payment data for our analysis.
Finally, there may be an element of publication bias. Studies
that demonstrate a high discrepancy may be more likely to
be published than studies with low discrepancies. Unfor-
tunately, the high heterogeneity found in our exploratory
meta-analyses precluded a meaningful quantitative analysis
of publication bias.

Strengths and weaknesses in relation to other studies

Our results verify and extend those reported by Wayant and
Vassar™ who identified 10 studies that examined, exclusively
among authors of clinical practice guidelines, the truthful-
ness of the reporting by physicians of financial relationships
with industry. Those authors identified a pooled accuracy of
18% between actual and reported financial COIs. Our review
extends these findings by evaluating physician disclosure
practices among authors of both Clinical Practice Guidelines
and other publications, presenters of abstracts and papers at
scientific meetings and individuals organising academic meet-
ings. We further characterised discrepancies by examining
putative factors that might be associated with nondisclosure.

Meaning of the study: possible explanations and implications
Putative explanations for the high rates of nondisclosure of
financial COIs by physicians rely on claims that guidelines
specifying what is relevant to report are subjective and open
to interpretation, although most guidelines are standardised
to reduce variation and leave little room for authors to
decide what relationships may be relevant to report. In 2009,
a detailed disclosure form was introduced by the ICMJE,
requiring all authors to disclose all relevant COI within the
past 36 months, encouraging physicians to err on the side of
over disclosure.® Our review found that the accuracy of disclo-
sure was not associated with that journal’s disclosure require-
ments or its endorsement of ICMJE policy requirements,*
which may be related to variability of enforcement. Despite
efforts to standardise the disclosure process, physicians may
continue to omit reporting relevant disclosures due to false
convictions that their relationships with industry do not
apply to their work."" Our meta-analysis found, however, that
a significant proportion of discrepancies were related to the
academic work in question, suggesting that physicians may
not be the most accurate assessors of payment relevance.
The ICMJE form requires authors to specify all relationships
with industry, regardless of the amount of compensation.
While the amounts of unreported payments varied across
studies, we found that smaller amounts were more likely to
be unreported compared with larger payment amounts. In
addition, general payments such as food and beverage, travel
and lodging were most likely to go unreported. This is argu-
ably due to a common perception that expenses for food or
travel costs are unlikely to affect decision making and may
not have equivalent importance as payments for consulting
or honoraria. However, the often-advanced idea that small
payments from industry are unlikely to affect physician judge-
ment in research or medical practice is not supported by the
literature. By contrast, it is clear that feelings of obligation
and impulses toward reciprocity are not related to the size
of a gift™ %'; small as well as larger gifts are associated with
increased rates of prescribing brand-name medications.”
The findings of this systematic review and meta-analysis
suggest that changes to COI disclosure policies beyond those
required by the ICMJE are necessary in the interests of trans-
parency, otherwise self-reported disclosure will continue to
remain an empty panacea. We agree with calls to improve
disclosure through enforced, structured reporting and
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processes to assess relevance.”” One possible solution is for
journals and guideline development organisations to provide
authors with prepopulated disclosure forms with data extrap-
olated from public databases. By doing so, the bias associ-
ated with determining relevance on disclosure forms can
be reduced. Authors should be provided an opportunity to
confirm each COI, and provide justification for payments
they consider inaccurate or irrelevant which can then be
verified by an unbiased party. Ultimately, full transparency
depends on moving away from entirely self-reported disclo-
sures of payments from industry by physicians, and will
require enhanced education on adequate disclosures of COI
by academic institutions and stronger, well-enforced policies
to address non-compliance—the violation of which result
in tangible consequences. Physicians who are found to not
disclose their relationships with industry should expect to
face misconduct charges and academic sanctions.” While
verifying each author’s disclosures may require significant
time and effort by journal editors, the falsification of infor-
mation that others rely on to assess that work should be an
academic offence that is not tolerated.

Unanswered questions and future research

Currently, ICMJE policies require authors to only report
COI within the past 36 months. However, further research is
warranted to ascertain the length of time during which physi-
cians are susceptible to industry influence after receiving
funds. Future research should also investigate the effec-
tiveness of various well-enforced COI disclosure policies.
This would help better inform policies implemented by
journals, guideline developing organisations and academic
institutions.

CONCLUSIONS

Physician self-reports of financial COI are highly discrepant
with objective data sources reporting payments from industry.
Stronger policies are required by journals, guideline develop-
ment organisations and academic institutions to reduce reli-
ance on physician selfreporting of financial COI and address
non-compliance.
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