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Abstract

In the last decade, dialogue between science and society has found a forum in an increasing number of publications on topics
such as public engagement with science and public trust in science. Concerning the latter, issues that include cases of
research misconduct, accountability in research, and conflicts of interest (COls) have shaped global discussions on the
communication of science. In the publication setting, the perception that hiding COls and/or not managing them well may affect
public trust in the research record has grown among editors. We conducted a search for editorials addressing COls between
1989 and 2011, using four major databases: Medline/PubMed, Embase, Scopus, and Web of Knowledge. We explored the
content of these editorials and the relationship they established between COls and the public trust in science. Our results
demonstrate that the relationship between disclosure of COls and public trust in science has become a major concern among
editors. We, thus, argue that COls should be discussed more openly and frequently in graduate courses in the sciences,
around the globe, not only in biomedical but also in non-biomedical areas. This is a critical issue in contemporary science, as
graduate students are the future voices and decision-makers of the research community. Therefore, COls, especially in the
broader context of science and society, merit closer attention from policymakers, researchers, and educators. At times of great
expectations for public engagement with science, mishandling of COls may have undesirable consequences for public
engagement with science and confidence in the scientific endeavor.
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Introduction

In the last decade, dialogue between science and
society has been intense and was echoed in an increasing
number of publications focusing on diverse topics such as
public engagement with science, public understanding of
science, and public trust in science. Concerning the latter,
issues that include cases of research misconduct, account-
ability in research, and conflicts of interest (COls) have
shaped global discussions about the communication of
science (1-3). The issue of COls is a case in point. The
relationship between disclosure of these conflicts and
public trust in research results led the National Institutes of
Health (NIH) in 2011 to “tighten conflict-of-interest over-
sight and to preserve public trust in the face of growing
relationships between academia and industry...” (4). At a

press briefing, NIH director Francis Collins said “We are
confident that the results will further add to the public sense
of confidence in the scientific process and the results that
come out of NIH-funded research” (4).

In the realm of publications, COls in research papers
have been noted as a growing concern, especially since
the 1980s (5). Among journal editors, the perception has
grown that hiding COls and/or not managing them well may
affect trust among peers and trust of the public in the
research record. In 2004, Dr. Drummond Rennie, deputy
editor of the Journal of the American Medical Association,
stated that “...doctors do not know what papers they can
trust in the journals, and the public does not know what to
believe” (6). In order to tackle this problem, the declaration

Correspondence: S.M.R. Vasconcelos, Programa de Educacgdo, Gestéo e Difusdo em Biociéncias (PEGeD/IBqM/UFRJ), 21941-590

Rio de Janeiro, RJ, Brasil. E-mail: svasconcelos@biogmed.ufrj.br

Received April 22, 2013. Accepted August 26, 2013. First published online December 2, 2013.

www.bjournal.com.br

Braz J Med Biol Res 46(12) 2013



1008

of COls has become a requirement for authors of most
international biomedical journals, and many have followed
the guidelines published by the International Committee of
Medical Journal Editors (7).

In the last few years, however, there seems to be a
trend toward requiring declaration of COls for many non-
biomedical journals as well.

The growing affiliation of non-biomedical journals,
such as those published by Elsevier and Oxford University
Press to the Committee on Publication Ethics, can
illustrate this trend (8). These publishers include several
non-biomedical journals whose editorial guidelines are
gradually changing. Part of these changes suggests a
cultural clash when it comes to COl policies for publication
of research papers. For instance, on the website of
Elsevier, which publishes around 1250 journals in
science, engineering, and other technology fields, one
now finds that “all authors should disclose in their
manuscript any financial or other substantive conflict of
interest that might be construed to influence the results or
interpretation of their manuscript” and that “all sources of
financial support for the project should be disclosed” (9).
According to the Ethical Guidelines for Publication of
Chemical Research (revised in 2012) by the American
Chemical Society, “conflicts of interest and sources of
funding of the research reported must be clearly stated at
the time of manuscript submission...” and “the corre-
sponding author must reveal to the editor and to the
readers of the journal any potential and/or relevant
competing financial or other interest (of all authors) that
might be affected by publication of the results...” (10).

Yet, one cannot assume that these guidelines will be
adopted readily by novice authors in engineering journals,
for example. Internalizing the importance of these guide-
lines may take much time for different types of research
communities. Particularly in the last two decades, we
have witnessed a subtle change in the way scientific
results are communicated, although the basic format of
the research paper has kept its original format, i.e., the
Introduction, Methods, Results, and Discussion (IMRAD).
Adopted widely in the second half of the 20th century by
most scientific fields, this format has undergone only
minor changes such as combined sections or inclusion of
supplementary material or explanatory notes.

This somewhat stable format can be associated with
the fact that the IMRAD continues to reflect on the
scientific method, but this is not the sole reason. For many
decades, the research community “functioned through a
number of well-established practices such as peer review,
respect for priority of discovery, comprehensive citation of
the literature, meritocratic preferment on the basis of
research performance, and so on” (11). From a Mertonian
perspective, these would be the norms constituting the
scientific ethos (12). The ethos of science tells us that
issues such as trust and transparency between authors
and reviewers can be taken for granted. This ethos also
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implies that certain rules in this social interaction can be
left unsaid or unwritten. In fact, the following has been
widely assumed: “...an incredibly high level of trust in the
integrity of scientific discovery and a reliance on the
ethical attitudes of individual investigators” (13). But, as
Feldman (13) described, “the playing field changed” in the
1980s, as academic science and industry started to come
closer together.

Increasingly, contemporary science has described the
rules of the game in writing and also asked that the roles
of each player be defined in black and white. In this
scenario, instead of assuming, for example, that the
classical sentence “The submission of a manuscript
implies that it has not been submitted or is under
consideration elsewhere” would be taken as a given,
many journals require that this and other “specific
‘integrity insurance’ steps” be declared by authors
(14,15). Currently, the trend for many international
journals is to require that each author of a manuscript
declare what his/her contributions are. Also, many
international journals, instead of assuming that the data
in the results section are the sole product of the work
described in the materials and methods section, now
require that the raw data be presented (16). This
requirement would allow results in the manuscript to be
double-checked.

In 2001, an editorial in the New England Journal of
Medicine (NEJM) that mentioned a revision of the Uniform
Requirements for Submitted Manuscripts to Biomedical
Journals declared that “many of us (in NEJM) will ask the
responsible author to sign a statement indicating that he
or she accepts full responsibility for the conduct of the
trial, had access to the data, and controlled the decision to
publish” (17). Today, these requirements seem to be a
trend for publication in biomedical and also in non-
biomedical journals (10,18). As already suggested, these
requirements can be associated with growing concerns
about the issue of trust in contemporary science (19). On
the one hand, we may assume that the “publish or perish”
environment per se may send the wrong message to
authors, and academic journals have to reduce the risk of
publishing sloppy and unreliable research results. On the
other hand, awareness that both financial and non-
financial COls may considerably distort research data
has grown in the last few years.

In this scientific communication environment, the
international discussion on research integrity and the
responsible conduct of research (RI/RCR) has played a
crucial role. In addition to causing subtle changes in the
modus operandi of publishing, reporting, and reviewing
research, the discussion on RI/RCR can also be seen as
influencing requirements for institutional training pro-
grams on research ethicsfintegrity for young scientists.
In many of these programs, mostly in biomedical fields,
addressing COls is part of the agenda. This current
attention to competing interests in the conduct of research
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seems to be part of today’s zeitgeist. In contemporary
science, not only financial but also non-financial COls
have been assumed as potential sources of bias that
might threaten the objectivity associated with or desired in
science. Gradually, concerns about disclosure of COls
may be noted in disciplinary fields in which these conflicts
have not traditionally been addressed as a relevant topic
(18). The discussion of these conflicts in climate science,
for example, is a case in point (20).

In our view, among the reasons that may explain this
closer attention to COls are societal demands for more
transparency in the doing and publishing of research. This
is true when we consider that public demonstrations of
concern in some particular research areas have been
attributed to, among other factors, distrust in science and
not to lack of scientific knowledge, as commonly claimed
(21). In the realm of publications, the investigation of how
science and society issues are noted in the approach of
journal editors to COls may shed some light on the
editors’ perceptions of the impact of COIs on public
confidence in science. To our knowledge, this particular
landscape, seen through the eyes of journal editors, has
not been explored in the literature. We looked at these
societal aspects through the eyes of journal editors
because they, together with reviewers, have historically
been acknowledged as the gatekeepers of science. They
can be regarded as representatives of the scientific
community, and their work can have considerable impact
on research trends and public policy.

Data Collection

Search strategy in Medline/[PubMed, Embase,
Scopus, and Web of Knowledge

We conducted a search for editorials covering the
period between January 1989 and August 2011, using
four major databases: Medline/PubMed, Embase,
Scopus, and Web of Knowledge. The key words/phrases
used for searching in each database are not restricted to
financial COls, as can be noted, and many are available in
the list of medical subject headings (MeSH, National
Library of Medicine) (22). The general strategy was as
follows: [(COIl or “conflict of interest” or “conflicts of
interest” or “conflicts of interests” or conflict-of-interest or
disclosure* or “interest policies” or bias) and (“financial
ties” or “financial influence” or “financial interest” or
“financial association” or investment* or “financial con-
flicts” or “funding source” or “competing interest” or “dual
interest” or “financial relationship” or fund)].

This search strategy was based on that used by Blum
et al. (23), although we did not use exactly the same key
words/phrases they used for their study, and we did not
explore academic genres other than editorials.

In our search, we found 119 documents in Medline, 58
in Embase, 82 in Scopus, and 122 in the Web of
Knowledge (Table 1).
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Table 1. Distribution of editorials in the four databases (January
1989-August 2011).

Databases Documents
Medline (PubMed) 119
Embase 58
Scopus 82
Web of Knowledge 122

From a total of 381 titles, 66 were excluded from our
analysis because they appeared in more than one
database. However, in the remaining 315 titles, we
identified 5 that were repeated or overlapped among 27
different journals (Figure 1). For example, the editorial
entitled “Sponsorship, authorship and accountability” by
Davidoff et al. (17) appeared in eight different journals.
These “same-title” editorials were not excluded from the
remaining 315 documents, because we believe they
reveal shared views on COls among the 27 different
journals that published them.

We went through each one of these 315 documents to
confirm whether they were all editorials or included other
pieces such as articles, commentaries, or letters. This
step was important because we found that not all
documents indexed as editorials were really editorials,
which could distort our analysis. We found that 140
documents met our inclusion criteria: the document
should be accessible through our institutions, so that we
could read the entire material, and it should be an
“editorial” addressing COls. These publications com-
prised 44% of the original sample (315). The remaining

Total number of hits from
database searches (n=381)

Publications excluded for
duplicates in the
databases (n=66)

Potentially relevant
editorials identified and
initially screened for
retrieval (n=315)

Publications that met our

inclusion criteria (n=140) Publications excluded for

various reasons (n=175)

Figure 1. Screening process for the analysis.
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175 (55%) documents included two categories of pub-
lications: i) publications that either did not discuss COls or
were not accessible, which we categorized as miscella-
neous or non-accessible publications (108); and ii)
publications that addressed the issue but were not
editorials, although some were indexed as such. These
documents included 19 articles, 4 letters, 25 commen-
taries, 8 discussion pieces, 2 interviews, 1 news, 1 essay,
and 7 viewpoints.

For the 140 documents that met our inclusion criteria,
we tried to identify those that related COls to the idea of
public confidence and trust in researchers and/or science
at large as well as credibility of research results. We, thus,
searched for “confidence”, “trust”, and “credibility” in
each one of the 140 documents.

Results and Discussion

We found 48 (34%) editorials with at least one of the
three terms in the text in context we considered relevant
to this discussion. A few others containing one of the
terms, in phrases (e.g., “confidence interval”) or contexts
unrelated to the discussion, were not included. We
explored the content of these 48 editorials and, in the
following section, we show excerpts taken from a sample
of these documents. The list of these 48 editorials is
available as Supplementary Material.

Among the 48 documents, we found an interesting
relationship between the idea of disclosure of COIs and
that of public confidence and trust in research results in
this publication arena, especially in the last few years. In
fact, the issue of COls gained more visibility in editorials
published by the end of the 1990s in these four
databases, with a marked increase at the beginning of
the 21st century (Figure 2).

This growth noted in Figure 2 is likely to be associated
with concerns over COls that naturally emerged from the
increasing academia-industry relationship, which was

25

20 A

Editorials

0 -
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reinforced especially from the 1980s in North American
science, with the Bayh-Dole Act (24). This legislation was
a congressional effort to promote “cooperative activities
among academia, small business, and industry leading to
new products and processes for the marketplace” (25).
As expected, this arena had an impact on the editorial
realm and gained momentum at the end of the 1990s,
when attention to the role of journal editors in addressing
COls in publications started to increase. According to
Davidoff et al. (26), accountability and independence are
closely linked to scientific authorship. As an editor, he
declared that the journal would “not review or publish
articles based on studies that are conducted under
conditions that allow the sponsor to have sole control of
the data or to withhold publication.”

Attention to COls at that time was also being
broadened as cases of misconduct and questionable
research practices were increasingly discussed in print. In
fact, COls have received particular attention not only from
editors but also from institutions, funding agencies, and
international conferences (27). Many of these discussions
focus on declaring COls as a means to improve reliability
of the research record and increase public confidence in
science. This relationship was identified through the voice
of journal editors in our sample.

Looking at editors’ views on COls in the context of
science and society

One of the major issues raised through the voice of
editors is that today’s research community is more
vulnerable to criticism from society when it comes to
credibility of results from research with undisclosed COls.
The following excerpts illustrate this feature: “In the current
climate of media hype and public mistrust, it is particularly
important to offer transparency...being exposed as some-
one who failed to disclose a competing financial interest is
a clear invitation to suspicion” (18). “Recently, the popular
media has criticized medical journals for not disclosing

1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Year (Jan 1989 - Aug 2011)

Figure 2. Editorials on conflicts of interest-related issues (Medline, Embase, Scopus, and Web of Science), January 1989-August

2011.
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conflicts of interest...” (28). “Responding to the public
outcries, prestigious journals instituted new policies for
authors, and AMCs [American Medical Colleges] under-
took efforts to mitigate the problem” (13).

Concerning public trust, some of the views expressed
in the editorials in our sample are that public confidence in
science is at risk or has been eroded and should be
regained. Accordingly, some editors reinforced the idea
that addressing COls has a role in building public
confidence in contemporary science. The following state-
ments illustrate these points: “We have work to do if we
are to win back that most precious of all commodities,
public trust.... The rules of scientific review and approval
of protocols, free of conflict of interest, must be adhered to
by our institutions” (29). “... (COls) cannot be totally
eliminated in the modern reality so we have to deal with
them. No less than the confidence of our patients and the
public at large is at risk if we do not. Evidence of our
failure to respond fully and in a timely manner to the
recognition of this growing problem is hard to ignore” (30).
“The need for transparency in reporting the financial
conflicts of interest of authors and the relationships
between investigators and funding sources has never
been greater and is essential to help maintain confidence
and trust in the scientific integrity of medical research
articles” (31). “... One might properly ask what the public
thinks about disclosure since, after all, the purpose is to
‘ensure the public trust” (32).

Concerning the public perception of science as a
trustworthy enterprise, undisclosed COIs may have a
detrimental effect, as these editors point out: “For
Science’s Gatekeepers, a Credibility Gap’, ‘Tough-
Talking Journal Editor Faces Accusations of Leniency’,
‘Some Seek to Lift Veil on Research Funding'. If such
tittes of recent newspaper clippings are any indication,
public perception of the scientific publishing industry,
perhaps still somewhat tender from bruises inflicted
earlier this year by stories of fabricated data in a few
high-profile articles, has taken another beating” (33).

“...Some authors are not getting the message regard-
ing disclosure reporting requirements and, with these
amounts of money involved, the medical establishment
and public can easily lose trust in what journals report...”
(34). “Trust in the clinical research enterprise is a fragile
commodity. Failure to preserve and protect it can easily
lead to disruption and losses that may never be fully
regained... We all must work to preserve and protect this
public trust, and this will happen only if we make it our
priority. Conflict of interest or conflict of priorities?” (35).

This analysis of COls in editorials indexed in Medline,
Embase, Scopus, and Web of Science suggests, on the
one hand, that competing interests in research are
frequently associated with biased results and/or the idea
of public trust in science. In fact, researchers, science
educators, and policymakers have echoed journal editors’
concerns over COls that may compromise the credibility
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of the research record. As remarked by the National
Academies, “the level of trust that has characterized
science and its relationship with society has contributed to
a period of unparalleled scientific productivity. But this
trust will endure only if the scientific community devotes
itself to exemplifying and transmitting the values asso-
ciated with ethical scientific conduct” (36).

Concluding Remarks

The editorials in our sample suggest that public
perception about the credibility of research results
deserves greater attention among scientists. This is
particularly important when we consider that not only
biomedical research but many non-biomedical research
areas are now being funded by industry. According to
recent data on research and development (R&D) for the
countries within the Organization for Economic
Cooperation and Development, spending on R&D by
industry in these countries increased from 52% in 1981 to
65% in 2008. According to these data, R&D spending by
foreign investors in countries grew from about US$30
billion to US$67 billion, from 1993 to 2002 (37). This
situation may involve more frequent problems linked to
undisclosed COls or even to disclosed COls that may not
be adequately managed. It is well documented that this
changing research climate has already had an impact on
public confidence in science, which seems to be weaker
for industry-related scientific research (21). This issue
suggests that addressing COls could play a fundamental
part in efforts to reduce distorted research records, such
as those that may be influenced by corporate bias (38) but
be taken as sound data by peers and eventually by the
public.

In this context, our results point to a broader picture
when it comes to disclosure of COls in research papers.
Today, undeclared competing interests might add to the
reasons justifying the retraction of a paper, and greater
exposure of such interests is expected on the part of
authors, reviewers, and editors themselves. Concerning
authors, Frank Gannon (39) notes, “we (authors) could be
more transparent by indicating any conflicts of interest...
transparency seems to be a first step to overcome
society’s distrust in science and scientists”. Apart from
financial interests, personal, intellectual, and other kinds
of competing interests have also been noted as a concern
in research papers (40).

We find that the relationship these editorials establish
between disclosure of competing interests and credibility
of research results corroborates the idea that addressing
COls in the research paper is a legitimate societal
demand for contemporary science. If so, as the gate-
keepers of science, editors are expected to help broaden
the attention to COls in publications and the impact these
conflicts may have on public confidence in the research
community. This is true even if we consider that simple
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disclosure of COls is an adequate response; never-
theless, the question of managing them so that the
research record is not distorted seems to be a more
severe challenge.

This challenge is of considerable importance for the
academic and professional careers of young researchers,
who have to face a growing number of competing
demands in today’s research environment. Dealing
successfully with COls is an additional concern and
should be more openly and frequently discussed in
graduate courses all over the globe, not only in biomedical
but also in non-biomedical research areas. On the one
hand, these young researchers experience an academic
environment that increasingly fosters creativity, innova-
tion, and entrepreneurship. On the other hand, they have
to meet a number of ethical challenges such as plagiar-
ism, ghostwriting, honorary authorship, and selective or
biased reporting of research results, to name just a few of
those that may be associated with COls. In this complex
environment, informing the public adequately about
science, its processes, achievements, and controversies
seems to be another challenge. Today’s graduate
students, who are “future spokespeople and decision-
makers at science institutions” (21), cannot rely on tacit
knowledge to succeed in this environment. They “should
be taught about the social and political context of science
and how to communicate with the media and a diversity of
publics”. If this aspect of training is not adequately
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