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 The many facets of research integrity: What can we do

to ensure it?
Desmond M. D’Souza, MD,a Robert M. Sade, MD,b and Susan D. Moffatt-Bruce, MD, PhDa
Many different interventions are needed to address
the multiple facets of research integrity.

CENTRAL MESSAGE

Surgeons and institutions have a
Research misconduct and detrimental research practices
damage the foundations of biomedical research. The
reliability of research findings and the medical literature
that reports them are fundamentally important for ensuring
both the provision of good clinical care and the appropriate
use of science and technology resources. As scientists and
care providers, we assume that we can trust the literature
we read and that it reports reliable research findings and
conclusions. Protecting the research enterprise is an active
process and the responsibly of many individuals and
institutions, including the surgeons who might alter their
practices based on journal reports, funding bodies,
institutions that facilitate and support the research, and
ultimately the editorial staff of the journals that disseminate
research findings.
central role in protecting and
ensuring the integrity of
research. Many factors lead to
research misconduct, so many
different interventions are
needed to address them.

This Invited Expert Opinion provides a perspec-
tive on the following presentation: https://nexus.
od.nih.gov/all/2019/08/15/thoughts-on-how-institutions-
can-promote-a-culture-of-research-integrity/.

See Commentaries on pages 734 and 735.
WHAT DOES IT MEAN TO PROTECT RESEARCH
INTEGRITY?

Biomedical research is complex, and violations of
standards and norms can occur in a wide variety of ways
that range from transgressions of personal honesty, such
as plagiarism and duplicate publication, to horrifically
damaging offenses such as falsification and fabrication of
data that undermine the very foundations of science. For
example, public health is still reeling from a false
report of a nonexistent linkage between the measles-
mumps-rubella vaccine and autism in children 2 decades
ago.1,2 Particularly damaging to individual patients are
transgressions, including unethical consenting practices
and unsafe treatment of study participants. The spectrum
of research misconduct is broad, with substantial
implications on many levels. The many facets of scientific
integrity and the many parties responsible for protecting it
require the use of a variety of interventions to detect and
adjudicate misconduct. As scientists and surgeons, we
must support effective interventions to ensure the soundness
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of the research that we and our colleagues carry out and that
our journals report, thereby ensuring the safety of our
patients.
WHAT IS THE MAGNITUDE OF THE PROBLEM?
Recently, institutions have been urged to take more re-

sponsibility for ensuring research integrity.3,4 Awide range
of problems in institutional investigations of allegation of
research misconduct have been identified, including poor
quality of investigative processes, limited oversight, and
variability in the ultimate misconduct reports. Institutions
that employ the researchers, own and maintain the facilities
in which the research is executed, collect and administer
grant funds, and train the next generation of researchers
have primary responsibility for ensuring research integrity,
yet this institutional obligation has been poorly
ery c September 2020
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performed.3,4 Moreover, research standards and investiga-
tive practices and policies are administered by various
regulatory agencies, and these standards, practices, and
policies vary among countries.5 Furthermore, the practices
and policies that do exist are rarely evidence-based, and no
formal entity either nationally or internationally is
ultimately responsible for oversight of research integrity
standards.5 Clearly, the problem of ensuring scientific
integrity is real and pervasive.

The biomedical and life sciences literature has endured
thousands of retractions in recent years, mostly for
suspected fraud or duplicate publication.6 We suspect
that the large number of retractions are but the tip of the
iceberg, because the reported cases represent only those
that are detected and adjudicated; therefore, the overall
incidence of research misconduct is likely to be greatly
underreported.

The magnitude of the problem was illustrated by the
recent report of payment of millions of dollars in fines to
federal agencies by multiple institutions for fabricating
data.7 Whilst the principle investigator is ultimately
responsible, maintaining research integrity must also
extend to the entire research team that is complicit, often
unwittingly, in the deceit.7 Investigations of misconduct in
more than 200 publications by 4 major academic
institutions took 8 to 17 months to complete.8 During this
prolonged investigative time, flawed data or clinical
recommendations could be disseminated and adopted
before action could be taken to warn physicians of the
defective information.

Three reports from the National Academies of Science,
Engineering and Medicine (NASEM) underscore the
phenomenon not only of research misconduct, but also of
failure to recognize it.9-11 During 2016, NASEM reported
that ‘‘academic research institutions have failed to
respond appropriately to investigators’ transgressions or
failed to use effectively the range of tools available to
create an environment that strongly discourages, at both
the institutional and the individual level.’’9 During 2017,
the NASEM Committee on Responsible Science noted,
‘‘Significant gaps exist in the information available to
institutions as well as to the rest of the research enterprise
about how allegations are handled, what challenges arise
and how successful institutions are able to ensure effective
performance.’’10 Lastly, the Committee on the Review of
Omics-Based Tests for Predicting Patient Outcomes in
Clinical Trials, reported that ‘‘institutions could be
influenced by secondary interests beyond simply the
financial ones and could be grouped together under
reputational value for the institution and the individual
researcher.’’11 It appears, therefore, that there is a major
problem in the detection and investigation of research
The Journal of Thoracic and Ca
transgressions, and ultimately in the assumption of respon-
sibility for scientific integrity.

WHY IS THE LOSS OF RESEARCH INTEGRITY
SUCH A PROBLEM?
As a profession, we are responsible for our own code of

conduct and for ensuring adherence to it. Fraudulent and un-
ethical research practices and insufficient investigations un-
dermine public confidence in us as scientists and surgeons
and negatively influence patient care and affect the develop-
ment of future technologies.12 Research misconduct has
grown in the biomedical and broader scientific research
arenas during recent decades. Many causes can be ascribed
to research misconduct and the resultant loss of integrity,
including efforts toward personal promotion, competition
for research grants and funding, and competitive forces at
the institutional level, such as a race to innovate and dissem-
inate new technologies, toward enhancing institutional
reputation. The publish or perish adage is age-old and has
been given new life and impetus by institutional pressure
on investigators who are not only concerned with their
own academic advancement and reputation, but also
increasingly required to earn substantial portions of their
own salaries through continuously generating grants that
support their academically based remuneration. Another
facet of this phenomenon is in the number of co-authors
per publication, which has grown substantially during
recent decades. The growing complexity of multidisci-
plinary teamwork makes monitoring and adherence to sci-
entific norms even more difficult.13

Building a culture of research quality and integrity re-
quires discussion and standard-setting across small and
large enterprises of varying complexity. Responsibility for
ensuring the integrity of scientific processes and dissemina-
tion of reliable results falls on research professionals, fun-
ders, institutional administrators, scientific societies,
journal editors, and clinicians. These entities have their
own interests that can be in conflict, and their priorities
and expectations can be at odds. Today’s science is exciting
and innovative, but its very complexity contributes to the
risk of misconduct.14

WHATARE THE SOLUTIONS FOR SURGEONS?
Preventing misconduct and ensuring research integrity

requires a set of research standards. A recent step in that di-
rection was taken in this journal and 2 other major cardio-
thoracic surgery journals by the simultaneous publication
of a proposed checklist for research integrity investigations,
which also provides the necessary components of appro-
priate research conduct.4 The checklist, if used appropri-
ately, is designed to address whether an investigation
follows a reasonable process and if the institutional report
rdiovascular Surgery c Volume 160, Number 3 731
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of its investigation is appropriate and complete. Perhaps
even more important than a checklist for use in investiga-
tions of misconduct allegations is the use of a checklist
for the actual conduct of clinical research, as presented by
Bando and colleagues15 along with the accompanying com-
mentaries. This checklist is applicable to most types of
clinical research, and we suggest that, with minor modifica-
tions, it could be applied to basic science and outcomes
research. The components of the checklist are reasonable:
standardized training for all investigators, fully reviewed
scientific protocols with documentation of agreement by
the investigators, data collection and storage standards,
and numerous other suggestions for standardizing research
processes. Adherence to these checklist components have
the potential to help getting the research right in the first
place and if not, ensuring that missteps will not happen
again.15

Surgeons can undertake a number of other strategies to
contribute to scientific integrity. First and foremost,
research practices and policies should be updated by de-
partments and institutions to align values, ideals, and ex-
pectations concerning research processes. Secondly, our
institutions should foster a culture of research reliability
and surgeons should educate ourselves and our trainees
in the responsible conduct of research as well as in
research ethics.16 Further to this, institutions should
develop and employ a methodology that provides value
to research that is not published but still advances the field
or discipline. Thirdly, allegations of research misconduct
that are brought to the attention of our departments, insti-
tutions, or journal editorial staffs must be taken seriously.
Whistleblowers should be treated fairly in a timely
manner, and be protected and thanked for coming forward
with their concerns. Fourthly, institutions should establish
a research integrity advisory board that includes key stake-
holders, such as investigators and patient–subjects poten-
tially influenced by the findings. Such advisory boards
could be adopted by our journals, ensuring a fair, unbiased
approach to policies relevant to allegations of research
misconduct. Our surgical societies should have clearly ex-
pressed expectations about the integrity of research pre-
sented at their meetings, as well as disciplinary
standards, including the consequences of transgressions.17

Responsibility for publishing an ethically challenged or
flawed article ultimately rests on the editors, who must
therefore be informed and educated about detecting, inves-
tigating, and responding to research misconduct.6,14,18

There is no substitute for surgeons to accept personal re-
sponsibility to learn and acquire the skills necessary for
critically reviewing and appraising the quality of research
and its integrity in all settings—within our own groups, de-
partments, institutions, or journals. The required education
is available and we should make it a priority to acquire it.18
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Additionally, a special consideration is the way in which
we interact with industry. Surgical investigators have ac-
cess to industry funding for research studies that they later
publish. We and our respective institutions must use indus-
trial funding responsibly, and we must perform and pub-
lish the research with the highest level of integrity,
regardless of funding sources, accepting no outside undue
influence.

Whilst the recommendations we have described might
seem demanding, momentum is growing nationally and
internationally to produce truly hardwired and standard-
ized accountability around research integrity. The
European Promoting Integrity as an Integral Dimension
of Excellence in Research project has conducted compre-
hensive studies of research processes, and a consensus
panel produced clear outcomes and recommendations,
which cover all aspects of research integrity: policy,
education, training, cultural acceptance, incentive
management, transparency, and safety, and establishment
of a research integrity committee.16 There is support
within the United States for the development of a national
advisory board for research integrity that would support,
enforce, and adjudicate in a manner similar to the
recommendations of the Promoting Integrity as an
Integral Dimension of Excellence in Research project.6

Each of us as scientists and surgeons can consider these
recommendations and work toward adopting them in our
institutions.19-21 Although each of us could develop our
own research integrity program, collectively we can do
even more by acting to improve the overall culture of
maintaining research integrity.21

CONCLUSIONS
Integrity and trust are essential attributes of scientific

and biomedical research. Scientific misconduct repre-
sents a danger to institutions as well as to their faculty,
residents, students, staff, and patients, and even more
importantly, to the entire body of science itself. To
achieve and maintain public trust, scientists and surgeons
must take steps to ensure and maintain the integrity of our
research enterprise. To do so requires collaboration
among researchers and among academic institutions.
Our failure to maintain integrity in our research will
lead to increasing efforts to do so by outside stakeholders,
including funding organizations and the public and
patients we serve. This could ultimately lead to
undesirable consequences such as substantial financial
and nonfinancial penalties, adverse publicity, and
reputational damage. To ensure scientific integrity,
researchers and institutions would be best served to
self-educate, self-regulate, and ultimately self-report—
this is, after all, the central responsibility as well as the
very definition of a profession.
ery c September 2020
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