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A narrative on the fabrication of results in
science

Jodo Freitas*, Dulce Esteves and Henrique Neiva

Data fabrication is an act of scientific misconduct that affects its transparency and veracity. In this
study we identify the main data fabrication problems in scientific research and suggest prevention
methodologies. This article is a narrative review of the major articles in fabrication of results in
science. The results of this review provide the knowledge that fabrication cases come from most
diverse scientific fields. Currently, there is more pressure on scientists to publish. As a result,
several studies now report on data fabrication in research. State laws and research ethics committees
strengthen relationships to criminalize this type of misconduct that usurps state funds. This study dis-
cusses the controversies and complexities of data fabrication in scientific research. Ethics commit-
tees must continue their efforts to prevent data fabrication, thus contributing to scientific

transparency.
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SCIENTIFIC misconduct does not stop with a decline in
morality and increase in competition in obtaining
research funds. Instead, very well structured, accusations
of scientific misconduct, stand in the history of
science itself from ancient Greece to the present day'.
Although the respective federal agencies nuclearize the
concept of scientific conduct to review and disseminate
research, experts have a more popular view’. According
to the Council of Scientific Editors (CSE), scientific mis-
conduct is ‘the behaviour of a researcher, whether inten-
tional or not, which falls short of a good ethical and
scientific standard”’.

Currently, there is pressure on researchers to publish
frequently and in high-impact journals®. Bibliometric
assessment is used to enhance productivity and distribu-
tion of resources’ *. However, in another way, the finan-
cial resources available for such efforts are clearly
inadequate. Therefore, competition for these limited
funds has created a hostile environment and is highly
favourable to the appearance of scientific misconduct.

The competitive level in science is changing and con-
cerns that this may alter scientific knowledge are being
debated’ . The findings of published research are some-
times refuted by subsequent evidence, resulting in confu-
sion and disappointment'>. Between 2000 and 2017,
15,000 articles were published on research misconduct'’.
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Current data show that, the success rate of eligible pro-
posals in the Universities for the year 2015 was only
14%; as governments decrease funding, the pressure on
universities to obtain funding from other sources increas-
es, including the UE and the private sector'’.

Data fraud can have four types of external effects'®. It
can damage the career of colleagues and students, who
unknowingly co-write articles with a fraudulent re-
searcher. In clinical cases, patients may suffer due to lack
of information about the effectiveness of different treat-
ment options. Fraud can slow down scientific progress,
because researchers waste precious resources (funds as
well as time) trying to follow the clues from dubious
research. Finally, notes on scientific fraud damage the
image of the field in which the fraud was committed and
reduce the confidence of science. Scientists involved in
fraudulent research can face adverse social, financial and
legal consequences'”. Recently, a study of 10,500 articles
retracted until 2016 showed that 0.04% was retracted; the
annual retraction rate was around 1000. The rate of in-
crease is slowing down since 2012, and 43% of the 946
articles retracted in 2014 were due to FFP (fabrication,
falsification and plagiarism)'®.

Literature on ethics in scientific research shows the
frequency of production of results, increasing society’s
lack of trust in the scientific community. Thus, the present
study reviews the results of data fabrication in science.

Methodology

We began with a narrative review of the literature to ana-
lyse data fabrication in science, followed by a synthesis
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of the results, combined with a reflective perspective
from the authors. The study was carried during Novem-
ber—December 2020 using the databases PubMed and
Google Scholar. The inclusion criteria were (1) complete
articles and (2) English or Portuguese language. The
articles focused on data fabrication in science, on authors
and their responsibilities on the fabrication and miscon-
duct in scientific research and the ways of preventing
them. Exclusion criteria were: (1) abstracts, (2) confer-
ence proceedings, (3) general science misconduct articles
and (4) books. The search resulted in 56 articles from a
diversified list of scientific fields. We then synthesized
the main concepts on data fabrication.

Data fabrication

Data fabrication is a large concept in society and it is
essential to distinguish it in the context of the ethical
problems of scientific research. In this context fabrication
is the report of a set, total or partial, of data that does not
exist and were invented. For this, the way to obtain them
is forged, or includes the description of experiences that
have never been carried out'"'*. As the opposite of telling
the truth, the quintessential form of conduct of unethical
research, but when the scientific baggage is removed,
fabrication represents the activity of combining, shaping
and/or organizing the elements as a whole for a specific
purpose”.

During studies, misunderstandings between fabrication
(presentation of facts or unproven data) and falsification
(alteration or selection of certain data to obtain the
desired results) should be strictly avoided®. Particularly
in the scientific community in the United States, fabrica-
tion is considered a form of research misconduct, often

associated with the term ‘falsification’'’.

Fabrication, falsification and plagiarism

Despite the causes and estimates of misconduct in scien-
tific research, the problem remains diverse. The literature
suggests that scientific misconduct, namely fabrication,
falsification and plagiarism in research, continues to
damage public health and confidence in science. Thus, it
should be relevant to establish the concepts and the
consequent differences.

During studies, misunderstandings between fabrication
(presentation of facts or unproven data) and falsification
(alteration or selection of certain data to obtain the
desired results) should be strictly avoided®’. Some of the
great scientists of the past such as Galileo, Newton, Dal-
ton, Mendel, Millikan and Einstein have been accused of
fabricating, falsifying and plagiarizing data®'**. Both fab-
rication and falsification are ways of lying about the data
reported in an article. Forgery is manipulating materi-
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als, equipment or research processes, or altering or omit-
ting data or results so that the research is not accurately
represented in the search log.

Plagiarism is qualitatively different from the other two
because it does not distort scientific knowledge, although
it has important consequences on the career of those
invozl4ved and, therefore, on the entire scientific commu-
nity”.

The frequency of fabrication in science

There is a notion that fabricated results tend to be uncov-
ered due to the self-regulatory mechanism of research
regulation®. This is certainly far from the truth, leading
many scientists to believe that no action on their part is
necessary.

According to a survey of 549 students at the University
of California, 15% admitted that they would be willing to
select, omit, or fabricate data to win a grant or publish a
paper’®. In a similar survey, 7% of postdocs at the Uni-
versity of California, San Francisco, said they were will-
ing to select or omit data to improve their results®’.

Judith Swazey and her colleagues, covering undergra-
duate students and professors at 99 universities, found
that 44% of students and 50% of the faculty were aware
of two or more types of misconduct, and approximately
10% observed or had direct knowledge in the manufac-
ture of data’. The American Association for the
Advancement of Science surveyed a random sample of its
members and 27% of respondents said they admitted that
they found or witnessed research that was fabricated,
falsified or plagiarized in the past 10 years>.

A meta-analysis of published research was done that
asked scientists whether they or their peers had already
committed acts of scientific misconduct. Approximately
2% of respondents admitted to having committed scien-
tific misconduct and 14% reported knowledge of such
behaviour by their peers®™. In the same context, it is sug-
gested that there is evidence consistent with the ‘deliber-
ate fraud’ hypothesis; the results suggest that articles
based on manufactured or falsified data represent a calcu-
lated effort to deceive, inferring that obviousness is not
naive, irresponsible or inadvertent®'.

The case of Diederik Stapel, that published more than
50 influential studies, including subjects that indicate
dirty environments encourage racism, that eating meat
makes people selfish and that power undermines morali-
ty. Some of these studies elevated his academic career,
before some of his students denounced him*”.

In the last four decades, there has been a tenfold
increase in retractions for fraud or suspected fraud since
1975 (ref. 33). The respective rates have varied between
high levels in academic disciplines, such as cell biology
and oncology and low levels such as in sociology and
political science™. This fact reflects that in terms of criteria

CURRENT SCIENCE, VOL. 121, NO. 2, 25 JULY 2021



GENERAL ARTICLES

they are more objective and the respective medical con-
sequences are more serious in the area of health than in
other social sciences; comparatively in the case of psy-
chology it was an intermediate rate™*.

The fabrication of data is not restricted to just a labora-
tory or university. It can be an act with external ramifica-
tions™.

In a study in the field of social psychology and perso-
nality, the authors found that in their sample, researchers
had the feeling that the authors presented themselves as
‘the field as a whole can be very rotten’*. In the field of
psychology, over three decades, more than half of the
data contained inconsistencies in the report of P-values
that often led to false conclusions about statistical signifi-
cance”’.

Data fabrication in scientific research is not limited to
the social sciences, but also in the business world and in
the industry.

A study showed that Google secretly paid US$ 5000—
400,000 to academics to help prevent changes to the mar-
ket regulations that maintain the company’s dominance™®.
Cases in the food industry have also shown that scientific
research financed by certain brands that produce foods
whose effects need to be tested, led to results that helped
omit or cover up the real harmful consequences on con-
sumers’ health®. Another case more specifically in the
automotive industry was one carried out by a team from
West Virginia University, USA, which unmasked Volks-
wagen’s fraudulent and environmental pollution practices
regarding its diesel cars™.

Criminalization in data fabrication

The phenomenon of research misconduct is an interna-
tional concern. In the 1980s, highly publicized cases of
misconduct in Government-funded research in the US,
alerted scientists and lawmakers to the importance of the
problem. Such misconduct scandals have occurred in
many other countries since then, covering Canada, China,
Denmark, Germany, Italy, Japan, The Netherlands, South
Korea and the United Kingdom™***'.

Public policies and scientific ethics committees must
guarantee the integrity of science so that discoveries
made in a fraudulent manner are not integrated into the
body of scientific knowledge. In addition to the adminis-
trative performance of the committees, there should be
civil law penalty. The use of federal or state funds result-
ing from false or fraudulent publications can lead to civil
penalties.

The general public must expect the punishment for
fabrication by scientists to be equivalent to that of other
sectors of our society™.

Data fraud leads to wasting millions of dollars of
Government funds* * and also poses substantial risks to
society and public health*®, being responsible for thou-
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sands of deaths’’. There is widespread agreement among
scientists that such behaviour is morally wrong and must
be sanctioned****%.

In the past three decades, criminalization has been wit-
nessed in scientific research; however, only 39 scientists
from seven countries were subject to criminal sanctions
between 1979 and 2015 (ref. 48).

One such case is that of Eric Poehlman, a medical sci-
entist at the University of Vermont, USA, who published
10 articles containing fabricated data to support his study
of metabolic changes in women. His studies cost the gov-
ernment US$ 2.9 million and was the first US scientist to
be arrested for scientific fraud. Also in the United
States, on 1 July 2015, a judge passed a 4.5-year prison
sentence and US$ 7.2 million fine to scientist Dong-Pyou
Han for tampering with HIV research data®'.

Data fabrication in medical research can lead to two
major problems. First there will be an erosion of confi-
dence in the general validity of scientific discoveries,
which may imply a slowdown in the pace of research, as
researchers spend more time trying to confirm the work
of others. Secondly, fraud or deception can cause a
patient’s treatment to be based on less firm scientific
evidence, and therefore may not have the expected bene-
fit and possibly cause damage to patients'®.

In the case of sports science also data fabrication is
considered a harmful practice, as it affects the reliability
of the data and reduces the validity of research in the long
term’”.

Trends for the future

Given the current situation, Merton’s™ concept that
scientific ethos is the search for knowledge, which would
be produced in compliance with the principles of a scien-
tist’s disinterest, the spirit of community and the sharing
of knowledge among peers is not valid is out of the ques-
tion.

The objective of research should be to increase knowl-
edge and develop new ideas with important consequences
to the whole society. Due to its crucial role, the impor-
tance of integrity in research cannot be overestimated™®. It
seems evident that policies of scientific misconduct are
not just a good idea, but a need”.

Investigating and prosecuting allegations of miscon-
duct related to international collaborations can be diffi-
cult since different countries have different Ilaws,
regulations and policies in relation to research miscon-
duct™®. Some organizations and academics have requested
the global research community to develop international
guidelines to harmonize conflicting rules of miscon-
duct! 55657

The incorruptibility of scientific records, and their pre-
cision, dominance and value in the final analysis impact
the health and well-being of society. Thus, scientists must
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use the highest possible standards while proposing, con-
ducting, reviewing and reporting research, or when edu-
cating and mentoring new researchers™. Prevention
methods should be emphasized, especially by observers
and juries with experience in various stages of research,
with regard to academic misconduct.

In the literature and political disputes at the interna-
tional level on the integrity of research, the focus is on
research institutions on a daily basis, with a strong drive
to encourage them to strengthen standardized policies,
guidelines and operational procedures®. However, as
analysis demonstrated, that department heads did not seem
to use organizational policies in their sense making around
research integrity®. Science now needs to strengthen rela-
tions with economic and political stakeholders®"®*.

Members of the scientific community draw an ethical
distinction between data fraud and selective reporting, but
consider both behaviours as immoral and deserving of
punishment®’. In the same vein, several statistical
methods are available to evaluate whether the data are
likely to be manufactured or not®.

Conclusion

The responsibility for conducting research is the basis for
sound scientific practice. Over the past few decades, the
scientific community and the respective ethics commit-
tees have gained knowledge for improvement in achiev-
ing clarity about the results produced, as well as the
claims and sanctions associated with this type of practice.

Fabrication is a phenomenon that scientific system has
faced since its creation and it is considered a problem that
causes losses, and the numbers of its incidences cannot be
easily verified by qualitative or quantitative methods.

It is unlikely that a global organization will criminalize
this act, but efforts are made to ensure that there
are structures for the same. Nevertheless, this type of
misconduct will always be associated with scientific
research, being not a symbiosis, but a virus. The digital
age has opened the doors to a massive amount of data that
are simple and easy to access. It also provides tools for
the interpretation of data and analysis of scientific dis-
coveries; however, it can increase cases of plagiarism.

Universities, research institutions, Government organi-
zations and other stakeholders must join efforts to eluci-
date the effects of fabrication on scientific research.

After all, science is the search for truth.
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