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ABSTRACT

Research integrity is manifested thru the use of honest 
and verifiable research methods with adherence to 
accepted professional codes. Recently, trustworthiness 
in research has been challenged by various forms of 
research misconduct, such as analytical flexibility, 
data dredging, HARKing (hypothesis after research 
knowledge), plagiarism, and selective and distorted 
reporting. Drivers of research misconduct have been 
identified as institutional--publication incentives to 
pursue a career,  researcher--metric of success is 
publication volume, and the journal-- more likely to 
accept papers with positive. The open access mode 
propelling the proliferation of predatory journals 
is causing a dilemma to sound research reporting. 
Measures were established to curtail research 
integrity challenges, such as study registration, 
open data, common reporting standards, a team of 
rivals, and blind analysis. This report will elaborate 
and provide insight into what influenced research 
misconduct, how it can be mitigated, and how to 
maintain a credible research environment.
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INTRODUCTION

The integrity of research is fundamental to the 
advancement of knowledge, the public’s support 
for research, and the autonomy of the academic 
profession [1]. Research integrity is based on the 
adherence to core values of objectivity, honesty, 
openness, fairness, accountability, and stewardship 
[2]. The multidimensional aspect of ethical scientific 
conduct involves researchers who rely on reliable 
results and public support. Further, the public relies 
on scientific progress, which could be perilous and 
harmful to unethical scientific activities [1].

Smith defines  research misconduct  as the 
fabrication, falsification, or plagiarism in proposing, 
performing, or reviewing research or reporting 
results [3]. In 1981, Dr. John R. Darsee, a cardiology 
research fellow, admitted to falsifying data in most 
of his research. Prof. Eugene Braunwald, a world-
renowned mentor, had ordered to withdraw all of 
Dr. Darsee’s work from various scientific meetings 
and peer-reviewed publications and had to notify 
the funding agency, the National Institutes of Health 
(NIH), of such dishonest work [4]. Because of 
the rampant research misconduct in the ’70s and 
’80s, the US Congress passed the Health Research 
Extension Act in 1985, which was transformed and 
is currently known as the Office of Research Integrity 
(ORI) in 1992. Its primary role is to prevent research 
fraud, promote research integrity through oversight 
and education, and review institutional findings 
and recommendations [5]. ORI’s misconduct case 
summaries are published on their official website 
with specific administrative actions imposed on 
dishonest research findings [6]. Of note is the 
case of Dr. Ylbin Lin, a postdoctoral fellow found 
guilty of falsifying, fabricating, and plagiarizing six 
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papers and eight manuscripts. He falsely assembled 
random paragraphs of text, tables, and figures from 
previous publications and manuscripts to improve 
his citation metrics. Dr. Lin agreed to exclude himself 
voluntarily for ten years from contracting with US 
government agencies [7]. Similarly, in the survey 
by Bouter and colleagues, the major research fraud 
problems in modern research have been identified, 
such as selective reporting, selective citing, and 
flaws in quality assurance and mentoring [8]. Such 
research dishonesty has been demonstrated even 
among faculty staff and scholars across all science 
disciplines [9,10]. 

Two significant contributors that influence 
researchers to engage in research fraud are the 
competitiveness and pressure to acquire grants and 
publication acceptance in top-tier journals [8,9]. 
Peer review, a gauge of journal integrity, has recently 
been challenged [3]. Smith contested that flaws and 
abuses have been described in peer-reviewing, such 
as the “power” of a name, bias over negative results, 
and objectivity [3]. 

Overall, preventive measures have been 
formulated and implemented to address this research 
misbehavior. Professional, legal, and peer sanctions 
have been applied and supported [10]. Notably, 

various forms of system approaches are gaining 
interest, from protocol registration to open data and 
blind review [11,12].

This report elaborates further on the researchers’ 
risk factors for engaging in unethical research 
practices and tackles published preventive measures 
beneficial to all concerned stakeholders.

CHALLENGES, DRIVERS, AND ADVERSE 
OUTCOME OF UNETHICAL RESEARCH 
PRACTICES

The performance of research activities is often 
placed on a specific pedestal of professional needs. 
The honesty and integrity of scientists are widely 
believed to be threatened by pressures to publish, 
unsupportive research environments, and other 
structural, sociological, and psychological factors, 
such as academic advancement, job security, 
promotion to a higher level of training, and securing 
of research funds [13-15]

Although monetary prizes were initially introduced 
as metaphors of prestige [16], recently, they are being 
utilized as an incentive to attract young research 
aspirants to sustain research interest and work or as 
a cash reward for exemplary research performance. 

Figure 1. Decision algorithm that can be used by authors to discriminate between open access journals and predatory 
journals. COPE, Committee on Publication Ethics. Adapted from Richtig G, Berger M, Lange-Asschenfeldt B, Aberer W, 
Richtig E. Problems and challenges of predatory journals. J Eur Acad Dermatol Venereol. 2018;32(9):1441–9. http://dx.doi.
org/10.1111/jdv.15039
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Quan and colleagues described the landscape cash-
per-publication reward policy in China. The amount 
has been increasing for cash rewards ranging from 
USD30 to USD165,000 for a single publication. The 
majority are given to the first author, and there is no 
regard for author requirement, primarily when papers 
are published in prestigious journals (e.g., Nature, 
Science) [17]. The negative impact of the monetary 
reward policy was apparent in the bias to recognize 
exemplary research output published in unpopular 
journals, disregard of authorship rule, abuse of 
bibliometric indicators, and displaced academic goals 
[17,18]. Furthermore, Hvisendahl reported rampant 
academic fraud, such as plagiarism, academic 
dishonesty, ghostwritten papers, and fake peer review 
scandal, in many Chinese publications [19].

Another critical stumbling block and a significant 
research misconduct driver is the challenge of 
publishing negative results [20-24]. With the pressure 
of acquiring grants and publication in a high-
impact journal, researchers fall prey to fabricating, 
falsifying, or distorting data to land in top-tier journals 
[20,22,24]. Fanelli reported a 22% increase from 
1990 to 2007 in the frequency of publication of 
papers with positive results in most high-yield countries 
[21]. In their analysis of unpublished and published 
papers in social sciences, Franco and colleagues 
reported that those with solid results are likely to be 
written up, submitted, and accepted for publication. 
The misconception of less publication potential for 
studies yielding null data has led to shelving off and 
abandoning interesting research work [24]. The 
adverse outcome of this predicament could lead to 
situations that limit the replicability assumption of 
science, as replication cannot be meaningful without 
the potential acknowledgment of failed replications. 
Moreover, blocking the publication and interpretation 
of null results may further extinguish questionable 
researcher practices [22].

Recently, heightened publications of papers with 
positive results have created conspicuous paranoia 
in the research community [11,25-28]. Researchers 
engage in unethical research practices with the culture 
of publish-or-perish and similar drivers mentioned 
above to propel professional growth. HARKing 
(Hypothesizing After the Results are Known), analytic 
flexibility, and data dredging are interrelated where 
post hoc design and data are manipulated to achieve 
significance and hypotheses fitting with selective 
writing and reporting. [11,25-28]. Such approaches 

dramatically increase and understate the risk of false 
positives, most severe in studies with small samples 
and imprecise variables [29].

MEASURES TO PROMOTE MEDICAL 
RESEARCH INTEGRITY

Research reproducibility refers to the ability of a 
researcher to duplicate the results of a prior study 
using the same materials used by the original 
investigator to yield the same results [30-32]. As 
per the discussion of Ioannidis and Goodman and 
colleagues, several ill research practices of data 
manipulation can be checked and addressed by 
towing somebody else’s work (meta-research), such 
as the complexity of design and measurement tools, 
statistical criteria, heterogeneity of experimental 
results, incentives, reporting, and claim for probable 
false conclusion [30,31]. Fallacious research 
practice has also affected the validity of related 
concepts like Bayesian statistics. Johnson reported 
in Bayesian hypothesis testing that the root cause of 
non-reproducibility has been traced to the conduct 
of significance tests at inappropriately high levels 
of significance. Modifications of common standards 
of evidence are proposed to reduce the rate of non-
reproducibility of scientific research by a factor of 5 
or greater [23,32].

The tripartite (administration-researcher-journal) 
drivers of research misconduct rest heavily on 
the role of the journal itself. Recently, there is the 
mushrooming of journal publishing companies 
brought about by the ease of publication platform 
and has become attractive because of expanded 
worldwide exposure using the Open Access 
mode [33-35]. Such phenomenon spiraled, 
and Jeffrey Beall made a list and implicated the 
predatory nature of some journals and publishers, 
apparently victimizing eager researchers to propel 
their stagnant professional and academic careers 
[33]. These journals attract submission through 
aggressive emailing and advertising with high 
acceptance rates at the expense of proper peer-
review, and therefore, the quality of submitted 
papers is questionable [33,34]. Recently, Krawczyk 
and Kulczycki have questioned Beall’s list, generally 
equating open access to being predatory [35]. 
Their study has shown that the major themes by 
which Beall has characterized predatory journals 
are also widely present in non-Beall publications. 
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The overgeneralization of the flaws of some 
open access journals to the entire open access 
movement has led to unjustified prejudices among 
the academic community toward open access [35]. 
Nonetheless, Richtig and his group have proposed 
an algorithm that can be utilized to discriminate 
between open-access journals that are potentially 
suitable for article submission versus predatory 
journals, as shown in Figure 1 [34].

The ultimate concern of unethical research 
is putting public health in danger. A systematic 
approach to research integrity must be observed 
and strictly followed [11,12,36,37]. Optimal 
interventions need to understand and harness the 
motives of various stakeholders who operate in 
scientific research and who differ on the extent to 
which they are interested in promoting publishable, 
fundable, translatable, or profitable results. These 
approaches are summarized in Figure 2. The 
specific interventions address specific issues of 
research misconduct, such as vague protocol, 
copious data collection, flexible data analysis, 
and distorted reporting. Proposed solutions are 
study registration, published protocol, open data, 
the team of rivals, registered reports, and blind 
analysis [11,37]. 

Whether regarded as the driver or victim, 
the researcher is amid research misconduct 
pandemonium [38-40]. Command of the English 
language seems to be a significant factor in 
committing plagiarism. In two reports involving 
Chinese researchers, plagiarism dominated the 
results of the interview as a determinant for unethical 
research practice [38,39]. Interestingly, cultural 
traits have also been implicated in intertwining the 
perception of research dishonesty [39]. Satalkar 
and Shaw delved into factors and circumstances 
that shape researchers’ understanding of research 
integrity. Their study results have shown that among 
researchers, early education, moral values inculcated 
by the family, and participation in team sports 
were the earliest influences on notions of honesty, 
integrity, and fairness [40]. Notably, researchers’ 
personality traits, including the degree of ambition 
and internal moral compass, were perceived as 
critical in determining the importance they attributed 
to conducting research with high ethical standards 
[40]. Nonetheless, respondents were agreeable that 
education and training on research integrity and 
more precise working definitions and guidelines 
are critical to prevent ill and unacceptable research 
practices [38,39].

Figure 2. Specific interventions to improve and promote research integrity and quality. Adapted from Gorman DM, Elkins 
AD, Lawley M. A system approach to understanding and improving research integrity. Science and Engineering Ethics. 
2019;25:211-29.
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Lastly, the researchers’ active participation in 
promoting research integrity has been perceived 
to be equally important as their work impacting 
the issue [12]. During the 6th World Conference 
on Research Integrity (WCRI), researchers’ who 
commit to robust, rigorous, and transparent 
practices were recognized and depicted through 
the Hongkong Principles (HKPs) (Figure 3). Five 
principles were introduced, such as responsible 
research practices, transparent reporting, open 
science (open research), valuing a diversity of types 
of research, and recognizing aal contributions 
to research and scholarly activity. The principles 
target exploratory and confirmatory research and 
analysis, focusing on rewarding behaviors that 
strengthen research integrity and avoidance of 
harmful research practices. If implemented, the HKPs 
could play a critical role in researchers’ evidence-
based assessments, put research rigor at the heart 

of assessment, and open up research to the broader 
benefit of society [12].

CONCLUSION AND INSIGHTS

Players in the research community—the institution, 
mentors, researchers, and the journal- have ruffled 
the integrity of the research practice influenced 
by pressure to reach and sustain a certain level 
of prestige, recognition, and promotion. Data 
manipulation from design to publication significantly 
threatened the end recipient of research—the public. 
Researchers’ cultural backgrounds and personal 
traits have also been shown to influence unethical 
research practices. System approaches to mitigate 
research malpractice and promote research integrity 
have been evolving to target directly the core of the 
problem---the researchers!

Figure 3. Indicators of responsible research practices. Adapted from Moher D, Bouter L, Kleinert S, Glasziou P, Sham 
MH, Barbour V, et al. The Hong Kong Principles for assessing researchers: Fostering research integrity. PLoS Biol. 
2020;18(7):e3000737. http://dx.doi.org/10.1371/journal.pbio.3000737

http://dx.doi.org/10.1371/journal.pbio.3000737
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