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ABSTRACT

The concept of research integrity (RI) refers to a set of moral and ethical standards that 
serve as the foundation for the execution of research activities. Integrity in research is the 
incorporation of principles of honesty, transparency, and respect for ethical standards 
and norms throughout all stages of the research endeavor, encompassing study design, 
data collecting, analysis, reporting, and publishing. The preservation of RI is of utmost 
importance to uphold the credibility and amplify the influence of scientific research 
while also preventing and dealing with instances of scientific misconduct. Researchers, 
institutions, journals, and readers share responsibilities for preserving RI. Researchers 
must adhere to the highest ethical standards. Institutions have a role in establishing an 
atmosphere that supports integrity ideals while also providing useful guidance, instruction, 
and assistance to researchers. Editors and reviewers act as protectors, upholding quality and 
ethical standards in the dissemination of research results through publishing. Readers play a 
key role in the detection and reporting of fraudulent activity by critically evaluating content. 
The struggle against scientific misconduct has multiple dimensions and is continuous. It 
requires a collaborative effort and adherence to the principles of honesty, transparency, and 
rigorous science. By supporting a culture of RI, the scientific community may preserve its 
core principles and continue to contribute appropriately to society’s well-being. It not only 
aids present research but also lays the foundation for future scientific advancements.

Keywords: Scientific Misconduct; Research Misconduct; Ethics in Publishing;  
Scientific Fraud; Scientific Dishonesty; Plagiarism

INTRODUCTION

The importance of ‘Research Integrity’ (RI) cannot be underestimated. RI is regarded as 
a mechanism that serves the dual purpose of safeguarding the professional careers and 
reputation of researchers while upholding societal confidence in scientists and research. RI 
plays a significant role in fostering economic and social advancements. It generates trust 
and benefits all stakeholders, including researchers, individuals, research funders, and 
governmental authorities responsible for science policy. RI is at the heart of the research 
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process. It allows scientists to trust one another and the data results, and it serves as the 
foundation for the general public’s trust in research evidence, results, and scientists. RI protects 
patients and the public from the negative consequences of misleading and erroneous data.1,2

Scientific misconduct is defined as “intentional falsification of scientific data by presentation 
of fraudulent or incomplete or uncorroborated findings as scientific fact.”3 Misconduct can be 
associated with all activities involving humans, and given the internationalization of scientific 
research, scientific misconduct is thus a worldwide concern. Although the majority of research on 
scientific misconduct has been conducted in high-income countries, limited data from low- and 
middle-income countries suggest that research misconduct is also prevalent in these countries.4

Historically, RI has concentrated on addressing three core issues about scientific research5:

‘Fabrication’ refers to the act of making up data, conclusions, and scientific details that were 
not obtained or noticed during the examination process.

‘Falsification’ is changing or manipulating data, outcomes, or other research-related 
information into a format distinct from its original version.

‘Plagiarism’ refers to the unauthorized utilization of intellectual property belonging 
to others, encompassing a wide range of materials such as academic papers, research 
methodologies, visual representations, and conceptual frameworks.6,7

As is evident from the preceding definition of scientific misconduct, the scope is limited. 
Consequently, it does not adequately reflect the variety of RI challenges. Other improper 
conduct, such as undisclosed conflicts of interest, violations of research policies, concerns 
with informed consent forms, violations of ethics committee regulations, and fraudulent 
peer review, can jeopardize the reliability of research processes and outcomes. They are also 
likely to have a significant effect on research efforts. These acts are known as questionable 
research practices. Ignoring and hiding specific research outcomes and highlighting the most 
interesting ones can also be considered.5,8,9

AIM

The main objective of this overview is to provide a general perspective on RI and scientific 
misconduct. Secondly, we touched upon the components of the academic sphere that 
have responsibilities in the context of scientific misconduct. In addition, we emphasized 
scientific misconduct prevention strategies. Finally, the responsibilities of journal editors and 
reviewers in providing RI were summarized.

SEARCH STRATEGY

Gasparyan et al.10 presented recommendations for comprehensive and systematic search 
strategies. Based on these recommendations, we designed our search strategy. We compiled a 
list of keyword combinations involving ‘Scientific Misconduct,’ ‘Research Misconduct,’ ‘Ethics 
in Publishing,’ ‘Scientific Fraud,’ and ‘Scientific Dishonesty.’ When choosing our search 
queries, we considered the presence of Medical Subject Headings terms. We searched through 
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MEDLINE/PubMed, Scopus, Web of Science, and Directory of Open Access Journals. All article 
categories were included in the searches. Publications inconsistent with our objectives were 
excluded. No time constraints or intervals were set when we created our search strategy.

WHO IS RESPONSIBLE FOR SCIENTIFIC MISCONDUCT?

Researchers and self-regulation
The scientific community has viewed self-regulation as the basis of RI, including the 
concepts of rights and responsibilities. The onus of self-regulation is with individual 
researchers, who are responsible for upholding the accuracy and reliability of their works and 
outcomes. This procedure also involves pertinent organizations, such as research institutions 
and financing departments, which have organizational responsibility for their employees and 
members. Researchers must assume a sense of responsibility in promoting the progress of 
scientific knowledge while adhering to the highest standards of integrity.11

Since scientific papers play an essential role in clinical practice and academic endeavors, 
the principles of appropriate authorship should be considered.12 The growing importance 
of authorship within academic spheres has been accompanied with multiple instances of 
unethical conduct. Ghostwriters, guest authors, and gift authors are frequently debated 
instances of inappropriate authorship. Ghostwriters are individuals who contribute 
substantially to scientific documents and avoid listing their names in the author bylines. 
One of the reasons ghostwriting is a conflict of interest is because it excludes transparent 
authorship.13 In contrast, guest or gift authors are those who are listed in the author bylines 
without substantial contributorships throughout the entire research process, starting from the 
hypotheses formulation to writing and publishing.14

Researchers are responsible for generating ethical hypotheses, adhering to the regulations 
of ethics committees, obtaining written informed consents, collecting, analyzing, and 
interpreting data, correctly listing co-authors, contributing to revisions, choosing target 
journals, and taking full responsibility for all aspects of their works. Researchers must 
conduct this entire procedure ethically and by self-regulating.15

Research supervisors–mentors
Research supervisors should arrange comprehensive discussions regarding scientific 
misconduct and RI with their students and trainees. If a student or inexperienced researcher 
encounters challenges in an experiment, the mentors should guide for comprehending the 
underlying causes of the issue and suggesting appropriate steps for corrections. The mentor 
may also recall their own achievements and failures, serving as a role model. Errors committed 
within the scientific realm should not be regarded as mere challenges but rather as valuable 
occasions for teaching students the fundamental principles of scientific practice. Inexperienced 
researchers may inadvertently make errors and overlook essential details at the early stages of 
their research projects, potentially leading to misconduct. Mentors must maintain continuous 
oversight over their researchers. The occurrence of errors should not be regarded as a source of 
shame for researchers but rather as a chance for advancing research skills.16,17

It is crucial for supervisors and mentors to actively execute their responsibilities to 
facilitate the growth of their mentees as honest and ethical researchers, thus enhancing the 
trustworthiness and integrity of the scientific field.
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Research institutions
Numerous institutions are currently undertaking various initiatives to mitigate the issue 
of research misconduct. Academic institutions often monitor scholarly activities that 
may violate the basic principles of ethical research, writing, and publishing. Researchers 
committing misconduct often face consequences. Nonetheless, one of the crucial 
mechanisms is to prevent scientific misconduct rather than punish unethical individuals. 
Drafting and enforcing protocols and guidelines for ethical practice are essential steps for 
upholding RI.18

Nurturing an atmosphere of academic freedom is essential for science growth. However, 
creating mechanisms for preventing scientific misconduct and safeguarding RI is equally 
important. Research institutions worldwide should reach a consensus on methods aimed 
at regulating research activities and developing recommendations for promoting adherence 
to sound scientific and research practices. Universities and research institutions may 
adapt these recommendations to their local circumstances. Research institutions should 
monitor research projects, peer review evaluations, and dissemination of research results. 
Furthermore, institutions should protect research participants’ rights and uphold standards 
of data recording. To effectively deliver these services, it would be beneficial to establish RI 
departments.19,20

Due to the significance of the corporate image, some individuals and organizations may 
endeavor to downplay the disclosure of unfavorable information, thereby impeding the 
transparent dissemination of research results via news outlets and online platforms. 
Institutional authorities may be inclined to disregard or downplay charges of potential 
research misconduct to safeguard researchers’ financial interests. The authorities may lack 
comprehension of the significance of assessing research misconduct and may have limited 
capabilities to undertake an investigation effectively.21 Key elements responsible for scientific 
misconduct are visualized in Fig. 1.
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Fig. 1. Key elements responsible for scientific misconduct.



HOW TO AVOID SCIENTIFIC MISCONDUCT?

Various solutions are available for mitigating instances of scientific misconduct. There is 
no one-size-fits-all answer to this big issue. The following section presents an overview of 
potential approaches.21,22

Education
The initial step in mitigating scientific misconduct involves establishing an information 
program and educating about acceptable clinical practices and research standards. The 
provision of education should be extended to encompass all facets of academic activities. 
A considerable proportion of errors may be regarded as unintentional. These honest errors 
stem from misconceptions in methodology, limited expertise, and insufficient education.23 
Education is a prerequisite for preventing these errors, which may be overlooked by reviewers 
and editors. Suggestions on ethical publishing norms should be incorporated in educational 
programs. An analysis revealed a notable occurrence of scientific misconduct and violation of 
accepted publishing norms among young undergraduates and those residing in non-English-
speaking nations.24,25 These particular groups should be the focus of educational efforts.

Ethics committees and monitoring of research protocols
The ethics committee is an autonomous entity comprising experts with knowledge and skills 
in scientific research and related activities. Its primary objective is to safeguard the rights of 
research participants and ensure that research activities follow ethical norms. The approval 
of research activities is dependent on a comprehensive evaluation of research protocols by 
ethics committees affiliated to academic institutions or hospitals.26 Even after obtaining 
the ethics approval/waivers, some institutions and universities fail to monitor compliance 
with specified protocols and standards. Hence, it is essential to establish mechanisms that 
offer monitoring of the entire process after obtaining the ethics considerations by ethics 
committees.27

Enhanced peer review
Reviewers offer their services voluntarily and are chosen by editors based on their established 
academic reputation and expertise in a particular field. The reviewers play a crucial role not 
only in the rejection of publications that fail to meet the required scientific standards but 
also in identifying and reporting scientific misconduct. Topical training programs can be 
arranged for them, accompanied by various rewarding mechanisms, to enhance the efficacy 
of the reviewing process. Considering peer-review activities as essential components of 
scholars’ academic achievements should be a part of complex measures for upholding 
writing, editing, and publishing standards.28,29

Protection of whistleblowers
Research institutions should establish mechanisms that allow whistleblowers to expose 
unethical conduct without fear of retaliation. It is critical to protect individuals who expose 
scientific misconduct to maintain RI. Reporting of scientific misconduct may become 
widespread, with institutions and regulatory agencies strengthening whistleblower 
protection. Research managers should ensure that reports on misconduct are properly dealt 
with and not discarded.30,31
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Preventing predatory publishing
Inexperienced researchers should be educated to avoid being trapped by predatory 
journals. They should be aware of unethical and poor open access journals that damage 
their authors’ academic reputations. Predatory journals do not actively employ plagiarism 
detection procedures and lack robust peer review evaluations. The objective should be to 
raise researchers’ awareness of the predatory publishing characteristics and mechanisms 
to publish in reliable and ethical journals. It is crucial to caution researchers who publish 
in predatory journals and inform them about the dire consequences of the short-cuts in the 
publishing enterprise.32,33

Open science practices
Open science is a global initiative that seeks to enhance the transparency, partnership, and 
accessibility of the scientific process.34 The implementation of open science approaches yields 
numerous advantages and can uphold standards and implications of reliable research.35

The sharing of research data is regarded as a crucial aspect of open science. Enabling open 
access to research data facilitates open post-publication evaluation. The utilization of open 
data also facilitates the verification of research outcomes and the formulation of innovative 
research strategies. The promotion of openness enhances the trust in the accuracy and 
reliability of data. The advent of digitalization has brought about significant transformations 
in the publishing enterprise. The Open Access global initiative has already positively 
impacted the visibility and accessibility of scientific articles.36,37 Strategies to avoid scientific 
misconduct are summarized in Fig. 2.

HOW CAN JOURNALS AND EDITORS PREVENT 
SCIENTIFIC MISCONDUCT?
Scientific journals serve a crucial role in the research process as they facilitate the distribution 
of data. Hence, editors need to safeguard the integrity of the scientific papers they disseminate. 
The frequency of prominent retractions, particularly in esteemed scientific journals, reveals the 
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• Education

• Monitoring of research protocol

• Enhanced peer review

• Protection of whistleblowers

• Preventing predatory publishing

• Supporting open science

Fig. 2. Strategies to avoid scientific misconduct.



shortcomings of traditional prepublication peer review in identifying fraudulent or unethical 
studies.38,39 On the other hand, these retractions emphasize the effectiveness of the publishing 
enterprise. Editors fulfill their duties, act responsibly, and retract inaccurate and misleading 
articles.40 Journal editors may be hesitant to initiate the retraction procedure. One of the 
reasons for the hesitance is the editors’ unjustified fear of damaging their journal’s reputation.41 
To prevent disseminating misleading information, editors should be updated on guidelines for 
retracting fraudulent, erroneous, and misleading reports.42

Journal editors can proactively detect and reject potentially retractable reports at the in-house 
and external evaluation stages. They can be influential instructors, establishing good research 
strategies for current and prospective authors. Journal instructions and ethics statements 
should not only advise authors but also educate reviewers and editors on their responsibilities.43

Journals employ several strategies to minimize and expose instances of scientific misconduct. 
A prime example is requesting the authors to confirm that their submissions are authentic, 
previously unpublished, adherent to ethical authorship regulations, and open data sharing 
opportunities.

Most journals currently employ plagiarism detection software to identify instances of 
copying and otherwise unlawful writing, reusing graphics, misappropriating ideas, and 
failing to properly reference.44 A growing number of journals request their authors to list all 
contributors’ identifiers and disclose external writing and editing support.

Scientific journals should transparently display their editorial and publishing policies. Merely 
providing links to global editorial guidelines without related interpretations and definitions 
can be viewed as poor editorial practice. In today’s world, websites have become repositories 
of journal rules and regulations, serving as crucial resources for authors. Implementing 
enhanced transparency in establishing authorship policy has been suggested as a means to 
mitigate misinterpretation and prevent inappropriate attribution of authorship.45

The editorial staff cannot assess the scientific methodologies or the raw data in each 
and every submitted article. Nevertheless, when faced with uncertainty, they can adopt 
an effective strategy by requesting access to the raw data and seeking the expertise of 
experienced statisticians to verify the results.46,47

HOW CAN READERS DETECT AND PREVENT SCIENTIFIC 
MISCONDUCT?
The role of readers in identifying and addressing scientific misconduct is essential as 
they serve a crucial role in exerting caution and critical analysis. Readers can check the 
references provided in the article. Misleading, erroneous, or non-existent references may 
point to misconduct.48 Readers may carefully analyze data and graphical materials. If 
inconsistencies contradict conclusions, journal editors can be contacted, and raw data can 
be requested.49 The active engagement of readers in online platforms and the involvement of 
post-publication peer review processes have the potential to make a valuable contribution to 
this overall effort. Inconsistencies between formulated hypotheses, research questions, and 
employed research designs can also be detected by attentive readers. Overall, readers should 
keep up with the latest trends in research ethics, scientific misconduct, and retractions.
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SPECIFIC STEPS TO BE TAKEN IN THE FIELD OF 
SCIENTIFIC MISCONDUCT
Individuals, institutions, and journals should all take particular steps to deal with and prevent 
scientific misconduct. To summarize the recommendations mentioned in the previous sections:

Researchers should consistently educate themselves regarding ethical principles and 
standards within their respective academic disciplines. It is imperative to maintain a state 
of being well-informed regarding the continuous development of ethical considerations. 
Strict data management practices should be put in place. Experiment, data collecting, and 
analysis records should be preserved on a regular and transparent basis. Researchers should 
communicate openly with their peers, mentors, and colleagues. Constructive criticism and 
peer review can assure research quality and integrity.

Institutions should provide thorough ethics training programs for both researchers and staff 
members. It is imperative that these programs be made compulsory and implemented in 
a repetitious manner. Institutions should establish confidential reporting mechanisms to 
document individual abuse cases and foster an atmosphere of trust. The ethics committee 
system should be developed as much as possible. It is necessary to develop an institutional 
culture that values RI by rewarding and recognizing ethical behavior.

Journals should keep a strict peer-review mechanism in place to check papers for ethical and 
methodological concerns. It is essential to establish precise guidelines for retractions and 
corrections. The retraction process needs to be transparent. Journals should make every 
effort to detect plagiarism. Editorial independence should be preserved, and editors should 
be protected from excessive influence that could jeopardize RI.

CONCLUSION

The preservation of RI is of utmost importance in the pursuit of expanding the boundaries of 
knowledge and upholding the credibility of scientific investigations. Scientific misconduct 
not only undermines the basis of trust within the academic community but also poses 
significant obstacles to the development of scientific understanding.

RI is a collective responsibility shared by researchers, institutions, journals, and readers. 
Researchers must uphold the utmost ethical standards throughout the entire research 
process, encompassing the formulation of experimental designs as well as the dissemination 
of results. Institutions have a role in cultivating an environment that upholds principles 
of integrity. Editors and reviewers serve as protectors, responsible for maintaining the 
publishing standards. Readers play a crucial part in the identification and reporting of 
fraudulent activities by engaging in a critical evaluation of content.

The battle against scientific misconduct is multidirectional and continuous. It takes a team 
effort as well as dedication to the principles of honesty, transparency, and rigorous science. 
The scientific community may preserve its essential ideals and continue to contribute 
effectively to the well-being of society by encouraging a culture of RI.
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