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INTRODUCTION

Scientific research is fundamental to medical 
advancements, driving innovations that improve patient 
care and outcomes. In Orthopaedics, research is crucial 
in enhancing surgical techniques, developing novel 
therapies, and improving patient recovery. Exploring 
new methods and technologies fosters better practices 
that can alleviate pain, restore mobility, and ultimately 
enhance the quality of life for patients suffering from 
musculoskeletal conditions. However, the integrity 
of Orthopaedic research is continually threatened by 
unethical practices, including data fabrication, biased 
reporting, plagiarism, and conflicts of interest.1 These 
practices compromise research validity, public trust, 
and patient safety, hindering clinical advancements. 
Consequently, the integrity of the entire field is put at 
risk, with implications that can hinder advancements in 
medical practice. This review highlights various unethical 
practices associated with Orthopaedic research, 
addressing intentional and unintentional violations. It 
seeks to explore the far-reaching consequences of these 
unethical behaviours, which can lead to misguided 
clinical decisions and compromised patient care. 

Orthopedic research has several ethical challenges, 
and practical strategies to address them are urgently 
required. Specifically, it is crucial to identify and 
describe various unethical practices, evaluate their 
impact on research credibility and patient safety, 
and raise awareness among researchers and clinicians 
about the importance of ethical conduct. Additionally, 
practical solutions are needed to foster a culture of 
accountability and transparency within the Orthopaedic 
community. By encouraging collaborative efforts among 
institutions and journals, high ethical standards can be 
upheld in medical research, fostering a sense of hope 
and optimism for the future of our field.

UNETHICAL PRACTICES IN ORTHOPAEDIC RESEARCH

In the rapidly evolving field of Orthopaedics, the 
advancement of medical knowledge is primarily driven 
by rigorous scientific research. However, alongside its 
innovation potential, this field also faces a significant 
threat from various unethical practices that can 
undermine research integrity. As stewards of patient 
care and medical advancement, these challenges 
must be confronted head-on to ensure that scientific 
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ABSTRACT

This review discusses the prevalence of these unethical behaviours, their far-reaching consequences on patient care, 
and the Orthopaedic field’s credibility. It highlights the need for effective strategies to promote ethical standards, 
emphasizing the importance of awareness among researchers and clinicians. The article outlines specific unethical 
practices, including data manipulation, which distorts treatment efficacy, and plagiarism, which diminishes originality 
and wastes peer review resources. Additionally, it addresses biased reporting and conflicts of interest, which can 
compromise objectivity in research findings. The review advocates for collaborative efforts among institutions and 
journals to foster accountability and transparency, ultimately encouraging a culture of ethical conduct within the 
Orthopaedic community. By ensuring rigorous standards and practices, the future of Orthopaedic research can 
be aligned with patient safety and trust, propelling the field toward meaningful advancements in patient care and 
treatment outcomes.
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endeavours enhance, rather than compromise, patient 
safety and trust. Unethical research undermines the 
credibility of Orthopaedics, compromises patient safety, 
and wastes resources.2,3 Common violations include data 
manipulation, plagiarism, conflicts of interest, etc. 
(Figure 1), which lead to compromised patient care and 
diminished trust. 

Figure 1. Common Unethical Research Practices.

Some of the common unethical research practices 
involved are discussed ahead:

Data Manipulation: It can take several forms, including 
falsifying outcomes, excluding unfavourable data, or 
selectively reporting results that support a desired 
conclusion. Such actions can create a distorted view of 
the efficacy and safety of treatments, leading clinicians 
to make decisions based on misleading data, ultimately 
compromising patient care. To combat this, institutions 
must implement independent data audits and rigorous 
protocols for transparent reporting, ensuring all data is 
available for scrutiny.4

Plagiarism: Plagiarism is the act of presenting someone 
else's work—whether words, ideas, or graphics—as 
your own without proper attribution. It undermines 
the integrity of scholarly work, affecting its quality, 
readability, and trustworthiness. This unethical practice 
includes direct copying, insufficient paraphrasing, and 
failure to cite sources, which can have serious academic 
and professional consequences.5

Biased Reporting: Here, the researchers selectively 
present favourable results while downplaying or 
omitting negative findings—further complicating the 

landscape of Orthopaedic research. This skews the 
evidence and affects clinical guidelines and treatment 
protocols. Implementing mandatory trial registration 
and promoting open reporting of all results, regardless 
of the outcome, can help mitigate this issue.6

Conflict of Interest: It arises when researchers allow 
sponsorship or funding to influence their conclusions. 
Undisclosed financial relationships can erode public 
trust in scientific findings and bias outcomes, raising 
ethical questions about the validity of published 
research. Whole disclosure policies and separating 
funding sources from research processes are essential 
to maintaining objectivity and trustworthiness.7

Violation of Participants’ Autonomy: Lack of informed 
consent and unsafe research protocols can put patients 
at risk. Researchers and ethics committees must ensure 
participant safety and uphold the principles of informed 
consent before any study commences. Regular oversight 
and participant safety reviews ensure that patient 
welfare remains paramount in all research endeavours.8

Authorship Misconduct: Unethical authorship practices, 
such as excluding significant contributors or granting 
undue authorship, undermine academic integrity and 
discourage collaboration. Authorship conflicts in research 
arise from disagreements about who should be included 
as an author, the order of authors, and intellectual 
property rights. Common types include 'ghost authorship,' 
where contributors are excluded, and 'guest authorship,' 
where individuals who did not contribute significantly are 
included. Disputes over the order of authors, which often 
reflects the contribution level, are also frequent. These 
conflicts can damage reputations and research integrity. 
To minimize these issues, clear communication and 
adherence to ethical guidelines, such as those outlined 
by the International Committee of Medical Journal Editors 
(ICMJE), are crucial. The ICMJE guidelines provide a 
framework for determining authorship, emphasizing that 
authors must have made substantial contributions to the 
conception or design of the work or the acquisition, analysis, 
or interpretation of data or the drafting or critical revision 
of the manuscript for important intellectual content; and 
have been involved in the final approval of the version 
to be published. Adhering to these guidelines can help 
prevent authorship disputes and ensure all contributors 
are appropriately recognized. Establishing transparent 
authorship criteria and resolution mechanisms can help 
ensure that credit is appropriately assigned, fostering a 
healthier academic environment. The ethical landscape 
of Orthopaedic research is fraught with challenges that 
require vigilance and proactive measures.9
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Addressing these challenges of research misconduct and 
unethical practices requires robust ethical standards, 
transparency, and accountability mechanisms. 

Table 1 outlines various unethical practices and ethical 
challenges prevalent in orthopedic research, highlighting 
their detrimental impact and proposing mitigation 
strategies. Issues span from direct data manipulation 
and plagiarism to more nuanced problems like biased 

reporting and conflicts of interest.4-7 These actions 
not only skew research outcomes and mislead clinical 
practice but also erode trust in the scientific community 
and potentially endanger patient safety.10 Solutions 
emphasize transparency, rigorous oversight, and 
adherence to ethical guidelines, including independent 
audits, clear disclosure policies, and robust ethics 
committee reviews.11 

Table 1. Unethical Practices and Ethical Challenges in Orthopedic Research.

Category Examples Impact Solutions

Data Manipulation4 
Falsifying outcomes, 
omitting inconvenient 
data

Misleads clinical care, 
skews evidence

Independent data audits, 
transparent reporting

Plagiarism5

Presenting someone else's 
work as your own, without 
proper attribution 

Undermines originality, 
wastes peer resources

Plagiarism detection tools, 
strict policies

Biased Reporting6 
Selective result 
presentation

Skews treatment 
protocols

Mandatory trial registration, 
open reporting

Conflict of Interest7

Sponsor-driven 
conclusions, undisclosed 
funding

Erodes trust, biases 
outcomes

Full disclosure policies, funding 
separation

Ethical Violations8 
Lack of informed consent, 
unsafe protocols

Endangers patients, 
invalidates results

Ethics committee oversight, 
participant safety reviews

Authorship 
Misconduct9

Excluding contributors, 
honorary authorship

Demoralizes 
researchers, distorts 
credit

Transparent authorship criteria, 
resolution mechanisms

Predatory 
Publishing2,12,13 

Lack of peer-review and 
verification of findings

Dissemination of low-
quality research

Avoid publishing in low-quality 
journals, verify peer-review 
process

Placebo-Controlled 
Surgical Trials14

Ethical dilemmas in 
using placebo controls in 
surgical interventions

Potential harm to 
patients, questionable 
scientific validity

Rigorous ethical reviews, 
informed consent, patient 
welfare focus

Scientific Misconduct4

Fabrication, falsification, 
and plagiarism in 
Orthopaedic research

Undermines the integrity 
of research

Strict data verification, 
enforcement of ethical 
guidelines, audits

Experimental 
Procedures15

Unclear risk-benefit ratio, 
sham surgeries

Potential harm to 
patients, ethical 
concerns

Transparent risk communication, 
thorough ethical reviews, 
informed consent

Balancing Innovation 
& Safety3

Learning curve risks, 
MCID (Minimal Clinically 
Important Difference) 
limitations

Potential harm to 
patients, difficulty in 
determining clinical 
significance

Transparent data collection, 
patient education on risks

Informed Consent & 
Patient Autonomy8

Misunderstood risks, 
coercion in consent 
process

Violation of patient 
rights, potential harm

Clear, unbiased communication, 
respect for patient rights

Data Privacy & 
Integrity16

Confidentiality breaches, 
data manipulation

Loss of trust, potential 
harm to patients

Strict data protocols, 
independent audits, 
transparency

Whistleblowing17 Fear of retaliation, 
underreported concerns

Suppression of legitimate 
concerns, potential harm 
to patients

Confidential reporting channels, 
robust protection for whistle-
blowers
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Furthermore, The ethical dilemmas specific to 
orthopedics, such as using placebo-controlled surgical 
trials and the balance between innovation and patient 
safety, need addressing.3 Challenges related to 
informed consent, data privacy, and the protection of 
whistleblowers need examination.8,16,17 The proposed 
mitigation strategies focus on ensuring patient 
autonomy, maintaining data integrity, and fostering 
a culture of ethical accountability through clear 
communication, strict protocols, and secure reporting 
mechanisms. These findings highlight the importance 
of upholding stringent ethical standards to ensure the 
integrity and reliability of orthopedic research.

The COVID-19 pandemic saw a surge in scientific research 
and a concerning rise in the retraction of published 
papers. These retractions stemmed from issues like data 
integrity problems, plagiarism, authorship disputes, and 
premature conclusions, often driven by the pressure 
to rapidly publish findings (as a part of the culture of 
‘publish or perish’).18,19 This trend undermines public 
trust in science and highlights the crucial need for robust 
peer review, data transparency, and rigorous research 
methodologies, even during times of crisis. An analysis 
of COVID-19 research published on PubMed and tracked 
by Retraction Watch reveals a significantly higher rate 
of retractions than in other research areas related to 
viral outbreaks. This rate exceeds the typical retraction 
rate, estimated at around 4 per 10,000 papers.19,20 This 
is a reminder to maintain the highest work standards, 
peer review, and publication. Plagiarism has led to 
several notable retractions in orthopaedic research, 
highlighting the critical need for maintaining academic 
integrity. A systematic review by Yan et al. revealed 

that retractions in orthopaedic research are increasingly 
prevalent, with plagiarism and data falsification 
identified as the most common causes, emphasizing the 
critical need for robust ethical oversight and preventive 
measures in the field.21

ETHICAL RESPONSIBILITIES IN ORTHOPAEDICS 
RESEARCH: ROLES OF JOURNALS, EDITORS, AND 
INSTITUTIONS

In Orthopaedics research, ethical integrity requires a 
multi-faceted approach involving collaboration between 
researchers, institutions, journals, and funding bodies. 
Journals play a pivotal role by enforcing rigorous peer 
review and ensuring submitted research meets ethical 
and scientific standards.13 They also require mandatory 
data sharing for validation, promoting transparency, 
and fostering trust within the research community. 
Institutions further support ethical research by 
developing and enforcing comprehensive misconduct 
policies to address data fabrication, falsification, and 
plagiarism.22 Empowered Institutional Review Boards 
(IRBs) ensure ethical oversight, balancing scientific 
rigour with participant safety.23

Regular ethics training keeps researchers updated 
on guidelines, promoting a culture of responsibility. 
When necessary, journals also retract flawed studies, 
reinforcing accountability and maintaining the integrity 
of the scientific record. The Orthopaedics research 
community can uphold high standards and deliver 
trustworthy, impactful results by fostering collaboration 
and strengthening ethical frameworks24 [Table 2].
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Table 2. Key Areas and Actions for Upholding Research Ethics.

Area Key Focus Action/Impact

Collaboration13

Collaboration among researchers, 
institutions, journals, and funding bodies to 
uphold ethical standards.

Ensures research transparency, data 
integrity, and adherence to ethical 
principles, leading to better outcomes.

Global Standards22

Adoption of global ethical guidelines (e.g., 
CIOMS) to ensure consistent practices 
worldwide.

Promotes rigor and ethical consistency 
across regions, reducing misconduct.

Peer Review13

Editors enforce rigorous peer review to 
ensure ethical and scientific quality of 
manuscripts.

Safeguards research credibility, filters 
flawed studies, and maintains integrity 
in published works.

Data Sharing23

Encouragement of mandatory data sharing 
for validation while protecting participant 
confidentiality.

Builds transparency, trust, and 
facilitates collaboration within the 
research community.

Retracting Studies24,25

Editors are responsible for retracting flawed 
or unethical studies to maintain scientific 
integrity.

Promotes accountability, prevents 
misinformation, and restores trust in the 
research process.

Misconduct Policies26

Institutions create and enforce policies to 
address research misconduct, including 
fabrication and plagiarism.

Establishes a clear framework for 
handling unethical practices and ensures 
research quality.

Ethics Training3

Ongoing workshops and training programs 
for researchers to stay updated on ethical 
guidelines.

Instils a culture of integrity and 
responsibility, reinforcing ethical 
decision-making in research.

Empowered IRBs23

Strengthening Institutional Review Boards 
(IRBs) to provide balanced, diverse ethical 
oversight of
 research.

Enhances participant safety, ethical 
review, and ensures ethical standards 
are upheld in clinical studies,

The advent of artificial intelligence (AI) has revolutionized various fields, including scientific research. AI can help 
accelerate discoveries, automate tasks, and improve accuracy. However, the misuse of AI tools can lead to significant 
ethical challenges and forms of academic misconduct. For instance, AI algorithms can fabricate or manipulate 
data, leading to misleading research findings. Furthermore, the ability of AI to generate realistic text can facilitate 
plagiarism and the creation of fraudulent research papers. It raises concerns about the integrity of scientific research 
and the potential for AI-driven misconduct to undermine public trust in scientific findings. To maximize the benefits 
and minimize the risks, it is crucial to develop and adhere to ethical guidelines, promote transparency in AI research, 
and invest in responsible AI development.27,28

To effectively mitigate unethical research practices in Orthopaedics, it is essential to implement a multi-faceted 
approach (Figure 2) that includes the establishment of rigorous ethical guidelines, enhanced training and education 
for researchers, and robust peer review processes.28-30 
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Figure 2. Suggestions to mitigate unethical research 
practices3,17,29,30

CONCLUSIONS

Various unethical practices, including data manipulation, 
plagiarism, biased reporting, and conflicts of interest, 
undermine the integrity of Orthopaedic research. These 
actions compromise the validity of research findings and 
pose significant risks to patient safety and the field's 
credibility. Researchers and institutions must cultivate 
a culture of accountability and transparency to combat 
these issues. Implementing rigorous ethical standards, 
independent audits, and mandatory trial registrations 
can help mitigate these concerns. By prioritizing ethical 
conduct, the Orthopaedic community can enhance 
public trust and improve patient care and innovation in 
treatment outcomes.
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