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Abstract
Background: Tools such as Chat Generative Pre-trained Transformer (ChatGPT), 

based on large language models (LLMs), are rapidly transforming the reporting of 

biomedical research.

Objectives: To examine the ethical challenges surrounding ChatGPT highlight the 

risk of its misuse, and recommend ways to promote its responsible and ethical use.

Methods: A scoping review was conducted using Scopus and PubMed. The inclusion 

criteria were open-access articles in English published between January 2023 and 

June 2025. Citation data were collected from the same two databases, and journal 

metrics were collected from Clarivate’s Journal Citation Reports. The articles were cat-

egorized by the ethical issue(s) they focused on, namely bias, accountability, plagia-

rism, transparency, and confidentiality.

Results: Of the 568 screened articles, 48 met the inclusion criteria and appeared in 

43 journals, mainly those published by Springer Nature and Elsevier. Half the articles 

were narrative reviews and seven were editorials. The leading contributing countries 

were the United States (nine articles) and India (eight articles). The articles earned 

5707 citations, with a 20% trimmed mean of 36.13 ± 40.35 and a median of 19.5. The 

most cited article had been cited 2516 times. The average journal impact factor of the 

43 journals was 4.08  ±  4.4. Among the ethical concerns, roughly three-quarters (38 

articles) addressed bias and plagiarism (36 articles); only 10 addressed all five issues.

Conclusions: Although ChatGPT offers clear benefits, ethical risks in its use are sig-

nificant, and clear guidelines are essential to ensure that the tool is used safely and 

responsibly.
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Introduction

Over the last few years, artificial intelligence 

(AI) has progressed remarkably, result-

ing in significant changes in education and 

academic research.1-4 Advanced language 

processing is a subtype of AI with roots in 

deep neural networks and deep learning 

techniques, with the main purpose of deliv-

ering a natural and human-like response to 

user demands.5,6 The first and most popular 

openly available large language model (LLM) 

is chat generative pre-trained transformer 

(ChatGPT), a tool that generates multimodal 

and complex responses based on text, images, 

and audio.7-9 Using a large corpus of online 

data, ChatGPT can offer nuanced, contextual, 

and advanced answers, closely mimicking 

human language.10

Artificial intelligence has developed rapidly 

in medicine as well, not only in medical 

practice but also in education and medical 

research.11 ChatGPT stands out for providing 

medical information and treatment options 

faster than other traditional search engines,3,12 

boosting the efficiency of health care consul-

tations13 and facilitating access to information 

for medical students.14 In research too, the 

impact of ChatGPT has been most significant. 

Alsadhan et al. identified the various appli-

cations of AI in medical research, including 

greater capacity to interpret and summarize 

data and predict outcomes in clinical studies, 

and other benefits such as accelerated discov-

ery of new drugs, the capacity to offer person-

alized treatment to patients, and the efficiency 

with which abnormalities can be identified.15 

One of the most widespread applications of 

ChatGPT in medicine is scientific writing 

because the tool can generate high-quality 

text free of grammatical errors, adequate 

translations, and effective summaries.16

However, although promising and innova-

tive, the use of ChatGPT in medicine is 

accompanied by a range of risks and limita-

tions, which is why ethical concerns related 

to its increasing use should be taken into 

account. Among the ethical problems, we 

point out the risk of plagiarism, the possibility 

of biased data, and an insecure environment 

for providing confidential information.17-19 

These concerns should be cautiously 

addressed to preserve intellectual prop-

erty rights, patients’ confidentiality, and the 

authenticity of writing for academic studies.

Other issues related to the use of ChatGPT in 

medical research include inaccurate citations, 

fabricated references, superficial content, 

data manipulation, factual errors, faulty 

comprehension, undue specificity, and gar-

bled information.16,20,21 For example, Sharun 

et al.22 analysed the references generated by 

ChatGPT in stem cell research and found 

15% of them to be fabricated and 9.3% to be 

erroneous. Teixeira da Silva documented a 

verified case in which a manuscript posted 

on two preprint servers was retracted on both 

occasions because it included fabricated ref-

erences generated by ChatGPT, highlighting 

the risks associated with unverified AI-assisted 

citations.23

The ethical dilemma surrounding the use of 

ChatGPT in medical research has attracted 

significant interest among scientists, as evi-

dent in the increasing number of publications 

on this topic in recent years. The present 

study aims to estimate the magnitude of this 

ethical concern through a scoping review that 

examines the interest and the perspectives 

of researchers on ethical constraints govern-

ing the use of ChatGPT for academic writing. 

By critically analysing the limitations and 

risks posed by inadequately informed use 

of ChatGPT, the review seeks to provide a 

comprehensive understanding of the impact 

of ChatGPT on the integrity of academic 

writing and the accuracy of medical research 

and underscores the necessity for clear 
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guidelines, ethical frameworks, and collabo-

rative approaches to ensure responsible and 

effective use of AI in health care.

Methods

Search strategy
The scoping review used Scopus and PubMed 

to examine the ethical implications of 

ChatGPT in medical research. The search 

query was as follows:

(((ethic*[Title/Abstract]) AND (research[Title/

Abstract])) AND (medic*[Title/Abstract])) AND 

(ChatGPT[Title/Abstract]).

The inclusion criteria were as follows: the 

articles should discuss ethical issues related 

to the use of ChatGPT, must be written in 

English, and their full text must be available 

online. Clinical case reports and articles on 

topics unrelated to biomedical sciences were 

excluded. Given that ChatGPT was launched 

on 30 November 2022,24 we confined our 

search to the period from 1 January 2023 to 

22 June 2025.

Study selection and screening
We used Rayyan (a tool to help researchers 

save the time spent on initial screening of 

articles to be included for systematic reviews 

and literature reviews) and screened the 

articles manually for relevance by skimming 

through the titles and abstracts.25 Duplicate 

records were removed. Next, we removed 

articles that were unrelated to the theme of 

the present study. Finally, we reviewed the 

full texts of the remaining articles. The search 

was carried out by one of the authors (AP); 

both AP and MAP screened the articles inde-

pendently to decide on their eligibility, with 

OA resolving any disagreements.

Data extraction and analysis
For each selected article, we recorded its title, 

authors, year of publication, study design, 

reported outcomes, and findings – and also 

citation counts (retrieved in July 2025) to 

assess its impact. The citation counts were 

normalized by the year of publication to 

ensure a fairer comparison. Journal metrics 

were pooled using Clarivate Analytics’ Journal 

Citation Reports. The resulting data were 

analysed using Microsoft Excel (Microsoft 

Corporation, Redmond, Washington, USA), 

and graphs were generated in RStudio, 

Posit team (2025; Posit Software, Boston, 

Massachusetts, USA).

Ethical framework and categorization
To ensure a comprehensive analysis, the 

selected articles were categorized based on 

five specific ethical issues they addressed, 

namely biased information, lack of account-

ability, transparency, confidentiality, and 

plagiarism. These five issues were defined 

beforehand to construct a structured 

and reproducible analytical framework 

informed by widely recognized principles in 

biomedical ethics and commonly reported 

concerns in the literature on AI in health 

care. As part of the analysis, the articles were 

assigned to one or more of these predefined 

categories using directed content analysis. 

Articles addressing multiple ethical issues 

were assigned to all the relevant catego-

ries. For articles that could not be assigned 

clearly to any single issue, the reviewers 

examined them repeatedly until the most 

appropriate category was identified and 

agreed upon. No additional categories were 

introduced, since all the identified issues 

were meaningfully subsumed within the 

predefined framework.

The synthesis of these data provided a robust 

foundation for discussion on the ethical 

dimensions of integrating ChatGPT into 

medical research. Additionally, emerging 

trends within the literature were identified 

and analysed.
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Ethical considerations
This research was exempt from an insti-

tutional ethics board review because no 

personal information was collected and the 

research posed no risk to participants.

Results

Search
Our initial search retrieved 568 apparently 

relevant articles. Of these, 164 were dupli-

cates, leaving us with 404 articles for the next 

step. Of these, 248 were excluded after initial 

screening, and the remaining 156 were exam-

ined further; this examination, or scrutiny, 

left us with 48 articles that met all the criteria 

(Figure 1).

General characteristics of the articles
Details of the 48 articles are given in 

Supplementary Table 1: 43 different journals 

were represented, dominated by Springer 

Nature (nine articles) and Elsevier (seven arti-

cles). Among the types of articles, narrative 

reviews were the most frequent (24), followed 

by editorials (seven), original articles (six), 

scoping reviews and systematic reviews (four 

each), and correspondence (three). Half the 

articles had been published in 2023, a third in 

2024, and one-sixth in 2025.

Among the 21 countries contributing to 

this topic, the United States was the leading 

contributor, with nine publications, followed 

by India with eight. Canada, Italy, and Saudi 

Arabia each contributed three publications, 

Figure 1.  PRISMA flow chart of the workflow. PRISMA: preferred reporting items for systematic 

reviews and Meta‑analyses.
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while all remaining countries produced fewer 

than two publications each (Figure 2).

Although 36 articles addressed the topic 

within the context of general biomedical 

research, the following specialities were also 

represented: gynaecology, ophthalmology, 

pneumonology, haematology, oncology, sur-

gery, and pharmacology.

Citations
Together, the 48 articles (Supplementary 

Table 1) had been cited 5707 times, although the 

number for each article varied widely, from 0 

to 2516. Removing the outliers (10% from either 

end) to reduce their influence, the mean num-

ber of citations per article was 36.1 ± 40.3, with 

a median of 19.5. The article titled ‘ChatGPT 

utility in healthcare education, research, and 

practice: systematic review on the promis-

ing perspectives and valid concerns’ received 

the highest number of citations, followed by 

‘Intelligence: Is ChatGPT hype, hero, or her-

esy?’ Figure 3 shows the 48 articles divided into 

five time frames, each of 6 months, and the 

mean citations for each time frame.

For a more reliable assessment of the impact, 

we performed a citation-per-year normali-

zation, considering the number of citations 

recorded up to July 2025. This analysis 

yielded an overall mean normalized citation 

rate of 41.3 per year, with a median of 7.7. 

Across the five periods (Figure 3), the cor-

responding rates were as follows: January–

June 2023, 147.4; July–December 2023, 19.95; 

January–June 2024, 17.5; July–December 

2024, 10.72; and January–June 2025, 1.12.

For each of the five periods, we analysed the 

type of articles. Figure 4 shows how the six 

types – correspondence, editorials, narrative 

reviews, original articles, scoping reviews, and 

systematic reviews – were distributed across 

the five periods.

The mean impact factor of the journals was 

4.08 ± 4.4, with a median of 2.7.

Ethical considerations
Of the five major ethical concerns chosen 

for the present study, the most prevalent 

was the risk of bias, which was mentioned 

Figure 2.  Geographical distribution of the publications.
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by nearly 80% of the articles (38 out of 48), 

followed by plagiarism (36 articles men-

tioned it) (Table 1). Only 10 articles reported 

all five concerns, 17 addressed four, eight 

addressed three, nine addressed two, and 

four addressed only one.

Figure 3.  The number of published articles, citations, and citations normalized per year during 

time frames of 6 months each. Blue bars represent the number of published articles (left Y axis); 

red dots, mean citation counts; and green dots, mean citation-per-year normalization (right Y 

axis).

Figure 4.  Distribution of articles by type within each time frame of 6 months.
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Discussion

Trends
Tools such as ChatGPT, which are based on 

LLMs, have become increasingly popular over 

the last few years. An advanced, effective, and 

widely available tool, ChatGPT has changed 

the process of writing research papers.26 

However, misuse of the tool is associated with 

risks and limitations, which have recently 

attracted the attention of the scientific com-

munity, highlighting the need to preserve 

the quality of medical research. This scoping 

review aimed to examine these challenges 

by integrating scientists’ perspectives with 

trends in publications dealing with the issue 

to provide a comprehensive overview and to 

identify the critical aspects associated with the 

use of ChatGPT in medical research.

The temporal distribution of publications 

shows that half of the selected articles were 

published in 2023, which probably reflects the 

growing integration of generative AI tools in 

health care and academia, coinciding with the 

widespread release and adoption of ChatGPT 

in medical research. Although the number 

of publications declined in 2024 and 2025 

(Figure 3), the discourse surrounding the ethical 

implications of employing ChatGPT in medi-

cal research remains pertinent. The decrease 

may be due to the widespread integration of 

ChatGPT into research practices, making the 

topic less novel, although publication lag should 

also be considered in interpreting the pattern.

The larger share of narrative reviews among 

the chosen articles indicates that much 

of the current knowledge about the topic 

remains conceptual and exploratory rather 

than empirical. However, the types of articles 

shifted during the period chosen for the study 

and moved from editorials and correspond-

ence as the predominant type to original 

articles as well as systematic and scoping 

reviews, suggesting a greater understanding 

of the topic, as ChatGPT increasingly became 

a common tool deployed in writing research 

papers reporting medical research.

The distribution of articles in terms of 

the five ethical issues shows a fragmented 

discourse and points to the need to develop 

a comprehensive ethical framework, to be 

consistently applied, although the frequency 

with which the articles were cited reflects the 

growing attention devoted to these chal-

lenges. To arrive at such a framework, each 

ethical issue must be thoroughly examined 

to clearly identify the underlying issues and 

to determine suitable practices to encourage 

more responsible use of the tool.

Ethical challenges and perspectives

Bias

The fact that nearly 80% of the selected 

articles addressing ethical issues were related 

to the use of ChatGPT in medical research 

highlighted the risk of biased content. Bias 

is a serious problem that can compromise 

the accuracy of information provided. Many 

types of bias are introduced when LLM-based 

tools such as ChatGPT are used for research 

and writing. Bias originating from the data is 

inevitable given the massive volume of online 

information, even if algorithms are tuned to 

screen and exclude low-quality information.16 

Table 1.  The distribution of ethical issues 
dealt with by the selected articles

Ethical issue

Publications related to 
the ethical issue

Number Percentage
Bias 38 79.1
Responsibility 30 62.5
Transparency and 
trust

31 64.5

Confidentiality 29 60.4
Plagiarism 36 75.0
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The biases reported include generalization 

and propagation due to the models found in 

the ChatGPT algorithm and are explained by 

the learning pattern that preserves stereo-

types and is limited to ideas prevalent in 

online data.

A particular ethical problem of bias in medi-

cal research occurs when ChatGPT propa-

gates inaccuracies related to race, ethnicity, or 

gender.26,27 Zack et al. showed that ChatGPT 

cannot adapt to demographic characteristics 

for proper medical examination of the popu-

lation. For example, ChatGPT tends to (1) pro-

mote mainly the particularities of conditions 

related to men, (2) encourage different treat-

ment recommendations, or (3) underestimate 

or overestimate the prevalence of diseases 

in Black, Asian, and Hispanic populations.28 

This trait of ChatGPT may be explained by 

the tendency of scientists to explore a certain 

group of patients, which biases the results 

towards the subjective demographic charac-

teristics of the chosen group. This promotes 

inequality and discrimination in the medical 

approach, introducing a significant ethical 

issue of using AI in the academic domain. 

The issue can be mitigated if researchers and 

clinicians evaluate the outputs of ChatGPT 

rigorously and critically, ensuring active 

human supervision at all stages of informa-

tion generation and interpretation.

However, it is important to consider pre-

existing biases in medical literature aris-

ing from human influence. Several studies 

have discussed the risk of bias introduced 

by ChatGPT compared to that embedded in 

human judgement, highlighting similarities 

between these two. These biases in ChatGPT 

can emerge from the model’s learning 

process, which reflects the traits, ideas, and 

perspectives it encounters in online data.29-31

Responsibility

Another concern is the lack of responsibil-

ity for the provided content, a concern 

mentioned by two-thirds of the articles we 

examined. Although all authors affirm the 

correctness and accuracy of the generated 

information and take responsibility for any 

eventual errors and misleading data, ChatGPT 

– lacking human awareness, deep under-

standing, and critical thinking – can deliver 

imprecise information and provide incorrect 

conclusions that can lead to fundamental 

errors in medical research.32 In the absence 

of validation by authors, these aspects can be 

problematic because a chatbot cannot be held 

responsible and cannot discharge any legal, 

moral, or ethical obligations for future errors 

found in medical literature.33,34

The fairness or propriety of citing ChatGPT 

as an author is a debatable.35-37 Based on their 

study, Ide et al.38 demonstrated that it is inap-

propriate to consider ChatGPT as an author 

of medical articles because of the absence of 

two of the four criteria for authorship: the 

capacity to approve the final version of the 

article and to ensure its accuracy and integ-

rity. However, another study on the ethics 

of using AI in research reported that before 

August 2023, PubMed listed more than a 

1000 citations with ChatGPT as an author, 

a practice strongly disapproved of by many 

scientists despite the lack of regulation on 

the topic.32,39 The International Committee 

of Medical Journal Editors (ICMJE) has 

clearly stated that ChatGPT should not 

be listed as an author because it does not 

meet the established authorship criteria. In 

particular, it cannot assume responsibility 

for the accuracy, integrity, or originality of 

a scientific article.40 Furthermore, the World 

Association of Medical Editors (WAME) has 
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issued a position statement on this matter, 

stating that chatbots cannot be recognized as 

authors.41 However, this discrepancy should 

be handled by the Committee on Publication 

Ethics (COPE) by providing rigorous and 

precise policies governing authorship. 

New guidelines are necessary to clarify the 

issue of responsibility in future research 

to protect readers from potential medical 

misinformation.42-45

Plagiarism

Three-quarters of the articles mentioned 

plagiarism as a major problem aggravated by 

ChatGPT, which has significantly enhanced 

the risk of plagiarism by cursory rephras-

ing or paraphrasing, generating information 

in a form that closely matches one or more 

existing online texts, and providing content 

‘inspired’ by different sources without naming 

them.46,47 In an experiment in which ChatGPT 

was required to write 90 texts, Hassanipour 

et al.48 demonstrated a plagiarism rate of 45%, 

reflecting a disturbing result that highlights 

the limitations of ChatGPT in providing 

high-quality academic texts. In the absence 

of detailed and clear policies from jour-

nals, unrestricted use of ChatGPT can lead 

to ethical problems and academic fraud.47 

Unrestricted and unguided use of ChatGPT 

in academic writing can promote inequalities 

for those who do not benefit from it and may 

also influence the creativity, authenticity, and 

writing skills of authors.49

In the realm of medical research, the poten-

tial for plagiarism associated with ChatGPT 

poses a significant risk to the integrity of 

information by potentially misinterpreting 

original sources or disseminating incomplete, 

unverified, or superficial data. In medicine, 

such problems can result in loss of credibil-

ity and, more critically, the dissemination 

of misinformation to patients and medical 

specialists.50,51

Transparency and trust

Nearly two-thirds of the selected articles 

highlighted lack of transparency as a concern 

in ChatGPT’s learning and search algorithms. 

In the context of medical applications, trans-

parency refers to providing clear explanations 

of how a data-processing algorithm operates, 

enabling users to ascertain whether the model 

is fairness-aware.52 However, ChatGPT’s 

algorithm remains opaque, lacking account-

ability and openness, and is often described 

as a ‘black box’ with respect to the sources of 

its generated content.52,53 In a rapidly evolving 

field such as medicine, the lack of transpar-

ency in ChatGPT makes it difficult to verify 

the accuracy and timeliness of the informa-

tion it provides. This can lead to the dissemi-

nation of outdated knowledge, reinforcement 

of stereotypes, and perpetuation of inac-

curate data, all stemming from untraceable 

sources and the opaque nature of the model’s 

outputs.54

Improving the transparency of ChatGPT has 

been discussed over the years as a measure 

to evaluate data and to comprehend data, 

promoting correct medical decisions. The 

actions include designing graphical user 

interfaces, developing code for user–machine 

interactions, and implementing transparent 

AI methods.55

Confidentiality

Confidentiality, especially regarding patients’ 

personal data, represents the fifth and the 

last of the ethical concerns considered in the 

present review and was reported as a concern 

by 60% of the chosen articles. Data in the 

form of medical history, private information, 

diagnoses, and medical results can be stored 
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by ChatGPT’s algorithm, violating privacy 

regulations and putting users at risk in the 

case of data leakage or eventual hacking.54,56 

Data on patients should be entered into 

the ChatGPT platform only after obtaining 

informed consent lest it should constitute a 

breach of doctor–patient confidentiality. In 

addition, the principle of data minimization 

dictates that only the information essential 

for the task should be provided, and any 

identifying details such as names, ID num-

bers, addresses, or other personal information 

should be removed to reduce risks to pri-

vacy.57 Until institutions and ethics commit-

tees implement strict and explicit regulations 

for including health information in AI models 

such as ChatGPT, doctors should adopt all 

the necessary security measures to safeguard 

patient confidentiality.58

Ethical and regulatory framework for ChatGPT 
use in medical research
By analysing the risks associated with the 

use of ChatGPT in medical research, both in 

terms of publication trends and the specific 

issues discussed in the literature, the present 

study highlights the growing importance of 

addressing these concerns. Having outlined 

the spectrum of ethical challenges involved, 

the next step was to synthesize the frame-

works proposed for mitigating these risks, as 

reflected in the recommendations provided 

across the analysed articles (Supplementary 

Table 1). The measures required to diminish 

these risks should be systematically structured 

across different stages. First, interventions at 

the level of AI developers are essential. These 

include the refinement of learning algorithms 

and the use of more robust, diverse, and 

high-quality training data sets to improve 

the reliability of generated outputs while 

ensuring greater transparency of underlying 

processes. Such improvements would make 

AI-based tools more trustworthy and consist-

ent, thereby supporting their safer and more 

confident application in medical research.59,60 

Moreover, developers must ensure contin-

ued alignment with global ethical standards 

governing the use of LLMs and remain 

responsive to evolving regulatory frame-

works. Ongoing monitoring and adaptation 

to legislative updates are essential to maintain 

compliance, accountability, and the respon-

sible deployment of these systems in medical 

research.61

Secondly, maintaining the integrity and 

ethical use of ChatGPT in medical research 

requires the establishment of explicit and 

well-defined guideline frameworks.62 Several 

committees dedicated to scientific pub-

lishing play a central role in this process. 

For instance, COPE is actively involved in 

developing clear and standardized proto-

cols governing the use of AI tools, including 

recommendations on appropriate disclosure 

and acknowledgment of their use in scientific 

work.32 These frameworks must be continu-

ally updated to reflect the rapid evolution of 

AI technologies and the emerging challenges 

they present.63 Furthermore, the develop-

ment and implementation of such guidelines 

should rely on multidisciplinary collaboration 

involving scientists, clinicians, ethicists, and 

philosophers to ensure a comprehensive and 

balanced approach.26

Finally, the responsibility for safeguarding 

patient privacy and confidentiality ultimately 

lies with health care professionals when 

integrating ChatGPT into research activi-

ties.64 They must adhere to established ethical 

principles and regulatory standards governing 

the use of LLMs, ensuring that their applica-

tion remains safe for patients and does not 
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compromise the integrity of the health care 

system.61

Limitations
A limitation of this review is its specific focus 

on ChatGPT without extending the analysis to 

other similar LLM-based tools. By choosing 

ChatGPT, one of the earliest and most widely 

adopted such tools discussed extensively in 

scientific literature, we opted for using it as 

a relevant and well-documented model for 

examining the ethical implications of the 

use of LLMs in medical research. Moreover, 

many of the ethical concerns identified are 

not unique to ChatGPT but broadly appli-

cable across LLM-based tools. Focusing on 

a single, highly influential model allowed 

for a more in-depth and structured analysis, 

avoiding an overly fragmented discussion that 

might have resulted from attempting to cover 

multiple tools within the scope of a single 

review. Nevertheless, we acknowledge that 

extending this analysis to other tools would 

provide additional insights, particularly in 

identifying model-specific ethical challenges 

and comparing their relative impacts. Future 

research should therefore aim to conduct 

comparative evaluations across different tools 

to better distinguish between universal and 

system-specific ethical considerations.

Conclusion

Although ChatGPT has significantly acceler-

ated advances in medical research, the ben-

efits of the tool are accompanied by inherent 

risks and limitations. Our scoping review 

concentrated on the ethical concerns related 

to unrestricted use of ChatGPT in medi-

cal research, as highlighted in the rapidly 

expanding medical literature on this topic. We 

found that although the number of times the 

selected papers are cited decreased over time, 

the volume of articles remained consistently 

high, indicating sustained interest in the limi-

tations of ChatGPT, particularly concerning 

biases, accountability, and transparency. Our 

findings highlight the urgent need to make 

users, especially publishers and the relevant 

associations, aware of the necessity to develop 

precise policies and regulations for the use of 

ChatGPT in medicine to mitigate its potential 

risks within the domain of health care.
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