
INTRODUCTION

1. Artificial intelligence: new frontier
Artificial intelligence (AI) is a new frontier that is 

being increasingly integrated into almost every facet 
of today’s human life. Over the past decade, the ap-
plications of AI technologies have grown tremendously 

and rapidly in scientific research and publications. AI 
has become a transformative tool helping scientists 
to conduct comprehensive literature reviews, create 
hypotheses, design experiments, generate text with 
sophisticated editing and paraphrasing, collect and 
interpret large datasets, and gain insights that might 
not be realized using traditional research methods [1]. 
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Further, some AI tools are instrumental in generating 
codes for statistical analysis [2]. preparing graphs, and 
interpreting results. AI tasks can be accomplished us-
ing technologies based on natural language processing 
for communications between humans and computers 
combined with neural network programming known 
as large language models (LLMs). However, AI is not 
without limitations, and it is vital to recognize the po-
tential risks associated with AI use and take appropri-
ate precautions to mitigate such risks [3].

Like any innovative, transformative technology—de-
spite its obvious advantages—the challenge is to learn 
how to use AI effectively and ethically. As the scien-
tific community navigates this digital revolution, it is 
decisive to balance AI’s advantages and limitations and 
maintain the integrity and authenticity of academic 
writing.

2. �Objectives and the Global Andrology 
Forum’s position statements

In this article, we elaborate on the use of AI tech-
nologies in scientific writing and publications and ad-
dress their advantages and limitations. We provide the 
Global Andrology Forum (GAF) expert group perspec-
tives and position statements and suggest remedies to 
mitigate AI limitations, aiming to encourage and en-
sure the appropriate use of AI.

AI IN ACTION

1. Example of AI-generated text
This example demonstrates how surprisingly quick-

ly—within seconds—the AI could generate a well-
formulated summary, using Microsoft Copilot, after a 
request to write about 150 words on the “future of AI 
in scientific writing and publishing”:

The future of AI in scientific writing and pub-
lishing is poised to revolutionize the field. AI tools 
are increasingly being used to assist researchers in 
drafting manuscripts, conducting literature reviews, 
and even generating hypotheses. These tools can an-
alyze vast amounts of data quickly, identify relevant 
studies, and suggest citations, significantly speeding 
up the writing process. Moreover, AI can help detect 
plagiarism, ensure the originality of the content, and 
improve the overall quality of manuscripts through 
advanced grammar and style checks. AI can stream-
line the peer review process in publishing by iden-

tifying suitable reviewers and flagging potential 
conflicts of interest. It can also assist in the initial 
screening of submissions, ensuring that only high-
quality papers are sent for review. As AI continues 
to evolve, it is expected to enhance transparency, re-
duce biases, and increase the efficiency of scientific 
communication, ultimately accelerating the pace of 
scientific discovery.

2. Case studies and success stories
Several case studies have showcased the ability of AI 

to generate plausible scientific manuscripts in medi-
cine while emphasizing the need for careful human 
oversight [4]. For example, “ChatGPT” has emerged as 
a potentially revolutionary tool for academic writing, 
increasing the efficiency of producing high‑quality 
research papers. AI tools like "Grammarly” have been 
demonstrated to significantly improve grammar, struc-
ture, and overall readability in scientific writing [5]. 
Besides, case studies of paraphrasing AI tools such as 
“QuillBot” and “Paraphrase Tool” reported advantages, 
including speed and ability to deal with large volumes 
of text, while highlighting the need for human proof-
reading and post-editing of the AI-generated para-
phrased text [6].

AI TOOLS IN SCIENTIFIC WRITING

Several AI tools, such as chat generative pre-trained 
transformer (ChatGPT), Copilot, Gemini, Grammarly, 
and many others, are increasingly entering the daily 
work of writing an article. Filetti et al [7] reported a 
summary of the numerous available tools for AI-pow-
ered writing and bibliographic research assistance (such 
as EndNote, Mendeley and Zotero), as well as for data 
analysis and visualization (such as R packages and 
Python libraries) which may help make right choices 
when considering the use of AI for writing. Some of 
the popular and most important currently existing AI 
tools for scientific writing and their functions are pre-
sented in Table 1.

ADVANTAGES OF AI IN SCIENTIFIC 
WRITING

AI technologies bear significant advantages that 
have driven the increasing prominence of AI in the 
scientific realm. AI tools can help in contemporary 
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scientific writing during various stages, going from 
outlining a structure and table of contents, literature 
reviews, translations, editing, grammar checking, op-
timizing language and context, data analysis and pre-
sentation, formatting and managing citations, generat-
ing and formulating abstracts, to ultimately drafting 
an entire manuscript [8]. AI may also be helpful in in-
creasing the clarity of writing by reducing syntax com-
plexity and by generating tables and graphical forms 

[9], which could then serve as a means of inspiration 
for scientists. Hence, AI can ensure greater consistency 
and precision of a manuscript and provide a faster-
streamlined workflow and an enhanced automated 
publication process [9].

While increased efficiency is likely the highest ben-
efit in manuscript preparation, improving accuracy 
and quality control are as important to consider when 
evaluating the benefits of AI. Moreover, AI tools have 

Table 1. List of some popular and important AI tools for scientific writing, and their functionsa

AI tool Category Function Source

Open AI ChatGPT AI chatbot Text generation and editing https://chatgpt.com
Perplexity AI chatbot Text generation and editing https://www.perplexity.ai
Copilot AI chatbot Multi functions AI tool.  

Also integrated into many Microsoft 
products such as Windows, Microsoft 
365, and others

https://copilot.microsoft.com

GitHub Copilot AI-powered code completion  
and assistance tool

AI editor for writing, debugging, and 
understanding codes

https://github.com/features/copilot

Gemini Multimodal AI system platform.  
Includes chatbot features

Multiple AI functions https://gemini.google.com

Grammarly Specialized writing assistance Text grammar, paraphrasing and 
plagiarsim tool

https://www.grammarly.com

SciNote Specialized writing assistance Lab management software with AI 
integration (NLP)

https://www.scinote.net/

DeepL Translator Specialized writing assistance Language translation https://www.deepl.com/en/translator
Google Translate Specialized writing assistance Language translation https://translate.google.com
iThenticate Writing verification Plagiarism detection https://www.ithenticate.com
Justdone Writing verification Plagiarism detection https://justdone.ai
Copyscape Writing verification Plagiarism detection https://www.copyscape.com
Originality.ai Writing verification AI detectors https://originality.ai/ai-checker
Scite.ai Research and reference  

management
Citation manager https://scite.ai/

Python libraries Programming languages Data management, calculation, graph 
generation, scientific computing

https://pypi.org/

R packages Programming languages Data management, statistical analysis 
and graph generation

https://cran.r-project.org/

Posit Data analysis Data analysis and visualization with AI 
integration of automated toolbox

https://posit.co/products/open-source/rstudio

MATLAB Data analysis Data analysis and visualization with AI 
integration of automated toolbox

https://www.mathworks.com/products/matlab.html

Zotero b Reference manager https://www.zotero.org/
EndNote b Reference manager https://endnote.com
Mendeley b Reference manager https://www.mendeley.com
MedPalm AI tool in medical field Medical knowledge, diagnostics, and 

patient care
https://sites.research.google/med-palm/

AI: artificial intelligence, NLP: natural language processing.
aThe authors do not endorse these applications and declare no commercial interest or affiliation with them.
bThese software programs are not primarily AI-driven applications and do not utilize advanced AI algorithms such as machine-learning or deep 
learning. However, they are included in this context due to their significant utility in medical writing and manuscript preparation, and their great 
potentiality of integrating AI soon.
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shown great potential for non-native English speakers 
by enabling more accurate translations and improving 
language clarity [10]. As less than 20% of the world’s 
population speaks English, but close to 75% of scientific 
writing is produced in English [11], AI can be ethically 
used to improve English language accessibility and 
worldwide dissemination.

To evaluate the use of AI in scientific writing, three 
strategies were recently identified and compared: the 
traditional human-only, AI-only, and combining AI 
and human approaches. While none appeared to be 
superior, each approach offered diverse advantages, 
disadvantages, and risks for errors that also varied 
for different healthcare fields and according to prior 
scientists’ experience or skills in AI tools. Interestingly, 
while AI decreased the writing time, it demonstrated 
up to 70% citation errors and produced the highest 
similarity indices, raising a concern about a high likeli-
hood of plagiarism [12].

APPLICATIONS OF AI IN 
MANUSCRIPT PREPARATION

1. Manuscript outline
An AI-driven outline can help scientists gain a more 

holistic overview. The request can be formulated based 
on the paper’s main research question or aim and sub-
ject. An AI-generated content table may be valuable as 
it may enhance the comprehensiveness of the topics to 
be covered, point to related subtopics, and uncover rel-
evant information from other fields that could further 
foster broader perspectives and ideation in the manu-
script.

2. �AI for literature search and review and 
reference management

A literature search to write a research paper’s back-
ground information or a comprehensive literature re-
view can be achieved with AI assistance. The reference 
manager, Zotero, which integrates with the web brows-
er, helps to collect research papers. Using inquiry tools 
such as Elicit facilitates identifying and extracting 
the requested relevant information from the collected 
papers. Elicit is designed to conduct literature reviews 
using semantic queries, allowing easier identification 
of relevant papers with a mapping system. A chatbot 
function can further assist in finding answers from 
the papers, broaden the search queries and output, 

find new connections, and synthesize new hypotheses 
to guide new research. Efficiency can also be increased 
as AI may provide summaries and answer questions 
based on selected research papers previously uploaded 
as PDF documents in AI tools such as Elicit. The chat-
bot then allows a faster reading as the tool can high-
light key sentences relevant to the research question. 
Besides exploring the content of scientific papers, tools 
such as Scite.ai inform writers on how often a paper 
has been cited, which can be of guidance when select-
ing relevant biographies.

Further, the use of reference managers improves and 
accelerates the generation of the bibliographic list, e.g., 
by removing duplicates when parallel queries are per-
formed, maintaining consistency in reference format-
ting and ensuring accuracy, as it may reduce typogra-
phy and citation errors compared to human manual 
input.

3. AI for data analysis and representation
Automation of extensive data set analysis and vi-

sualization through various graphical representations 
is largely facilitated by tools such as Python libraries 
and R packages, which offer statistical analysis. Nu-
merous data management tools based on techniques 
like heatmaps, scatter plots, advanced algorithms, and 
predictive modeling techniques have become available 
for data exploration, analysis, and visualization [7]. The 
risks linked to human errors are reduced when pro-
cessing data sets with AI tools, and the research out-
puts are expedited and accurate.

4. AI for manuscript writing
Manuscript writing can be accelerated with en-

hanced efficiency and accuracy when assisted or gener-
ated with AI. The advantages of AI usage in scientific 
writing are discussed above in the previous section.

CHALLENGES AND LIMITATIONS OF 
AI IN SCIENTIFIC WRITING

Despite the numerous and apparent advantages of 
using AI in scientific writing, several challenges and 
limitations still cloud the scene. Errors and biases in 
AI-generated content may arise at several stages, from 
data collection to the final output. Therefore, specific 
sensibility and awareness as to the type of data, sys-
tem-inherent limitations, transparency, and proactive 
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error detection in AI tools are essential for mitigating 
AI-related risk of errors [13,14].

1. �Undermining researchers’ knowledge, 
skills, and critical thinking

The basis for scientific research is a proper under-
standing of the published literature. Many hours of 
reading would be needed to understand the data and 
conclusions. Over-reliance on AI may diminish the re-
searchers’ reading and writing skills, jeopardize their 
knowledge, and decline their critical thinking abilities. 
Consequently, AI can risk limiting comprehension of 
nuanced or highly specialized concepts, result in over-
simplifications or misinterpretations of scientific ideas, 
and compromise the quality of scientific output.

Critical thinking involves a complex process of inter-
preting and assessing potentially controversial findings 
[15]. A “barrier of meaning” still exists between AI and 
human-level intelligence. Humans can perceive and 
reflect on their thought processes, a cognitive func-
tion known as metacognition, which is absent in AI 
tools. Comprehending a text or a situation involves a 
perceptual process rooted in mental simulations [16], a 
capability that AI also lacks. These capabilities have 
long been recognized as the driving forces behind inno-
vative ideas throughout human history. Since scientific 
progress depends on creative problem-solving and the 
development of novel concepts [17], overconfidence in 
AI may inhibit the cultivation of these essential skills 
in researchers. Hence, over-reliance on AI poses risks 
that could stifle humans’ imagination, creativity, inge-
nuity, and innovation.

In the future, combined with AI-assisted tools, the 
potential decline in individuals’ writing skills may 
result in uniform and standardized publications, ul-
timately leading to the loss of the personal voice in 
scientific publications. Therefore, it remains essential 
to maintain a balance to safeguard researchers’ critical 
thinking and writing abilities, with AI that should be 
viewed as a complementary tool, not a replacement for 
human expertise.

2. �Risks of inaccuracies, misinformation, and 
bias amplification

AI tools for text outputs often lack specific mecha-
nisms to evaluate the correctness of their content, and 
they can be indifferent to highlighting errors. This is 
because AI models primarily assess the most frequently 

cited online data or algorithm-based scores for higher 
probabilities. The functionality of AI depends funda-
mentally on information created, gathered, document-
ed, and categorized by humans. Suppose AI tools are 
trained on historical, outdated, non-representative, or 
misrepresentative data. In that case, their AI-generated 
outputs carry a risk that should not be underestimated. 
A study [18] analyzed the performance of ChatGPT for 
speed and accuracy of the data used to write the paper 
by Pinna et al [19] and showed that the AI was able to 
write a “new” scientific paper very quickly. However, 
this “new” paper also contained “results” from incom-
plete data from the Pinna et al [19] article.

Therefore, if  the inaccurate data are re-ascribed, 
subsequent authors inadvertently amplify the mis-
takes. Further, any biases present in the training data 
can be exacerbated and perpetuated in AI-generated 
plausible outputs fitting the pattern of their searching 
questions, sometimes repeatedly and randomly. Such 
biases and error repetition pose significant challenges, 
especially in fields such as medicine and health care, 
and may critically impact patient care outcomes [20,21]. 
Moreover, when erroneous data are compounded in a 
meta-analysis, the conclusion may be wrong, with sub-
sequent clinical implications. Even when adequately 
instructed, AI can amplify an inaccuracy that invali-
dates the hypothesis. Until today, the strength of AI 
and LLM output has been the generation of linguisti-
cally highest quality writings, but not the accuracy of 
information.

3. �Risk of plagiarism and fabrication
Plagiarism has serious potential when embarking 

on AI technologies. Relying solely on AI to answer a 
question without the humans’ independent assess-
ment of the literature and AI outcome raises a concern 
in the academic community about the possibility of 
plagiarism and claiming the ideas of others as their 
own without appropriate attribution [22]. Thus, using 
AI tools to “write” an article bears significant risks of 
plagiarism and data fabrication. When AI removes the 
author from the original text, another author—only 
interrogating previously published data—may un-
knowingly reach the same conclusions as previous au-
thors, inadvertently committing plagiarism, which may 
be difficult for reviewers to detect [23]. Importantly, 
AI may be abused to falsify data or completely fabri-
cate manuscripts, including comprehensive research, 
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systematic reviews, narrative reviews, video or audio 
content, or even to manufacture entire articles in pub-
lication mills without underlying research [24-26].

AI FOR PLAGIARISM DETECTION, 
PEER REVIEW AND QUALITY 
CONTROL

Plagiarism detection tools, such as iThenticate, are 
often used by scientific journals and publishers to 
ensure the originality of the manuscript content. Nev-
ertheless, they can detect plagiarism at the sentence 
level, which renders preventing plagiarism more chal-
lenging as AI is also used to generate paraphrases. Ad-
ditionally, AI detectors such as AI Classifier or Origi-
nality find it challenging to classify human-written 
and AI-written articles [27]. Furthermore, Stadler et al 
[28] showed that even the most experienced scientists 
and clinicians could not detect 38% of AI-generated ab-
stracts.

On the other hand, the impact of AI on peer review 
and quality control in scientific writing is becoming in-
creasingly significant, offering substantial benefits to 
the peer review process. AI tools, for example, can fa-
cilitate a more standardized evaluation process during 
the submission phase, potentially reducing the human 
factor in the assessment process [29]. Checco et al [30] 
discussed the potential of AI to assist human reviewers’ 
decisions when evaluating the quality of a paper. They 
trained an AI with 3,300 conference proceeding papers, 
including their peer review evaluations, to infer rules 
that match the peer review outcome. The study used 
basic parameters such as word distribution, readability 
scores, and format. They found correlations with the 
overall result of the peer review process, suggesting 
that further developments in machine-learning sys-
tems could improve the process’s efficiency by reducing 
the time spent by reviewers and the quality control by 
flagging low-quality studies.

AI tools continue to evolve to include more sophis-
ticated comparative and anticipatory algorithms, no-
tably by enhancing AI’s ability to analyze the content 
of documents for logical correctness, randomness, bias, 
and inconsistency [31]. Furthermore, several AI devel-
opers, such as SynthID [32] and Google Gemini, are 
trying technical methods to embed concealed resilient 
watermarks in AI-generated text. These markers are 
designed to endure even after removal attempts by a 

process termed ‘scrubbing,’ and to retain their ability 
to signify the document’s AI origin, ensuring persistent 
identification. Nonetheless, despite the sophisticated 
algorithms in detecting AI-generated content, achiev-
ing flawless watermark implementation remains chal-
lenging since the algorithm might provide false or 
inappropriate watermarks when wrongly defining a 
human document as AI-generated. A recent study used 
a different approach to detect AI-generating content 
by not comparing it to similar online content but us-
ing typical stylometrics parameters. Surprisingly, this 
study showed high accuracy in differentiating docu-
ments written by humans or ChatGPT-based, reaching 
98% and 100% when additionally implementing other 
classifiers such as XGBoost and Stacking algorithms 
[33].

ETHICAL, LEGAL, AND REGULATORY 
CHALLENGES

AI’s vast and uncontrolled integration in scientific 
writing and publication can lead to incrementally 
serious ethical concerns and introduce complex and 
insufficiently regulated legal implications that require 
careful consideration. As previously discussed, several 
AI challenges are related to authorship, accountability, 
misconduct, data privacy, data falsification or fabrica-
tion, plagiarism, bias, quotation errors, consent, copy-
right, and transparency, to name a few. The lack of 
definitive regulations governing AI’s role in scientific 
writing will likely raise further ethical concerns and 
result in legal conflicts, uncertainties within the aca-
demic community, consequences linked to the uptake 
of misleading information and resulting responsibili-
ties assignments.

Many users of AI-supported documents may not be 
aware that AI services could inadvertently breach con-
fidentiality or disclose proprietary information, with 
potential legal consequences. Notably, once information 
is placed online, it is often irrevocable without a secure 
removal mechanism.

Furthermore, AI tools do not regulate conflicts of 
interest or the enforcement of copyright and licensing 
agreements for publications, nor is the patentability of 
AI interventions or the intellectual property of AI-gen-
erated documents subject to unifying legal standards 
across nations [34].
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1. Authorship and accountability
Accountability is a critical ethical and legal consider-

ation in scientific writing, and thus, one of the primary 
legal concerns is the issue of “authorship” when AI 
tools considerably contribute to the development of sci-
entific manuscripts. Significant legal challenges arise 
regarding the copyright, accountability and liability for 
errors, research integrity, violations, and fraudulent 
misconduct introduced by AI-generated content [25,35].

Specifically, the question arises as to whether au-
thorship should be attributed to human researchers, AI 
tools, affiliated institutions, publishing entities, or even 
AI developers. AI technologies are tools and should not 
be listed as authors or co-authors [36]. Human authors 
are still responsible for carefully reviewing and editing 
the AI output to avoid incorrect, inconsistent, incom-
plete, or biased content [37]. Authors may use these 
technologies to improve readability and language but 
with human oversight and control of the content.

Currently, there are no clear guidelines, and there 
is a noticeable absence of legal regulations from na-
tional or international authorities on the attribution of 
authorship in cases involving AI-assisted writing. Ac-
cording to the standard principle in academic writing 
and in line with the COPE’s position statements [38], 
there is a complete responsibility request about the 
content by the “human” author, which cannot be al-
located in the case of AI-generated content. Meanwhile, 
several societies, journals, and publishers request the 
authors to transparently disclose the use of generative 
AI and AI-technologies, and a statement will appear in 
the published work [39,40]. Ganjavi recently reported 
that among the top 100 largest publishers, only 24% 
provided specific guidance on the use of generative AI, 
with 15/24 (63%) being among the top 25 publishers [41]. 
When analyzing specific attitudes in journals, it was 
reported that of the top 100 ranked journals, mostly 
belonging to prominent publishers, the majority (87%) 
had released generative AI guidelines.

2. �Call for changes in regulations and ethical 
code of conduct

The emergence of AI-related ethical and legal chal-
lenges underscores the urgent need to update profes-
sional and medical ethics and legal frameworks to 
specifically address the use of AI in scientific research 
and publication. Implementing clear policies and guide-
lines will help adherence to ethical and professional 

standards, mitigate legal risks, and facilitate a smooth 
transition. Potential regulatory challenges involve 
imposing restrictions on AI use in sensitive research 
areas, including the possibility of sanctions, to ensure 
accountability and maintain the integrity of scientific 
publications [42]. Notably, regulations on scientific 
writing are complex because, beyond publishing stan-
dards, the freedom of science imposes constitutional 
limits on government interventions. This ensures that 
scientific research and expression remain protected 
from excessive state control.

Nevertheless, to address the current regulatory gap, 
the European Commission expects an "AI Pact" from 
hundreds of companies, committing to voluntary self-
regulation as early as autumn 2024. Additionally, the 
European Union (EU) has introduced the AI Act [43], 
a legally binding detailed AI regulatory framework. 
The AI Act is set to take full effect on August 2, 2027, 
although meanwhile, stepwise implementation is 
planned starting from February 2, 2025. The AI Act in-
troduces a tiered approach to classifying general risks 
associated with AI use, including health-related risks. 
These risk classifications range from minimal, such 
as AI usage in writing clinical notes, to high and even 
unacceptable risk, particularly in the case of AI diag-
nostic tools and medical devices [44]. Each classifica-
tion entails specific obligations for both providers and 
deployers of AI systems. Notably, these requirements 
extend beyond the scope of existing regulations, such 
as the Medical Device Regulations in European coun-
tries [45], which have been recently adapted to address 
AI-specific requirements [46]. Similarly, AI usage in 
scientific writing requires updating and extending the 
existing regulating framework.

FUTURE OF AI IN SCIENTIFIC 
WRITING AND PUBLISHING

History tells us that once a technology has been in-
vented and is readily available, people will use it to 
their benefit and their detriment. Therefore, we should 
accept that AI offers valuable opportunities in scien-
tific writing [47]. However, we must also be very wary 
of possible abuse with negative implications.

AI technology companies are investing huge resourc-
es to reduce errors in data generation and improve 
LLM-generated outputs. It is anticipated that with 
future progress in AI technology, errors and biases will 
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be reduced in scientific writing. On the other hand, 
reviewers and editors must be made aware of advance-
ments and novel AI tools and how to identify AI-writ-
ten texts to ensure high-quality published papers.

GAF EXPERT STATEMENTS ON AI 
USE IN SCIENTIFIC WRITING

The GAF Expert Group devised the following AI po-
sition statements and recommendations to encourage 
proper AI usage, address AI limitations, and eliminate 
the potential for unethical or illegal use of AI technolo-
gies.

1. Statements for authors
1. �Authors are encouraged to use AI tools to optimize 

language and reference management in scientific 
writing.

2. �Authors should be equally aware of AI tools’ op-
portunities and limitations to minimize the associ-
ated risks.

3. �Authors must include a specific disclosure state-
ment, transparently referring to using AI tools and 
their versions.

4. �Authors must describe in the methodology section 
how and to what extent the AI tools were used in 
all research stages, including research questions, 
literature searches, writing processes, reference 
management, etc.

5. �Authors must identify the sections of AI-generated 
text, when applicable.

6. �Authors should carefully check and validate all 
stages in AI-generated manuscripts.

7. �Authors should meticulously read the entire ar-
ticles searched and critically analyze the retrieved 
literature and citations to verify their accuracy 
and ensure that no fabricated or misinterpreted 
data exists.

8. �Authors should rigorously cross-check AI-generat-
ed text against reliable sources to exclude errors, 
inaccuracies, and inconsistencies.

9. �Authors should be aware that “humans” are the 
sole authors of the article and bear full account-
ability and responsibility for the ethical, legal, 
copyright, intellectual property, and scientific as-
pects of the content.

10. �Authors should not list AI technologies and tools 
as authors or co-authors, regardless of how much 

AI contributed to the text or research.

2. �Statements for journals’ editors and 
publishers

11. �Journal editors and publishers should use AI 
technologies to examine and evaluate the manu-
scripts for AI inputs and any potential violations 
or misconduct.

12. �Journals and publishers should clearly disclose 
the AI technologies used on their web pages.

13. �Journals and publishers are encouraged to imple-
ment recogniton or certification systems for man-
uscripts that adhere to best practices in AI usage, 
thereby promoting transparency and responsible 
adoption of AI technologies.

3. Statements for developers
14. �Developers of AI technologies should create iden-

tifiable markers for AI-generated text, such as 
permanent, non-removable watermarks..

15. �Developers of  AI technologies and worldwide 
regulatory and legal bodies are urged to create 
and continually update user manuals, best prac-
tices, and ethical guidelines for AI usage to help 
researchers understand the appropriate contexts 
and boundaries for using AI in academic writing 
and research.

CONCLUSIONS

AI has revolutionized medical research and scientific 
writing by facilitating comprehensive literature re-
views, data analysis, content drafting, grammar refine-
ment, plagiarism detection, and translation. It enhances 
clarity, reduces human error, and provides standard-
ized tools to streamline peer-review processes while 
allowing non-English-speaking authors to publish in 
leading journals and increasing global accessibility of 
research. However, the use of AI in scientific writing 
raises significant concerns. AI-generated content may 
be based on incomplete or inaccurate information, lead-
ing to factual errors, misinformation, plagiarism, and 
data falsification or fabrication. Biases inherent in AI 
training data may skew interpretations. Over-reliance 
on AI can diminish critical thinking, creativity, and 
writing skills among researchers. Additionally, there 
are legal and ethical challenges, including copyright 
issues, confidentiality risks, and insufficient regula-
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tion of authorship in AI-assisted works. Therefore, it 
is important to recognize the potential risks associ-
ated with AI use, to take appropriate precautions to 
mitigate these risks by maintaining human judgment 
and critical thinking, and to use it as a complementary 
tool rather than a replacement for human effort in 
the writing process. The GAF position statements and 
expert recommendations provide guidelines for ensur-
ing responsible AI integration in scientific writing and 
leveraging AI efficiency while mitigating its potential 
risks and limitations.

TAKE-HOME MESSAGE

AI has revolutionized scientific writing by enhanc-
ing efficiency, precision, and accessibility, but it also 
presents risks such as inaccuracies, biases, and ethi-
cal concerns. The GAF position statements emphasize 
transparency, ethical practices, and human oversight 
to ensure that AI complements rather than replaces 
human expertise. Responsible integration of AI can 
elevate the quality and integrity of scientific publica-
tions globally.

Conflict of Interest

The authors have nothing to disclose.

Funding

None.

Acknowledgements

None.

Author Contribution

Conceptualization: AA. Methodology: AA. Data curation: HA. 
Writing – original draft: All authors. Supervision: TAAH, AA. 
Validation: All authors. Writing – review & editing: All authors.

REFERENCES

1.	 Wang H, Fu T, Du Y, Gao W, Huang K, Liu Z, et al. Scien-
tific discovery in the age of artificial intelligence. Nature 
2023;620:47-60.

2.	 Kammer MN. A case study in artificial intelligence-generated 

manuscripts. Chest 2023;164:478-80.
3.	 Mondal H, Mondal S. ChatGPT in academic writing: Maxi-

mizing its benefits and minimizing the risks. Indian J Oph-
thalmol 2023;71:3600-6.

4.	 Khlaif ZN, Mousa A, Hattab MK, Itmazi J, Hassan AA, San-
mugam M, et al. The potential and concerns of using AI in 
scientific research: ChatGPT performance evaluation. JMIR 
Med Educ 2023;9:e47049.

5.	 Alam S, Usama M, Alam MM, Jabeen I, Ahmad F. Artificial 
intelligence in global world: a case study of Grammarly as e-
tool on ESL learners’ writing of Darul Uloom Nadwa. Int J Inf 
Educ Technol 2023;13:1741-7.

6.	 Chanpradit T, Samran P, Saengpinit S, Subkasin P. English 
paraphrasing strategies and levels of proficiency of an AI-
generated QuillBot and paraphrasing tool: case study of sci-
entific research abstracts. J English Teach 2024;10:110-26.

7.	 Filetti S, Fenza G, Gallo A. Research design and writing of 
scholarly articles: new artificial intelligence tools available for 
researchers. Endocrine 2024;85:1104-16.

8.	 Khalifa AA, Ibrahim MA. Artificial intelligence (AI) and 
ChatGPT involvement in scientific and medical writing, a 
new concern for researchers. A scoping review. Arab Gulf J 
Sci Res 2024;42:1770-87.

9.	 Golan R, Reddy R, Muthigi A, Ramasamy R. Artificial intelli-
gence in academic writing: a paradigm-shifting technological 
advance. Nat Rev Urol 2023;20:327-8.

10.	 Giglio AD, Costa M. The use of artificial intelligence to im-
prove the scientific writing of non-native English speakers. 
Rev Assoc Med Bras (1992) 2023;69:e20230560.

11.	 Bahji A, Acion L, Laslett AM, Adinoff B. Exclusion of the 
non-English-speaking world from the scientific literature: 
recommendations for change for addiction journals and pub-
lishers. Nordisk Alkohol Nark 2023;40:6-13.

12.	 Kacena MA, Plotkin LI, Fehrenbacher JC. The use of artificial 
intelligence in writing scientific review articles. Curr Osteo-
poros Rep 2024;22:115-21.

13.	 Tran Z, Byun J, Lee HY, Boggs H, Tomihama EY, Kiang SC. 
Bias in artificial intelligence in vascular surgery. Semin Vasc 
Surg 2023;36:430-4.

14.	 Faghani S, Baffour FI, Ringler MD, Hamilton-Cave M, Rouz-
rokh P, Moassefi M, et al. A deep learning algorithm for de-
tecting lytic bone lesions of multiple myeloma on CT. Skeletal 
Radiol 2023;52:91-8.

15.	 Dörfler V. What every CEO should know about AI. Cam-
bridge University Press; 2022.

16.	 Barsalou LW. Grounded cognition. Annu Rev Psychol 
2008;59:617-45.

17.	 Neiskashova E, Fomina T. Counterexamples and critical 



https://doi.org/10.5534/wjmh.240007

10 www.wjmh.org

thinking formation. J Phys Conf Ser 2020;1691:012232.
18.	 Kron P, Farid S, Ali S, Lodge P. Artificial intelligence: a help 

or hindrance to scientific writing? Ann Surg 2024;280:713-8.
19.	 Pinna AD, Yang T, Mazzaferro V, De Carlis L, Zhou J, 

Roayaie S, et al. Liver transplantation and hepatic resection 
can achieve cure for hepatocellular carcinoma. Ann Surg 
2018;268:868-75.

20.	 Norori N, Hu Q, Aellen FM, Faraci FD, Tzovara A. Address-
ing bias in big data and AI for health care: A call for open sci-
ence. Patterns (N Y) 2021;2:100347.

21.	 Saint James Aquino Y. Making decisions: bias in artificial in-
telligence and data‑driven diagnostic tools. Aust J Gen Pract 
2023;52:439-42.

22.	 Dien J. Editorial: generative artificial intelligence as a plagia-
rism problem. Biol Psychol 2023;181:108621.

23.	 Verhoeven F, Wendling D, Prati C. ChatGPT: when artificial 
intelligence replaces the rheumatologist in medical writing. 
Ann Rheum Dis 2023;82:1015-7.

24.	 Chetwynd E. Ethical use of artificial intelligence for scientific 
writing: current trends. J Hum Lact 2024;40:211-5.

25.	 Elali FR, Rachid LN. AI-generated research paper fabrication 
and plagiarism in the scientific community. Patterns (N Y) 
2023;4:100706.

26.	 Lewis A, Vu P, Duch RM, Chowdhury A. Deepfake detec-
tion with and without content warnings. R Soc Open Sci 
2023;10:231214.

27.	 Flitcroft MA, Sheriff SA, Wolfrath N, Maddula R, McConnell 
L, Xing Y, et al. Performance of artificial intelligence content 
detectors using human and artificial intelligence-generated 
scientific writing. Ann Surg Oncol 2024;31:6387-93.

28.	 Stadler RD, Sudah SY, Moverman MA, Denard PJ, Duralde 
XA, Garrigues GE, et al. Identification of ChatGPT-generated 
abstracts within shoulder and elbow surgery poses a challenge 
for reviewers. Arthroscopy 2025;41:916-24.e2.

29.	 Esarey J. Does peer review identify the best papers? A simula-
tion study of editors, reviewers, and the scientific publication 
process. Polit Sci Polit 2017;50:963-9.

30.	 Checco A, Bracciale L, Loreti P, Pinfield S, Bianchi G. AI-
assisted peer review. Humanit Soc Sci Commun 2021;8:25.

31.	 Langford J, Guzdial M. The arbitrariness of reviews, and ad-
vice for school administrators. Commun ACM 2015;58:12-3.

32.	 Gibney E. Google unveils invisible 'watermark' for AI-gener-
ated text. Nature 2024;634:1027-8.

33.	 Berriche L, Larabi-Marie-Sainte S. Unveiling ChatGPT text 
using writing style. Heliyon 2024;10:e32976.

34.	 Lipinsky DA, Romashov RA, Musatkina AA, Golenok SG, 
Bryleva EA. The problems of legal regulation of AI: a rather-
legal research. In: Popkova E, Sergi B, editors. Advances in 

intelligent systems and computing, vol 1100. Springer;411–6.
35.	 Lu F. AI-generated content: legal challenges & potential re-

forms. Lect Notes Educ Psychol Public Media 2024;66:174-81.
36.	 Cooperman SR, Brandão RA. AI assistance with scientific 

writing: Possibilities, pitfalls, and ethical considerations. Foot 
Ankle Surg 2024;4:100350.

37.	 Liebrenz M, Schleifer R, Buadze A, Bhugra D, Smith A. Gen-
erating scholarly content with ChatGPT: ethical challenges 
for medical publishing. Lancet Digit Health 2023;5:e105-6.

38.	 COPE Council. COPE position - Authorship and AI - English 
[Internet]. COPE Council; c2023 [cited 2025 Jan 5]. Available 
from: https://doi.org/10.24318/cCVRZBms

39.	 Elsevier. The use of generative AI and AI-assisted technolo-
gies in writing for Elsevier [Internet]. Elsevier; c2024 [cited 
2025 Jan 5]. Available from: https://www.elsevier.com/about/
policies-and-standards/the-use-of-generative-ai-and-ai-
assisted-technologies-in-writing-for-elsevier

40.	 Springer Nature. Editorial policies [Internet]. Springer Na-
ture; c2024 [cited 2025 Jan 5]. Available from: https://www.
springernature.com/de/policies/editorial-policies

41.	 Ganjavi C, Eppler MB, Pekcan A, Biedermann B, Abreu A, 
Collins GS, et al. Publishers' and journals' instructions to 
authors on use of generative artificial intelligence in aca-
demic and scientific publishing: bibliometric analysis. BMJ 
2024;384:e077192.

42.	 Flanagin A, Kendall-Taylor J, Bibbins-Domingo K. Guidance 
for authors, peer reviewers, and editors on use of AI, language 
models, and chatbots. JAMA 2023;330:702-3.

43.	 European Parliament. EU AI act: first regulation on artificial 
intelligence [Internet]. European Parliament; c2023 [cited 
2025 Jan 5]. Available from: https://www.europarl.europa.eu/
topics/en/article/20230601STO93804/eu-ai-act-first-regula-
tion-on-artificial-intelligence

44.	 van Kolfschooten H, van Oirschot J. The EU Artificial Intel-
ligence Act (2024): Implications for healthcare. Health Policy 
2024;149:105152.

45.	 European Union. Regulation (EU) 2017/745 of the European 
Parliament and of the Council of 5 April 2017 on medical 
devices, amending Directive 2001/83/EC, Regulation (EC) 
No 178/2002 and Regulation (EC) No 1223/2009 and repeal-
ing Council Directives 90/385/EEC and 93/42/EEC (text with 
EEA relevance.). Off J Eur Union 2017;117:1-175.

46.	 Gilbert S. The EU passes the AI act and its implications for 
digital medicine are unclear. NPJ Digit Med 2024;7:135.

47.	 Gilat R, Cole BJ. How will artificial intelligence affect scien-
tific writing, reviewing and editing? The future is here …. 
Arthroscopy 2023;39:1119-20.

https://www.elsevier.com/about/policies-and-standards/the-use-of-generative-ai-and-ai-assisted-technologies-in-writing-for-elsevier
https://www.elsevier.com/about/policies-and-standards/the-use-of-generative-ai-and-ai-assisted-technologies-in-writing-for-elsevier
https://www.elsevier.com/about/policies-and-standards/the-use-of-generative-ai-and-ai-assisted-technologies-in-writing-for-elsevier
https://www.springernature.com/de/policies/editorial-policies
https://www.springernature.com/de/policies/editorial-policies
https://www.europarl.europa.eu/topics/en/article/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence
https://www.europarl.europa.eu/topics/en/article/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence
https://www.europarl.europa.eu/topics/en/article/20230601STO93804/eu-ai-act-first-regulation-on-artificial-intelligence

