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This study analysed the acknowledgment of ChatGPT in 1,759 academic publications indexed 
in Scopus and Web of Science up to August 2024. Around 80% of acknowledgments were 
related to text editing and proofreading, while only 5.3% mentioned ChatGPT for non-
editorial research support, such as data analysis or programming. A small portion (3.5%) of 
researchers acknowledged ChatGPT for drafting sections of manuscripts. About two-thirds of 
corresponding authors who acknowledged ChatGPT were from non-English-speaking 
countries, and 75% of the publications with ChatGPT acknowledgments were published 
within January to August 2024. These findings suggest that ChatGPT was primarily 
acknowledged for language enhancement rather than more complex research applications, 
although some researchers may not have found it necessary to mention its use in their 
publications, highlighting the need for transparency from journals and publishers. 

Keywords: ChatGPT; Large Language Models (LLMs); acknowledgments; academic publishing; 
scientific writing 

Introduction 
Large Language Models (LLMs) like ChatGPT can help with scientific writing and manuscript 
production such as editing and proofreading (Lechien et al., 2024), writing abstracts (Gao et 
al, 2023; Hwang et al., 2024), literature reviews (Kacena et al., 2024; Margetts et al., 2024), 
coding (Coello et al., 2024; Bucaioni et al., 2024), statistical analysis (Huang et al., 2024), 
graphical (Zheng et al., 2023; Wu et al., 2023) and generating research ideas, such as 
hypotheses (Park et al., 2024) or research topics (Rashidov, 2024). Nevertheless, the use of 
LLMs in academic publishing brings ethical concerns (e.g., Guleria et al., 2023; Jarrah et al., 
2023; Lund et al., 2023). This is because current LLMs may produce incorrect information (e.g., 
Buholayka et al., 2023; Kim, 2024; Altmäe et al., 2023; Walters & Wilder, 2023) or flawed AI-
generated experimental images (Zhu et al., 2024). Authors should therefore take full 
responsibility for any AI use in academic publishing. Moreover, peer reviewing AI-generated 
content could be challenging. For example, one study found that reviewers detected only 39% 
of AI-generated content (Casal & Kessler, 2023). Hence, many academic publishers now 
require authors to clarify the use of AI in their publications (Lin, 2024). For instance, a study 
of 300 academic journals found that 59% had policies about AI authorship and 96.6% allowed 
AI tools like ChatGPT to improve manuscript quality (Lund & Naheem, 2024). 

There is also evidence that many researchers are using LLMs in their research. 
Elsevier’s survey of 2,284 researchers found that about third (31%) used generative AI for 
research activities and most (93%) believed that LLMs helped them with writing and reviewing 
(Elsevier, 2024). Another survey of 1,600 researchers showed that 47% found AI “very useful” 
for academic activities and 55% believed AI “saves scientists time and money” (Van Noorden 
& Perkel, 2023). From 456 urologists questioned, 82% used ChatGPT for brainstorming and 
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58% for writing (Eppler et al., 2024) and from 229 medical journal authors, a quarter (24%) 
used LLMs for rephrasing, proofreading, or translation (Salvagno et al., 2024). Nevertheless, 
22% of 271 academics believed grammar correction with ChatGPT should be reported, while 
52% thought rewriting should be mentioned in papers (Chemaya & Martin, 2024). 

Several studies have estimated LLMs usage in academic publications by analysing 
specific keywords linked to AI-generated contents. An analysis of papers published in 2023 
estimated that over 1% (about 60,000) probably included LLM-assisted writing by using the 
term “meticulously” (Gray, 2024). An analysis of abstracts for 950,965 papers (2020–2024) 
from arXiv, bioRxiv, and Nature journals also estimated that 17.5% in Computer Science, 4.9% 
in Mathematics, and 6.3% in Nature journals were AI-modified based on the four words most 
disproportionately used by LLMs compared to human authors: realm, intricate, showcasing, 
and pivotal (Liang, Zhang, & Wu, 2024). In dental research, AI-assisted writing increased from 
47.1 to 224.2 per 10,000 papers after the release of ChatGPT (Uribe & Maldupa, 2024). In 
medical science, a study of 14 million PubMed abstracts (2010–2024) estimated that 10% of 
2024 abstracts used LLMs by using terms such as delves, showcasing and underscores with 
some 30% increase in some biomedical subfields (Kobak et al., 2024). A study of 987 
Dimensions-indexed publications with ChatGPT, OpenAI or Generative AI related terms 
(2022–2023) found that about 20% acknowledged ChatGPT for content generation (e.g., a 
portion of the publication) and 33% for assistance (e.g., editing, literature review, 
proofreading, revising, or data analysis) (Raman, 2023). 

LLMs are also being used for the peer review process. One study estimated that AI use 
in peer reviews rose to 10.6% for ICLR 2024 and 16.9% for EMNLP 2023 conference papers 
(Liang et al., 2024). However, there has been debate about the reliability and biases of LLMs 
like ChatGPT as substitutes for human reviewers (e.g., Hosseini & Horbach, 2024; Tyser et al., 
2024). For instance, one study showed that 78.5% of 720 comments from human reviewers 
had no match with ChatGPT’s reviews, showing that the current LLMs has a limited ability to 
do human peer review process of scientific research (Suleiman et al., 2024). 

Despite the increasing use of ChatGPT in academic research and manuscript 
production, it is not fully known how it is formally acknowledged in academic publications. 
No previous studies have classified or analysed the content of ChatGPT acknowledgments 
across academic publications. This study fills this gap to provide a clearer understanding of 
the role of ChatGPT in academic publishing. 

Methods 

This study used both Scopus and Web of Science (WoS) to find ChatGPT acknowledgments in 
academic papers. Both databases were used to increase coverage of acknowledgments 
(Alvarez-Bornstein et al., 2017; Paul-Hus et al., 2016). For this, searches were conducted on 
20 August 2024 to capture ChatGPT related terms in the funding texts of publications indexed 
in Scopus and Web of Science (WoS): 

• WoS query: FT=(ChatGPT OR "Chat-GPT*" OR "Chat GPT*" OR GPT-4* OR GPT-3* OR 
GPT3* OR GPT4*) 

• Scopus query: FUND-ALL (ChatGPT OR "Chat-GPT*" OR "Chat GPT*" OR GPT-4* OR 
GPT-3* OR GPT3* OR GPT4*) 

A total of 1,759 publications with ChatGPT-related terms were identified and reviewed. Of 
these, 31% (538) and 25% (442) exclusively mentioned in Web of Science (WoS) and Scopus, 
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respectively, while 44% (779) were in both databases. This suggests the importance of using 
both databases for a more comprehensive search of acknowledgements of academic 
publications. (Shared data is accessible here 
https://doi.org/10.6084/m9.figshare.27242670.v1) 

Classification of ChatGPT acknowledgements 

Each publication was manually reviewed to classify the reasons for mentioning or 
acknowledging ChatGPT in the funding texts into four main categories and related 
subcategories. These categories cover the various ways ChatGPT has been acknowledged, 
ranging from editing and improving the readability of manuscripts to supporting the research 
process and other contributions to the research. 

Manuscript drafting and editing: This category includes acknowledgements where ChatGPT 
played a direct role in editing or writing the manuscript. 

Text editing or proofreading: enhancing the manuscript's quality through language 
correction, grammar or spelling checks, improving readability, text shortening, or 
suggesting titles or subheadings. Examples: 

• The authors used OpenAI ChatGPT to check grammar, spelling, and improve readability and language. 

• ChatGPT was used in parts of this manuscript to shorten the text. 

• Thanks to ChatGPT for polishing the language and grammar of the article. 

• ChatGPT was used to help develop the title of this article. 

Text drafting or writing: drafting or writing specific section(s) of the manuscript rather 
than or in addition to editing or proofreading, such as the abstract, introduction, 
discussion, or conclusion or other content (e.g., glossary or definition). 

• The authors acknowledge that this article was partially generated by ChatGPT. 

• We used ChatGPT [...] for assistance in generating some of the written content in the abstract and conclusion of 
this paper, which we copyedited for correctness. 

• The glossary definitions were generated by GPT-4 in May 2023 and edited by the authors. 

• The conclusion was created by GPT-4 on the basis of a summary also created by GPT-4. 

Visual or graphical creation: creating visual or graphical content in the manuscript, such 
as graphical abstracts, figures, diagrams, table of contents (TOC) images, or other 
graphical contents: 

• The cover art was created using GPT-4 and DALL·E. 

• Some elements (the crystals growing in the beaker, the crystals, and the droplets) of the TOC graphic were 
generated using DALL·E 3, OpenAI’s text to image model. 

• ChatGPT-4 with DALL·E were used to create Fig. 1. 

• The image of a thrombus in a blood vessel in the graphical abstract was created with the assistance of DALL-E 2 
Open AI. 

Language translation: translating texts between languages, such as translating abstracts or 
manuscript texts: 

• We acknowledge the use of ChatGPT to initially translate our English abstract into Spanish and French. 

• ChatGPT-4 was used to assist with the translation and revision of text from Thai to English. 

• The ChatGPT tool aided in translating the original manuscript from Chinese to English. 
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• We express our gratitude to OpenAI for providing ChatGPT-4, which was used to translate concepts from 
Romanian into English. 

Research process support: various research processes not directly related to manuscript 
writing, editing or production. 

Brainstorming or idea generation: a creative assistant, helping researchers to generate ideas 
or outlining research context: 

• During the preparation of this work, I used ChatGPT 3.5 to assist me with brainstorming, outlining, and 
proofreading. 

• GPT-3 was used to produce examples, brainstorm ideas, poems, and motivational speeches throughout the 
writing process. 

• ChatGPT was used to generate ideas for the outline of this article. 

• […] ChatGPT and Gemini for help with brainstorming during our research work. 

Programming or coding: assisting with programming, coding, or debugging tasks such as 
writing, refining, or troubleshooting code across various programming languages. 

• ChatGPT provided assistance with debugging Python code for data analysis. 

• We acknowledge ChatGPT for helping write MATLAB scripts used in computational modelling. 

• ChatGPT improved the R code used for analysis. 

• We acknowledge the use of ChatGPT to generate code snippets and help debug code issues. 

Content generation or categorisation: generating research-related content, such as survey or 
interview questions/answers, categorising information to support the research process. 

• OpenAI (ChatGPT 3.5) to transcribe and summarize audio-recordings from the workshops. 

• We used the generative artificial intelligence tool ChatGPT […] to draft the chatbot responses for the research 
survey. 

• ChatGPT was used for automatic coding and checking the accuracy of the human coding process. 

• We used ChatGPT to draft a fabricated article and review. 

Access and technical support: ChatGPT not explicitly mentioned in the manuscript 
production or research process but was recognised for providing access to ChatGPT (e.g., 
paid versions or models), collaborations with experts, or offering technical support. 

• Z.Z. would like to extend special gratitude to […] from OpenAI for inspiring discussions on 
harnessing the potential of GPT‐4. 

• The subscriptions to ChatGPT was supported by the Department of Pharmacology […]. 
• The research staff at OpenAI for providing access to and technical support for fine-tuning 

GPT. 

• We thank […] for valuable discussions and support in running GPT-3 computations. 

Non-use and other mentions: Author declaration that ChatGPT had not been used in 
the research or its role in the research was not unclear. 

Non-AI (ChatGPT) use in research: The content or analysis for the manuscript was produced 
without AI assistance. 

• I certify that ChatGPT was not utilised to produce any technical content, and I accept full responsibility for the 
contents of the paper. 

• This article was written without the assistance of ChatGPT or other large language models. 
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• The authors did not use the generative AI tool ChatGPT in any portion of the manuscript. 

• We did not use ChatGPT or other Large Language Models to generate our paper. 

General or unclear mentions: ChatGPT mentioned in a general context without specifying its 
exact role or application in the research process or manuscript production. 

• We acknowledge the contribution of ChatGPT 4.0 and Bard (Google). 

• At present, there is a growing interest among users in exploring ChatGPT's applications. 

• Systematic investigation of different parameters associated with GPT-3 has not been done in this study. 

• ChatGPT is a tool developed by OpenAI, a for-profit research organisation. 

Results 

Most ChatGPT-related acknowledgments in the academic publications examined (87%) were 
related to Manuscript Editing and Production, such as proofreading, drafting, text shortening, 
title suggestions, creating visuals, and translation. In contrast, only 5.3% were associated with 
Research Process Support, such as programming, brainstorming, content generation, or data 
analysis. Moreover, 3.2% of acknowledgments mentioned Access and Technical Support, 
while 3.9% were categorised as Non-use and Other Mentions. 

Figure 1 provides more detail on the specific classifications of ChatGPT acknowledgments. 
While most (80%) acknowledgments were for Text Editing or Proofreading, 3.5% of 
researchers acknowledged ChatGPT for Text Drafting or Writing section(s) of manuscripts, 
such as abstract, introductions, discussions, conclusions, or other content with many 
clarifying they had reviewed the AI-generated text. Moreover, 1.6% of publications 
acknowledged ChatGPT for generating visual content, such as graphical abstracts and figures, 
with relatively higher use in Chemistry articles for TOC images (see Zheng et al., 2023). Despite 
the potential of large language models for programming, coding or debugging (Bucaioni et al., 
2024; Coello et al., 2024), only 2% of acknowledgments noted its application in these areas. 
ChatGPT was also acknowledged for content generation (2.4%) helping the research process. 
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Brainstorming or idea generation 

Non-AI (ChatGPT) use in research 

Visual or graphical creation 
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Figure 1. Types of ChatGPT acknowledgments in academic publications (n=1,759) 
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Most acknowledgments were found in research articles (80%), followed by reviews (12%), 

conference papers (2.5%), and other editorial materials (5.5%). Moreover, only about 10% of 

publications with ChatGPT acknowledgements had ChatGPT-related terms in their titles, 

abstracts, or keywords, suggesting that most publications used ChatGPT beyond LLMs and AI 

contexts (e.g., “Chemical multiscale robotics for bacterial biofilm treatment”). About three-

quarters (74.6%) of the publications with ChatGPT acknowledgments or mentions in the 

funding text were published in 2024, although the first version of ChatGPT (3.5) was made 

public in November 2022. This suggests that there has been a rapid emergence of publications 

acknowledging or using ChatGPT within a relatively short time. About 50% and 77% of the 

publications with ChatGPT acknowledgments (excluding Non-use and unclear mentions) were 

from 10 WoS and OECD1 subject categories, respectively (Figure 2). 
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Engineering Computer and information sciences 

Computer Science Chemical sciences 

Science & Technology - Other Topics Biological sciences 

Chemistry Clinical medicine 

0% 2% 4% 6% 8% 10% 12% 0% 2% 4% 6% 8% 10%12%14%16% 

Percentage of articles acknowledging ChatGPT use Percentage of articles acknowledging ChatGPT use 

Figure 2. The 10 WoS (left) and OECD (right) subjects with the most ChatGPT manuscript 
acknowledgments. 

Out of 1,476 English-language publications with identified ChatGPT acknowledgments for 
manuscript drafting and editing, the country affiliation of the corresponding authors of about 
75% were from non-English-speaking countries. Presumably the main use is to assist 
enhancing the clarity and language of academic writing in English. Figure shows the 15 
countries with the most ChatGPT acknowledgments for manuscript editing and drafting. 

1 https://incites.zendesk.com/hc/en-gb/articles/22516984338321-OECD-Category-Schema�
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Figure 3 .  Country  affiliation  of  the  corresponding  authors for  the 15 countries with  the most  
ChatGPT  acknowledgments for  manuscript  drafting and  editing.  

The megajournal  Scientific  Reports  had  the highest  number  of  identified  acknowledgments to  
ChatGPT  (26), followed  by iScience  (23) and  Science of  the Total Environment  (19)  (Figure 3). 
Other  than  being large, one reason  for  finding  acknowledgments  from  these  journals could  
be their  explicit  policies  regarding  the documentation of Large  Language  Model (LLM) usage  
(for  analysis of  publishers  AI policy  see:  Lin,  2024).  For  instance,  Scientific  Reports2  requires 
authors to clarify the use  of  LLMs like ChatGPT.  Similarly, iScience3  and  Cell Reports4  from Cell  
Press also  requests authors to declare  the use  of generative  AI in  scientific  writing. Elsevier  
journals, including Science  of  the Total Environment, also have policies requiring authors to  
disclose  the use of  generative AI technologies. Springer Nature’s5  policies include  using LLMs  
like ChatGPT for  the  method  section,  editing, reviewing,  and  generating  images  (e.g., “AI-
generated  images and  videos remain  broadly  unresolved, Springer  Nature journals are  unable  
to permit  its use  for  publication”).  

2  https://www.nature.com/srep/author-instructions/submission-guidelines� 
3  https://www.cell.com/iscience/authors� 
4  https://www.cell.com/cell-reports/authors� 
5  https://www.springer.com/gp/editorial-policies/artificial-intelligence--ai-/25428500� 
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Figure 4: Top 10 journals with most identified acknowledgments or mentions to ChatGPT. 

Conclusion and discussion 

This study found that 80% of ChatGPT acknowledgments were related to editing and 
proofreading, supporting a previous survey showing that most academics (93%) believed that 
LLMs helped them with writing and reviewing (Elsevier, 2024) but is much higher than the 
33% found from a study of 987 Dimensions indexed publications (Raman, 2023), presumably 
because the latter study used earlier data, with ChatGPT use growing subsequently. 
Moreover, the 1,759 acknowledgments to ChatGPT found here is much lower than the 60,000 
estimated using AI-related keywords for 2023 publications (Gray, 2024). In this study, only 8% 
of acknowledgments (143 out of 1,759) were related to the Computer Science or Artificial 
Intelligence WoS subjects, which is much lower than the 17.5% of LLM-modified content 
found in Computer Science papers from the arXiv, bioRxiv, and Nature journals (Liang, Zhang, 
& Wu, 2024, 2024). In the current study, about 26% (458) of the acknowledgments to ChatGPT 
were related to medical or health sciences, whereas another study estimated that 10% of 
2024 abstracts from PubMed used LLMs (Kobak et al., 2024). Similarly, only 3 publications 
with ChatGPT acknowledgments in Dentistry, Oral Surgery & Medicine were found, which is 
significantly lower than the estimated AI-assisted writing in dental publications (Uribe & 
Maldupa, 2024). These results suggest that many researchers using LLMs like ChatGPT for 
manuscript editing or production are not acknowledging their use. One reason could be that 
some authors feel that tasks like editing, language polishing, or proofreading do not require 
to be reported (Chemaya & Martin, 2024). However, in the future it is likely that academics 
will report more AI usage in their papers, as this study found that about three-quarters 
(74.6%) of ChatGPT acknowledgments came from papers published in 2024 alone. 

The finding that 75% of corresponding authors who acknowledged ChatGPT for manuscript 
editing were from non-English-speaking countries suggests that some of these researchers 
use LLMs tools like ChatGPT to help overcome language barriers, since there is evidence that 
they may need more time and effort for reading and writing papers and compared to native 
English speakers (Amano et al., 2023). This can be further investigated to understand the 
extent to which LLMs are being used to reduce language-related barriers and how this affects 
the overall quality, efficiency, and speed of academic publishing across different subjects and 
countries. 
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This study found a significant rise in the acknowledgment of ChatGPT in academic publications 
between January and August 2024 (74.6% of all acknowledgments). Hence, it is expected that 
more acknowledgments of LLMs will appear in future publications, especially as many authors 
may not yet be fully aware of journal policies regarding the disclosure of AI use in their 
research, and some journals are still developing editorial policies on AI use in publications. 
The majority (80%) of these acknowledgments were for text editing and proofreading, while 
only 5.3% of researchers acknowledged using ChatGPT for Research Process Support, such as 
programming, brainstorming, content generation, or data analysis. These findings suggest 
that although LLMs like ChatGPT are becoming widespread in academic writing, their use 
remains primarily focused on language improvement rather than more complex tasks 
generative AI can perform. 

Finally, some researchers might not consider it necessary to disclose their use of LLMs in their 
publications (Chemaya & Martin, 2024) or may not be aware of recent journal policies 
regarding AI use. Some acknowledgments might have also been missed in Scopus or WoS 
funding texts (Alvarez-Bornstein et al., 2017), which could lead to an underrepresentation of 
ChatGPT use in this study. Hence, the actual extent of ChatGPT use in academic research may 
be higher than reported here, but the findings still provide relevant observations for journal 
editors and publishers in shaping editorial policies regarding LLM use in academic 
publications. 
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