The rise of artificial intelligence: addressing the impact of large
language models such as ChatGPT on scientific publications

INTRODUCTION

Artificial intelligence (AI) permeates our modern society.
Chatbots are being used by commercial companies as an
interface with their customers, and Internet search engines rely
heavily on Al to function. Smart homes, navigation systems
and immigration clearance using facial recognition are other
examples of the use of Al in our daily lives. In general, Al
is an essential element for biotechnology. In biotechnology
and research, the applications of Al include drug target
identification, image screening, predictive modelling of disease
states and outcomes, assessment of functional and structural
genomics, metabolomics and proteomics!!! among others. In
scientific writing, Al is used in literature search in biomedical
databases such as PubMed, and it is present in a rudimentary
form in word processing software that researchers use to write
scientific manuscripts. Al can be broadly classified into narrow
Al general Al and artificial superintelligence (ASI). Narrow Al
is created to solve specific problems. General Al aims to create
machines capable of reasoning and thinking like humans.
ASI would be capable of outperforming humans. Currently
available Al systems are considered narrow Al.

LAUNCH OF CHATGPT

We entered uncharted territories in scientific writing with
the launch of Chat Generative Pre-trained Transformer
(ChatGPT; available from: https://chat.openai.com/chat) on
30 November 2022 by OpenAl, an Al research and deployment
company. ChatGPT is a large language model (LLM) that has
the ability to generate human-like text in a conversational
way, including complete paragraphs or even essays, based
on specific prompts and context, by mimicking the statistical
patterns of language from a huge database of text collated
from the Internet. It can potentially write an entire scientific
manuscript. Using ChatGPT creates the illusion of conveniently
having an expert readily at hand to answer one’s questions at
all times. The current version of ChatGPT is a prototype that
was trained on dataset that is updated up to 2021. It is not
connected to the Internet for real-time updates and does not
have access to new knowledge derived after 2021. Therefore,
it is to be expected that there will be data gaps in ChatGPT, in
terms of new information that becomes available after 2021.
In future, the currency of knowledge may be less of an issue
if there is continuous input of new data for software training
and development, similar to how academics and professionals
continuously acquire new knowledge and update themselves.
The capabilities of LLMs are limited to the textual training

data used, and this can result in problems of reliability and
bias. In addition, each LLM has a certain amount of memory,
and hence can accept only a finite amount of input to form the
context for output generation. There are several issues that
need to be properly addressed even at this nascent phase of
its development.”?! Concerns have been raised about its role in
scientific writing, including whether it can be considered as
a co-author, its potential negative impact, such as whether it
will result in factual inaccuracies, plagiarism or even outright
scientific fraud, and whether it facilitates or blunts the academic
development of an individual.

Issue of authorship and transparency

ChatGPT has been used to draft scientific abstracts and papers,
and in the process, it has even been listed as a co-author in
academic publications.! The International Committee of
Medical Journal Editors (ICMJE) recommends that authorship
be based on meeting the following four criteria: (a) substantial
contributions to the conception or design of the work, or the
acquisition, analysis or interpretation of data for the work;
(b) drafting the work or revising it critically for important
intellectual content; (c) final approval of the version to
be published; and (d) agreement to be accountable for all
aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately
investigated and resolved. Thus, it is clear that even if
ChatGPT or more sophisticated Al programs were used to
write the entire manuscript in future, they would still fall
short of the eligibility criteria, especially with respect to the
issue of personal accountability by authors. Al tools cannot
assume such a responsibility. There is consensus by many
researchers and journals that Al models cannot be credited as
authors,”# and this is the position that the Singapore Medical
Journal holds. Transparency and integrity are crucial elements
in scientific writing. A submitted academic manuscript must
be the original work of the authors, and the wholesale use
of ChatGPT without formal acknowledgement is akin to
plagiarism. If ChatGPT or any other LLM is to be used as
part of the manuscript preparation, there needs to be clarity
on how it is being used when the manuscript is written, and
whether and how data derived from ChatGPT and other LLMs
are further verified. This must be appropriately documented
either in the methods or the acknowledgement section of the
manuscript. Such transparency is important to prevent erosion
of trust when the manuscript is being appraised. It has also
been advocated that as an additional safeguard, Al output
detectors be incorporated into the editorial process to alert
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journal editors and reviewers — similar in concept to current
approaches of using Al algorithms to screen for plagiarism
by checking the similarity index — and to check for bot-like
behaviour in the Internet.

Tackling the issues of inaccuracies and quality

There are concerns about data gaps, factual inaccuracies and bias
when ChatGPT is used by authors to draft manuscripts. Although
the text written by ChatGPT may appear credible, it has been
shown that the generated information can be pure confabulation,
with a combination of both facts and fabricated information,
or totally fictitious pseudoscientific material. This has been
described as artificial hallucination.® In future, continuous or
regularly scheduled updates of the Al software may help to
attenuate this problem of knowledge gaps in the software. Even
if there is regular training and updating of the Al software, there
may still be a lag phase. Bias in scientific interpretation and
writing may also exist, and this could be related to the training of
the Al algorithm. It has been suggested that the way the ChatGPT
was trained created a left-wing, liberal bias in its responses.!'”
The ease of accessing LLMs may result in erosion of skills and
expertise needed for high-quality academic publication and
promote proliferation of low-quality scientific papers.

Therefore, concerns about integrity, accuracy and deterioration
of quality with the use of ChatGPT and similar programs in
academic writing are justified. However, problems such as
academic bias, inaccuracies, ghost authorship, plagiarism
and fraud may still arise even in the absence of Al tools like
ChatGPT. It is thus crucial that the concept of research integrity
be continuously emphasised to all researchers, journals screen
and sieve out submissions of dubious quality, and academics
and reviewers develop and retain the skillset for critical
appraisal, discernment of information and source verification.
Clinicians and scientists who read scientific publications must
be able to think critically and not accept information at face
value. We have already pivoted away from eminence-based
medicine to evidence-based medicine. Human verification of
information generated by Al remains important. In reality,
critical thinking is important not only within academia, but
also generally in life, and one needs to be able to separate facts
from myths, half-truths, disinformation, pure propaganda and
lies. Having insights on how an Al program was developed
would allow one to have a better appreciation of its limitation
and the potential for bias and errors. A case in point is the
knowledge that the current version of ChatGPT has not been
trained on new information derived after 2021, and researchers
would thus know that ChatGPT cannot be a trusted source for
information after 2021. However, a full understanding of the
developmental process of the Al model, including the type
and extent of information used in its training, and the potential
personal bias of people involved in programming may not
always be possible, with such systems existing as a black
box due to proprietary reasons.'!! Human verification of the
accuracy of Al outputs is crucial, and Al should be considered

an additional resource to obtain data, with potential for gaps
or even inaccuracies, and not a purveyor of absolute truth.

CONCEPT OF COLLABORATIVE INTELLIGENCE

ChatGPT or other LLMs can facilitate the conduct of research
by compiling pre-existing information. For instance, it can be
used to draft a study protocol or format the manuscript after
completion of the study, which speeds up the writing process.
Al can also help improve the language of non-native English
speakers and allow translation of an English manuscript to other
languages, thus improving access to non-English readers and
broadening the reach of journals. However, Al cannot generate
new knowledge out of a vacuum when the research has yet to be
conducted. Well-trained researchers with deep domain expertise
are the ones at the forefront to conduct novel research, generate
new findings and achieve scientific breakthroughs. The human
interface remains essential for scientific progress. LLMs can be
writing assistants and journal assistants but cannot replace human
authors or human editors. At the same time, continued training of
LLMs will and should occur, so that they can be further improved
to help the writing and publishing process. We need to optimise
collaborative intelligence, where humans and Al work together,
to ensure transparency, integrity and scientific rigour.

CONCLUSION

Al can be a boon or a bane. While Al is an enabler and a game
changer, there exist privacy and ethical concerns, possibility of
bias, potential legal liabilities and concerns about validity.l') In
the novel ‘Origin’ written by Dan Brown, a terminally ill Edmond
Kirsch instructed Winston, the Al personal assistant he invented,
to maximise viewership and hype up an important announcement
he was going to make on the Internet. Winston then orchestrated
Kirsch’s death during his presentation to make him a martyr,
thus boosting online viewership from 3 million to more than
200 million people. Al can facilitate progress, and hence, we
should continue to embrace Al and establish collaborative
intelligence, especially as it continues to evolve, moving from
narrow Al to higher levels of function, such as general Al, or
even ASI in future. However, it is important to set up guardrails
and a framework to guide its application, so that the potential of
Al can be harnessed appropriately.

Tiing Leong Ang', FRCPEd, FAMS, Mahesh Choolani', PhD, FRCOG,
Kay Choong See?, FRCPEd, MPH, Kian Keong Poh®, FRCPEd, FACC

"Deputy Editor, >Specialty Editor, *Editor-in-Chief, Singapore Medical Journal,
Singapore
E-mail: smj.editor-in-chief@sma.org.sg

REFERENCES

1. Baek M, DiMaio F, Anishchenko I, Dauparas J, Ovchinnikov S, Lee GR,
et al. Accurate prediction of protein structures and interactions using a
three-track neural network. Science 2021;373:871-6.

2. Stokel-Walker C, Van Noorden R. What ChatGPT and generative Al
mean for science. Nature 2023;614:214-6.

3. Else H. Abstracts written by ChatGPT fool scientists. Nature
2023;613:423.

Singapore Medical Journal | Volume 64 | Issue4 | April 2023-




Editorial

Macdonald C, Adeloye D, Sheikh A, Rudan I. Can ChatGPT draft a
research article? An example of population-level vaccine effectiveness
analysis. J Glob Health 2023;13:01003. doi: 10.7189/jogh.13.01003.
ChatGPT Generative Pre-trained Transformer, Zhavoronkov A.
Rapamycin in the context of Pascal’s Wager: Generative pre-trained
transformer perspective. Oncoscience 2022;9:82-4.

Defining the Role of Authors and Contributors. Available from: https://
www.icmje.org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html.  [Last accessed
28 Feb 2023].

Thorp HH. ChatGPT is fun, but not an author. Science 2023;379:313.
Stokel-Walker C. ChatGPT listed as author on research papers: Many
scientists disapprove. Nature 2023;613:620-1.

Alkaissi H, McFarlane SI. Artificial hallucinations in ChatGPT:
Implications in scientific writing. Cureus 2023;15:¢35179.

. The political ideology of conversational Al: Converging evidence on

ChatGPT’s pro-environmental, left-libertarian orientation. Available
from: https://arxiv.org/pdf/2301.01768. [Last accessed on 01 Mar 2023].

. van Dis EAM, Bollen J, Zuidema W, van Rooij R, Bockting CL.

ChatGPT: Five priorities for research. Nature 2023;614:224-6.

. D’Amico RS, White TG, Shah HA, Langer DJ. I Asked a ChatGPT

to write an editorial about how we can incorporate Chatbots into

neurosurgical research and patient care.... Neurosurgery 2023. doi:
10.1227/neu.0000000000002414.

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

Access this article online

Quick Response Code:
. Website:
https://journals.lww.com/SMJ

DOI:
10.4103/singaporemed;j.SMJ-2023-055

How to cite this article: Ang TL, Choolani M, See KC, Poh KK. The rise of
artificial intelligence: addressing the impact of large language models such
as ChatGPT on scientific publications. Singapore Med J 2023;64:219-21.

I singapore Medical Journal | Volume 64 | Issue 4 | April 2023



https://www.icmje.org/recom
https://www.icmje.org/recom

