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BRIEF COMMUNICATION
Comparing scientific abstracts generated by ChatGPT to real
abstracts with detectors and blinded human reviewers

Catherine A. Gao (% =, Frederick M. Howard (37, Nikolay 5. Markov (3, Emma C. Dyer (37, Siddhi Ramesh?, Yuan Luo (3 and
Alexander T. Pearson”

Large language models such as ChatGPT can produce increasingly realistic text, with unknown information on the accuracy and
integrity of using these models in scientific writing. We gathered fifth research abstracts from five high-impact factor medical
journals and asked ChatGPT to generate research abstracts based on their titles and journals. Most generated abstracts were
detected using an Al output detector, ‘GPT-2 Output Detector’, with % fake’ scores (higher meaning more likely to be generated) of
median [interquartile range] of 99.98% ‘fake’ [12.73%, 99.98%] compared with median 0.02% [IQR 0.02%, 0.09%] for the original
abstracts. The AUROC of the Al output detector was 0.94. Generated abstracts scored lower than original abstracts when run
through a plagiarism detactor website and iThenticate (higher scores meaning more matching text found). When given a mixture of
original and general abstracts, blinded human reviewers correctly identified 68% of generated abstracts as being generated by

) .
ChatGPT, but incorrectly identified 14% of original abstracts as being generated. Reviewers indicated that it was surprisingly difficult
a I a rI S I I I e e < O r — O l I | I to differentiate between the two, though abstracts they suspected were generated were vaguer and more formulaic. ChatGPT
writes believable scientific abstracts, though with generated data. Depending on publisher-specific guidelines, Al

output detectors may serve as an editorial tool to help maintain scientific standards. The boundanes «of ethical and acceptable use
of large language models to help scientific writing are still being discussed, and different journals and conferences are adopting
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varying policies

npj Digital Medicine (2023)6:75; https¥/doi.org/10.1038/541746-023-00819-6

The release of OpenAl's free tool ChatGPT' on November 30, 2022
demonstrated the ability of artificial intelligence models to
generate content, with articles quickly published on fts possible
uses and potential controversies® *. Early adopters have shared
their experiences on social media, with largely positive senti-
ments®. Articles are bemeaning the death of the traditional schaol
essay assignment*®’, as ChatGPT has been shown to generate
high-scoring papers®, correctly answer USMLE questions®, and
even anticulate critical thinking'®. The ethical and acceptable
boundaries of ChatGPT's use in scientific writing remain unclear',
although some publishers are beginning to lay down policies'> %,

large language models (LLM) are often complex neural
network-based transformer models that can generate tone and
content-defined text. These are trained on enormous amounts of
data to predict the best next text element, which produces a
product that reads naturally. ChatGPT is built on Generative Pre-
trained Transformer-3 (GPT-3), which is one of the largest of these
types of models, trained with 175 billion parameters'. These
models generate coherent and fluent output, that can be difficult
to distinguish from text written by humans'®'’

Artificial intelligence (A} has numerous applications in medical
technologies™, and the writing of biomedical research is no
exception, with products such as the SciNote Manuscript Writer'®
ar Writefull® that help with scientific writing. However, with the
release of ChatGPT, this powerful LLM technology is now available
to all users for free, and millions are engaging with the new
technology. The user base is likely to continue to grow. Thus, there
is an urgent need to determine if ChatGPT can write convincing
medical research abstracts.

We gathered 50 abstracts from five high-impact journals as our
«control corpus of well-written abstracts. We asked ChatGPT to
generate 50 scientific abstracts based on the titles and specific
Journals fram this list (example subset in Supplementary Data 1).
‘While all the output appeared superficially 1o be formatted as a
scientific abstract, only 8 (16%) correctly used the headings
particular to the specific journal in the prompt (e, Nature
Medicine’s paragraph-style without headings, as opposed ta
specific headings such as ‘Design, Setting, and Participants’ for
JAMA, see Supplementary Note 1 for examples). The patient
«cohort sizes were a similar order of magnitude between the
original abstracts and the generated abstracts, with a Pearson
comelation of the logarithmic cohart sizes of 7= 076, p <0001
(Fig. 1).

'?'he Al output detector we used, 'GPT-2 Output Detector?*,
found a high probability of Al-generated output (higher % ‘fake’
score indicating more likely to be Akgenerated text) in the
generated abstracts with median [IQR) of 99.98% [12.73%, 99.98%)]
«compared with very low probability of Al-generated output in
nearly all the original abstracts with median [IQR] of 0.02% (0.02%,
0.09%] (Fig. 2a). The Al output detector had an area under the
receiver operating characteristics (AURDC) curve of 094 for
detecting generated abstracts (Fig. 2b). At the optimal cutoff
maximizing sensitivity and specificity, 146%, the Al output
detector had a sensitivity of 86% and a specificity of 94% at
differentiating original versus generated abstracts.

We ran both original and generated abstracts through a free
plagiarism-detection website, Plagiarism Detector®®, and a paid
professional similarity checker, iThenticate™. For both platforms, a

"Divisian of Pulmenary and Critcal Care, Department of Medicine, Northwestern University Feinberg School of Medicine, Chicago, I, USA. Section of Hematology/Oncology,
Department of Medicine, University of Chicago. Chicago. IL. USA. “Divisian of Health and Blomedical Informatics. Department of Preventive Medicine. Nomthwestern University

Feinberg School of Medicine, Chicago, IL, USA. “email: catherine gao@narthwestem ed:

Published in partnership with Seoul National University Bundang Hospital

npj

https://doi.org/10.1038/s41746-023-00819-6
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About Elsevier  Products & Solutions ~ Services ~ Shop & Discover Search Q

Declaration of generative Al in scientific writing

The below guidance only refers to the writing process, and not to the use of Al tools to
analyse and draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted technologies in
the writing process, authors should only use these technologies to improve readability
and language. Applying the technology should be done with human oversight and
control, and authors should carefully review and edit the result, as Al can generate
authoritative-sounding output that can be incorrect, incomplete or biased. Al and Al-
assisted technologies should not be listed as an author or co-author, or be cited as an
author. Authorship implies responsibilities and tasks that can only be attributed to and
performed by humans, as outlined in Elsevier’s Al policy for authors.

Authors should disclose in their manuscript the use of Al and Al-assisted technologies
in the writing process by following the instructions below. A statement will appear in the
published work. Please note that authors are ultimately responsible and accountable for
the contents of the work.

Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the
writing process by adding a statement at the end of their manuscript in the core
manuscript file, before the References list. The statement should be placed in a new
section entitled ‘Declaration of Generative Al and Al-assisted technologies in the writing

process’.

Statement: During the preparation of this work the author(s) used [NAME TOOL / SERVICE]
in order to [REASON]. After using this tool/service, the author(s) reviewed and edited the
content as needed and take(s) full responsibility for the content of the publication.

This declaration does not apply to the use of basic tools for checking grammar, spelling,
references etc. If there is nothing to disclose, there is no need to add a statement.
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