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There is increasing reliance on artificial intelligence (AI) to create scientific manuscripts. 
Current AI tools use available online information, make certain assumptions, take into 
account the query, and produce de novo content that is not attributed to the source 
material. This results in potentially inaccurate assertions as well as a lack of attribution, 
which would qualify as AI-plagiarism. It is imperative for educators and research mentors 
to understand AI, the available tools to create and monitor AI-generated content, and 
utilize a deliberate strategy to avoid the creation of AI-plagiarism that could otherwise 
result in personal, professional, and institutional reputational harm. This review presents 
a case of an AI-generated case report and presents a deliberate strategy to monitor and 
avoid the creation of scientific AI-plagiarisms. Specifically, the authors recommend: (1) 
Routine use of AI tools for detecting AI-plagiarism. (2) Scrutinizing conclusions and 
assertions for scientific validity based on the current best evidence. (3) Checking all 
references for legitimacy. (4) Noting subtle AI formatting clues. 

INTRODUCTION 

The implications of artificial intelligence (AI), and in par
ticular Chat Generative Pretrained Transformer (ChatGPT), 
given its widespread availability, in academic writing, has 
been the subject of increasing concern amongst educators. 
Debates on potential student reliance on AI and the impact 
on education in general and scientific writing in particular, 
without clear guidelines on how to approach these chal
lenges, continue. Although AI has been given credit for aca
demic prowess, performing well on board and bar exams, 
in education, students who rely on AI without regard to 
process and knowledge acquisition directly from reputable 
sources have risks. Deeper understanding and comprehen
sion of the subject matter often develop through a process 
of seeking, vetting, and assimilating knowledge from var
ious sources. The additional risk of falling victim to pla
giarism in the production of original work compromises 
educational integrity and authenticity.1 In collaborative re
search, the over-reliance on AI poses a uniquely challeng
ing threat to compromising the integrity of scientific writ
ing and findings, with the associated risk for compromising 

personal, professional, and institutional reputation by pub
lishing plagiarized or inaccurate AI-generated content. 
This paper will present a case study of a ChatGPT-gen

erated “scientific paper” that cleared plagiarism detection 
but failed an AI detection tool. The goal of this paper is to 
highlight the risk of AI tools like ChatGPT in the scientific 
process and present a strategy for research mentors and se
nior investigators to avoid compromising their research and 
reputation with AI-plagiarized content. 

HOW DOES CHATGPT WORK? 

AI draws on information available online and has been pre
trained in “learning language models” and “natural lan
guage processing” to create seemingly meaningful re
sponses to queries from users.2 ChatGPT is an AI tool, 
created by OpenAI, that utilizes “generative AI” models 
that are capable of creating new data based on patterns 
from existing available data. Generative AI can create con
tent across many areas, including data, images, music, and 
other forms. ChatGPT in particular uses an advanced gen
erative AI model with deep learning techniques and neural 
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Figure 1. Free online plagiarism checker, PapersOwl,      
results for the paper.     

networks to analyze data and then create content that 
mimics human style.3 Moreover, ChatGPT is being actively 
updated and advanced. At the time of this writing, the cur
rent ChatGPT system available is GPT-4. As such, ChatGPT 
can and will have an impact on all areas that intersect on
line with human life. 
For scientific inquiries, there are several challenging 

data and ethical considerations with ChatGPT. First, from a 
data acquisition and processing perspective, ChatGPT does 
not have access to subscription-based content and relies 
primarily on open-access data. Therefore, it has limited ac
cess to all potentially available scientific data. Second, from 
an ethical consideration, plagiarism is a concern. Content 
produced by ChatGPT is assimilated from various sources 
or created de novo based on assumptions made by the plat
form. Use of this content without proper attribution could 
qualify as plagiarism. We will discuss both issues further in 
this paper. 

CASE STUDY 

A unique case of a rare dermatologic finding presented to 
the co-author (ENI) was submitted for publication as a case 
report to share these findings in the medical literature. Af
ter medical students gathered relevant data from the pa
tient, a pre-medical student requested to write the manu
script and subsequently queried ChatGPT to generate a case 
report. 
Although an initial read of the draft manuscript was co

herent, the inconsistencies with the current literature re
garding the assertion and conclusions drawn, as well as 
suspicious references cited, drew deeper scrutiny. Although 
supporting references were offered by the “manuscript”, 
unexpected details provided were not consistent with the 
current understanding of the condition in the current med
ical literature. Although properly formatted, a review of 
the references listed by cross-checking PubMed and Google 
Scholar revealed that some were mis-referenced or non-ex
istent. [Table 1 ]  
The manuscript was then checked through an online pla

giarism detection tool, PapersOwl [Figure 1 ], as well as an 
online AI-detection tool, ZeroGPT [Figure 2 ]. 
Although the online plagiarism detection tool failed to 

detect suspicious findings for plagiarism, the AI-detection 
tool determined the paper to be entirely AI-generated. 
Reviewing this case raised several questions that have 

not been adequately addressed in the literature regarding 
the use of AI in scientific writing in the context of research 
oversight and mentorship. Amongst these concerns are 
what constitutes plagiarism, how to spot a fake, how AI 

Figure 2. Free online AI checker, ZeroGPT, results for        
paper.  

generates its own references, and tools for educators to 
navigate AI use by students. 

PLAGIARISM 

The Merriam-Webster dictionary online defines “plagia
rism” as taking credit for a work without proper attribution 
or crediting of the source.4 AI-generated content and its 
intersection with plagiarism is ambiguous, as AI and tools 
like ChatGPT draw their content from current available on
line information as well as user input to generate their own 
content based on assumptions without necessarily sourc
ing the original work, and often creating references when 
they do not exist. The result is information that is an amal
gamation of online content, along with potentially gram
matically correct gibberish and falsehoods. Scientific writ
ing is traditionally predicated on thoughtful and deliberate 
sourcing of information while qualifying its credibility and 
attributing the source information to the authors and the 
publication platform. This allows the readers of a scientific 
paper to assess for themselves the credibility of the sci
entific findings and the integrity of the sources cited. Al
though AI tools are here to stay and can potentially serve a 
role in literature review and writing support, the unbridled 
use of AI-generated content risks producing inaccurate in
formation with false or missing attributions of the source 
material. As such, AI-generated content, at best, is accurate 
but at worst is incorrect, and still not properly attributed, 
can be considered a form of AI-plagiarism. 

HOW TO SPOT AI-PLAGIARISM 

It is understood that the world of AI is fast evolving and 
that the ability for mentors to screen students’ work for 
AI use will come with increasing challenges. However, it 
should not be forgotten by educators and research mentors 
that educational pursuit intends to develop personal sub
ject matter expertise, drawing on all available data - not 
just online content, to develop original writing to transmit 
novel ideas and confirm or advance knowledge. The key for 
mentors in evaluating student research submissions, and to 
avoid risking personal and professional reputational harm, 
is to understand patterns noted in AI content and strate
gies that will protect the academic integrity of scientific 
work. Specifically, we advocate for senior investigators and 
research mentors to take the following four steps [Table 1 ].  
when evaluating intended original work produced by their 
students and/or researchers prior to submission for publi
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Table 1. Strategies to Evaluate for AI-Plagiarism      

(1) Use AI tools for detecting AI plagiarism. 
(2) Scrutinize conclusions and assertions for scientific validity. 
(3) Check all references for legitimacy. 
(4) Identify subtle AI formatting clues. 

cation to avoid falling victim to AI-plagiarism: (1) Routine 
use of AI tools for detecting AI-plagiarism. (2) Scrutinizing 
conclusions and assertions for scientific validity based on 
the current best evidence. (3) Checking all references for le
gitimacy. (4) Noting subtle AI formatting clues. 

USE AI TOOLS FOR DETECTION 

Prior to the growth of AI tools such as ChatGPT, plagiarism 
checking services (ie, Grammarly, PapersOwl, Du
plichecker) have been available for some time to allow for 
an efficient review of a manuscript for plagiarism risk, 
along with a percentage score. Many journals routinely use 
these services during the intake process of submissions for 
publication. However, these tools emphasize analysis of the 
similarity of submitted content relative to published con
tent. These tools are not currently optimally equipped to 
assess for AI-generated content. 
Alongside the development of AI tools to create content 

has been the creation of AI tools to detect AI-generated 
text. Essentially, AI can be queried to create content, and 
AI can also be queried to determine if the content created 
was AI-generated. A recent study evaluating texts from ar
ticles published in JAMA Otolaryngology before and after 
the introduction of ChatGPT using ZeroGPT.com as an AI 
text detector found a significant increase in the detection 
of AI in the writing of abstracts, introduction, and discus
sion sections of articles after the introduction of ChatGPT.5 
Although we would argue for the collaboration of scientific 
journals and AI experts to create detection tools at the level 
of pre-publication, challenges exist for academic mentors 
working with students and researchers in evaluating scien
tific writing prior to submission for publication. It should 
also be noted that AI-detecting tools offer an option to “hu
manize” the text, creating an additional challenge in as
sessing for AI-generated content. 
At this time, we advocate for the routine use of tools 

to detect AI-generated content (e.g., Turnitin, ZeroGPT, 
Writer), but also endorse the continued development of 
these tools as other tools to create AI-generated content 
continue to advance. 

SCRUTINIZE ASSERTIONS 

AI-generated content is prone to making conclusions and 
assertions based on assumptions it makes from available 
online content. Research mentors should have the advan
tage of historical knowledge of the subject matter in ques
tion, an understanding of the subject matter’s controversies 
and knowledge gaps that persist, and humility in the con
clusions that can or cannot be made relative to the subject 
matter’s best available evidence. 

In the case study presented here, this paper’s senior au
thor (ENI) determined a patient’s findings to be worthy of 
publication based on the novel finding of a genetic mu
tation known to trigger cutaneous findings in homozygote 
children that may trigger similar cutaneous findings in 
adult heterozygote carriers, hence warranting the produc
tion of a case report. When the student writer used AI to 
help write the manuscript, ChatGPT decided to create its 
own conclusion that the patient’s cutaneous findings were 
drug-induced and produced a reference to support its deci
sion. However, no source is found in the literature to sup
port this conclusion or corroborate this claim. 
AI-generated content, although robust in quantity and 

confidence, lacks the level of insight a research mentor pos
sesses. That insight, or human factor, should be leveraged 
by mentors when strong conclusions and assertions are 
made in a manuscript that are not consistent with the cur
rent best evidence, and should trigger the mentor to chal
lenge the source of the material for potential AI-generated 
content. 

CHECK REFERENCES 

Perhaps the most objective way to assess for AI-generated 
content in scientific writing is to assess the validity and ac
curacy of its cited references. It is well-documented that 
ChatGPT can create verifiably false references.6 In the case 
study presented here, ChatGPT provided a list of “refer
ences” including digital object identifier (DOI) numbers. 
Following the DOI links led to articles that were completely 
unrelated to the topic. Moreover, checking the specific jour
nal volume, issue, and page numbers revealed completely 
unrelated articles published in these sources, if they existed 
at all. [Table 2 ]  
It would appear as though AI used references found in 

open-access content to create references that appeared 
plausible based on authors, titles, and journals; however, 
these references did not actually exist. Although access to 
many journal articles often requires user agreements or 
subscription rights, all references can readily be cross-ref
erenced in PubMed or Google Scholar, and we would advo
cate for routine cross-referencing. Any pattern of inconsis
tency should immediately raise suspicion for AI-generated 
content. 

FORMATTING CLUES 

Before even diving into the details, assertions, and conclu
sions found within the text of a manuscript, it is useful for 
the mentor to take a high-level or superficial assessment 
of the paper’s formatting. AI tools that create content have 
several “tells”. The papers or content they generate appear 
to default formatting with bold headings, colons following 
section headings, and the lack of use of general formatting 
details, such as indentation to start paragraphs and double 
spacing. Although not routinely seen in papers generated 
by AI, emails generated by AI appear to make use of bold 
fonts to highlight key features requested by the query for 
emphasis. Aside from the reference disparities discussed 
above, AI-generated papers do not consistently employ ref
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Table 2. Sample of fake references cited by ChatGPT.        

Actual DOI Actual article in the journal cited 

Eng W, Tschen JA. Comparison of S-100 versus 
hematoxylin and eosin staining for evaluating dermal 
invasion and peripheral margins by desmoplastic 
malignant melanoma. Am J Dermatopathol. 2000 
Feb;22(1):26-9. doi: 10.1097/
00000372-200002000-00005. PMID: 10698212. 

Eng, William M.D.; Tschen, Jaime A. M.D.. Comparison of S-100 
Versus Hematoxylin and Eosin Staining for Evaluating Dermal 
Invasion and Peripheral Margins by Desmoplastic Malignant 
Melanoma. The American Journal of Dermatopathology 22(1):p 
26-29, February 2000. 

Ghosh AK. Pharmacological activation of PPAR-γ: a 

potential therapy for skin fibrosis. Int J Dermatol. 2021 
Mar;60(3):376-383. doi: 10.1111/ijd.15388. Epub 2020 
Dec 30. PMID: 33377189. 

Jha AK, Sonthalia S, Sławińska M, Lallas A, Vinay K, Sobjanek M, 
Kamińska-Winciorek G, Zeeshan M, Errichetti E. Mucoscopy of lip 
squamous cell carcinoma and correlation with skin phototype and 
histological differentiation: a multicentric retrospective obser 
vational study by the International Dermoscopy Society. Int J 
Dermatol. 2021 Apr;60(4):489-496. doi: 10.1111/ijd.15291. Epub 
2020 Nov 3. PMID: 33141442. 

Does not exist Does not exist. Clin Dermatol. 2022;40(5) ends at page number 618 

Fernandez-Flores A, Saeb-Lima M. Mucin as a diagnostic 
clue in dermatopathology. J Cutan Pathol. 2016 
Nov;43(11):1005-1016. doi: 10.1111/cup.12782. Epub 
2016 Sep 1. PMID: 27500958. 

Alberti-Violetti S, Torres-Cabala CA, Talpur R, Corti L, Fanoni D, 
Venegoni L, Berti E, Duvic M. Clinicopathological and molecular 
study of primary cutaneous CD4+ small/medium-sized pleomorphic 
T-cell lymphoma. J Cutan Pathol. 2016 Dec;43(12):1121-1130. doi: 
10.1111/cup.12806. Epub 2016 Sep 20. PMID: 27550169. 

Does not exist Grosen D, Chevrier C, Skytthe A, et alA cohort study of recurrence 
patterns among more than 54,000 relatives of oral cleft cases in 
Denmark: support for the multifactorial threshold model of 
inheritance. Journal of Medical Genetics 2010;47:162-168. 

erences for various facts noted within the body of the paper, 
as is customary practice in scientific writing. It is important 
to note that these discrepancies can be self-adjusted, or ad
ditional AI queries can be made to request changes to im
prove formatting. However, a quick high-level review of a 
paper can reveal these subtle details and raise suspicions 
about AI-generated content. 

CONCLUSION 

In research, the increasing over-reliance on AI to generate 
scientific content poses a burgeoning challenge for research 
mentors overseeing writing by students and/or junior in
vestigators. At risk are both the scientific findings of the 
study and the reputation of the mentor, subordinate re
searchers, and, by extension, their institution. A deliberate 
strategy to assess potential AI-plagiarism should be em
ployed by research mentors to decrease this risk, including: 
(1) Routine use of AI tools for detecting AI-plagiarism. (2) 
Scrutinizing conclusions and assertions for scientific va
lidity based on the current best evidence. (3) Checking all 
references for legitimacy. (4) Noting subtle AI formatting 
clues. However, beyond the mentors policing the work of 
their subordinates, we would strongly advocate for institu
tional forces to work with AI technology generators to cre
ate best practices and/or tools to better avoid AI-plagiarism 

and its subsequent potential compromise of the scientific 
process. Importantly, institutions need to create policies to 
set guidelines for AI use and specifically label AI plagiarism 
as grounds for disciplinary action. 
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