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A short history of (what we know about) 
paper mills

Early 2010s
• Recognition of large-scale manipulation of the peer review process:

• The submitting author suggested peer reviewers who were made-up people or real 
people with false emails

• “Peer Review mills”

• Solutions:
• Some journals removed the ‘suggest peer reviewer’ function

• Other journals added vetting policies to confirm peer reviewer identity and email 
addresses



Mid - late 2010s
• Recognition of groups of fake papers submitted for publication, each group 

seemingly from a single origin
• Similar topics – eg an obscure cancer gene [Byrne, 2019, Biomarker Insights]

• Similar manipulated images – eg same Western Blot images flipped, cropped, repeated 
[Bik, 2020, blog]

• “Paper mills”

• Solutions:
• Publishers started requesting raw data

• Publishers developed Research Integrity support teams

• Publishers using AI tools aimed at detecting paper mill activity

A short history of (what we know about) 
paper mills



2024 
• Editor bribery activity uncovered

• Journal editors being offered cash to publish paper mill papers, to increase likelihood of 
paper being published

Joelving & Retraction Watch, 2024
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Who are the main players?

Consumers

• Worried 
medical 
professional

• Overburdened 
academic

Organised Crime 
Syndicates

• Peer review mill

• Paper mill

Detectives

• Editor

• Data Sleuths

• Editor in Chief

• Publisher 
'integrity squad'



• Hospital doctor in China
• Needs an international publication in order to progress

• Doesn’t speak English

• Doesn’t have access to research lab

• Doesn’t have time

• Other local hotspots: Russian, Iranian researchers

• Sees a Facebook or WhatsApp advertisement to purchase a scientific 
paper (accepted for publication)

Consumers



Organised crime syndicate

Fake paper is written

• 'Wet lab' research

• Cancer research

Target journal is identified

• Busy journal with high-volume 
submissions

• Health, Life science, Medicine

• Paper mill suggests Special Issue 
and guest editor [fake email]

Paper is submitted to 
target journal 

• With suggested peer reviewers 
who are fake / real with false 
email addresses

Editor sends paper for 
peer review using 

suggested reviewers

Favourable peer review
Paper is accepted / subject 

to minor revisions

Authorship list is altered

• Paying consumer/s added

Paper is published



Detectives

• Journal Editor recognises that something looks ‘off’ in a pattern

 of submissions
• Spike in similar submissions (similar topic / similar country)
• Repeated paper/different title

OR 

•   A Data Sleuth recognises image manipulation in published paper & contacts 
editor or authors’ research institution

• The Editor in Chief is alerted

• (If available) Publisher in-house ‘integrity squad’ is informed
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Integrity squad investigation of a 
possible paper mill 

• Examine target paper
o The suspicious manuscript is given a tracking number
o Integrity squad supports and guides Editor/EIC investigation 
o Tasks: ask authors for raw data, check peer review process, scrutinise manuscript

• Identify linked papers
• Check authors’ other submissions, publications
• Check other papers reviewed by same peer reviewers
• Check for similar manuscripts in the same journal

• similar topic
• similar format
• repeated keywords

• Screen all those papers for signs of paper mill origin
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Screening for signs of paper 
mill origin
Back end / publisher-only information

o No cover letter

• Suspicious author matters
• Request to add new authors after acceptance
• Submitting author has multiple user accounts in the same 

journal
• Multiple submissions from author at same time
• Response to requests for raw data are absent OR similar 

in tone or content eg supplies lots of poorly labelled files

• Suspicious peer reviewer matters 
• Peer review very rapid, superficial
• Peer reviewer email addresses do not conform to 

institutional format
• IP address of submitting author is the same as peer 

reviewer

Parker et al, 2022, J Clin Epi
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Screening for signs of paper 
mill origin
Suspicious manuscript matters

❖Text anomalies
• Variable writing style / phrasing
• Tortured phrases

❖Image anomalies
• Especially Western Blot, histopathology, flow cytometry
• Manipulation/photo shopping: Image cropped, flipped, repeated
• Stock images: clean background; unlabelled blot plots, scatter 

plots too perfect

❖Associated data
• Email address of authors do not conform to institutional format
• Ethics / grant numbers are faked

❖Critical Retraction Watch / Pub Peer comments

                      “It can take years”

Parker et al, 2022, J Clin Epi



Tortured phrases

Tortured phrase   Likely original

Versatile organization  Mobile network

Huge information  Big data

Face acknowledgement  Face recognition

Arbitrary get rite of passage to Random access

Subterranean insect  Ant colony 

Cabanac et al, 2021
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https://scienceintegritydigest.com/
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What happens next?

• During the process of investigation the journal might publish an 
Editor’s note
• Appears on journal website with the paper

• Not permanent

• No doi number, not linked by indexing agents so readers might not see unless 
they are on the journal website

• After paper mill acivity is confirmed, the journal may issue a 
Retraction Notice
• Permanent

• Has its own doi number, indexed and (hopefully) linked to the paper



Problems / barriers

• Some publishers are poorly resourced / editors are not trained

• Paper mills adapt in response to publisher attempts to identify them: “It’s 
like an arms race”

• AI images - may be harder to identify fraud

• Legal issues
• Paper mills are litigious and may threaten legal action if their papers are pulled
• Publishers may be worried about sharing lists of authors, peer reviewers identified as 

paper mill

• Publisher fear of reputational damage

• Competition amongst publishing houses – proprietary tools might give 
them a market advantage





“How do we get the trust back?”

Publishers

• Education and support for editors – 
how to identify paper mill activity 
at submission / prior to publication

• Automated tools – identify 
submission anomalies / patterns 
(STM)

• Open peer review (pros and cons)

• Mandate raw data submission with 
all papers



“How do we get the trust back?”

Researchers and readers

• Increase awareness that paper mills exist

• Education on research misconduct

• Use and fund our watchdogs
• Retraction Watch, PubPeer



“How do we get the trust back?”

Institutions

• Change the research 
environment – eg amongst 
hospital doctors in China

• Institutional review of papers 
before submission

• Preference reputable journals eg 
those in indexing houses 
(minimum journal standards)



Lisa.Parker@sydney.edu.au

Parker L, Boughton S, Lawrence R, & Bero L 
(2022) Experts identified warning signs of 
fraudulent research: a qualitative study to 
inform a screening tool. Journal of Clinical 
Epidemiology, 151, 1-17

Bell K, Kingori P, & Mills D. (2024). Scholarly 
Publishing, Boundary Processes, and the 
Problem of Fake Peer Reviews. Science, 
Technology, & Human Values, 49(1), 78-104.

Bik E. (2020) The Tadpole Paper Mill. 
https://scienceintegritydigest.com/2020/02/2
1/the-tadpole-paper-mill/

Byrne J, Grima N, Capes-Davis A, & Labbé C. 
(2019). The possibility of systematic research 
fraud targeting under-studied human genes: 
causes, consequences, and potential 
solutions. Biomarker Insights, 14, 
1177271919829162.

Cabanac G, Labbé C, & Magazinov A. (2021). 
Tortured phrases: A dubious writing style 
emerging in science. Evidence of critical issues 
affecting established journals. arXiv preprint 
arXiv:2107.06751.

Joelving F & Retraction Watch. (2024). Paper 
trail. Science, 383(6680), 252-255.

Acknowledgements
Adrian Barnett, Ana Marusic, Andrew Grey, Anna Gilmore, Ben Mol, Boris 
Barbour, “Cheshire”, Elisabeth Bik, Ivan Oransky, Jack Wilkinson, Jennifer Byrne, 
Jigisha Patel, Jill Hayden, Kyle Sheldrick, Kylie Hunter, Lindsey Matthews, Lyn 
Horn, Meenu Singh, Michael Makanga, Neil O’Connell, Peter Adams, Sabina 
Alam, “Smut Clyde”, Sowmya Swaminathan, Tamara Welschot and many others

mailto:Lisa.Parker@sydney.edu.au

	Slide 1: The Paper Mill challenge
	Slide 2
	Slide 3: A short history of (what we know about) paper mills
	Slide 4
	Slide 5
	Slide 6: Who are the main players?
	Slide 7: Consumers
	Slide 8: Organised crime syndicate
	Slide 9: Detectives
	Slide 10: Detectives
	Slide 11: Integrity squad investigation of a possible paper mill 
	Slide 12: Integrity squad investigation of a possible paper mill – the process 
	Slide 13: Integrity squad investigation of a possible paper mill – the process
	Slide 14: Screening for signs of paper mill origin
	Slide 15: Screening for signs of paper mill origin
	Slide 16: Screening for signs of paper mill origin
	Slide 17: Screening for signs of paper mill origin
	Slide 18: Tortured phrases
	Slide 19: Screening for signs of paper mill origin
	Slide 20: Screening for signs of paper mill origin
	Slide 21
	Slide 22: Screening for signs of paper mill origin
	Slide 23: Screening for signs of paper mill origin
	Slide 24: Screening for signs of paper mill origin
	Slide 25: Screening for signs of paper mill origin
	Slide 26: What happens next?
	Slide 27: Problems / barriers
	Slide 28
	Slide 29: “How do we get the trust back?”
	Slide 30: “How do we get the trust back?”
	Slide 31: “How do we get the trust back?”
	Slide 32

