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The Dark Side of Science: 
Misconduct in Biomedical Research



Disclosure Summary

• Consulting and speaker's honoraria:
• Universities, scientific publishers, lawyers

• 4 uBiome / Psomagen Inc patents:
• US20190050534A1 
• US20180137239A1 
• US20190078142A1 
• US20200303070A1
• uBiome founders are being charged with insurance fraud

• Patreon account: 
• https://www.patreon.com/elisabethbik

• Most public work I do is unpaid
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Many people are also searching for errors and concerns in scientific papers - often unpaid



Publications are the foundation of science

• Science builds upon science: Publications as building blocks

• Built on trust: Most scientists are honest and hard-working

• Science is not immune to fraud

• Science misconduct: plagiarism, falsification, fabrication (ORI)

• Behind each misconduct case, there is a sad story
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Source: https://www.a-stw.com/



Concerns about 
scientific papers 
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• Study set-up problems (e.g. control vs treatment group)

• Errors in statistics, calculations

• Undisclosed conflicts of interest (patents, company stock)

• Animal or human subject ethics (approval, lack of consent)

• Excessive self-citations

• Plagiarism

• Peer review concerns

• Duplicated or altered photographic figures



Research images are unique
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Inappropriate Image Duplication
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Category I
Simple duplication

Category III
Duplication with alteration

Category II
Duplication with repositioning

Image credits: 
Michaela (@m_hampi), Jasper Boer (@jasperboer), Mikk Tõnissoo (@themikk), Mike Baker (@bike_maker), 
Chloe Leis (@tsunamiholmes), and Ethan Robertson (@ethanrobertson) at Unsplash.com



Type I: Simple Duplication
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PLOS ONE, April 2014 | Volume 9 | Issue 4 | e93917
Reported October 2015, not yet addressed

Cited by 106



Type I: Simple Duplication
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PLOS ONE, April 2014 | Volume 9 | Issue 4 | e93917
Reported October 2015, not yet addressed

Cited by 106



Type II: Duplication with repositioning
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PLOS ONE, June 2014 | Volume 9 | Issue 
6 | e98448

DOI: 10.1371/journal.pone.0098448
Reported June 2014, corrected 

August 2015



Type II: Duplication with repositioning
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PLOS ONE, June 2014 | Volume 9 | Issue 
6 | e98448

DOI: 10.1371/journal.pone.0098448
Reported June 2014, corrected 

August 2015



Type II: Duplication with repositioning
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Cord Blood Stem Cell-Mediated Induction of 
Apoptosis in Glioma
PLOS ONE (2010), DOI: 

10.1371/journal.pone.0011813- Cited 86 times
Reported to institute and journal in 

October 2019, not yet addressed



Type II: Duplication with repositioning
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Cord Blood Stem Cell-Mediated Induction of 
Apoptosis in Glioma
PLOS ONE (2010), DOI: 

10.1371/journal.pone.0011813- Cited 86 times
Reported to institute and journal in 

October 2019, not yet addressed



Type III: Duplication with alteration 

14DOI: 10.1086/379080, cited by 116 papers



Type III: Duplication with alteration 

15DOI: 10.1086/379080, cited by 116 papers



Type III Duplication: Flaw Cytometry
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Type III Duplication: Flaw Cytometry

17PMID: 28682440 - Eur Rev Med Pharmacol Sci (2017) - reported on PubPeer July 2020



Inappropriate image duplication

• I scanned 20,621 papers from 1995-2014 - by eye

• 40 journals from 14 publishers

• Found ~ 800 papers with duplicated figures (4%)

• 3 types:  Simple  -  Repositioned  -  Altered 

• Not all are misconduct! About half intentional: 2%  

• Alteration in other data types much harder to detect
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High Impact Factor, fewer problems
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Bik EM et al. mBio 7(3):e00809-16 (2016), DOI: 10.1128/mBio.00809-16.



Journals are very slow to respond
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782 papers reported to journals - results after six years
60% of papers have not been corrected/retracted 



#BadEditorialDecision: Author is Associate Editor
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Nanomedicine Nanotechnology Biology and Medicine (2017)
doi: 10.1016/j.nano.2017.05.001

Reported March 2020, Correction: October 2020 



#BadEditorialDecision: The Naive Editor
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Lung Cancer (2011)
doi: 10.1016/j.lungcan.2011.01.01

Reported October 2015, Correction: November 2016 

"The publisher regrets that the authors mistakenly 
inserted the incorrect GAPDH line on Fig. 2A"



Reporting concerns about research misconduct 
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The Official Professional Way:

● Contact Editor-in-Chief of journal

● Contact Research Integrity Officer of the University

● Investigation might follow - or not 

The Experienced, Frustrated, and Proactive Way

● Posting on PubPeer.com

● Posting on social media - Trial by Twitter?

PubPeer.com



Scientific discussions in the courtroom
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Expression of concern turns 
into correction

90 papers on PubPeer
10 retractions

Sued New York Times
Still a professor

77 papers on PubPeer
40 retractions

tried to sue PubPeer



Small study, many concerns, no action
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"We consider this decision to be based exclusively on political and financial 
arguments and this dishonours you [...] 

I'll send this file to my lawyer for harassment and defamation." 
"I have no doubt that you will relinquish your decision to retract this study."

Expression of concern disappeared

Source: Groupe M6 France



Legal threats for science whistleblowers
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Paper Mills: Fake Papers

• Scientific paper mills sell fake papers to authors who need them

• China: Publication needed for promotion/raise medical doctors

• No time / lab to do research

• "Paper Mills" offer papers for US$ 5,000-10,000

• Written by ghostwriters based on a template
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Tadpole paper mill titles

28



Stock Photo Paper Mill: two of the 125 papers
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Stock photo paper mill: detail
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Stock photo paper mill: ~125 papers



Comb Paper Mill (200 papers): correlation plots
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Each of these four correlation plots came from a different paper. They represent different experiments. The 
papers came from different authors in different hospitals. But the graphs look unexpectedly similar. 



Unexpected findings - can you spot it?
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"Tortured phrases": Synonymized text
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A recent preprint describing papers that use unexpected, synonym terms. Often, these are plagiarized 
papers, in which text is "translated" to go undetected in plagiarism scanners. 

Preprint, July 2021



Example of "tortured phrases" abstract
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The text of this 
abstract does not 
make much sense. 
The text was taken 
from a 2013 paper 
and run through a 
Synonym converter 

tool, probably to hide 
the plagiarism.



Science Misconduct: Discussion 

• Why do people commit science misconduct?

• Are we focusing too much on publications/productivity?

• Conflicts of interest (publishers, institutions)

• Whose role is it to detect science misconduct?

• Legal protection for whistleblowers

• Tremendous cost of science misconduct (scientists, science)
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James MacLeod, University of Evansville, IN


