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Three take home messages

• Figure problems are common in published papers
• Most problems are due to error, not misconduct
• New procedures are emerging to reduce error



How good is the literature?  The Bik Study

• ANALYZED 20,443 PAPERS
• 39 JOURNALS
• 13 PUBLISHERS
• YEARS 1995-2014
• VISUAL INSPECTION
• FOCUS: PHOTOGRAPHIC IMAGES
• FINDINGS THEN VALIDATED BY 
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The Bik Study Findings

• PROBLEMATIC IMAGES READILY APPARENT TO CAREFUL INSPECTION
• ~ 1 OUT OF 25 PAPERS HAS A PROBLEMATIC IMAGE
• FINDINGS ARE AN UNDERSTIMATE OF PROBLEMS SINCE ONLY PHOTOGRAPHIC 

IMAGES ANALYZED
• JOURNALS DIFFER IN PREVALENCE OF PROBLEMATIC IMAGES
• PROBLEM APPEARS TO BE A 21ST CENTURY PHENOMENON

Bik, Casadevall, Fang, mBio (2016)



The Molecular and Cellular Biology Study

• Set out to determine the extent and causes of 
inappropriate image duplications

• analyzed 960 papers from 2009-2016 picked 
randomly: 6.1 % had problem images

• Good news: Most are errors
• Bad news: 10% lead to retractions 



More on the MCB Study

Bad News
• High cost of resources needed to 

correct problems (~6 h of journal 
staff time per problem)

• Allowed first estimate of 
numbers of ‘compromised’ 
papers in literature: 35,000

Good news
• Increased screening of 

manuscripts at the journal 
reduced problems

• Efforts pay of an problematic 
papers are declining



Similar Experience at JCI

• 28% of papers (57 of 200) flagged for statistical ‘issues’
• 27% of papers (55 of 200) flagged for problems with figures

• 89% (49 of 55) minor transgressions)
• 7.5% (4 of 55) moderate problems
• 1% (2 of 55) major problems – acceptance rescinded



Preprints bring pre-publication review to the 
Biomedical Sciences



Preprint pre-publication review allowed us to 
avoid an embarrassing error

Nature Micro Rev 2014 Bioxriv 2017 JBC 2019



Social Media Discovery and Shaming



Emerging solutions to safeguard literature

Stage Safeguard
Pre-publication Using Pre-prints

Increased education
Increased vigilance

Review and publication Reviewer education
Enhanced editorial scrutiny
Deposition of primary data

Post-publication Pub peer
Social media shaming…
Journal comments
Retraction watch
Retracting paper
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