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Begley et al Nature 2012

Survey of >1500 scientists
“How much of the work in your field is reproducible?”

The “Reproducibility Crisis”

Physicists and chemists most confident



The spectrum:

• Faulty research practices

• Honest error/“Sloppiness”

• Misbehavior

Reproducibility issues in scientific publication

The consequences:

• Erratum

• Statement of concern

• Retraction



17- fold since 2000

Rising rates of Retraction



Which journals retract the most?

Retraction index = # papers retracted over 10 years x 1000
# papers published over 10 years

IJROBP



Fang et al PNAS 2012

Review of all 2,047 biomedical and life-science research
articles indexed by PubMed as retracted on May 3, 2012

Most retractions result from misbehavior and not error



Fang et al PNAS 2012

Review of all 2,047 biomedical and life-science research
articles indexed by PubMed as retracted on May 3, 2012

Misbehaviors link weakly to geography



• Authorship

• Plagiarism

• Duplicate publication

• Falsehood

• Fabrication

• Fake reviews

Ethical issues in scientific publication



Authors:
Definition “One who originates or creates”

ICMJE Criteria 1985, 2000

All 3 must be fulfilled:

• substantial contribution to the study conception and design, the 

acquisition of data, or the analysis and interpretation of data

• drafting of the manuscript or critical revision of it for important 

intellectual content

• final approval of the version to be published

Authorship



Authors:
Anyone who cannot fulfill the ICMJE Criteria is not an author and should 

not be included

• 11-29% of authors are undeserving

Flanagin JAMA 1998

• Ask first authors it is 26%

Eisenberg Radiology 2011

Authorship



“Honorary” or “Guest” Authors:

• Dilute and undermines the importance of authorship

• Undermine accountability

• Creates atmosphere in which young scientists come to believe that 

dishonesty in purpose of career advancement is the norm

Authorship



Duplicate Publication and Salami Slicing

CV “stuffing” of the most common and egregious kind



“Use of the words of others without attribution”

• Short-cutting

• Cultural differences

• Made easier in a web-based “cut and paste” environment

• Includes “self-plagiarism

Plagiarism

“If you copy from one man’s book you are a plagiarist. If you copy from 10 

men’s books, you are a scholar. And if you copy from 30 men’s books, you are a 

great scholar”

Amos Oz
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Culture of publication misconduct

“Many academic fraudsters aren’t aiming for a string of high-

profile publications. That’s too risky. They want to produce 

publications that are near invisible, but can give them the kind of 

curriculum vitae that matches the performance metrics used by 

their academic institutions. They aim high, but not too high” 

Biagioli Nature 2016

Career advancement



Financial incentives

China

Began at Nanjing University in 1990

System designed to develop a top tier of 39 world-class universities

Average income of a university professor $8600

arxiv.org/abs/1707.01162
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Plagiarism detectors

• 95% of papers have <15% word-match

• <1% have >50% word-match



Plagiarism detectors



Plagiarism detectors



Watchdog #1: PubPeer

• Forum for post-publication discussion

• Forum for raising concerns

• Anonymous



Watchdog #2: Retraction Watch

• Collate data – registry function

• Track individuals and patterns of behavior

• Seek the “back story”

Retractionwatch.com
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• Emphasize and teach ethics early

• Mentors to lead by example

• Change the metrics for academic promotion

• Re-educate minor offenders

• Visibly punish offenders

Changing the culture



Mentorship and example

Avoid meaningless publication

• Weak methodology

• P-value fishing

• Salami slicing

• Write with clarity and avoid spin

• Avoid meaningless authorship

This is the responsibility of mentors

These are all GATEWAY BEHAVIORS



Write with clarity and avoid “spin”

• Strong methodology

• Hypothesis and endpoints

• Tight discussion

Mentorship and example



Clarity and “Spin” 

• Impress through obfuscation

• “Truthy” rather than true

Most commonly seen in:

• Title

• Abstract

• Conclusion 



“Spin”

Boutron et al JAMA 2006

72 PubMed listed RCTs with p values of >0.05 for 

primary outcomes (negative studies)

39% reported as “positive” through unspecified sub-group analyses, 

comparisons with placebos in other trials etc.

Most commonly seen

• In abstract

• In conclusions

• When industry-funded

Is this wilful or ignorant? Are reviewers as culpable as investigators?



• Less reliance on Impact Factor

• Alternative metrics to assess impact of 

article not journal

Changing the grounds for 

academic promotion



Altmetrics

(Article level metrics)

• Evaluate impact of article not journal in real time

• Citations, page-views, downloads, tweets

• View over time – “shape of curve”

• So many measures now hard “to game”

• Algorithmic forensics used by credit card companies

• Level of “discussion” becomes the measure of 

impact. Real time, real world



Punish the worst offenders

• Office of Research Integrity

• Suspensions

• Grant reimbursements



Changing the culture

• Acknowledge that poor science and deliberate misconduct 

underlie irreproducibility.

• Train them young. Prevention through mentorship

• Mentors, senior faculty, institutions; those who contribute 

to misconduct should be penalized.

• Universities must promote through an assessment of 

research quality not quantity



Leading by Example


