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The Problem:

Science is larger and more complicated 
than in the past

 More big science. Data sets are larger and 
analyses are more complex

 Long distance and international collaborations
 Disconnect between PIs and scientists at the 

bench; close oversight is not occurring. 
 High profile cases of misconduct – Hwang stem 

cells and Schoen physics 
 Money is tight, competition and pressure on 

scientists is growing
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Authorship

Then: 
 Corresponding author takes responsibility for all 

authors having seen and approved the submission

Now: 
 Ascertain that each coauthor has seen and agreed 

to the submission
 Require each author to describe their contribution 

to the study
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Conflict of Interest

Then (1999): 
Authors were asked to voluntarily disclose any 
“information about the authors’ professional and 
financial affiliations that may be perceived to have 
biased the presentation.”

Now: 
 For acceptance, each author must fill out a 

detailed, online  conflict of interest form that asks 
for financial or management conflicts.
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Image manipulation

Then: 
Images were not screened

Now: 
Each image for accepted papers is screened by 
hand for manipulation
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Statistical Review

Then: 
Statistical review responsibility of individual peer 
reviewers

Now: 
Assessing Science papers for statistical accuracy 
and need for separate statistical review for each 
one
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Unpublished data

Then: 
Could be cited if from authors own lab or 
referenced by personal communication with 
permission

Now: 
Not allowed to support any major conclusions. May 
be allowed in discussion
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Security Considerations

Then: 
No special treatment

Now: 
Certain papers evaluated by an ad hoc committee 
selected by the Editor-in-Chief
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Ethical Considerations

Then: 
No special treatment

Now: 
Certain papers evaluated by an ad hoc committee 
selected by the Editor-in-Chief and other managers
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Data and Materials Availability

Then: 
Any reasonable request for materials, methods or 
data necessary to verify the conclusions of the 
paper must be honored

Now: 
Sequence, structure and microarray data must be 
deposited in public databases.  If none is available 
data must be in the paper or supplementary online 
material. 
Any restrictions on material sharing (MTAs) must 
be disclosed during review and may preclude 
publication. 
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Will these measures prevent fraud?
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Peer review will not catch all instances of fraud
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Science and the peer review process is 
based on:

Trust

Community norms
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Final Recommendations – for community

Training and mechanisms to protect the 
integrity of data must evolve with the 
changes in the practice of science. 

Support of public databases is essential. 
(Of 89 databases operating in 2000, 7 have folded and >50% are 

struggling financially (Nature 435, 1010, 23 June, 2005). 
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Final Recommendations – for journals

Journals can accelerate the acceptance of new 
community-driven standards by reacting to 
problems raised by authors, reviewers, editors and 
advisors.

Journals must work in concert with leaders in the 
global scientific community, funding bodies, 
professional societies, and educators to promote 
the highest standards of conduct for science
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