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The Growing Challenge 

 Noted by research community; in multiple publications 

 Across research areas 

 Especially in preclinical research 
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Challenges to Ensuring Rigor and Transparency  
in Reporting Science:  Science and “Self-Correction” 

 Science often viewed as “self-correcting”; immune from 
reproducibility problems 

 Principle remains true over the long-term  

 Checks and balances for reproducibility in the short- and 
medium-term are hobbled by interrelated factors  

 Results in compromised ability to reproduce findings of others, 
particularly in preclinical research studies involving animal 
models of disease  
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Challenges to Ensuring Rigor and Transparency  
in Reporting Science: Additional Contributors 

 Insufficient Reporting  

 “P-Hacking” 

 Lack of Consideration of Sex as a Biological Variable 

 Problems with authentication of cell lines 
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Trends Neurosci 2007; 30: 433-439 

Adapted from Dr. S. Silberberg, NINDS 

Insufficient reporting of methodological approaches is 
evident for pre-clinical studies  
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“P-hacking” 
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Lack of Consideration of Sex as a Biological Variable 
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McCullough LD, et al. Journal of Cerebral Blood Flow & Metabolism (2005) 25, 502–512. 

Real Life 



Problems with Authentication of Cell Lines 
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Problems with Authentication of Cell Lines 
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Challenges to Ensuring Rigor and Transparency  
in Reporting Science: Underlying Issues 
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Publish or perish! Grant support 

Impact factor Innovation 

Significance Novelty:  
No negative data Poor training 

Incentives 
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Principles for Addressing the  
Underlying Issues 

 

 Raise community awareness 

 Enhance formal training 

 Protect the quality of funded and published research 
by adoption of more systematic review processes 

 Increase stability for investigators 
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Addressing Underlying Issues:  
Raise Community Awareness 

 Workshop in June 2014 with Journal Editors to 
identify common opportunity areas 

 Workshop in July 2014 with PhRMA to identify areas 
of common interest with industry  

 Obtained input on barriers to reproducibility re: 
research reagents 

 Meetings with professional societies and institutions 
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Addressing Underlying Issues: 
Raise Community Awareness 

 Over 135 journals endorsed the principles, which were 
broadly shared in November 2014 through editorials and 
other notifications 

17 http://nih.gov/about/endorsing-jounals.htm 
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 NINDS, IRP, and Office of the Director (OD) working on training 
module in experimental design 
 Filmed modules are being used within the IRP 
 Available to NIH staff (intramural  
    researchers and extramural staff),  
    and also are available to the  
    extramural research community 
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Addressing Underlying Issues: Enhance Formal 
Training 

https://www.youtube.com/watch?v=U4A-ZSTUEUo 
https://www.youtube.com/watch?v=NEcErxoOVm0 
https://www.youtube.com/watch?v=Pc0h-GOcBLE  
https://www.youtube.com/watch?v=wSWunBYzl8c 

https://www.youtube.com/watch?v=U4A-ZSTUEUo
https://www.youtube.com/watch?v=NEcErxoOVm0
https://www.youtube.com/watch?v=Pc0h-GOcBLE
https://www.youtube.com/watch?v=wSWunBYzl8c


 NINDS, IRP, and Office of the Director (OD) working on 
training module in experimental design 
 Filmed modules are being used within the IRP 
 Available to NIH staff (intramural researchers and 

extramural staff), and also are available to the extramural 
research community 

 NIGMS funding opportunity (multiple ICs have signed on) 
supporting the development of training modules to enhance 
reproducibility 
 RFA-GM-15-006: Closed late last year 
 10 IC’s, $3.1M, ~20 awards 
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Addressing Underlying Issues: Enhance Formal 
Training 

http://grants.nih.gov/grants/guide/rfa-files/RFA-GM-15-006.html


 IRP workshops on data interpretation considerations for 
various experimental techniques 
 Two workshops held thus far, with a third planned for May 
 First workshop focused on imaging, FRET, FACS, and cell-

based models 
 Second workshop focused on structural biology (i.e., Cryo-

EM, NMR)  
 Workshops are publically available on the NIH website 

• Can explore options for bringing in training expertise for both 
intramural and extramural staff 
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Addressing Underlying Issues: Enhance Formal 
Training 



Principles for Addressing the  
Underlying Issues 
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 Enhance formal training 
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adoption of more systematic review processes 
 Increase stability for investigators 
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Addressing Underlying Issues:  
Trans-NIH Pilots 
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Pilot Focus  Types of Efforts Being Developed 
Evaluation of scientific premise in 
grant applications 

New Funding Opportunities with additional 
review criteria regarding scientific premise 

Checklist and reporting guidelines Reviewer checklists regarding reporting 
standards and scientific rigor 

Changes to biosketch Biosketch pilot with focus on accomplishments 
and not just publications 

Approaches to reduce "perverse 
incentives” to publish 

Exploring award options with a longer period of 
support for investigators 

Supporting replication studies New Funding Opportunities for replication 
studies, and options to assess whether pre-
clinical findings should be replicated 

Training Developing materials on experimental design 

Other efforts Use of Prize Challenges to encourage 
reproducibility of results, PubMed Commons  



http://www.ncbi.nlm.nih.gov/pubmedcommons/ 

Addressing Underlying Issues: 
PubMed Commons 
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System allowing researchers to share opinions on 
publications indexed by PubMed 



Principles for Addressing the  
Underlying Issues 

 
 Raise community awareness 
 Enhance formal training 
 Protect the quality of funded and published research by 

adoption of more systematic review processes 
 Increase stability for investigators 

25 



In these times of tight budgets and rapidly evolving science, we 
must consider new ways to invest biomedical research dollars 
to achieve maximum impact—to turn scientific discoveries into 
better health as swiftly as possible. We do this by thinking 
strategically about the areas of research that we support, as 
well as the process by which we fund that research. 
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Addressing Underlying Issues: 
Investigator Stability 



Addressing Underlying Issues: 
Investigator Stability 

Formula for Innovation – People + Ideas + Time 
 Awarding longer grants — e.g., NIH Pioneer Awards 
 NCI’s Outstanding Investigator Award  
 To investigators with extraordinary records 
 $600,000/yr direct costs for up to 7 yrs 

 NIGMS’s Maximizing Investigators’ Research Award  
 Concept stage, awaiting RFI feedback  
 $150,000–$750,000/yr direct costs for 5 yrs  

 Other NIH ICs may follow with similar opportunities 
27 



 
NIH… 
 Turning Discovery Into Health 

Lawrence.Tabak@nih.gov 
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