
New NIH 2-page Rigor and 
Transparency Document

Grants affected in 2016 include:
NOT-OD-16-081
NOT-OD-16-058
NOT-OD-16-034
NOT-OD-16-011
NOT-OD-16-031
NOT-OD-16-012
NOT-OD-16-005
NOT-OD-16-004
NOT-OD-15-103
NOT-OD-15-102

http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-081.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-058.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-034.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-011.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-031.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-012.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-005.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-16-004.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-103.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-102.html


Objectives of this presentation

•Describe reproducibility challenges 
and NIH focus

•Summarize changes to application 
instructions and review criteria

•Useful resources to help researchers 
in meeting criteria



Research reproducibility is a challenge: 
Funding agencies and popular press weigh in



Good experimental design is nothing new



Returning to good design 
principles to enhance 
reproducibility is important 
to NIH and top journals



Specifics called out by 
NIH: Sex of subjects



Specifics called out by NIH: Cell line identity



Specifics called out by 
NIH: Antibodies



“There are three kinds 
of lies: lies, damned 
lies and statistics.”

- possibly Mark Twain

Specifics called out by NIH: Statistics



NIH focus areas in the coming years will be a series 
of pilots, that change NIH grant criteria/types

Focus of this 
Presentation



Principles and guidelines for reporting 
preclinical research

• Rigorous statistical analysis
• Transparency in reporting
• Data and material sharing
• Consideration of refutations
• Consider establishing best 

practices for:
• Antibodies
• Cell lines
• Animals

• Standards
• Replicates
• Statistics
• Randomization
• Blinding
• Sample size estimation
• Inclusion/exclusion criteria



Review criteria changes: 
What will be scored and how will it be scored?



Review criteria changes: 
Scientific Premise: contributes directly to overall score

• All research builds on prior research,                                       
whether observations, preliminary data 
or published literature. The scientific premise                                      
for an application is the research that is used to                           
form the basis for the proposed research. 

• NIH expects applicants to describe the general                        
strengths and weaknesses of the prior research                         
being cited by the applicant as crucial to support the application. It 
is expected that this consideration of general strengths and 
weaknesses could include attention to the rigor of the previous 
experimental designs, as well as the incorporation of relevant 
biological variables and authentication of key resources.



Review criteria changes: 
Scientific Premise: review questions

• Does the project address an important problem or critical barrier 
to progress in the field?

• Is there a strong scientific premise for the project?
• If the aims of the project are achieved, how will scientific 

knowledge, technical capability, and/or clinical practice be 
improved?

• How will successful completion of the aims change the concepts, 
methods, technologies, treatments, services, or preventative 
interventions that drive this field? 

http://grants.nih.gov/reproducibility/faqs.htm#4825



Review criteria changes: 
Scientific Rigor: contributes to overall score

• Scientific rigor is the strict application of the                              
scientific method to ensure robust and unbiased              
experimental design, methodology, analysis,                   
interpretation and reporting of results. 

• NIH expects applicants to describe the experimental design and 
methods proposed and how they will achieve robust and unbiased 
results. Robust and unbiased results are obtained using methods 
designed to avoid bias and these results can be reproduced under 
well-controlled and reported experimental conditions. 



Review criteria changes: 
Scientific Rigor approach: review questions

• Are the overall strategy, methodology, and analysis well-reasoned 
and appropriate to accomplish the specific aims of the project??

• Have the investigators presented strategies to ensure a robust and 
unbiased approach, as appropriate for the work proposed?

• Are potential problems, alternative strategies, and benchmarks for 
success presented?

• If the project is in the early stages of development, will the strategy 
establish feasibility and will particularly risky aspects be managed? 

http://grants.nih.gov/reproducibility/faqs.htm#4825



Review criteria changes: 
Consideration of Variables, e.g. Sex: scored

• Biological variables, such as sex, age, weight,                                   
and underlying health conditions, are often                                 
critical factors affecting health or disease.

• NIH expects that sex as a biological variable will be factored into 
research designs, analyses, and reporting in vertebrate animal and 
human studies. Strong justification from the scientific literature, 
preliminary data or other relevant considerations must be provided 
for applications proposing to study only one sex.  



Review criteria changes: 
Scientific Variables: review question

• Have the investigators presented adequate plans to address 
relevant biological variable, such as sex, for studies in vertebrate 
animals or human subjects?

http://grants.nih.gov/reproducibility/faqs.htm#4825



• Key biological resources are: antibodies, cell lines, and other biologics 
that may vary from lab to lab and are the major source of error. 

• What are the methods used to authenticate key resources, 
referencing relevant standards where applicable. 

• If key resources have been purchased or obtained from an outside 
source that provided data on prior authentication, the investigator is 
still expected to provide their own authentication plans for these key 
resources.

• Actual data demonstrating that authenticated resources are available 
for the proposed research do not need to be included in the plan.

http://grants.nih.gov/reproducibility/faqs.htm#4847

Review criteria changes: 
Key Biological Resource Authentication: pass/fail not 

directly added to score



Review criteria changes: 
Key Biological Resource Authentication: review 

question

• For projects involving key biological and/or chemical 
resources, reviewers will comment on the brief plans 
proposed for identifying and ensuring the validity of those 
resources?

http://grants.nih.gov/reproducibility/faqs.htm#4825



Resources for Investigators: NIH has many web 
pages devoted to understanding new criteria - we 

list the ones we felt most useful
Learning modules (videos) from NIH
https://loop.nigms.nih.gov/2015/03/clearinghouse-
for-training-modules-to-enhance-data-
reproducibility/
FAQs about reproducibility
http://grants.nih.gov/reproducibility/faqs.htm#V
Rigor and Reproducibility page
http://grants.nih.gov/reproducibility/index.htm

https://loop.nigms.nih.gov/2015/03/clearinghouse-for-training-modules-to-enhance-data-reproducibility/
http://grants.nih.gov/reproducibility/faqs.htm#V
http://grants.nih.gov/reproducibility/index.htm


Authentication of Key Biological Resources: 
Places to look

• Identification of Cell Lines, Antibodies, Animals (from stock centers)
• How to cite a particular resource: http://scicrunch.org/resources

• Search for your resource and copy the information in the “cite this” button. 

• Authenticate Cell Lines: 
• Lists known issues with a cell line, search Cellosaurus

http://web.expasy.org/cellosaurus/
• Checklist for validation of my cell line: ICLAC 

http://iclac.org/resources/cell-line-checklist/
• Note, cell line authentication should be done at minimum at the beginning and end of 

the experiment and reported as part of the methods.

• Authenticate Antibodies:
• Lists known issues with antibodies: AntibodyRegistry

http://antibodyregistry.org/
• Validation criteria for antibodies: Saper et al., 2005 editorial

http://www.ncbi.nlm.nih.gov/pubmed/16304632

http://scicrunch.org/resources
http://web.expasy.org/cellosaurus/
http://iclac.org/resources/cell-line-checklist/
http://antibodyregistry.org/
http://www.ncbi.nlm.nih.gov/pubmed/16304632


Nature Reproducibility Special contains a nice synopsis 
of the key issues from statistics to antibodies

http://www.nature.com/news/reproducibility-1.17552
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