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ADDRESSING RIGOR AND REPRODUCIBILITY IN FEDERAL GRANT APPLICATIONS

Current NIH standards require grant applications to consider the following topics:
1. The scientific premise forming the basis of the proposed research refers to the quality of the science on which you are formulating your hypotheses.  
2. The use of rigorous experimental design for valid, robust, and unbiased results. Rigorous experimental design can be parsed into two broad categories: 1) making sure you power your study at the outset for the detection of experimental differences, and 2) designing experiments that can reliably account for the difference you are trying to measure.
3. Consideration of relevant biological variables largely refers to sex as a biological variable (SABV), but there are other variables to consider, such as relevant mouse strains and BMI, age and socioeconomic status for human studies.  SABV – NOT-OD-15-102 states: “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… must be provided for applications proposing to study only one sex.”
4. Authentication refers to ensuring the validity of the key biological and/or chemical resources you are using or generating. To satisfy this requirement, submit an authentication plan (maximum length: one page) that includes brief descriptions of how you will authenticate key resources needed for your proposed research. If all of your key chemical and biological reagents are sourced commercially, be sure to use reputable vendors and list the vendor(s) in the Authentication attachment. Key resources developed in-house should also be regularly authenticated and plans to do so should be provided in the Authentication section. 

FAQs:
· Where do I include these considerations in my application?
Scientific premise, rigor and biological variables should be addressed in the Research Strategy under Significance (scientific premise) and Approach (rigor, biological variables). Authentication should be addressed in a new PDF attachment titled “Authentication of Key Biological and/or Chemical Resources”. This is a separate document (limit: one page) that does not count toward the page limit. 

· Can SPD and OSP help me address these points?
YES! If you work alongside SPD throughout your grant-writing process, SPD will help ensure these points are addressed within your application. 

· Can SPD and OSP help me address these points if I do not use SPD for my grants? 
OSP can only ensure that your application includes the Authentication attachment. OSP will not review your Significance section for scientific premise or your Approach section for rigorous experimental design and consideration of relevant biological variables.  

· Will these new requirements drastically change my scientific approach? 
Not likely. These considerations are usually included in strong scientific research. The biggest changes are most likely to be the inclusion of power calculations to account for the number of samples needed to reach significance and the inclusion of sex as a biological variable (SABV) if you are studying humans or mice.  

· I study prostate/breast/ovarian/etc. cancer? Do I need to include females/males?
No. But justify why you are studying the single sex in your approach. This can be achieved by including a sentence to that effect. It is appropriate to only use animals of that sex for healthy controls as well.
   
· I study cell lines. Do I need to consider SABV?
No, but if you are studying primary cells or generating new cell lines, it is not a bad idea to note the sex of the source and keep this information with your samples should you experience source-to-source variability in experimentation. 

· Do I need to include authentication data in the “Authentication of Key Biological and/or Chemical Resources” attachment?
No. Reviewers will be asked to assess the adequacy of the plans you propose for authenticating key resources.

· What are Key Biological and/or Chemical Resources that should be listed?
These are defined as resources that: 1) may differ among laboratories over time, 2) may have qualities and/or qualifications that could influence the research data, and 3) are integral to the proposed research. Examples include cell lines, specialty chemicals, antibodies, genetically engineered mouse strains, and PDX strains.  Standard laboratory agents that are not expected to vary do not need to be included. 

For more information, see:

· Implementing Rigor and Transparency in NIH and AHRQ Research Grant Applications — NOT-OD-16-011 

· NIH Staff Training module on Rigor and Reproducibility

· Consideration of Sex as a Biological Variable in NIH-funded Research — NOT-OD-15-102

· NIH Office of Extramural Research — (OER) web page on Rigor and Reproducibility

· Bolstering Trust in Science Through Rigorous Standards

· Updates on Addressing Rigor in Your NIH Applications

· Scientific Premise in NIH Grant Applications  Part 1

· Scientific Rigor in NIH Grant Application  Part 2

· Consideration of Relevant Biological Variables in NIH Grant Applications  Part 3

· Authentication of Key Biological and/or Chemical Resources in NIH Grant Applications  Part 4

· NIH Peer Review Guidance on Rigor and Transparency

· NIH Application Guide — Under Form Instructions see General Guide

