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This handout provides a suggested method for organizing & laying out your research narrative to make it easy 
for reviewers to follow your material and refer back or forward as needed. The text provided within each 
illustrated section provides tips on preparing that section. Please be aware that significant changes may evolve 
in the preparation of the research narrative for NIH applications – specifically, a shortening of the page limit to 
10-15 pages with less emphasis on experimental detail and greater emphasis on significance and impact of the 
proposed work. Electronic submissions likewise have specialized requirements dictated by the application 
package (customized for each funding opportunity). The SF424 electronic submission package uses a numeric 
system to organize the research narrative that diverges from the PHS 398 format outlined below 
(grantsmanship principles described here still apply however). You can watch for announcements related to 
any aspect of preparing grant applications for submission to the NIH at 
http://grants2.nih.gov/grants/guide/index.html 

Introduction 

If you are revising your application after an unsuccessful first or second review, your Introduction section (up to 
3 p) will be critical to the success of your resubmission. Start by writing a cathartic version in which you tell 
reviewers exactly what you thought of their bigoted, uninformed, close-minded, pathetic comments … then run 
this version through the shredder. Start by graciously thanking the study section for investing the time and 
effort to prepare such a thoughtful review of your proposal. If you have room, specifically thank them (liberally 
quoting from the resume/summary) for points they appreciated and highlighted as strengths. Next take each 
criticism in turn—either by reviewer or section/criteria reviewed, depending on how the summary statement is 
laid out—quoting precisely and completely from the summary statement (no paraphrasing) the weaknesses 
identified. Then concisely (referring to sections and/or page numbers in the new proposal) explain how you 
incorporated this suggestion or why you did not or could not do so. A bulleted format helps the new reviewer 
follow this section quickly and easily. Be very polite and strictly objective – and be sure to have someone else 
read your Introduction (& summary statement) to ensure you have addressed all the issues raised and have 
done so in a non-judgmental manner that strengthens your resubmission. This is no time to get into a pissing 
match with reviewers. If you have space, conclude with an overview of additional enhancements to the 
proposal (new preliminary data, new application of technique or tool, receipt of internal or other seed funding 
since last submission, etc.) or beneficial changes in the research environment (new lab, new faculty recruit, 
relevant Roadmap awards at your University, aggressive growth in research infrastructure, etc.). 
 

A. Specific Aims 
 
This is the most important page in the grant narrative. Whether a study section member recommends your 
proposal for review/scoring or streamlining depends on convincing him or her that the specific aims are 
concise, innovative, achievable, and important to furthering understanding in your field and ultimately 
improving public health. You must be very focused in presenting the rationale for your overall goal—whether it 
be testing a hypothesis, understanding a cellular mechanism, solving a problem, achieving a result through 
clinical intervention—and in convincing the reviewer of the value of this research, both in the short term and in 
the long term. Basic and animal research must be tied into public health goals. The aims must also relate 
directly to the goals of the funding opportunity announcement to which you are responding and the priorities of 
the sponsor institute or center. 
 
Once you have briefly explained why your work is important to pursue from a public health perspective, lay out 
your specific aims clearly. Specifically, you will: 
 

A.1 Describe the first achievable objective in your research; 
A.2 Describe the second (in sequence) achievable objective; and 
A.3 Describe the third achievable objective toward reaching your overall research goal. 
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Each specific aim should be discrete and easily envisioned by the reviewer. By using this outline numbering 
system, you can easily reference your specific aims from other grant components (i.e., refer back to Specific 
Aim A.1 or simply A.1 rather than writing it out every time). 
 
The specific aims section should be no more than one page. If you have room, you should briefly (i.e., 1-2 
sentences) touch on alternative approaches or hypotheses and note why you have chosen your proposed 
approach. Indicate as well where you will go with your data once the proposed work is completed (e.g., logical 
follow-on lab work, animal testing, clinical testing, larger randomized clinical trial, etc. to further develop, test, 
implement, and/or translate the proposed concept). 
 
Pitfalls in the specific aims section include: 
 

•  Lack of a unique or innovative idea (number one reason for streamlined grants) 
•  Descriptive or observational project 
•  Focus on methodology or technique rather than hypothesis or goal 
•  Proposing a fishing expedition rather than a focused set of objectives 

 

B. Background and Significance 
 
This section is next in importance to the specific aims and should be the first portion of the narrative you draft 
(once you have established your specific aims). In performing this background research, you may identify new 
approaches of which you were not aware – or even new published work that reduces the originality of your 
work and may require you to rethink or rework your specific aims. 
 
B.1 Goals of the Background & Significance Section. Use this section of the research narrative to explain 
for each specific aim and the overall goal: 
 

•  Why the work is important 
•  Prior research that led to each proposed aim 
•  Gaps in the current understanding that will be filled by achieving each aim 
•  Why proposed approach was selected over potential alternatives 
•  Relevance to future research (immediate & long-term) 

 
B.2 Literature Review. This section should be 2 to 3 pages in length. You must provide a thoughtful and 
thorough literature review. Knowing the potential reviewers for your grant (by requesting an appropriate study 
section) allows you to take extra care not to leave out their important papers and theories. Knowing related 
research currently funded by the NIH (by searching CRISP) allows you to tie your proposed work into ongoing 
investments made in by the funding institute your field. Knowing the specific funding priorities of your target 
funding institute or center (by reading strategic plans on their Website or citing a Program Announcement to 
which you are responding) allows you to justify the importance of your proposed work in light of the institute’s 
long-term goals. 
 
When citing literature, you should plan to number references sequentially and include the full list of endnotes in 
section H. Literature Cited. You may find it easier to use parenthetical author, year citations in early drafts, but 
this style uses valuable space and frustrates reviewers accustomed to the sequential number technique. You 
can emphasize specific references by including the author’s name in the sentence in which the actual citation 
is referenced. EndNote, RefWorks, and similar software tools simplify the preparation of your literature cited 
section (training on using this software – as well as literature & database search tools – is often available 
through University libraries). 
 
B.3 Reviewer Concerns. Do not assume reviewers will “know what you mean” when they read this section. 
They want to be sure you know what you mean and thoroughly understand the subject matter you propose to 
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study. They want to see evidence that you can critically review and interpret existing literature. You can also 
include data and theories proposed at scientific meetings but not yet published in peer-reviewed journals. A 
weak background and significance section tells the reviewer you are not fully up to speed in this area and are 
not ready to receive independent funding. 
 
B.4 Involving NIH Staff. Program officers at your target funding institute or center may be interested in 
reviewing your specific aims and background before you submit your application. The appropriate NIH staff 
member will be able to focus or direct (sometimes redirect) your proposal to meet particular interests in that 
institute, thereby increasing funding chances. They will be particularly pleased to help if you demonstrate 
initiative by studying their funding priorities and ongoing funded projects. Involving NIH personnel makes them 
feel like partners in your research and gives you an ally when funding decisions are made.  
 
B.5 Troubleshooting. Potential pitfalls in this section include: 
 

•  Inappropriate, incomplete, or haphazard review of the literature 
•  Uncertainty of future utility or application of results achieved 
•  Questionable rationale for study 
•  No discussion of alternative theories or approaches not tested in proposed research 
•  Lack of relevance to funding institute 

 
B.6 Significance. This is always the final section/paragraph of Section B. Be sure not to skimp when 
explaining how results achieved through the proposed work will be used to design future studies and/or be 
applied in clinical practice. Any tie-in to the NIH Roadmap Initiative, specific research priorities of the funding 
institute or center, Healthy People 2010, and other major public health initiatives should be included here. 
Essentially, reviewers want to know what happens when you complete this work – and how any data you 
collect will be shared, applied, and disseminated appropriately to ensure it does have significance in the larger 
scheme of things. 
 
Please note too the continued use of letter-number assignments for specific sections. You can then refer back 
to B.5 (for example) in the preliminary studies or methods sections rather than restate entire concepts. Within 
this section, you should refer back to individual specific aims (e.g., A.3) throughout the text as appropriate. 
 

C. Preliminary Studies 
 
This section is essential even for new investigators. Although you may not have conducted your own 
independent research as yet, you should have conducted research under a more senior investigator. If you are 
completely new to the research field, then you should consider a K grant, which provides salary support while 
you undergo training in basic, clinical, or epidemiologic research. Information on these awards can be found at 
the NIH Website (http://grants.nih.gov/training/extramural.htm), and you might want to use the K award wizard 
to identify the appropriate funding mechanism for your level of training and experience. 
 
C.1 Research Experience. If you are a new investigator, outline your work in other laboratories and how this 
work contributed to the formulation of your proposal. You want to demonstrate to reviewers that you have the 
necessary skills in planning studies, conducting the proposed methods, and critically analyzing and interpreting 
results achieved. Your prior work should also convince reviewers of your dedication to a career in biomedical 
research. The NIH does not want to fund investigators who may drop the ball after one grant. 
 
C.2. Support for Project Aims. You will use this section to provide preliminary evidence in support of your 
proposed approach to achieving your stated goal and specific aims. You will have reviewed the current 
literature and latest announced findings in this area already (see B.2). Here you must present data relevant to 
your proposal that you have been involved in collecting. This can include work under senior investigators at 
your home institution or at other institutions if you completed work elsewhere. This preliminary work should 

http://grants.nih.gov/training/extramural.htm
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demonstrate your familiarity with the basic methods involved in your proposed work (even if your specific aims 
are different). Preliminary studies that demonstrate the feasibility of achieving your aims should also be 
included, again, even if not directly related to your specific aims. When preliminary work does reflect back on a 
specific aim, be sure to cross-reference it with the appropriate letter-number assignment (e.g., A.2) so you do 
not need to spend too much space restating what you have already laid out. This section should convince 
reviewers that your proposed work has a high probability of being successfully completed. 
 
C.3 Progress Report. For competing renewals, this section serves as a formal progress report summarizing 
accomplishment of the specific aims of the originally proposed and funded study. Specific instructions govern 
the required material to be covered, but you should concentrate on demonstrating achievement of your original 
aims and discovery of new data that support continuation of the project through the proposed renewal 
application. 
 
C.4 Troubleshooting. One potential weakness of this section is presenting results without interpreting the 
data. Once again, nothing is obvious to the reviewers. They want to be sure that you understand the meaning 
of all preliminary data and that you can explain it to others. Other common pitfalls include: 
 

•  Lack of experience in critical methodology 
•  No demonstration of commitment to research career 
•  Insufficient preliminary data to support conduct of proposed research 
•  Lack of critical interpretation of preliminary data and application to proposed work 

 
New investigators are judged more on their potential and ability to analyze prior studies than on the volume of 
preliminary data generated in support of their proposed work. This section is normally 6 to 8 pages in length 
but will likely be closer to 3 to 5 for a new investigator who does not have substantial preliminary data. 
Preliminary data are not required for all grant applications, such as R21 mechanism applications, so be sure to 
read the instructions before preparing this section. 
 

D. Research Design and Methods 
 
This should be the easiest and most straightforward section to prepare. You are essentially writing a mini-
operations manual with logical, step-by-step instructions for how the work will be conducted. If you are not 
absolutely clear on the study design and methods used to complete each step, then you are probably not 
ready to submit an application for grant funding. Be sure not to leave any design issues “fuzzy” or generalized. 
The reviewer must be able to envision you collecting the data needed to achieve your aims upon reading this 
section. 
 
D.1 Study Design and Integration of Methods. All your methods must clearly refer back to individual specific 
aims (cited parenthetically as appropriate for each method, e.g., A.1). All methods must work toward 
achievement of a specific aim, and no specific aim can be left without detailed methods for its achievement. 
The approach and methods selected should be justified by material presented in the background section (B.2), 
and prior experience with these methods and evidence of their ability to achieve the individual specific aims 
should have been described previously (C.2). You should include a table or flow diagram illustrating the study 
design over time. This will show reviewers that the proposed work can be completed in the time frame 
requested and will help you identify potential weaknesses in your design (or an overambitious schedule). The 
overall design should appear logical at a glance. 
 
D.2 Methodological Details. You must provide sufficient detail in this section to allow reviewers to 
comprehend all proposed methods and be assured that you understand what you will be doing. You cannot put 
critical methodological details in the Appendix to circumvent page limits. Only the primary reviewer receives the 
appendices. If you will be proposing any methods that are not standard for your field, include rationale for the 
proposed method (this should have been done in B and C as well). 
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D.3 Potential Limitations or Problems. The reviewers know that not everything goes according to plan, and 
they want to be sure you can anticipate potential limitations to or problems with your proposed work. You must 
list minor or major obstacles that could potentially arise and how you will deal with them. If you cannot imagine 
anything going wrong, talk with a more senior colleague. This is especially critical if a potential problem in an 
early phase of your work could affect later experiments (e.g., animals who do not survive initial intervention are 
not available for secondary studies). You may think of some of these limitations when you complete section E. 
Human Studies or F. Vertebrate Animals. You must never neglect this section of the methods. Something 
could go wrong or your results may not be what you anticipated (which may affect later work), and reviewers 
must have confidence that you can handle whatever happens. Even if something does not necessarily go 
“wrong”, you may acquire unexpected data that may require modification of subsequent experiments. Although 
this is traditionally called the “Pitfalls and Alternative Approaches” section, I suggest a more proactive and less 
negative subtitle such as “Troubleshooting.” 
 
D. 4 Data Analysis and Interpretation. This is the most important section of the methods. You cannot simply 
say that you will conduct standard statistical tests to determine the significance. If need help, consult with 
biostatisticians at your University. You must demonstrate that you did the necessary preliminary statistical work 
to calculate your sample size and plan your study design. You must outline the rationale and methods to be 
used for data analysis. You should include expected outcomes and their interpretation (which in turn should 
support achievement of your specific aims). Your data analysis section should confirm that you are asking the 
right questions, collecting the right type of data, and conducting a soundly designed study that will achieve your 
stated specific aims. Finally, you must describe the utility and application of these findings to future work (B.5), 
including a possible mention of how and where you will disseminate your results and whether you will make 
your data available to other investigators. 
 
D.5 Troubleshooting. The research design and methods section must pull together the entire narrative: 
specific aims, background and significance, preliminary studies, and methodology. Reviewers will expect this 
section to be very logical, orderly, and easy to follow. Common pitfalls include: 
 

•  Superficial or unfocused research design 
•  Proposed methods do not achieve specific aims 
•  Proposed methods not practical for specific aims 
•  Lack of preliminary data or rationale for proposed methods 
•  Unrealistic timetable for proposed studies 
•  Insufficient attention paid to data analysis, interpretation, and application 
•  No difficulties anticipated and/or inappropriate solutions to potential problems 

 
The research design and methods can fill the remaining number of pages (up to the 25-page limit for Sections 
A-D), but you can submit an application with fewer than 25 pages and should not include unnecessary material 
just to fill the space. 
 

E. Human Subjects 
 
This section has detailed instructions in the PHS 398 packet that must be followed to the letter. Remember, 
the reviewers must have sufficient detail to evaluate the proposal as if they were the IRB deciding whether to 
approve the study. Completing this section as required may alert you to weaknesses or missing items in the 
main narrative. Once again, you cannot use this section to circumvent the A-D page limitation (though this may 
be true in the future with the redesigned NIH grant application research narrative, at which point procedural 
details will be moved to these supplemental sections). For now, however, critical methodological details related 
to research in human subjects, using human tissue or cell lines, or drawing from databases of clinical data 
must appear in D. Research Design and Methods. Similarly, if your potential population (as indicated on the 
Target Enrollment form) includes minority patients, you will need to explain how you will specifically recruit and 
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retain these individuals (just having access to them as part of the local or regional demographics is not 
sufficient – they may come to your University hospital for care, but they will not necessarily enroll in clinical 
trials). If you have any questions when completing this section, be sure to contact the appropriate office 
addressing research compliance for clarification. In the past, review of the Human Subjects section did not 
affect the application priority score, and many applicants gave this section short shrift. Now, applicants are 
reminded that Sections E, F, and G (biohazards) do contribute to the in the determination of scientific merit 
and the priority score. 
 

F. Vertebrate Animals 
 
This section also has its own instructions, which must be carefully followed as well. Although you are not 
required to obtain IACUC approval prior to submitting your application, please consider the study section as a 
surrogate IACUC when preparing this material. Many of the details here will have been presented in D. 
Research Design and Methods. Again, completing this section may lead you to recognize gaps in the 
narrative. Be sure the numbers of animals presented here reflect the budget request and that the animal 
facilities for the species involved are described on the Resources form page. Please again be aware that 
review of this section now contributes to the priority score. 
 

G. Select Agent Research 
 
Select Agents are hazardous biological agents and toxins with the potential to pose a severe threat to public 
health and safety, to animal and plant health, or to animal and plant products. CDC maintains a list of these 
agents: http://www.cdc.gov/od/sap/docs/salist/pdf 
 
If you will use strain(s) of Select Agents excluded from the list of select agents and toxins, the Select Agent 
requirements do not apply. Use Section G to identify the strain(s) of the Select Agent that will be used and 
note that it/they have been excluded from this list. The CDC maintains a list of exclusions at 
http://www.cdc.gov/od/sap/sap/exclusion.htm  
 
If the strain(s) are not currently excluded from the list of select agents and toxins, but you have applied or 
intend to apply for an exclusion from the list, use Section G to indicate the status of your request or your intent 
to apply for an exclusion and provide a brief justification for the exclusion. 
 
If any of the activities proposed in your application involve the use of Select Agents at any time during the 
proposed project period (even through a contractor/collaborator), address the following 3 points for each site at 
which Select Agent research will take place. Although no specific page limitation applies to this section, you 
need to be succinct. 
 

1. Identify the Select Agent(s) to be used in the proposed research. 
2. Provide the registration status of all entities where Select Agent(s) will be used. 
3. Provide a description of all facilities where the Select Agent(s) will be used. 

 
Describe the procedures that will be used to monitor possession, use, and transfer of Select Agent(s).  
Describe plans for appropriate biosafety, biocontainment, and security of the Select Agent(s).  
If you are responding to a specific funding opportunity announcement (e.g., PA or RFA), address any 
requirements specified by the solicitation. 
 
Reviewers will assess the information provided in this Section, and any questions associated with Select Agent 
research will need to be addressed prior to award. 
 

http://www.cdc.gov/od/sap/sap/exclusion.htm
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H. Literature Cited 
 
As noted earlier (B.2), you should probably number your references sequentially (versus alphabetically) and 
cite them with numbers rather than author-year citations, which can consume significant space in the narrative 
itself. Parenthetical in-line number citations are generally less confusing than superscript citations. Unlike the 
stringent requirements for journal manuscripts, a uniform reference style is not critical, but you should provide 
complete information. 
 

I. Multiple PI/PD Leadership Plan 
 
If you are submitting an application with more than one principal investigator, you need to explain the 
programmatic, fiscal, and administrative arrangements to be made between the applicant organization and the 
consortium organization(s). For applications including multiple Principal Investigators and/or Program 
Directors, this information may be included as part of the Leadership Plan. If consortium/contractual activities 
represent a significant portion of the overall project, explain why the applicant organization, rather than the 
contracted performer of the activities, should be the grantee. 
 

J. Consortium/Contractual Arrangements 
 
If you do collaborate with or subcontract work to a person or group outside of your University, seek assistance 
from your department fiscal administrator and the Office of Sponsored Programs equivalent. Each participating 
consortium member must complete and sign grant form pages for submission to your home University’s 
sponsored programs office, with a subset of these also included in the grant application packet. 
 
The signature of the authorized organizational official on the Face Page signifies that the applicant and all 
proposed consortium participants understand and agree to the following statement:  
 

“The appropriate programmatic and administrative personnel of each organization 
involved in this grant application are aware of the NIH consortium agreement policy and 
are prepared to establish the necessary inter-organizational agreement(s) consistent 
with that policy.” 

 

K. Resource Sharing 
 
All applicants should address how their data will be disseminated and shared for use by other researchers as 
appropriate. If you plan to request $500,000 or more in direct costs in any year (and remember, you must 
obtain permission from the sponsoring institute or center 6 weeks in advance of submitting any application with 
a budget of more than $500,000 per year in direct costs), you must describe how final research data will be 
shared, or explain why data-sharing is not possible. The NIH is emphasizing data sharing in general and looks 
favorably on all applications that discuss this issue. 
 
This would be a good section to indicate your awareness of and plans to participate in the NIH Public Access 
Policy (http://publicaccess.nih.gov/). The Public Access Policy requests that NIH-funded investigators submit 
an electronic version of their final, peer-reviewed manuscripts upon acceptance for publication to the NIH 
National Library of Medicine's PubMed Central. 
 
No matter what funding level you are requesting, if your work involves development of a model organism, you 
must include a specific plan for sharing and distributing unique model organism research resources or state 
appropriate reasons why such sharing is restricted or not possible. Model organisms include but are not 
restricted to mammalian models, such as the mouse and rat; and non-mammalian models, such as budding 

http://publicaccess.nih.gov/
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yeast, social amoebae, round worm, fruit fly, zebra fish, and frog. Research resources to be shared include 
genetically modified or mutant organisms, sperm, embryos, protocols for genetic and phenotypic screens, 
mutagenesis protocols, and genetic and phenotypic data for all mutant strains.   
 

L. Consultants 
 
Attach appropriate letters here from all individuals confirming their roles in the project and rate/charge for 
consulting services. 
 

Required Letters 
 
If you have outside consultants who will be offering advice rather than actual assistance with the work to be 
performed, you should list these individuals here and include letters from them. If they are key personnel, they 
also go on the Abstract page and submit biographical sketches.  Some grants require specific letters as part of 
the application process (e.g., from core resource directors, receiving institute/program officers, Office of 
Research, dean, department chair, etc.), which should also be included here. Required letters are copied with 
the application (right after this section and before the Checklist) and are not placed in the Appendix. Please be 
sure these letters are customized to your application and reflect specific commitments and/or contributions on 
the part of the person or group providing support. Reviewers read these letters carefully and are not fooled by 
generic language with no real link to the investigators or their project. Demonstration of true commitment and 
an established relationship is especially critical for projects involving community partners – even more so if the 
community partner represents a vulnerable population of any sort. 
 

Appendices 
 
Please see http://grants.nih.gov/grants/guide/notice-files/NOT-OD-07-018.html for the most current guidance 
on allowable appendix materials (this will likely be updated again, so please watch for future notices in the NIH 
Guide). NIH grant application appendices can include up to 3 manuscripts or abstracts that have been 
published but do not have a corresponding online citation or are in press (you have the year and volume 
number but not the pages) and/or patent materials directly relevant to the project. Nothing submitted for review 
or in preparation can be included. The appendices cannot be used to circumvent page limitations but can be 
used to supply larger and/or color versions of items in C. Preliminary Studies (e.g., gels, images, complex 
charts, etc.) or full versions of questionnaires, surveys, and other data collection tools described in D. 
Research Design and Methods. Usually you must include 5 collated sets of all Appendix material, in the 
same package with the application, following all copies of the application. In some cases, the appendix 
material goes to the program officer rather than to the NIH Center for Scientific Review, so please read 
instructions carefully. Identify each item with the name of the principal investigator. Appendix material can be 
two-sided as appropriate. Some grant funding opportunities specifically prohibit the inclusion of any 
appendices, so be sure to read all instructions before preparing and submitting an appendix. 
 
Tips for Meeting Page Limitations: You should be able to describe your work in 25 pages. Otherwise, you 
are either not being sufficiently concise and focused, or you have designed too ambitious of a project for one 
grant period. However, word-processing tweaks can help you get a just-over narrative within the page limits. 
These include replacing spaces between paragraphs with leading (go to Paragraph format and insert 12 pt 
space after each paragraph); eliminating paragraph indents (use space between paragraphs instead); 
tweaking paragraphs with just one or two words on the last line; removing widow/orphan protection in 
Paragraph formatting; using italics rather than bold typeface for emphasis; and using numbered endnotes 
rather than in line parenthetical citations. 

http://grants.nih.gov/grants/guide/notice-files/NOT-OD-07-018.html
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