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1. Getting Oriented to NIH Grant Writing
a. NIH Grant types 
This module focuses on writing grants for the National Institutes of Health (NIH), which is by far the largest source for healthcare-related research grant funding in the US. Learning the standard NIH grant format is useful, even if you are applying elsewhere for funding: it has been borrowed by a number of other research grant funding agencies, and the format is easy enough to adapt. [By the way, the term “grant” is used flexibly to refer to either a grant application (proposal) or the dollars awarded for a funded study.]

To get oriented to the NIH, here is an introductory webpage, with many useful links: https://grants.nih.gov/new-to-nih  The link to Funding will introduce you to the many types of NIH grants, and the link to Grants Process will tell you how to apply. The most common types of NIH grants are:
· Research Grants (R series)
· Career Development Awards (K series)
· Research Training Grants and Fellowships (T & F series)
· Program Project/Center Grants (P series; search for program project grants for options)

Note: The NIH website often changes, so if any of the links here do not work, go to https://grants.nih.gov and search by keyword.

This module is focused on R grants (R01, R03, R21, etc.) and K grants (K01, K08, K23, etc.). R and K grants share a core research plan format, which includes Specific Aims and Research Strategy (Significance, Innovation, Approach). This format is included in many NIH grant proposals. Other sections of R and K grants differ considerably. In particular, a K grant includes a Career Development Plan and a Mentor Statement. Documentation of institutional support is needed for both R’s and K’s, but is particularly important for K grant funding, because applicants are more junior and depend on a strong mentoring system. 

You must digest a lot of instructions to apply to the NIH! The basic format for an NIH proposal is described in detail in the NIH grant application guide (https://grants.nih.gov/grants-process/write-application/how-to-apply-application-guide). In addition to the Specific Aims and Research Strategy, all NIH grants require an array of Attachments, such as the Budget and Budget Justification, Letters of Support, Biosketches, Human Subjects, References Cited, Resources, and numerous administrative documents. I do not discuss Attachments in this module, because they differ across application types. Useful information is available at: https://grants.nih.gov/grants-process/write-application/how-to-apply-application-guide/format-attachments. Usually, the grants administrator in your department or division will be able to help you with these forms, and will have institutional examples to share. These forms are numerous and complicated, so get them started well in advance of your deadline. The attachments include administrative details, such as the budget and justification, that are complex and must be pre-approved before your application is submitted. Later I discuss how some attachments, particularly Letters of Support and Biosketches, can be used to supplement information that may not fit in the space-limited proposal narrative itself (see 5. Make Every Word Count, Strategy 4).

In addition to reviewing the grant application guide, you need to decide if you want to apply for an investigator-initiated grant or a one-time funding opportunity. The Funding Opportunity Announcement (FOA) is an umbrella term: it may be a Program Announcement (PA), a Request for Applications (RFA), a Notice of Funding Availability (NOFA), or another identifier. The value of applying for a specific FOA is that these grants are of special interest to one or more NIH Institutes, and may have money set aside to fund them. Hence your chances of getting funded are increased, if your work matches their specified interests. Search for each type of FOA at https://grants.nih.gov/  to read the rules. The NIH Guide for Grants and Contracts publishes a summary list of new FOAs every week at https://grants.nih.gov/funding/nih-guide-for-grants-and-contracts. I recommend subscribing to this resource.

If you apply for an FOA, you must build your proposal around the topics and criteria described in the announcement. FOAs can offer excellent opportunities for funding, but applications on topics developed independently by the investigator (called “investigator initiated” proposals) are by far the most commonly funded by the NIH.

If all this information is making your head spin, consider yourself normal. As you learn the lingo and write an application or two, the landscape and language will become more familiar. One valuable NIH resource is a group of well-written, successfully funded
applications found at https://www.niaid.nih.gov/grants-contracts/sample-applications. The NIAID (National Institute of Allergy and Infectious Diseases) also has some excellent suggestions about writing grants. Go to Prepare Your Application: https://www.niaid.nih.gov/grants-contracts/prepare-your-application. These resources are specific to allergy/immunology content, but they will be useful, whatever your field of study.When writing any NIH proposal, check current instructions on the NIH website. Changes are common.


b. The Big Picture: How will your proposal be reviewed?

At the start, think about your grant proposal from the big picture perspective: clarify your project goals and how specifically you plan to achieve them. Of course, in addition to your scientific goals, you have a goal to earn a high enough score to obtain funding. To enhance your fundability, you must understand how your proposal will be reviewed. Each section of the proposal (see below, 2. Key Components of an R01 Proposal) will help you build a case for why reviewers should score your proposal positively. 

NIH review criteria
The NIH adopted a Simplified Review Framework as of January 2025 (https://grants.nih.gov/policy-and-compliance/policy-topics/peer-review/simplifying-review). Previously, proposals were reviewed using five criteria: Significance, Investigators, Innovation, Approach, and Environment, each scored 1-5 by reviewers. These five review criteria have been retained, but are now collapsed into three review factors, with new scoring rules. The rationale for this change is to help reviewers judge a project by its inherent strengths, unbiased by the investigator’s and his/her institution’s research reputation (discussed further below). It is critical to keep the following factors in mind as you compose your grant application.
Factor 1: Importance of the Research (Significance + Innovation). Scored 1-9
· Significance: 
· Does the project address an important problem or critical barrier to progress in the field, or create an important conceptual or technical advance? 
· Is the rationale based on a rigorous assessment of the scientific background for the study? 
· If aims are achieved, how will scientific knowledge, technical capability, and/or clinical practice be improved? 
· Innovation: 
· Does the project challenge and seek to shift current paradigms in research or clinical practice? 
· Does it use novel theories, approaches or methods, or significantly refine old ones? 
(Note: A project may have high significance even if it does not apply novel concepts or approaches.)

Factor 2: Rigor and Feasibility (Approach). Scored 1-9
· Approach: Evaluate the scientific quality of the project. Will compelling, reproducible findings result from the project (rigor), and can the proposed studies be conducted effectively within the time proposed (feasibility). Are strategy, methodology, and analyses well-reasoned and appropriate? Are problems and solutions identified, and alternative strategies provided?
· Rigor:
· What is the potential to produce unbiased, reproducible, robust data?
· Is there a sufficiently inclusive sample and controls, and an adequate sample size? 
· Are the experimental design, and intervention if included, sufficiently rigorous? Are outcome variables justified, and will the results be generalizable?
· What is the quality of the plans for analysis, interpretation, and reporting of results, including analysis of relevant biological variables such as sex and age?

· Feasibility: 
· Is the approach sound and achievable, including plans to address challenges that may emerge?
· For studies of human subjects, is the recruitment and retention plan adequate and feasible? Is the enrollment of subjects, based on age, sex, racial/ethnic categories, likely to succeed?
· For a clinical trial, are the study timeline and milestones feasible?
Factor 3: Expertise and Resources (Investigators and Environment). Evaluated but not scored.
· Investigators: 
· What is the strength of PI’s credentials (background, training, expertise), and is he/she at the appropriate career stage to conduct the proposed work?
· Is the team’s mix of expertise and joint productivity in the past adequate?  How well is the team is organized? Are all the key skills needed for the project covered by the team?
· Environment: 
· What is the quality of PI’s space, equipment, staff? 
· Are institutional resources and support for PI adequate to ensure the successful execution of the project? (This criterion is critical for early-stage investigators.) 
NOTE: Find details on review factors at the following sources: 
· https://grants.nih.gov/policy-and-compliance/policy-topics/peer-review/simplifying-review (Note Additional Review Criteria that I do not discuss.) 
· https://grants.nih.gov/grants/peer-review.htm#scoring2
 
The primary change in the Simplified Review Framework is that Investigators and Environment (now Factor 3) are not given a numerical score, but instead are evaluated as “sufficient for the proposed research.” According to the NIH, this change is designed to “mitigate the effect of reputation bias” by focusing the evaluation of investigator/ environment in the specific context of the proposed research project, not a generalized view of where and by whom the study is conducted. The NIH assures grant applicants that the “framework is a new way of reviewing the same research strategies you’ve always developed, which means neither the components nor the structure of your application are expected to change.” [https://grants.nih.gov/news-events/nih-extramural-nexus-news/2025/05/why-did-nih-expire-some-funding-opportunities-because-of-the-simplified-review-framework-and-what-does-it-mean-for-my-application] 
An Overall Impact Score is derived from the three factor evaluations listed above (Factors 1 and 2: 1-9 scores; Factor 3: no scores, project-specific evaluation). However,   the Impact Score is not arithmetically derived from them. It is defined by the NIH as reviewers’ “assessment of the likelihood for the project to exert a sustained, powerful influence on the research field(s) involved.”  
· Likelihood reflects the reviewer’s evaluation of Investigators, Approach and Environment. Is the scientific question justified, and will the study move the frontier of knowledge forward?
· Sustained powerful influence (or importance), reflects the reviewers’ evaluation of the study’s Significance and Innovation. Can the PI achieve the proposed goals, as judged by the quality and rigor of the experimental design and methods, the expertise of the team, and the resources available?
Stated more simply, impact combines significance (including innovation) and feasibility (including rigor), as indicated by the quality of the research approach. 
[Source: https://grants.nih.gov/grants/peer/guidelines_general/impact_significance.pdf]

If this information seems overly abstract and confusing, come back and ponder the review factors again after you have read 2. Key Components of an R01 Proposal. You will find that all parts of the proposal contribute in their own ways to assessment of the three factors and scoring of overall impact. 

To help you apply the review factors to your application, I have created in Module 5, Appendix 2 a self-scoring tool, based on the factors discussed above, that you can use to assess your proposal before submission.

Some Simpler Guidelines for What Reviewers Expect 
Primary Goals of a Grant Proposal
Goal 1. Persuade reviewer of importance and novelty of work 
Goal 2. Persuade reviewer of your ability to do the work
Goal 3. Describe study clearly and completely
These goals overlap: everything written in relation to Goal 3 can support one’s achievement of Goals 1 and 2, and vice versa. Below, in a list provided by the NIH, I have linked each common reason for grant disapproval to one or more of the three Primary Goals above.

Most Common Reasons for NIH Grant Disapproval
1. Lack of new or original ideas (Goals 1,2)
2. Absence of acceptable scientific rationale (Goals 1,2)
3. Unfocused, superficial or overly ambitious research plan (Goals 2,3)
4. Uncritical approach (Goal 2)
5. Lack of knowledge of published, relevant work (Goal 2)
6. Lack of preliminary data or experience in essential methodology (Goals 2,3)
7. Uncertainty concerning future directions (Goals 2,3)
8. Lack of sufficient experimental detail (Goals 2,3)
Note: I have linked all 8 reasons for disapproval to Goal 2, because reviewers consider every element of a proposal to reflect the PI’s ability (even excessive typos!).

More about the review process is discussed below. Section c.2. Strategic Planning 
focuses on grant review procedures at the NIH by Scientific Review Groups and 
Advisory Councils/Advisory Boards.

c. Pre-planning a grant proposal: Conceptual, Strategic, and Logistical
1. Conceptual Planning: What is the science behind the project?

Writing a grant proposal is an intense process. If you begin with careful conceptual planning, you may reduce the labor of repeatedly editing the proposal. That said, most grant writers clarify their definition of the science behind their project while they are writing the proposal. The process of writing and rewriting is a valuable intellectual exercise in scientific planning. Do not think of this as a wasted effort!

Four Key Conceptual Questions to Ask About Your Project
1. What is the main scientific question to address? This question, which will emerge from your understanding of the literature and your preliminary data, needs to become clear to reviewers when they read the Specific Aims (and the Abstract/Project Summary, a shortened version of the Aims). Defining your main question is the primary task of the first two paragraphs of the Aims. You will very likely revise your wording of this critical question as the rest of the proposal develops: often it becomes more focused.

2. What specific hypotheses will you test? What experiments will give you answers most productively? Not all projects are hypothesis-testing research, but NIH reviewers strongly prefer such studies. Posing an important and testable hypothesis requires careful thought, based on a thorough review of the literature and relevant preliminary data, which inform a strong research design. Many proposals pose a general hypothesis in the second paragraph of the Aims section, and more specific hypotheses in the Aims themselves.

3. How does the project fit into your field? From what studies does your main question emerge, and how will answering it advance your field? These questions are answered primarily in the Significance section. Reviewers are most interested in studies that will not only answer a question, but build a foundation for further research, because this groundwork greatly multiplies the value of the study (see definition of Impact in 1.b. above: The Big Picture).

4. What is the public health significance of the project? Basic science studies need to address human health to be eligible for NIH funding. Clinical studies need to be grounded in a clear statement of their public health significance: for the targeted population, how common and how serious is the problem to be elucidated? The public health significance of the research is usually addressed in a compact way at the beginning of Specific Aims. It is developed at greater length, with numerous references, in Significance.


2. Strategic Planning: Who will be reviewing your proposal?
To find your niche at the NIH, familiarize yourself with its complexities through its excellent website (https://grants.nih.gov). Below you will find a procedural overview to go with 1b.The Big Picture: How will your proposal be reviewed? Briefly, NIH applications go through a 2-stage review process. 1) Topic experts in an assigned Scientific Review Group will evaluate scientific quality, following the NIH Review Criteria discussed above. 2) An Advisory Council (or Board) of the NIH Institute to which your proposal has been assigned will determine funding, based on the Scientific Review Group’s percentile ranking of your proposal, and the Institute’s funding priorities and budget.

First level of review: Scientific quality evaluation

Your application will be assigned to a Scientific Review Group (SRG, or Study Section), based mainly on its title and abstract. Initial review of an investigator-initiated proposal is carried out by one of over 180 topic-specific SRGs that are managed by the NIH Center for Scientific Review (https://public.csr.nih.gov/StudySections/StandingStudySections). Additional, special review groups are convened for proposals responding to a Funding Opportunity Announcement (FOA). Each SRG includes about 30 scientists with previous NIH funding who are top experts in the field in which they conduct reviews.

The review group is led by a Scientific Review Officer (SRO). The SRO assigns one primary and 2-3 secondary reviewers (based on their expertise) to make detailed reviews of your proposal, assign their scores to it, and write a critique for the Summary Statement. The assigned primary reviewer leads a 15-20-minute discussion of the application by the whole SRG. Secondary reviewers add their ideas to the discussion as appropriate. ALL members of the Scientific Review Group assign scores, not only the primary and secondary reviewers.

To save time, some proposals are not scored, if the review group agrees in advance of the meeting that they are not viable for funding. Unscored applications are not discussed at the meeting, but they are still evaluated in writing by the primary and secondary reviewers. Thus PIs of all submitted proposals, scored or not, receive a written critique of their submission, called the Summary Statement.

For all proposals chosen by the review group to be scored, the collective scoring process results in an overall priority score. Because mean priority scores vary across the different review groups, the NIH tries to make funding more equitable by converting priority scores to percentile rankings. These are used for final prioritization of proposals for potential funding. You will receive a Summary Statement that includes the percentile ranking and critiques of your proposal written by the primary and secondary reviewers. The SRO will edit this document to reflect the discussion of the entire Review Group, and write an opening summary.


An important consideration for every grant writer is: What kind of reviewer will read the proposal? Hence it is smart to think about where your proposal will be assigned for review. You have the option of requesting a particular SRG assignment in a cover letter that accompanies your application. (This letter is not required, but can be useful—get advice from your mentors.) Do not request a specific SRG if you are uncertain about the best choice. The NIH usually makes intelligent choices about review assignments, and the SRO in charge of the review group must agree to accept the proposals assigned to that group, based on the expertise of its reviewers.Tailor your proposal to the reviewers’ interests and expertise

To learn the lay of the land, and its inhabitants, a very useful tool is the NIH REPORTER (https://reporter.nih.gov/). It provides a searchable list of already funded projects, including (when you click on the grant number) an abstract, keywords, and the SRG and Institute that reviewed it. This information can help you choose a review group and an Institute (discussed below) to request in your cover letter.

With a resubmission, staying with the same SRG is usually advantageous for you, because you can write your revision to address their critiques of the previous proposal. However, sometimes a new assignment is clearly in your best interests—e.g., if the group was obviously uninterested in the topic. To make a good choice of an SRG, decide what is the best “selling point” for your study and who is most likely to be “sold” on it. You must build a strong case in your cover letter for reassignment of your proposal. Often these requests are not granted, because they make extra work for reviewers. A good alternative is to ask the SRO to add a new ad hoc reviewer to the group, someone who has special expertise in an area that was neglected in the previous review. It is smart to get advice on your cover letter from senior mentors. (You might also ask your Institute Program Officer, see below).

NOTE: Requesting a new review group is different from challenging the critique of your application. Challenging the critique is seldom wise—it frequently fails, and it may well make enemies. Moreover, by the time a decision has been made (often 2 years later), the study is probably no longer novel enough to be viable.

Currently (in 2025), only one resubmission of a proposal is allowed. When you resubmit, you already know your review group assignment; it will remain the same, unless you can provide a convincing argument for changing the assignment. Look up the expertise of members of your review group; this information can help you guess at the identities of your assigned reviewers. Then read deeply into the critique, so your revised application can address their priorities, and try to enhance their enthusiasm for the project. Always get advice from senior research mentors on details of the critique!

The proposal revision process itself is discussed below (4. Revising Research Grants). When you revise your proposal, you are allowed only one page to respond to the specific comments from reviewers (Introduction to Application). This is rarely enough space, so you must prioritize. You cannot comment on every single change they suggest; choose the most important elements of the critique for discussion. If you decided to NOT follow a particular reviewer suggestion, you should always provide a convincing rationale. In this one page, you can also point to sections in the proposal itself where you have made revisions suggested by reviewers. In Module 5, App. 3, which is a full length K23 proposal, you can read an Introduction to Application and see revisions throughout the narrative.

In addition, in Module 5, App. 4, we have part of a resubmitted proposal that very effectively addresses a previous critique. When this proposal was written, the total page limit was 25 pages rather than 13, and the Introduction to Application did not exist. Hence in the Rationale for Research Design, the PI defends her revised proposal, carefully weaving in and tactfully addressing the key criticisms from the previous review, including project costs. This revised application led to a site visit by the review group (now unheard of!), probably because of the costs, and eventual funding of the ground-breaking project. 
Second level of review: Determination of funding

At the time of submission, the NIH assigns proposals to an Institute based on topic relevance. There are over 20 Institutes, and each is specific to a different area of science: e.g., cancer (NCI); heart, lung and blood (NIHLB); child health and human development (NICHD) (https://www.nih.gov/institutes-nih/list-institutes-centers). Institute assignments are very important because Institute budgets differ substantially, and these budgets control funding decisions. After the SRG review, your proposal receives a final funding decision from an Advisory Council/Advisory Board within its assigned NIH Institute. 

In your cover letter, you may ask for assignment to a particular Institute, or request a dual assignment to two Institutes, if your research area crosses over between them. This strategy can be smart. For example, if you study pediatric cancer, the National Cancer Institute and the National Institute for Child Health and Human Development are both relevant, but the NCI has a much larger budget. Hence joint assignment would be advantageous. You can look up an Institute’s recently funded grants, using Research Portfolio Online Reporting Tools or RePORT (https://report.nih.gov).

Funding decisions of an Institute’s Advisory Council/Board are based on the percentile ranking of the proposals under review which have come from SRGs. However, budget differences across Institutes mean that funding cut off levels vary widely. Moreover, an Institute’s deliberations take into consideration its own funding priorities. Sometimes one proposal is funded ahead of another, even if it has a somewhat lower percentile ranking, if it is considered a higher priority topic for the Institute. Given that Congress funds the NIH Institutes individually, I should mention that funding priorities can be political. For example, because half of Senators and Representatives are over 60 years of age, more funding is available for diseases of aging than diseases of childhood. This fact is frustrating to pediatricians, given that most diseases of aging begin in childhood and adolescence! 

It is very helpful to familiarize yourself with the Institute most likely to review your application for funding. An Institute includes a set of branches (or divisions), and subprograms, led by appointed directors and program officers. Names of subcomponents and titles of leaders vary across Institutes, so explore an Institute’s webpages to get oriented. To choose the most likely Institute for your project, consider its goals (read the Mission Statement), and study its branches/divisions and their current project areas to find a possible niche for your project. (On a resubmission, you will already know the assigned Institute.)
Within your identified Institute(s), locate and contact the director in charge of the division or program most likely to fit your project. (After a first submission, this person will already be identified.) These individuals can be valuable sources of information. Talk over your project plans with this program officer to help find your niche. They might direct you to a better contact person.

A good program officer can provide helpful advice about your current and future applications. For example, if you share with them a good draft of your Specific Aims, they might help you consider ways to recast your project to align with the funding interests of their Institute and program. Moreover, experienced program officers learn a lot about the SRGs that usually score the grants their Institute receives for funding decisions. With this information, the officer may advise you on ways to focus your proposal to better match a review group’s interests. (NOTE: You are not allowed to have this kind of discussion with SRG members or with the SRO before and during a scientific review.) Not everyone finds the perfect Institute contact, but should you do so, treat them as a valued asset. Some investigators who find a useful program contact make a habit of talking with them regularly, potentially over a number of years, and periodically visit them in Washington.

Funding outside the NIH
If your research project is out of the mainstream of NIH studies, consider other funding sources. Many foundations support scientific research, often targeting a specific disease or condition. Some restrict their grants to specific geographic areas. Search online, and talk to mentors and colleagues to find out what local or national foundations have funded projects on your topic in the past. Find out what office at your institution knows the best ways and best places to seek foundation funding.

When you inquire about foundation funding, talking to a contact person at a likely foundation is essential before a submission. They can tell you about the current funding priorities of the foundation (these may change as Board members come and go). If you establish good rapport with this person, they may speak for the importance of your work during the proposal review. Go to the foundation website to identify its preferred “buzz words.” Use them in your proposal, and try to shape your aims around the foundation’s high priority topics. The outcomes of foundation applications are hard to predict, but if you find a good match and make yourself known, the connection may serve you well for your current and future applications.

In addition to foundations, scientists who seek support outside the NIH may consider applying to the National Science Foundation (NSF, https://www.nsf.gov/), a respected government resource that funds research and education in the non-medical fields of science and engineering. You can also look to industrial sources for research funding. Companies that develop pharmaceuticals, medical devices, and biotechnology support a great deal of scientific work, although researchers with this type of funding lack the freedom to pursue their personal scientific interests unless these fit the financial interests of the company. If your research is suitable, ask your mentors to help you find relevant contacts for industrial funding. Some biomedical researchers use industrial contracts to supplement their federal grants.
3. Logistical Planning: How will you conduct the project?
In addition to conceptual and strategic planning, your proposal will benefit from careful planning around project implementation. Good practical planning is likely to raise your scores in the NIH criterion areas of Approach, and Environment and Investigators.  (Review Factors 2 and 3, see above, b. The Big Picture, pp. 4-5.) The first question to ask is: What essential resources are needed? For example:
· Time, staff, equipment, space
· Research materials (patients, samples, cell lines, reagents)
· Required approvals (human subjects, animal care)
· Collaborators and consultants with specific expertise to support the project

This question leads to the next critical issue: What resources are already available, and what must the grant provide? Reviewers will look for this information not only in the proposal (mainly Approach), but in the attachments: e.g., Resources, Budget Justification, and Letters of Support. The answers will guide their evaluation of the appropriate size of the budget.

A simplified example of a project timeline is shown below. (For a much more detailed Timeline, see App. 3, p. 5.) A lot of information can be squeezed into an expanded version of a table like this, saving space in the narrative (since tables use abbreviated language and a smaller font size). 

	Simple Example of a Project Timeline (X = 2 months)

	SPECIFIC AIMS
	Yr 1
	Yr 2
	Yr 3

	Aim 1a: Recruit subjects
	XXX
	
	

	Aim 1b: Chart reviews
	          XX
	
	

	Aim 1c: Collect baseline data
	        XXX
	XX
	

	Aim 2a: Conduct intervention
	
	XXXXXX
	   XXXX

	Aim 2b: Data analysis and interpretation
	
	          XX
	   XXXXXX

	Aim 2c: Manuscript preparation and submission
	
	
	   XXXXXX

	Aim 2d: Grant preparation and submission
	
	
	        XXXX



The important question here is: How will you coordinate your aims and your timeline? Timing of activities described in the Aims must be feasible, and to be realistic, must coordinate with the timing of the budget. This planning will tell the reviewers a lot about your experience in research and/or the quality of the guidance you have received in grant planning.

Budget data is discussed in the Budget Justification, not in this timetable, but reviewers will cross-check the timing of project activities with your budgets for each year, to decide if the project is feasible. An overly ambitious and/or under-budgeted proposal will be considered a sign of weakness.

Of course, many elements of the proposal narrative deal with project logistics, particularly Specific Aims and Approach. These issues are discussed in context in the upcoming section.
[bookmark: _TOC_250004]
2.   Key Components of an R01 Proposal 
Note: The content of this section is summarized in a useful checklist in App. 1A. Guidelines for Writing an NIH R01 Grant Proposal.Page Limits for R01 Proposals
SECTIONS
PAGES
SPECIFIC AIMS
1
RESEARCH STRATEGY            12 total
Significance                              ~1.5

Innovation                                 ~0.5

Approach                                   ~10
· Study Design                         (1)
· Preliminary Studies                (1)
· Methods                                 (8)
Total
13
Page counts in red are mandated



Overview. The Page Limits table suggests a way to divide up the proposal narrative to cover all the essential information in the number of pages allowed. Red page counts in the table are required maximums; blue subsection counts are estimates that reflect my judgment of the relative importance of these parts, given the detail required to convey the complexity of their content. The Methods section always demands the most detail and requires the most space.

a. Abstract (aka Project Summary)
This section is critical for several reasons. 1) It will guide NIH personnel who assign the grant to the most appropriate Scientific Review Group and Institute. 2) The Abstract and/or Aims are likely to be the only parts read by most members of the SRG. Only the 3-5 assigned primary and secondary reviewers are expected to read the whole proposal. 3) These primary and secondary reviewers use the Abstract and Aims to get oriented to the study before they dig into the details. Some refer back to the Aims to reorient as they read the rest of the proposal. 4) If the grant is funded, the Abstract is put on the NIH website (https://report.nih.gov/) for scientists and the general public to learn about funded studies. Thus the Abstract enables broad distribution of your research plan, both within and outside the NIH.

When I write an Abstract, I wait until the rest of the grant is written, and the Specific Aims section is finalized. The Aims section is ~57 lines, while the Abstract is about half that length. Since everything in the Aims is appropriate for the Abstract, but more detailed, I paste the Aims into the Abstract box, and then cut it back until it fits the space available. The initial paragraph of Aims should not be reduced very much, but I contract the language in all sections, particularly the details of proposed experiments.


b. [bookmark: _TOC_250003]Specific Aims

	Specific Aims Outline

	Key Content
	Approx # of lines

	1. State purpose (importance) of proposed work 
              State general question or hypothesis
	8

	2. Explain context from which study emerged, e.g.:
Special clinical question or need
Significant problem in field
Previous work or pilot data
	
10

	3. Introduce design, model, system or sample that applies to all the aims (if appropriate)
	8-10

	4.  *Aims: List proposed experiments and hypotheses
	25

	5.  Describe long term impact of your research program
	4-6

	TOTAL (1 page maximum)
	~57

	
* Although the whole section is called Specific Aims, the actual aims are this list of
proposed experiments. These make up 1/3 to 1/2 of the section.


Strategy

It is hard to overstate the importance of the Specific Aims in an NIH proposal. The key strategies for the Specific Aims are to:
· Introduce the essential rationale and significance of proposal
· Outline proposed work (list of experiments = aims) Use numbered, boldfaced headings for each aim.
· Summarize future directions

The Aims section gives reviewers an overview of what will be presented in more detail in Significance, Innovation and Approach. This page will likely by the ONLY part of the proposal that many voting members of the SRG will read. Your primary and secondary reviewers, who will read the whole proposal, know that the Aims will make the later, more detailed narrative sections much easier to digest. Some tag the Aims page and use it as an annotated table of contents to guide their reading of the rest of the proposal. These reviewers will lead the review group’s discussion of your proposal and write the critiques that you will receive in the Summary Statement.

The Specific Aims needs to be easy to navigate. With only one page and a whole project to describe, you must provide clear, compact information. This is challenging, but keep reminding yourself that your reviewers know they will find all the details later. 

When a review group is discussing a proposal, members who have not been assigned to write a critique, but who will vote on the score, have likely not read the full proposal in advance, because they were busy reviewing their own 10 or more assigned applications.
They may read only the Aims, possibly while the group discussion is going on. For them, Aims that are easy to navigate are especially valued.

Writing the Aims is as much a planning process as a writing process. You will likely return to revise the Specific Aims many times, as your plans for the project evolve during composition. It is efficient to visualize your study in this abbreviated format, and make modifications frequently as the more detailed parts of the proposal develop. We expect our pediatric fellows to spend up to 3 months writing evolving versions of the Aims, with a lot of feedback from faculty and peers. Writing a brief, focused plan is efficient, so you will not have to rewrite the longer versions of the proposal over and over. 
You can find additional useful information on writing the Aims section at https://www.ninds.nih.gov/funding/preparing-your-application/preparing-research- plan/writing-specific-aims. These guidelines from the National Institute of Neurological Disorders and Stroke (NINDS), although neuroscience-oriented, are still very useful for those outside the field.


Content and Organization

In writing the Aims, I recommend that you adhere reasonably closely to the order of topics in the Specific Aims Outline above (see App. 5 for a good example). The optimal length for each section is variable, but those in the table work well for me. The 8 lines for purpose + key question and 4 lines for long term impact seem very brief, but your reviewers know that they will learn more about these topics as soon as they turn the page (to Significance).

Beginning in the Aims and throughout a proposal, I use bold italics to emphasize key points, such as the public health impact, rationale, or a broad hypothesis. Avoid overusing this method, or it will lose impact. I use bold italics only for emphasis, and I limit to about 3 emphasis points per page (e.g., see App. 3, Specific Aims.) To format headings, I use different typographic features (larger font size, bold only, underlines). Passages in italics with underlines, or in all capitals are hard to read, so I avoid using them for formatting and never use for emphasis. Bold capitals are excellent, however, for simple large section headings, such as SPECIFIC AIMS. Keep the formatting of headings consistent throughout the proposal, to help your reviewers navigate.

Key content of the Specific Aims:

1. In the first sentence or two, state the central purpose or goal of the study. This opening statement is usually phrased in terms of public health significance: what specific population will benefit from a successful study, how prevalent is the focal condition or disease, and how serious is it? These topics are just as important for a basic science study as for a clinical study. They are the classic parameters that define an NIH study’s importance. (See App. 3, Aims: first paragraph.) The rest of the first paragraph addresses your general question or broad hypothesis. These statements should embrace the whole project. In describing your aims below, and later in Approach, you will provide more specific questions and hypotheses.

2. The next paragraph presents the rationale for your study. This rationale will be discussed in more detail in Significance and Approach (Study Design), but it needs to be presented here in a brief but lucid fashion. Your task is to explain the context from which the study emerged: e.g., your previous reports or pilot data, or a significant problem in the field reported by other authors. I omit references here, unless you have published a paper(s) on your preliminary studies for this application. Reviewers know that the references will be in Significance, on the next page. For a clinical study, a special clinical question or need of your target population is commonly articulated. A broad hypothesis for your study is usually included in this paragraph. See App. 5, Aims ¶2, for a good rationale paragraph, bringing in a variety of previous studies that underlie the general hypothesis (stated in ¶3).

3. In the third paragraph, it is helpful to describe your available population and planned sample (or experimental system), and study design, if these embrace all of your aims. Otherwise, describe them as space permits within the appropriate aim.

4. The next subsection (the real Specific Aims) should include a list of your proposed experiments, usually with a hypothesis for each. Introduce each aim with a strong action verb. If two aims address the same question or hypothesis, we usually combine them (e.g., see App. 5, Aim 1a & 1b).

Usually NIH R01 grants have 3 aims, or 2 aims with subaims. Only one aim suggests to reviewers a need to subdivide and expand or elaborate. Four aims may be considered too diffuse and overly ambitious, unless it is a 5-year study. I generally recommend 2 aims rather than 3 if they are subdivided (i.e., 1a, 1b; 2a, 2b) In a R01 proposal with 3 aims, the first 2 aims should be well developed with previous publications to back them up. A third aim sometimes addresses the research question through a different approach, or it may prepare the way for a future, larger study: e.g., a feasibility test for a later randomized controlled trial. Never propose an interdependent aim that can be conducted only if another aim succeeds. To reviewers, such contingent aims say that funding should be deferred until all the aims are ready for action.

5. The final paragraph briefly summarizes the strengths of the study. In a final sentence, describe your intended long-term public health impact. Usually, the PI relates this goal to plans for future development of his/her research program, often the next proposal to be submitted (see App. 3 & 5).
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c. Research Strategy

1. Significance

The R01 Research Strategy totals 12 pages, and is divided into Significance, Innovation, and a longer, multi-part section called Approach. The Significance is typically 1-1.5 pages, but is shorter if the Innovation section is longer. Plan for both of these parts to fill about 1.5-2 pages total.

Strategy

In Significance, reviewers are looking for a selective and critical review of the relevant literature that shows how the proposed work will fill gaps in knowledge in your field. Identify the gaps clearly and specifically: they provide the primary rationale for your study (see App. 4, opening paragraphs). Gaps might be attributed to lack of knowledge in a key area, or inadequate methods (e.g., lack of diagnostic tools or investigative models). Sometimes a theoretical debate among investigators needs resolution. For each gap discussed, refer to the relevant Specific Aim or Aims whose fulfillment will fill the gap.

Content and Organization 

Importance and novelty: An argument for the potential impact of a study depends on the importance of the problem and the novelty of the solution. The Significance section is where you build this argument. State how the proposed work will contribute to a key issue in public health or science that needs resolution. This might be a prevalent and/or severe disease or condition that threatens quality of life for a sizable population and/or frequently leads to death. Reviewers also expect the study to be novel, in relation to the existing literature and medical practice. Novelty can come from many angles: a newly discovered organism, a new analytic method, a new preventive approach, a previously neglected population. The Innovation section that follows Significance will elaborate on novel strategies that you introduce here.

Status of knowledge in field: This discussion makes up most of the Significance section. Appropriate content is identification of a critical problem or barrier to progress in the field, and discussion of why it matters and how the project will address this problem. Your central purpose here is to review the most relevant literature to justify your choice of aims (including methods). Try to group the literature review into logical, well labeled segments. Ideally, you will end each segment with an identified gap that one or more of your specific aims will address. Make this link explicit: “(see Aim 2b)”. It is easy for Significance to lose focus and/or consume more space than you can afford. However, writing an initial version that is too long often helps writers to decide what really is most important to say in the next version, and how much detail it deserves.

Conclusion: Restate the importance of the proposed work. The final paragraph can be short, but powerful in bringing together all the arguments in Significance to a resounding conclusion. For example, tell reviewers how the field will change if identified gaps are filled by achievement of your aims. Remember that when we discussed the NIH review criteria, we noted that a study with impact should have a “sustained, powerful influence on the research field(s) involved.” This is the key place to make this point (e.g., see App. 4, p. 2).

2. Innovation 

Strategy and Content

I think of this section as an extension of Significance, but written with more energy. It often summarizes key points of novelty made in Significance, such as how the project will challenge or shift current research or clinical practice. But new information may be introduced, as well. This is a good place to point out how the study will use new concepts, models, approaches or methods, or how it will improve on current methods or theoretical concepts or apply them in a new way. Innovations are sometimes presented in a numbered list.

As an addendum to Significance, the Innovation section should be brief and powerful. It is a good opportunity to state with a degree of eloquence how your project will influence the field in a new way. For example, in App. 3, note how the PI describes the innovation in his study as a creative application of a known conceptual model to a new population.

3. Approach 

Overview
Strategy 
The Approach is the muscle of an NIH grant proposal. It first addresses design and overall strategy, then moves on to methodology and analyses, and concludes with a discussion of potential problems, alternative approaches, and project feasibility. In an R01 proposal, you have about 10 pages to describe all of this content. For NIH reviewers, in Approach, strategy is more important than experimental details; the latter are ideally embodied in previous publications that you cite, and your preliminary data. Particularly if you are writing a basic science grant, try not to get bogged down in exactly how each experiment is engineered (unless it is novel and important).

The Approach section is complex. It will evolve as it is written, and as your co- investigators make modifications. As you finalize the proposal, be sure to match the wording and numbering of the proposed aims in Approach with those in Specific Aims. I have reviewed many proposals in my career, and nothing is more confusing and frustrating than trying to understand methods in Approach that fail to match the aims at the start of the proposal. This can be a fatal flaw.

Organization of Approach

The overall content of Approach is prescribed, but the NIH rules allow it to be organized in a number of ways. In general, clinical studies are written in a fairly integrated fashion around a single main study, while in basic science proposals, the Aims are often methodologically more independent of each other. For all proposals, however, your Methods must be organized around your Aims.
The following is a common organization for a 10-page R01 Approach narrative, although the page lengths are variable.

· Research Design and Rationale 	   ~1 p
· Preliminary Studies 	~1 pMay be interdigitated

· Methods + Analysis of Results	~ 8 p
· Brief Finale 	last ¼ p or less

Preliminary Studies can be described separately, as in Apps 3 and 5, but can be integrated into the Methods if they address only one specific aim. If your aims are quite independent of each other, as in some basic science proposals, you might write a different research design for each. In the table above, I have assigned Methods and Analyses a combined length of ~8 pages, but these sections are usually written separately. Methods often require much more space than the Analysis of Results, but studies that are statistically intense have less room for investigative methods to make space for more detail about the analyses.

Research Design
Strategy

It helps to write the Research Design from a 10,000-foot perspective. (See below, 5. Make Every Word Count, Strategy 1: Fly High!) Typically, you describe how the design elements fit together, and then explain the rationale for selecting this design. How does the study address your primary questions/hypotheses in an effective and efficient way? Were there particular reasons for choosing one design element over another (e.g., quantitative vs mixed methods study)? Were there compromises that you needed to make (e.g., limited sample size)? Discussing the implications of design limitations is important, because this allows you to offer alternative approaches if the design or methods should need revision. Reviewers are looking for a clear and rigorous study design, planned with an eye to potential complications. A detailed summary of expected content is provided by the NINDS at https://www.ninds.nih.gov/funding/preparing-your-application/preparing-research- plan/rigorous-study-design-and-transparent-reporting.

App. 4 is an excellent example of a Research Design section (written when applications were 25 pages long). The design sets up a study of methods to enhance preterm development: it begins with the big picture (longitudinal design), moves on to the patient population, and ends with specific measures to be used to link parenting methods to child outcomes. Because this grant was a revised application going back to the same review group, it implements the strategy of focusing on design elements that were modified in response to the previous review. For example, to reduce the cost of the study (the biggest issue with these reviewers!), the PI narrowed the child population ages from 0-4 years to 0-2 years. She also reduced the number of comparison groups from 4 to 2, by comparing groups based on severity of infant symptoms, but using a single group analysis to analyze etiologies of medical complications. Both of these changes significantly reduced sample size and cost.  Another cost-cutting strategy was to reduce the number of infant outcome and parenting measures. A careful analysis of factors used to make these parsimonious choices is presented. 
Content

Your initial summary of the Research Design may be clarified by a diagram, which can save space and make the interdigitation of elements easier to follow. In App. 3, the section Study Overview and Overall Frameworks is the equivalent of the Research Design. Note use of 2 different rationale diagrams: the first for the current study, and the second for the previous KL2 + the current K23 + the future R01.

A design section discusses key process and outcome measures, which drive the important results of the study. A timeline of experiments can be included, as in App 3. The timeline will help the reviewer put all the elements of the proposal together in a clear picture, as well as show the feasibility of completing the study in the time allowed by the grant. This timeline, which can be a table or a figure, can be placed anywhere in Approach. I prefer to place it near the beginning, to give reviewers the big picture before adding all the details, but PIs often put it at the end to summarize the methods.

To compose the rationale for the Research Design, focus on pragmatic issues. Do not repeat arguments about importance and novelty that are already discussed in Significance. Does the study address the primary question efficiently? Is it feasible and economical? (App. 4 is an excellent example, but longer than today’s page limits would allow.) Your goal is to defend your critical choices in designing the study, including strengths and unavoidable compromises. Offer alternative approaches (here or later) to methods that are new or complex, especially if they are critical to study success.


Preliminary Studies

Strategy

This section has several powerful purposes. First, it gives you the chance to highlight your provocative new data to support your choice of aims. It can also be used to demonstrate your ability to do the proposed work: not only technical expertise, but also critical thinking skills. For example, a careful critique of study outcomes in relation to methods is valuable here. Preliminary studies may also demonstrate the feasibility of your proposed study, including the ability of your research team to work productively together. For R01 grants in particular, reviewers demand strong preliminary data from the PI; for any grant, these will make your study more fundable. An excellent example of Preliminary Studies is provided in App. 5.

By the way, if you have written a paper about any of these preliminary data, and receive an acceptance from the journal after the grant submission, you can inform your Scientific Review Officer and ask for the information to be sent to the reviewers. But do not delay! It is dicey if you contact them too close to the next review group meeting.

Content

Your discussion of your preliminary studies needs to show how the results support your proposed work in specific ways. Strong data that support your main hypothesis are powerful (as in App 5). Just as important, you can demonstrate your ability to critically interpret your data. This is a prime place in the proposal where you can demonstrate to reviewers your skills in data analysis that will be applied after the study is funded. An uncritical interpretation of your previous findings can be a fatal flaw.

For a clinical study, you might use the evidence from your preliminary studies to document that your proposed research population is available for recruitment, and that you are experienced in dealing with them. For a basic science study, you can show that you have ready access to and experience with the models and reagents for the proposed study. Demonstrating your access to needed experts is also important. All of these are critical feasibility issues for the proposed work.

Even better than preliminary studies are your prior publications that support your project plan. You should briefly summarize these papers in this section, pointing out key features that relate to your proposed project (e.g., good recruitment and retention, testing of new methods, specific relevance of findings to the new study) (see App. 5). If space allows, include here (not just in the Reference Section) complete citations of these papers, listing all the authors, so the members of your research team are identified, and everyone’s authoring status (first author, senior author) is clear. Of course your own position as first author is optimal.

Methods
Strategy

NIH reviewers say that the Methods section is the most important part of your proposal. It is the culmination of all preceding discussions of rationale and strategy. You are demonstrating your expertise, so describing complex methods accurately and intelligibly is critical. That said, space is very limited—hence the NIH recommendation to emphasize strategy over details in Methods. To save space, the NIH recommends that you document previously published methods with citations only (typically in a table), and devote space in the narrative for description of unpublished methods that are crucial to the study.

Space is always a challenge here! Before 2010, the page count for a R01 was 25 pages rather than 13, and back in the 1980’s, there was no page limit! In those days, some of our applications then were over 100 pages. So beware of what you wish for! 😊
Content and Organization
The content of Methods is very different for a clinical vs a basic science study. To help investigators develop basic science studies, examples posted by the National Institute of Allergy and Infectious Diseases (NIAID) should be very helpful (https://www.niaid.nih.gov/grants-contracts/sample-applications). These examples will show you alternatives for organizing the Methods.

For clinical studies, such as App. 3, methods usually include a description of the sample and eligibility criteria, a recruitment plan, a timeline for the study protocol, a description of intervention methods with a table of outcome measures, and a summary of data analysis and interpretation.
Proposals for all types of studies are expected to include potential pitfalls, contingencies, and alternative approaches. If space is limiting (when is it not?), a smart strategy is to refer to specific letters of support from consultants for details relevant to their work (e.g., how a new method was validated). Usually, the PI drafts these letters as a convenience for the consultants, so you can shape the content to amplify your narrative. If important methods are discussed in a Letter of Support, be sure to cross-reference (both directions) between the letter and the appropriate part of narrative. By the way, when you are drafting Letters of Support for your boss, mentors, etc., make them all different. For example, each could focus on a particular strength of your previous work, or an exciting feature of the proposal. A set of letters that all read like carbon copies will have a negative impact on reviewers.

Helping reviewers to find information in Methods requires forethought. I have read many drafts of Methods sections that were very challenging to follow. You do not want reviewers to feel like they are navigating a maze. Clear organization of the information is the first priority, and using good formatting to emphasize this organization simplifies navigation (see Specific Aims, above).

Always organize your methods around your aims. Each aim statement should be repeated here from the Specific Aims section, using exactly the same introductory wording (the whole aim statement will not fit). In Methods, the Aim statement should be set off from the preceding text and bold faced. Within each Aim, one can create consistently formatted subheadings to mark levels of information for easier navigation (as in App. 3).


Analysis of Results
Strategy
In this section, it is important to describe your statistical approach and methods in intelligible English. Although many NIH review groups include a statistician, you want your analyses to be understood by all reviewers, especially your primary reviewer (rarely a PhD statistician). Avoid overuse of abbreviations, and of course define those you must use. (Repeat the definition if the abbreviation first occurred many pages back.) If complex statistical vocabulary is required to describe your analyses, I recommend that you introduce the paragraph with a simpler description before launching into the technical details, and restate the intended results of the analysis in less erudite terms at the end of the paragraph. It is fine to have a statistician write this section, but you (or a co-author) may need to rewrite or explain parts that are highly technical.

The analysis section should be organized around your research hypotheses (or questions): When all was said and done, did the statistical results confirm what you were hoping to demonstrate? The answer to this question can be complicated. You need to clearly but succinctly explain how you will interpret your results, using necessary qualifiers. The NIH asks you to offer alternative analytic approaches that will be used if your first-choice methods do not unambiguously support your predicted outcomes. (Sample size often plays a role here.)

Content and Organization

This part of the proposal varies in length depending on the study. For studies with complex statistical analyses, these might represent a sizable part of the methods description. For a typical clinical proposal, an adequate analysis section may be 1-2 pages, and should include a power analysis. For basic science studies, the analysis may be based on a sequence of experimental results rather than statistics. Look at examples of funded grants in your area of research for useful models.

To organize the Analysis of Results, first describe your general approach to data analysis and then present specific statistical methods. Some proposals follow the order of the Aims; others group similar types of analysis together. Next you are expected to describe your predicted outcomes and how they relate to your key questions and/or hypotheses. This component may be fairly simple or detailed and complex. In a final segment, provide alternative approaches to analysis and interpretation.

Brief Finale
The conclusion of a proposal is not prescribed in the grant instructions, but I recommend including a final paragraph to remind the reviewer of the project’s importance and strengths, in the context of the challenges you have identified. Note in App. 3, the proposal ends with an Expected Outcomes paragraph that briefly describes the final product (a tested intervention package) and two papers ready for publication. End with a concluding statement about IMPACT, the essential NIH review criterion. In a sentence or two, use your best persuasive language to say why the study is important (in relation to health) and why it is likely to succeed. 


d. [bookmark: _TOC_250001]Some Final Suggestions

You need a timeline for writing the proposal, so you can get essential feedback from colleagues and mentors. As shown in the figure below, I recommend that new grant writers set aside at least 6 months, half of which is spent reading the literature, planning
[image: Grant planning timeline:]and refining the Specific Aims, and getting copious feedback. Use the Aims section as your primary planning tool.
Final review

This is a good time for you to go back and look at the NIH Review Factors that I shared at the beginning of this module (1b). That section will carry more meaning now that we have worked through the content and organization of the entire proposal. A useful activity to evaluate your grant narrative is in App. 2: Assessing Your Proposal For Coverage of the NIH Review Factors.

Here are some last suggestions, large and small, to consider as you finalize the proposal:

Review Your Presentation
· Adhere to the conventional organizational plan (as described above). Reviewers are annoyed if you put important information in unexpected places! In fact, they may well miss it altogether.
· Craft a title and Abstract (Project Summary) that are succinct and informative. These parts will be read by reviewers, but may also read by non-scientists.
· Write with clarity and focus; ask your colleagues, plus an educated non-expert, to give you feedback on the clarity and persuasiveness of the proposal. They may see holes and problems that have become invisible to you.
· Design tables and figures that are self-explanatory (with a succinct legend). Not everyone who reads these will read to full text.
· Choose format and typography for legibility and quick reference. The NIH prescribes margins, font types and font sizes, but you can help reviewers using these techniques:
· Use informative, consistent formatting to aid navigation around the document.
· Use bold italics to emphasize your key points: no more than 3 per page is a reasonable target.
· Provide a judicious amount of white space on most pages. Reviewers can be put off by a solid, single-spaced page without a chance for a breather:
· Add an extra line between paragraphs (can be only 3-4 points in size), especially in Aims and Significance (e.g., App. 3, Aims). In Approach, if room for paragraph divisions is lacking, add a space between sections.
· Do not make paragraphs long and arduous. About 10-15 lines is long enough. One topic per paragraph aids intelligibility (see Module 3: Writing Paragraphs, Tip 1).
· Use graphics (as well as good formatting) to facilitate understanding the of proposal and make your pages more interesting. A page of dense text annoys the reader (compare App 3, p.1 vs p.10). Some PIs make a practice of including at least one table or figure per page to promote readability.
· Make the Specific Aims page as easy on the eye as possible, to welcome the reviewer. I have explained why this section is critical. For some voting members of the Review Group, the Aims will be all they will read, probably during the review meeting!

Risk Management
· For a revised proposal, respond to previous reviewers' critiques with grace and tact, but be politely assertive when you know you are right, and they missed the point. Do not, however, imply that they made mistakes! It is much better to apologize for unclear writing about the point they missed (see App. 3, p.1).
· In writing a proposal, anticipate likely objections—philosophical, methodological, practical or fiscal--and deal with them proactively.
· Include all appropriate references, taking into consideration who your reviewers may be. In a resubmission, when you know the review group assignment, check the roster for likely reviewers, and then add a couple of their references to avoid offending them.
· With a resubmission, carefully review the roster of the review group for expertise. In a cover letter, you may want to politely request addition of an ad hoc reviewer with a specific type of expertise that you thought was missing in the first review. The Scientific Review Officer is much more likely to add an ad hoc reviewer to the currently assigned group, than move the proposal to a new SRG (discussed above in c. Pre-planning for an NIH grant proposal, 2. Strategic Planning).

Administrative issues
· Justify the budget carefully, including the role of all personnel. Be sure to match your budget to the timeline of project. Both overbudgeting and underbudgeting are considered signs of inexperience, or inadequate mentoring.
· Identify and document your access to essential facilities and expertise—also, your access to patients, if you need permission or Institutional Review Board approval.
· Make judicious use of supporting letters, and refer to them in the text. You can write a first draft of these letters yourself, and include information to supplement the proposal (e.g., details of a novel method).
· Proactively address sensitive ethical issues (particularly potential human subject concerns).
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3. Writing an NIH K-Proposal 
(Career Development Grant)
There are over a dozen kinds of K-award grants, from K01 to the K99-R00 (the “Kangaroo” grant). All K’s are career development awards, some for MDs, others for PhDs. K’s are also aligned with different periods in the applicant’s career. The K01 is a Mentored Research Scientist Career Development Award, most often used by early career PhD scientists. The K08, the Mentored Clinical Scientist Research Career Development Award, is the equivalent award for early career MD scientists. Check your eligibility on the K- Kiosk (https://researchtraining.nih.gov/programs/career-development). For each K type, you will also need to look up current availability: program priorities and budgets determine which K’s are available from which NIH institutes at a given time. Read the details about these career development grants at the link above, and be sure to click on “View Current Funding Opportunities.”

a. K-Proposal Components

A compact summary of the guidelines for writing K-grants is included in App. 1B. In the table below, you will find the primary sections of K-award proposals that are written by the PI (Candidate’s Statement, Aims, Research Strategy). K’s also include a critical Plans and Statements of Mentor and Co-mentor(s) (6-page limit), plus numerous required Attachments, some of which also have page limits (e.g., Letters of Support). The Candidate’s Statement is specific to K proposals, but the Specific Aims and Research Strategy are very similar to those in an R01 proposal, except the Research Strategy is shorter. 



	K-AWARD SECTIONS
	PAGES

	CANDIDATE STATEMENT*
Candidate’s Background
Career Goals and Development Plan
	3-4 total
~1
~3

	 SPECIFIC AIMS
	1 exactly

	RESEARCH STRATEGY*
Significance 
Innovation
Approach (Study Design, Preliminary Studies, Methods)
	8-9 total
~1
~.5
6-7

	TOTAL
	13 exactly

	*These two sections together cannot exceed 12 pages. The Specific Aims are one additional page.


















It is important that the Candidate’s Statement and Research Strategy tell a consistent story and reinforce each other. Apps. 3 and 5 both offer models of K23 career development applications. App. 3, which includes a whole application narrative, provides good examples of many of my points in this section. The Candidate’s Statement includes the Candidate’s Background and the Career Goals and Development Plan. The Candidate’s Background, usually a page in length, is a personal biographical statement, written from the academic perspective. You offer an articulated series of “growth steps,” which taken together, describe your pathway to discovering your research career focus. The Career Goals and Development Plan describes how your work with K-support will allow you to develop the new knowledge and skills required to complete your research project and take crucial steps toward your long-term career goals. Taken together, these two sections set the stage for the Specific Aims and Research Strategy. The career development plan and the research plan must be interdigitated (discussed below) to build a successful case for funding. 

For a model of an entire K01 proposal, the NIAID provides an excellent example at https://www.niaid.nih.gov/sites/default/files/K01-Lilliam-Ambroggio-Application.pdf. This proposal, about pediatric pneumonia, demonstrates the complexity of an NIH application. It totals 129 pages, including the many required attachments. The proposal itself is on pages 95-108. I recommend looking through all these components for models of biographical sketches, budgets and justifications, mentor statements, letters of support, etc. By the way, this example shows why you need to begin work on supporting documentation early in the grant writing process, and leave plenty of time (months) for completion of all steps. 

b. Candidate’s Background (~1 page)
This section sets a stage for the Career Development Plan. The Background is a carefully tailored, academic biography that answers the questions:

· Where have you have been?
· What have you learned?
· What have you accomplished?
· How did you discover your passion for research?
This section should culminate with a convincing, brief statement of your current career goal. Along the way, the Background needs to show how the experiences you describe have prepared you for this proposed research.

The Candidate’s Background is usually only a page long, so keep it focused. Emphasize experiences that fit your plans for the future. (App. 3 does this very well). For example, physician scientists may not need to say much about medical school except where you went, unless it gave you valuable research experiences, or led to your choice of a critical patient population for the focus of your research. What you did in a research fellowship will provide more power. Typically, PhDs discuss relevant research experiences during and after graduate school. Elsewhere in the application package, your Biographical Sketch will be carefully appraised by reviewers. You can refer to it for additional details, if space in the Background is limiting (e.g., co- publications with your K mentors or collaborators).

My mentees often ask about use of first person (I, me, my) in the Candidate’s Background, given the tradition in scientific writing to write objectively, not subjectively. If you never use the first person in your biography, it will sound dry and stilted; sometimes, too much of the first person can sound a bit self-absorbed. My recommendation is to use first person, but sparingly. For example, if you describe going to a specific medical school, certainly use “I,” but if you have a published paper, consider letting the paper be the subject of that sentence. Your concluding statement about your decision to choose a specific career focus should always be in first person.

I should mention that the PI of App. 3 uses the first person throughout the Candidate section. I do not find this objectionable, but this PI has been my valued mentee for several years, so I may be biased! Use your own judgment about how many “I”s are right for you.

c. Career Goals and Development Plan (~ 3 pages)
Overall strategy. Some K-writers consider that the research plan is by far the most important part of a K-grant proposal, but the career development (CD) plan is also critical. I have seen K’s fail when reviewers liked the research plan, but had significant complaints about the CD plan. This section must persuade the reviewers that you and your mentors have constructed the optimal set of CD goals and specific training plans that will 1) support your proposed project, and 2) set your planned career on a trajectory toward productivity. This educational plan should be coordinated explicitly with your research project. First, the CD plan should help you to complete your proposed research successfully (e.g., by learning specific approaches and methods to apply in your project), and second, your project should help you to meet your CD goals (e.g., by practicing careful data analysis and persuasive scientific writing). If the CD activities are really subsidiary, then you should be writing an R-grant.

Career development goals and activities. Your first task is to develop a set of ~5 CD goals that aim at specific research training targets. Call them goals, not aims, so reviewers will not get your CD goals confused with your research aims. Begin each goal with an active, high-level verb, e.g., “Expand my knowledge and skills in…,” “Enhance my skills in integrating and applying knowledge of ….,” “Develop an in-depth understanding of….” Your goals should take you from where you are now to where you will be at the end of the CD project. For most K-applicants, this expected endpoint is submission of a successful R-grant that is grounded in the data, concepts, and advanced skills that you have developed in the K-funding period.

Reviewers expect the timing of your training activities to progress from more structured to more experiential learning. In my experience, reviewers expect some coursework in a K-award, even if you have an MPH or PhD degree. Therefore, CD activities typically include a scaled set of learning activities:
Coursework

Participation in institutional seminars (attend and present)
Apprentice-style learning or semi-structured training on targeted topics with more than one mentor (e.g., 1-2-week advanced training in a mentor’s laboratory)
Mentored project research and presentations of your results locally and at national meetings.
It is important to include a timeline that shows the relationship between CD and research activities. A very compact yet informative timeline for a K23 proposal can be found in App. 3. Your timeline should plot all activities against all years (as space allows). It helps to be specific (e.g., course names in small font will save space in the narrative). As shown above, the timeline usually begins with coursework, and shows how this will prepare you for later, more specific independent study/mentored learning. The year-by-year sequence shows how all of these specific CD activities will precede and prepare for specific research project tasks.
Mentoring team. After describing your CD goals, you describe your primary mentor(s) with one fairly brief paragraph (each), and secondary mentors with 1-2 sentences each. This section need not be all-encompassing, because later in the proposal is a 6-page mentoring plan written by your primary mentor(s), as well as mentor Biosketches. Here, your description of your mentoring team can focus on their specialized skills and experience that relate to your CD plan and project, and your past activities together. It is important to state what you will be discussing with them, and meeting frequencies. Regular meetings help to convince the reviewers that the mentor is really available to provide the support you need. Brief information on mentoring activities should also be included in the Timeline table. Be sure that your discussion here is consistent with the Mentor’s Statement later in the proposal.
d. Specific Aims for a K-grant

NOTE: I have already referred to the K-grant models in Appendices 3 and 5 many times in this module, so I will not duplicate all those comments here.
Because the Aims and Research Strategy sections of R and K grants are similar, I have included for each section of a proposal a brief table that summarizes the strategies and content of R01 grants that were previously discussed in Section 2, and summarized in App 1B. Then I go on to discuss the unique features of K grants.

	RO1

	1. Lay out plan for the whole proposal: refer to the essential elements of each section that follows
2. Discuss importance of the work, its rationale, and why you are the one to do it
3. Outline the proposed work (overview and detailed list of aims)
4. Final paragraph: Place the proposed project in context of your future research plans



The Aims for a K proposal, like an R-grant, are limited to one page. In a K, the Aims are less ambitious, consistent with the experience of an early career investigator. Since a K-grant lays the foundation for a future R-grant (R01, R03, or R21), the aims are designed to build necessary methods and preliminary data for that later application. The last aim is usually a pilot test or feasibility study for the planned R-grant. 

The final paragraph of Aims should describe your plan for building your future R01 application, and discuss how your project will help you achieve your career development goals. Hence, this paragraph refers back to ideas in your Career Goals and Development Plan.

e. Research Strategy for a K-grant
Significance (~1 page)

	R01

	1. Review literature selectively and critically.
2. Show how your proposed work will fill gaps in knowledge in your clinical or scientific field.
3. Emphasize impact (feasibility and importance), see Section 1b.


If you have preliminary data to present in the Approach section, be sure that your literature review in Significance builds a case for its importance. E.g., an identified gap in knowledge discussed in Significance helps to underscore the importance of your early experiments on that topic. If you do not have much preliminary data yet, a compelling background from the literature in this section is critical. Also, keep one eye on your future research plans: it is smart to present a conceptual model that addresses both your current project and your long-term research plan (see App. 3, Innovation).


Innovation (~ ½ page)

	R01

	1. How will the project challenge or change current research or clinical practice?
2. Does the study use new concepts, approaches, or methods?
3. How will it improve on current methods or theoretical concepts or apply them in a new way?


The most common way to build a case for innovation in a proposal is to articulate the gaps in the field that you will be addressing, now and in the future. In a K-grant, you might also argue that your career goals are unique, e.g., creating a new diagnostic technique or management method that has not previously been used with your targeted patient population. Using strategically designed new methods to address unsolved problems makes an excellent argument for innovation.
Approach (~6-7 pages)
Coordinate this section with your CD Plan; some coursework may be directly focused on proposed methods. When you have done preparatory work, put yourself in the spotlight! Be appreciative of your mentors, but do not give them all the credit for your past work. (I have seen examples of this error in a number of early career K-proposals.)
Research Design

	R01

	1. Outline design of the study (diagram is helpful).

	2. Explain rationale for selecting this design, including compromises you made.

	3. Clarify how design addresses your primary questions/hypotheses.

	4. Discuss implications of design limitations, and offer alternative approaches.



This section is much the same in a K-proposal as an R01. Item #4 above may be particularly useful in an early career investigator project, which is often more exploratory than an R01. Describe how your CD activities will enhance your research, and how the timing of the project has been planned to fit your application and development of new skills. You might emphasize the high value of particular mentors who will use their unique expertise to help you achieve key aspects of your study.

Preliminary Studies

	R01

	1. Provide provocative data to support your choice of aims.
2. Demonstrate by your analysis of preliminary data your ability to do proposed new work (critical thinking skills, technical expertise).
3. Demonstrate feasibility of study.



This section can be presented separately, or integrated with Methods. Although the amount of preliminary data you describe is not as critical as in an R01, it will definitely put you ahead of the competition! Note: Reviewers evaluate the PI’s interpretation of preliminary results for rigorous critical thinking. Take time to interpret the results carefully. This is not a place to minimize space!
Methods

	R01

	1. Document most methods previously published by others with citations only (consider a table).
2. Devote most space to methods that are crucial to the study and unpublished (of course your 
own methods development deserves full attention).
3. Offer alternative approaches to challenging experiments.


In addition to these R01 tips, indicate in your K-proposal where your CD activities will strengthen your command of specific methods. I remind you that the timing of your CD methods training should precede implementation of those methods in the project.

Use your Letters of Support to emphasize the methods capability of your collaborators and mentors. In a K-award proposal, strong mentoring is a critical component. You might use 1-2 of the letters of support to describe a particular method in more detail than you can fit into the proposal narrative.

Analysis of Data

	R01

	1. Organize analysis systematically in parallel with research design
2. Provide alternative approaches to analysis and interpretation



Many early investigators, particularly MDs, have not had extensive training in statistics. If this is the case with you, select special courses/studies that will help you develop your analytic skills, and describe application of these new skills in the context of your proposed study. Inclusion of a statistical mentor is valuable (and essential for complex analyses). This person’s letter of support can clarify their role in data analysis.

Brief Finale

	R01

	1. Reiterate project importance and strengths, and how you will address any significant limitations
2. End with IMPACT: why the study is important and why it is likely to succeed


This section is not required. It must be brief. Make it optimistic, but realistic: you might turn a positive light on the project limitations—recognizing them shows the depth of your understanding of problems in the field. Remind the reviewer about how the project will contribute to your growth as a researcher. Describe how you will be contributing to future research in your field, and how much this work is needed!
[bookmark: _TOC_250000]
4. Revising Research Grants

Dealing with “Rejection”

All grant writers face times of disappointment. Virtually all funded investigators have resubmitted grant proposals! The reality is that most proposals are submitted more than once. (Current NIH rules, however, allow only one resubmission of a grant.)

It helps to realize that non-funding of a grant submission is not necessarily a rejection based on merit. Sometimes there is just not enough money to fund all deserving applications—this lack of funds frustrates reviewers, too! Other times, a proposal is not funded because it was not being read by the review group that would find it most interesting. But if your proposal really was lacking the important ingredients for funding, then you can learn a lot by reading in depth the reviewer critiques (Summary Statement), with your mentors’ input. Digesting these critiques makes it easier to write a more successful proposal the second time, and others in the future.

Your first task is to cope with your negative emotions. Initially, virtually everyone is frustrated, angry, self-critical, depressed, or a combination of these responses. I suggest that you read the critique and then set the proposal and reviews aside, but for no more than a week. Write on your calendar that you will drag it out and move forward in 7 days. Some investigators let rejected grants molder in a drawer for weeks or months. This sets them back on their career trajectory, and sometimes the proposed study has lost novelty by the time it is resuscitated for revision.
For many investigators, talking to others is a good remedy for the post-rejection blues. It is especially helpful to read the critiques in detail with a trusted colleague who is an experienced grant writer. They can be indispensable in helping you capture the full meaning of the criticisms. Some points can be subtle, or not very clearly phrased. A mentor can also help to identify criticisms that you cannot realistically address, and assist you in finding a new approach, or diplomatically stating why a recommendation was not feasible to follow.

Along the way, try to appreciate the effort that went into the detailed critique that you received. Most grant reviewers aim to help you succeed in the next version of your project. They put in hard labor with little compensation, and do not get enough credit for their work.
ABOVE ALL, DO NOT LET THE EMOTIONS OF REJECTION STOP YOUR PROGRESS TOWARD FUNDING!



Moving Forward

First Questions to Ask Yourself

Do you want to submit a brand-new proposal, or resubmit the previous one? (You may resubmit only once.) The critique you have received can be very informative. Ask yourself:
· Was the review mainly positive or negative?
· Was review sound and fair?
· Can you respond to the critique effectively?
· Do you have important new data or publications for a resubmission?
· Have important new publications by others changed the research landscape?
· Are relevant new NIH Funding Opportunity Announcements available? These sometimes have money set aside for them, which enhances your chances of funding. You will probably have to substantially rework or reconceive your proposal, however, to meet the FOA criteria.
Taken together, your responses to these questions should give you a good idea of whether to revise your proposal, recast it significantly, or begin anew. As you try to “read the winds,” input from mentors and experienced collaborators will be very valuable.
Indicators for Submitting a NEW (Different) Proposal

The following indicators are not definitive, but together they suggest the value of planning a new submission, rather than a revision:
· Proposal not scored, or priority score was over 200 (+/-)
· All reviewers provided mostly negative reviews (you may have received 3-5 different critiques)
· Criticisms are valid and not easy to address
· Reviewers seemed to be uninterested in the central problem/question of study, and you do not think you can redirect proposal to a more interested review group
Other reasons to go for a new proposal:
· A new FOA offers you a better opportunity (very good reason to shift gears)
· You want to change funding mechanisms (e.g., resubmit previous R01 as R21, which is less competitive). This will be considered a new proposal.
Advice from the National Institute of Allergy and Infectious Diseases (NIAID): Criteria for diagnosis of problems in an application

These criteria partially overlap with some of mine discussed above, but they provide a useful scientific perspective on the same questions.

Potentially fixable problems:
· Poor writing, formatting, or presentation
· Insufficient information, experimental details, or preliminary data
· Significance not convincingly stated
· Research not shown to be feasible with the proposed staff
· Insufficient discussion of obstacles and alternative approaches
Probably unfixable problems:
· Low-impact research topic
· Philosophical issues, e.g., the reviewers did not think the work was important
· Hypothesis is not sound or not supported by the data
· Methods proposed were not suitable for testing the hypothesis
· Work has already been done

The NIAID website has many samples of grant proposals available to study, along with their Summary Statements (reviews). These are on topics specific to allergy and infectious diseases, but they offer worthwhile learning about grant writing in general. Go to: https://www.niaid.nih.gov/grants-contracts/sample-applications

The Path Toward Resubmission
Reassess the Critique

Common criticisms for a grant proposal, worded in NIH vocabulary, are that the proposed study is:

1) Overly ambitious and unfocused. “Overly ambitious” often means that there are too many aims (>3), that the investigator seems unprepared to conduct the study competently or efficiently, and/or that there are insufficient preliminary data to show that the investigator is ready to conduct the study without delays. “Unfocused” means that the reviewers think the aims are diffuse: there is no central question or hypotheses that convincingly unites them.

2) Not hypothesis-testing research. Although research that is hypothesis-generating is not forbidden by the NIH, reviewers vastly prefer hypothesis-testing research. They expect a central hypothesis, introduced in Specific Aims and elaborated in Significance, which is evidence-based and testable. They also want testable sub-hypotheses within the aims. A more general final aim that lacks a specific hypothesis to be tested may be allowed, if it has promise of generating a strong, testable hypothesis in the next proposal. Hypothesis-generating projects are sometimes considered, especially if the area of study is exciting: i.e., novel with significant potential public health importance.

3) Not sufficiently mechanistic. The NIH prefers mechanistic studies, i.e., those that aim to study mechanisms or processes related to, for example, a biological or behavioral process, the pathophysiology of a disease, or the mechanism of action of an intervention. They prefer studies that have a specific mechanistic target, as compared to a clinical study that is looking for a difference between two patient groups, but will not demonstrate a mechanism of action that causes the disease or explains the mechanism by which a treatment works.

4) A “fishing expedition”: Reviewers use this frankly pejorative term to describe a study that is dragging the bottom of the pond: looking around for something of interest without sufficient focus or a specific hypothesis to test. Proposing a broad, general hypothesis nearly always fails to impress reviewers. They want studies that are focused, evidence-based, preferably mechanistic, and seek to confirm or deny a specific hypothesis.
These same criticisms may apply to proposed projects in R- or K-grants. In addition, reviewers of a K-proposal may state that the Career Development Plan is not sufficiently specific, not linked to the research plan, or does not advance the investigator’s past training and experience. The latter critique is likely to arise if the PI’s training and experience are not described in enough detail to justify the CD goals.

Did the reviewers understand your proposal? If the answer to this question is “No,” you need to rewrite to improve its clarity. (You will likely be assigned the same reviewers the second time around.) If you made one or more key points in obscure language or put it in an unexpected place in the proposal, the reviewer may have missed the point. In a revision, try to fix these problems. Make the key point more than once to be sure it comes through clearly, but do not use the same language. Rewording your point will improve the chance that the reviewer will understand it, and also avoid annoying repetitiveness.

Can you respond to the critique in a positive way? First, read the review deeply and sensitively: Was it negative, lukewarm or encouraging? Read between the lines to capture the reviewer’s attitude. Did they have doubts about the PI, or were they concerned about the team? Was there a difference of opinion among the reviewers? Such a disagreement is usually easy to detect, although not always easy to respond to. The “bottom line” statement from the leader of the review group in the opening summary usually explains what they really want from you.

Make a list of every concern and suggestion. Then decide how to address all the criticisms with clarifications, new approaches or methods if indicated, and/or possibly with new data. If you decide not to accept a suggestion for change, defend your view carefully and politely. There may be an obvious (to you) but not well articulated reason for your choice of a particular method.

Writing Your Response to the Critique. If you resubmit a proposal, you are given only 1 page to write a response to the critique, called Introduction to the Application. This is a political as well as a scientific document. As you respond to negative critiques, it is important to REFRAIN FROM EXPRESSING ANGER!! You may think you are being polite, but others may read it differently. Always get a colleague to edit your response!

Begin with a brief overview of the critique and response, emphasizing the positive features. Express appreciation for the critique, and mention positive reviewer comments to elaborate on strengths of study. Prioritize reviewer concerns and suggestions that demand comment, and address as many as space allows. If accepting a reviewer’s suggestion, express gratitude. If rejecting a suggestion, respond politely but defend your decision carefully. Generally, if there was no room to discuss useful reviewer suggestions in the Introduction, make appropriate changes in the narrative. Conclude your Introduction on a strong note. App. 3 offers an excellent example of an Introduction to the Application. 

Plan for the next submission
Update your proposed study. A number of months separate your submission, your receipt of the reviews, and your resubmission. Ponder all the changes in your project that may help you describe it more successfully:
· Do you have new data that address concerns of reviewers, or support refocusing the proposal or redesigning the study? Perhaps you need to plan a new study to address a significant problem.
· Do you have relevant new publications? These can be a big plus with reviewers.
· Do new reports in the literature support the study, or suggest the need to realign it?
· Do you need to restructure your team?
In this context, review App. 4, which is a successful resubmission. In this Rationale for the Research Design, the PI coolly and completely describes a series of project design changes that were made in response to reviewer critiques. In some cases, she has added new arguments for why the changes were advantageous.

Consider Timing of Resubmission. A rapid resubmission is smart if the reviewer critique is fairly positive, so you can retain the same reviewers. They usually rotate off a review group every 3 years, but not at the same time. Another reason to avoid delay is if you have substantial progress to report (preliminary data, publications), or if you can easily respond to the critique. If you work in a highly competitive area, a rapid turnaround may prevent another investigator from submitting a proposal that resembles yours. 

Waiting before resubmitting is advisable if you believe you will have relevant new publications in press within the next 6 months, or you need more data and are confident you will be able to collect them in the coming year.

Request a Change in Review Venue. Sometimes when you resubmit, you may try to negotiate for a new Institute or new Review Group assignment. Changing the assigned Institute can work if the proposed new Institute has a healthy budget and an active line of research in your study area. You can request dual assignment to two Institutes, if your study bridges the missions of both. Since Institutes have very different budget lines, a dual assignment may be quite advantageous. Changing an Institute assignment does not necessarily require changing the Scientific Review Group.
Changing your review group is more difficult. It may be possible if you can make a strong, but polite, case that the proposal was not optimally assigned the first time. I once worked with a proposal that was originally assigned to a review group based on the proposed methodology, instead of on the clinical topic being investigated. That proposal was rejected by the methodological group, who thought the methods were uninteresting, but later was favorably reviewed by a requested clinical review group, who were excited by the implications of the study for patients.

Negotiating with the review group’s SRO for a new primary reviewer is politically tricky and usually unsuccessful. It is better to request addition of an ad hoc reviewer in a subject area important to your study, but not well covered by the review group’s commentary. Challenging a review officially may take months and then will likely fail. It is better to just build a new proposal with a new title, perhaps with one aim in common with the previous proposal, and request a different review group in a cover letter.

Resubmission after a second rejection. Remember that the NIH now allows only one resubmission for an application. What if your second submission fails, but you still want to pursue the proposed study? In this situation, stand back, rethink the aims, rethink the methods, and perhaps choose a new focus for the study. You definitely need a new title that sounds different, and significantly revised aims. If in the reviewers’ critiques, one part of the study received positive comments, that one might be retained with some rewording in the new proposal. I am certain the NIH closely scrutinizes multiple applications from a PI to detect a possible third submission. Make it clearly different!
Consider a different funding mechanism. Perhaps your proposal was too ambitious for your current stage of development (or the development of your study). It might be wise to scale back the proposed study if only one aim was received with enthusiasm, or the aims were not sufficiently interrelated (reviewers call this “diffuse”). You may want to change an R01 proposal to a briefer, less costly study, such as an R03 or an R21, which do not require as much preliminary data or as many prior publications as an R01. Look closely at the NIH website to consider your options. (See NIH Grant Types, above, Section 1a.)

In particular, look for new Funding Opportunity Announcements (FOAs) that might match your interests. They are often more easily funded, because money may be set aside for a certain number of applications in the topic area. Other options to consider are a private foundation grant proposal or possibly a National Science Foundation application (See C. 2. Strategic Planning, Funding Outside the NIH.)

                      REMIND YOURSELF!

· Do not let the emotions of rejection slow your progress toward funding!
· Non-funding is common: All funded investigators have resubmitted many times!
· Learn from the critique: Often the reviewer’s points are important, but some can be subtle, or unclearly stated. Discuss it in detail with experienced PIs to capture the full meaning!

                     JUST KEEP ON MOVING!!




4. Make Every Word Count:  https://lh3.googleusercontent.com/0XAjAWkkJphmekT4 8JlnRgeyjP3XtovBas4BA5SCWUmu9qdvKJGiimyDsHv MLhmT08dd9xaV0-5YOPyO32Vq3l0xSKSqd03V-LOfC-

How to squeeze your NIH proposal
  into limited space
This is the summary of a talk I have given many times in many places, since 2010, when the NIH cut R01 page counts from 25 to 13. I hope you find this section useful. There are numerous strategies to write without wasting space. With research grants, maximizing the message while minimizing the word count is a constant challenge! I suggest here 4 general strategies that have worked for me.

It is easy for scientists to focus on the details, but that is not usually where your reviewer needs to begin. You can fill them in on the details later (as space allows), but first they need an overview of what you are trying to achieve. Before you begin to compose a proposal, I suggest that you craft a 30,000 ft summary and a 5,000 ft summary for reference as you write. 

Below, you will find two examples of a project description, written from the big picture view, and a smaller scale view. This K-grant was written when proposal lengths were longer, so you will probably need to craft shorter summaries, but I think the examples of bigger and smaller picture perspectives will be useful (30,000 ft vs 5000 ft: compare boldfaced phrases).
30,000 ft view of career plan from a K-award:
Investigations of the cluster of factors that comprise the metabolic syndrome are likely to uncover evolving “New Morbidities” that will provide continuing challenges for clinicians and researchers in the coming decade. I aim to become a leader in a unique field of interdisciplinary research that crosses multiple organ systems and specialty fields, as well as age boundaries. In this rich territory of intersecting research domains, I propose to develop a model of multi-system and multi-specialty research that may be translatable to investigations of other chronic conditions or diseases that span the life cycle.

5,000 ft view of career plan:
My long-term goal is to develop an independent career combining clinical research with clinical medicine. I am interested in obesity and cardiovascular health, and the mechanisms by which obesity, smoking and other factors in youth affect the progression of adult atherosclerotic/ischemic heart disease. My clinical expertise focuses on evaluation and treatment of obesity in children and adolescents in the primary care setting. I also have a strong interest in the primary care management of the chronic medical complications of obesity under a chronic care model, e.g., meeting the pharmacotherapy needs patients with specific cardiovascular risk factors such as type 2 diabetes and hypertension. Hence my clinical practice continuously informs my research endeavors in childhood obesity.
Examples from a funded K-23 award application (2006), used with permission from Stephen Cook, M.D., PI, University of Rochester Medical Center


Strategy 1: Fly high!
When you write elements of your proposal from a higher and lower-level perspective, as in the example above, you build flexibility as a writer, so you can say things broadly or in detail, in brief or at length, depending on the need of the hour. If I create the context (big picture) at the beginning of a paragraph, I can add 1-2 interesting examples as details to clarify. The NIH asks grant writers to exercise brevity by focusing on design > methods, and approach > specific techniques. Design and approach are big picture topics, while methods and techniques are lower-level details.

I suggest two exercises to help you develop these skills. 
· First, practice describing your research as you would tell it to the boss when you have only a few minutes on the elevator. That will help you learn a combination of breadth and brevity. 
· Next, practice it as you would tell it to your mom or your uncle. Unless they are researchers, that exercise will help you learn simplicity.

In a grant proposal, if you say something in detail once, you can say it more briefly another time. For example, in App. 3, the final paragraph of the Specific Aims provides a brief, high-level, project-oriented summary of the preceding, detailed Plan for Career Development/Training Activities. 

Strategy 2: Fight for brevity

In the world of grantsmanship, good writing and brevity go hand in hand. Many techniques can make your writing briefer. In Module 2 of this course, you can read about and practice many of these techniques at the level of sentences. Here are a few of them:
· Build sentences around the best subject. These sentences are not only briefer, but more powerful and easier to understand.
· Choose verbs for compact and powerful expression. The right verb can say as much as six explanatory words, and it is much more dynamic.
· Avoid empty phrases (e.g., “due to the fact that” = because). Needless words in a sentence dilute the meaning and drain it of interest.
· Use active voice to simplify and activate sentences. Passive voice sentences are fine when needed, but they nearly always take more words and rob the sentence of a subject and verb that clearly describe the primary action.
· Avoid unnecessary abstractions, which often lead to long-winded sentences that lack energy.
· Use parallel constructions to embed lists within a sentence (see examples in Module 2, Tip 6). This technique can cut unneeded words, as well as make the list more intelligible. 

In Module 3, on writing paragraphs, I do not talk very much about brevity, but I do say a lot about clarity. Clarity and brevity go hand in hand in good writing, and both are crucial to making every word count. Without clarity, one often resorts to repetition to try to make a point again, hoping for a better outcome the second time around. Paragraphs that are searching for their core meaning can use up a lot of space wandering around a key point. Fighting for brevity requires both precise sentences and well-constructed paragraphs! 


Strategy 3: Repeat important ideas for emphasis, but do not say it the same way twice

Another suggestion for making your words count is this: when you want to repeat a key point, use new words to give the idea a new spin. In the box below, you can review several examples from the same K-23 award that describe the PI’s career goals. They
 are clearly parallel to each other, but each takes a different perspective on the work. (I have used boldfacing to highlight different points). Today’s shortened proposals would not have space for all of these parallel passages, but the point is valid: rather than repeating a point with the same words, enhance impact with new phrasing.Multiple Ways to Articulate One’s Career Goal in a K-Award
Candidate Background: This Career Development Award will allow me to develop the clinical research skills needed to become an independent investigator in the area of pediatric obesity, with special emphasis on the risk factors for diabetes and cardiovascular disease that are included in the construct called the “metabolic syndrome.” … I propose to study this problem from both the public health and clinical perspective, using interdisciplinary and translational approaches.
Specific Aims, First paragraph: My proposed study stems from my prior work establishing the national prevalence of the metabolic syndrome (MS) and the association between tobacco exposure and the MS among adolescents.
Specific Aims, Last paragraph: Ultimately, we propose to test the hypothesis that adolescence is a vulnerable period that establishes the course of future cardiovascular disease in adults. A better understanding of early development of CVD risk factors will allow us to optimize prevention and intervention strategies.
End of Significance: The study will help to identify factors in the early adolescent population that are unique to that age group, or confirm that factors already identified in adults are present at an earlier age, when preventive measures or direct interventions are more likely to protect individuals from a lifetime of disease.
Examples from a funded K-23 award application, 2006, used with permission from Stephen Cook, M.D., PI, University of Rochester Medical Center (URMC).

 



Strategy 4: Make your pictures worth 1000 words
[image: Example of informative diagram]In grant proposals, there are many opportunities to use figures and tables to shorten the narrative. Of course, you must avoid large figures with voluminous details that are not essential. An example of an informative diagram is shown here. This is a conceptual model from the Significance section of the same successfully funded K-23 grant proposal referred to above. The figure shows relations between factors described in the literature, tracked over the life cycle. It also highlights in blue and bold which of these factors will be included in the proposed study.

For other examples of very informative figures, see App. 3, Research Strategy:
Innovation and Preliminary Data. These figures are complex, but save a LOT of space in the narrative of this proposal! Other good figures can be found in App. 5, Preliminary Data.


Strategy 5: In grant proposals, exploit those required Supplements!

A favorite strategy of experienced grant writers is to put needed information into parts of the proposal not included in the stringent page counts. Required attachments (aka Supplements) can be used to extend the narrative. 

Letters of Support both reinforce your case for strong institutional support, and amplify on your career development activities and methods. Usually, the PI offers to, or more often is asked to create a first draft of those letters of support. Make the most of it! If a mentor or consultant is expert in a particular methodology, their letter can describe its development and provide details on how it will be implemented in the project. Discussion of your prior work together is very helpful. Go ahead and add some positive comments about your work: this is not a time to be modest! The “real” letter writer can always modify what you say if they wish. (Do be aware of the page limit for this section.)
References to details in attached Biographical Sketches allow you to highlight your own skills, and those of others, and to clarify roles of your collaborators and mentors. Your co-publications are particularly valuable. The Biosketches are a good place to amplify information that did not fit into the grant narrative.
Use Resources to build your image while reinforcing institutional commitment to your work. This section is not only a list of space and equipment!

Finally, you can sometimes put an accepted but still in press paper in Appendices to supplement Preliminary Studies. However, check carefully with the NIH instructions and Scientific Review Group requirements to be sure what is allowed. If papers are published, of course, just insert links in the narrative.

Can you squeeze it all
into the space
allowed?
GOOD LUCK!!
https://thumbs.dreamstime.com/b/great-dane-looking-chihuahua-sitting-isolated- white-30342751.jpg


An evaluation form specific to this module, in MS Word format, is included as Module 5, App. 6. Please complete it on your computer and email to: constance_baldwin@urmc.rochester.edu. Your input will help me to improve this writing course! C. Baldwin
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