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1. Introduction

In the current article, we discuss the effective writing strategies for
research grant proposal's background/introduction and specific aims/
objective sections. These key components are often found in the be-
ginning of the proposal and highlight the needs for the project and
funding.

2. Anatomy of the grant proposal

While certain funding agencies or sponsors give precise guidelines
on how to structure each part of the grant proposal, other sponsors
provide more general instructions [1]. Table 1 summarizes some of the
most common sections that may be required in a grant application. It is
important to note that similar sections may go by different names. For
instance, while the NIH requests a “Specific Aims” page, the EU grants
often refer to this as the “Aims and Objectives” page. Generally
speaking there is always a scientific part and accompanying documents
(such as budget, facilities and infrastructures, etc.) that should be
provided in support of the application [1].

In this special article series, we will focus on the scientific part [2].
When writing any proposal, the intent is to guide the reader (your re-
viewers) through a narrative that starts with the identification of a
problem and a gap of knowledge/need (Background) and the for-
mulation of a central hypothesis that would fill the gap or meet the
need (Central Hypothesis). Next, the proposal story continues with
details on how the hypothesis will be tested (Aims/Objectives) and
what will be done specifically (Experimental design/Methods and
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means). Then the grant should focus on feasibility by explaining the
strategies to be adopted in case of problems (Potential pitfalls and al-
ternative strategies) and the timeline for executing the experiments
(Gantt chart). Finally, you can create enthusiasm stating what you ex-
pect to find (Expected outcomes) and where your research will lead
(Future Direction). Many agencies require also to describe the rationale
behind the proposed research with the positive impact that the research
will bring once completed (Significance) and the novel parts of the
experimental approach that will bring progress (Innovation). Writing
the scientific approach by guiding the reviewer through a clear, inter-
esting, novel research project, means creating partnerships with those
in charge of evaluating your project [3].

3. Background

The background is the very first part of the proposal that the re-
viewer will read. Thus, it should be immediately engaging, generate
interest and emphasize the current problem or need. This section may
vary in title based upon the sponsor. Alternatives include: “Problem
analysis including evidence base”, “Introduction”, “Review of the lit-
erature”, “State of the art”, or “Needs Statement”. Regardless of title,
this section's intent is to summarize the current status in such a way that
reveals the need for the proposal. The section is much more than a lit-
erature review. Grantsmanship skills must be employed to deliver a
critical review that clearly justifies why it is necessary to perform the
proposed research and, when possible, it should identify key con-
tributions your team has already made to the field in order to create a
rational and evidence-based foundation for the proposed research. The
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Table 1
Main sections of a grant proposal with their related purpose and content.
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Section of the proposal Purpose and content

1. Background/Introduction

Defines the current status of the field
Pronounces the problem, gap of knowledge and/or the need
Uses published evidence to establish credibility and a foundation for the scientific rationale

2. Hypothesis Based upon peer-reviewed literature and/or preliminary data
Addresses the need or gap of knowledge
Concise and clear statement

3. Aims/Objectives Discreet goals that will test the hypothesis or fulfill the need
Provides the overall outline of the research strategy

4. Experimental Design and Methods/Approach

Details what experiments will be done in each aim and what methods will be used
Includes a rationale for the design
Identifies potential pitfalls and includes alternative strategies to address these possible challenges

Relays the overall vision of the program and where the project would lead in next phases

Present the positive impact that filling the gap of knowledge/meeting the need will bring
Communicates the novel elements of the proposal and the potential progress as positive impact

5. Potential pitfalls and alternative strategies

6. Expected outcomes and future directions Anticipate what results would be produced by the research project

7. Significance/Impact Describes the scientific rationale and rigor for the project
Logically related to the background section

8. Innovation

9. Timeline

10. Budget and budget justification

Gives a temporal overview on how the experiments will be organized in a specific timeframe
Often uses a Gantt chart format
Details the costs of executing all the project

Describes the justification of every expense (personnel, supplies, equipment, etc.)

A “stand alone” document that provides a shortened summary of the project

Typically available to the public, so should not include proprietary information

Describes the contribution of the project to Programme priorities, the added value to EU public health, the geographical

Designates the plan on how the research results will reach the scientific community and the society

Written by key persons (chairmen, mentors, collaborators) in support of the applications

11. Principal Investigator Profile and Team Used to highlight the achievements of the PI and his/her team
Portrays experience to carry out all the proposed experiments
12. Facilities and Infrastructures Illustrates the resources that are available and relevant to the proposals
Includes descriptions of the facilities and equipment to be used
May discuss personnel or patient populations
13. Abstract
May be written in lay terminology if required (lay abstract)
14. Target groups Identifies the population(s) aided by this proposal
Required for 3rd Health Programme
Similar to Project Narrative Statement in NIH proposal
15. Policy relevance
coverage, and the consideration of social, cultural and political context
® Required for 3rd Health Programme
® Similar to Project Narrative Statement in NIH proposal
16. Dissemination .
17. Title ® Emphasizes the payoff of the project
® Includes key terms
18. Letters of support [
19. Compliance documents ® Research protocol descriptions and ethical approvals,if required
20. Cover letter ® Gives overview of the project for the funding agency's staff
® Helps selecting reviewers
® Provides contact information

content of this section should be structured as a “funnel”, starting with
more general facts and then proceeding with more specific details [4].
For physician scientists who work on clinical and translational research,
the opening should give information on the burden of the studied dis-
ease using objective facts such as epidemiological data regarding
mortality or morbidity, incidence or recurrence rate, or financial im-
pact. This opening should include a “hook” to gain the reviewer's in-
terest. For instance: “ABC is a highly fatal and aggressive disease arising
from the X epithelium (cit.). It is the second most common malignant tumor
of the respiratory system with both incidence and mortality that are in-
creasing worldwide (cit.). Overall, the estimated five-year survival rate is
21.8 % (cit.).” In just three sentences, the writer has described the peril
of the disease and underscored its devastation to the community. Im-
portantly, the literature cited must be relevant. This means you should
look for current literature as well as highly cited literature. When
summarizing the evidence found, ensure that you do not just describe
what was found in the study. An additional sentence that describes how
this applies to the problem or solution your are proposing is imperative.

It is also important to define the perimeters of what is known and
unknown or currently debated. Identifying the gaps in knowledge or
current uncertainties about the problem or disease must be done by
reviewing the literature and existing data with a critical but con-
structive approach. Be clear in stating the gap and when appropriate,
highlight the statement with italics or bolding to ensure the message
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resonates with the reviewer. For instance: “Despite the two clinical trials
in ABC patients that have been completed (cit.), research has failed to
elucidate an effective treatment for disease X. Preclinical studies have shown
that drug Y significantly reduces the proliferation rate of X cells in ABC
animals; however, the mechanism is still poorly understood in humans.”

Finally, the conclusion of the background section should give a very
brief overview of the proposed project by linking it with existing data:
“Built on previous data, this proposal will determine the efficacy of drug Y in
reducing the occurrence of bleeding events in ABC patients. Thus, it would
lay the foundation for future randomized controlled trials. Regardless of
efficacy, the pilot study will generate significant data that will enable future
research on the mechanisms of action of...”. The concluding transition is
also important to set the project up for success. Whenever possible,
design the project so that regardless of outcome, new data will be
generated that can inform the field. This reassures the reviewers that
this project will indeed contribute.

The sponsor may ask for proposals that will address a need or gap in
knowledge that has already been identified by the sponsor itself. In
these cases, ensure that your project and literature review does not just
duplicate what has already been put forth in the call. Take time to read
about the sponsor's mission and vision statements to ensure that your
project is in congruence with the goals and mission of the sponsor. If the
sponsor has completed prior work that could be relevant, be sure to
include and properly cite that work in your background. Ignoring
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pivotal research that was previously supported by the sponsor could
signal to the reviewers that this project was not thoroughly researched.
Further, you want to ensure that your project is not a duplication of a
project they are already sponsoring.

4. Central hypothesis

The majority of calls for applications, especially for basic and
translational research, are for proposals that are “hypothesis-driven”,
i.e. the investigators should formulate the central hypothesis that will
be tested with the execution of the research project. In common words,
the hypothesis is a supposition made on the base of partial evidences
[5]. In clinical practice, the physician generates a “diagnostic hypoth-
esis” that arises from two main evidence sources: what the patient re-
fers to as the complaint and what the physician personally detects at the
physical examination. A similar logic applies to the formulation of a
research hypothesis that originates from both what is known (data from
the literature) and from what is the investigator's personal observation
(preliminary data/evidence) [6]. Hypothesis need to be evidence-based
and should also be clearly testable. This second element is pivotal.
When developing the hypothesis, be sure that it is phrased and designed
in such a way that it can be tested to be proven valid or invalid. The
hypothesis is the investigator's “best bet” on what would fill the gap of
knowledge or meet the need that was defined in the background section
[7]. Thus, when writing the hypothesis, it is very important to be sharp
and clear in defining the elements from which the hypothesis raises
(literature and preliminary evidence) and to frame hypothesis within a
broader goal of research. Draft phrasing could include: “Our long-term
goal is to design a preventive protocol for... For this project, the central
hypothesis is ...We formulated this hypothesis based on ...and on our pre-
liminary data showing that...”. Using the key terms “central hypothesis”
“preliminary data” “long-term”, etc. trigger the reviewer to pay closer
attention. These are key sentences that are the foundation of the pro-
posal. When appropriate highlight these sentences with italics or
bolding.

There is a second category of calls for applications for projects that
may be considered “hypothesis generating” [8]. They are specific to
support, for instance, big data acquisition using high-throughput tech-
nologies such as genomics, metabolomics or proteomics that will be the
base to formulate in a second phase, a specific central hypothesis [3,6].
In those grant proposals, the hypothesis, when required, should
strongly stand on the literature data and support the premise that the
generation or collection or the proposed data or tools will enable future
research and discovery. For these proposals, feasibility and pay-off may
be more strongly weighted in the review process. Thus, the background
research should underscore that the project is clearly possible and ad-
ditional research should address why the work has not been completed
to date and why your team is the best one to accomplish the goal.

5. Aims and objectives

The NIH requests for a one-page document that describes specific
aims of a project while the 3rd Health Programme requests a “Aims and
Objectives of the Project section”. For the purposes of this article, we
will use the terms “aims” and “objectives” interchangeably. Other
sponsors will typically require a section that delineates the goals of the
research. This section is where the investigator has to state clearly and
succinctly what objective have been planned in order to test the central
hypothesis of the proposal and/or what milestones will be met in order
to successfully complete the proposed project. Thus, the aims and ob-
jectives should be logically related to the two main pillars on which the
hypothesis stands: the literature and the preliminary data. Aims should
be focused and logically related to each other. However, the outcome of
one aim should not prevent the execution of the other aims. This can be
referred to as a fatal flaw. Each aim should be able to be initiated and
accomplished regardless of how the experiments in the prior aim are
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completed. For example, if your first aim is to create a model, your
second aim shouldn't be completely depending on successful model
creation. The second aim instead could test the newly created model
and a standard model for biomarkers, etc. That way if the model
creation (Aim 1) isn't successful, you can still attain biomarker data
from an alternative/standard model. Thus, significant time should be
spent on the phrasing and careful delineation of the aims of the project.
Review and rephrase the aims until they are stated with clarity, feasi-
bility and purpose.

It is also important to not overload your project with excessive aims.
This is a common pitfall for junior investigators. One may design the
aims of a proposal that are unrealistic for the budget or time allotted
and overly ambitious plan [3]. That's why the aims should not be just a
list of experiments, but they should be a thoughtful progressive list of
targets, each contributing to an overall goal or objective. This section
should be structured in a clear and logical list of no more than 3-4
specific aims or objective. Sometimes, only two objectives may be
needed. When writing the aims, it is imperative to draw attention to
them as they are the crux of the proposal. Thus, we would suggest the
following:

i. The headline of the aim should use active and clear language with a

bold or italicized font.

Aim 1: Validate the scaled impact of...

Avoid generic words like “describe”, “correlate”, “estimate”, be-

cause they are used to state “what” you are wanting to do instead of

“why” you want to do the project/experiment. Generic verbs may

also indicate you are not sure of what is going to happen and this

reduces the reviewers confidence as it looks like more of a “fishing

expedition” instead of a directed project [3];

Include a working hypothesis for each aim. The working hypothesis

should be a narrowing of the central hypothesis in the experimental

setting of the aim (es. In-vivo study or patients with ABC disorder).

It will guide the reader as to what questions will be answered by this

specific portion of the grant.

Within one to two sentences, provide a brief overview of the ex-

perimental approach that is planned for each aim. Specifics are not

needed, but the reviewer should know in general terms what ex-

periments and analysis is planned.

iv. Finally, close each aim with one sentence on what the expected
results are.

=

ii.

iii.

=

After describing each aim, a transition paragraph should be in-
cluded that underscore the impact that the project will have on the field
in general.

6. Conclusion

In conclusion, these are general elements that will aid the clinical
researcher in drafting the initial portions of a grant application re-
gardless of sponsor. Specific advice on the required elements of the NIH
proposals and 3rd Health Programme will be discussed in separate ar-
ticles. It cannot be underscored enough that each sponsor will set cri-
teria and expectations that are individual. Reading the solicitation
carefully (and repeatedly) is the only way to ensure that the proposal is
properly prepared.
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