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Developing Grant Proposals: 
Guidelines for Statisticians 
Collaborating Under Limited 
Resources

Academic statisticians must juggle many activities: short-term 
consulting projects and long-term collaborative research, 
teaching, service to the institution and statistics profession, 
and their own research in developing and refi ning new statisti-
cal methods. In medical statistics, most of one’s salary—often 
60% to 80%—must be covered by grants from the National 
Institutes of Health (NIH) and various private foundations. 
It is in our own best interest to collaborate effi ciently and 
effectively when our subject-matter colleagues are developing 
grant applications.

The primary goal of such work is to craft an outstanding 
“statistical considerations” section that cogently describes the 
data management plan, randomization scheme (if appropri-
ate), statistical analysis plan, and sample-size analyses. It also 
outlines the professional team of database informaticists and 
statisticians that will handle the project when it is funded. 
However, what is often more critical is that the grant devel-
opment process enables the statistician to play a key role in 
framing and refi ning the research questions, developing the 
proposed study design, and choosing the right measures. 

It is good for every institution to provide ample support 
for its collaborating statisticians to develop outstanding grant 
applications. Unfortunately, statisticians often have too little 
time for such activities, which fosters unsuccessful relationships 
with investigators and thus weaker applications. Accordingly, 
statisticians must use effective technical and professional strate-
gies for developing grant sections, and their home department 
or division must have sound policies in place to allocate limited 
time and resources to those proposals that have the greatest 
chance of success. We offer the following recommendations for 
statisticians who spend time developing grant applications.

Plan Ahead
In crafting statistical considerations sections, follow a 
checklist. Learn from and adapt material from previous 
outstanding applications. 

Todd G. Nick is professor of pediatrics and biostatistics 
at the University of Arkansas for Medical Sciences, where 
he serves as the director of the Pediatric Biostatistics 
Program at Arkansas Children’s Hospital. He is chair of 
the Section on Statistical Consulting of the American Sta-
tistical Association. His fi elds of statistical activities include 
general statistical collaboration in a wide variety of areas 
in the health sciences.

Ralph O’Brien, an American Statistical Association Fellow, 
is a professor of biostatistics at Case Western Reserve 
University. He is best known for his teaching and work in 
sample-size analysis for study planning.

Follow a Checklist  

Use a checklist of what may need to be included in the pro-
posal. For example, consult St. George’s University of London 
Statistics Guide for Research Grant Applicants at www.sgul.ac.uk.

Use Previous Applications

To learn and re-learn what reviewers like and dislike, create 
a repository of statistical considerations sections with the 
reviews they received. Better statistical groups will have central 
online password-protected repositories where their members 
can upload and download such material easily. You may fi nd 
previous “winning” sections that can serve as effective start-
ing places to craft new sections that will be even better. Any 
funding acquired by an individual statistician benefi ts the 
entire group.

Shamelessly, we recommend the fi ctional statistical consid-
erations section and related commentary written by the second 
author and his colleagues, available at www.amstat.org/publications/
chance/supplemental.cfm. It describes some of the essential features 
of the statistical analysis plan (SAP), data management plan, 
and sample-size analyses.

The SAP must fuse the research questions with the statisti-
cal techniques and strategies. When proposals have specifi c 
aims and tight hypotheses or other clear research questions, 
the SAP can be organized around each of the aims, with a 
description of how each research question will be handled 
using sound and modern statistical strategies.

Success here depends on writing for two types of reviewers. 
Nonstatistician reviewers need to absorb the “big picture” of 
the SAP. A reviewer who is a professional or para-professional 
statistician will favor seeing something innovative in the 
approach, assuring that the statistical work is not going to 
be pedestrian. Of course, the sample-size analyses must be 
congruent with the SAP. Critically, the conjectures for all 
the unknowns need to be specifi ed exactly, and they need to 
refl ect what is currently known about the science at hand, as 
summarized in other parts of the full application. This includes 
citing specifi c articles and/or summarizing analyses of prelimi-
nary data. For the data management plan, describe the roles 
of the informaticists and thus how the data will be collected, 
checked, entered, managed, exported, and secured. Review-
ers need to be convinced that the proposed team is solid and 
fully committed.

The statistical considerations section acts like an info-
mercial for how all the data will be handled, from collection 
to analysis to interpretation to presentation. An outstanding 
statistics section cannot save an otherwise weak proposal, but 
a weak one can doom an otherwise outstanding proposal.

Develop Policy
Every group of statisticians should have policies and proce-
dures that govern how its members deal with grant applica-
tions. An excellent example can be found on the website for 
the department of biostatistics in the school of medicine at 
Vanderbilt University, http://biostat.mc.vanderbilt.edu/wiki/Main/
GrantPolicies. These policies describe who they serve, their 
requirements for advance notice, the appropriate use of statisti-
cians’ names, and suitable percent efforts. Here, we mention 
some important factors. 
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Require Sufficient Lead Time

Successful statisticians need suffi cient lead time for planning 
and developing the statistical components of a grant proposal. 
Even if an institution supports 20% of a statistician’s effort to 
develop new studies, 80% of his or her effort needs to go to 
those studies already funded and to teaching, etc.

Let’s assume you are asked to help develop two grant 
proposals, one that requires moderate effort—say 50 hours of 
work (e.g., an exploratory grant that requires writing a simula-
tion program to assess sample size for some nonstandard sta-
tistical method)—and another that requires 80 hours of work 
(e.g., a discrete, specifi ed long-term project that will involve 
data from multiple clinical sites, interim analyses, and multiple 
imputation of missing data). Let’s assume you work an average 
of 50 hours per week, with 10 hours per week (20%) available 
for grant development. Combined, these grant proposals will 
require 130 hours of your time. Therefore, you will need 13 
weeks lead time. Keep this in mind when deciding whether 
to accept any new grant development role.

Track Hours Spent on Grant Development

Keep detailed records of how many hours are worked on each 
grant developed. Statisticians should be the fi rst to realize that 
having real data can help greatly in justifying such efforts to 
institutional leaders. If one’s allocated effort (e.g., 15% effort) 
falls below his actual effort (e.g., 20%), then the case can be 
made for increased institutional funding. 

Request Realistic and Adequate Funding on Budget

It is all too typical for statisticians’ funded efforts on grants to 
be substantially less than the actual efforts required to ensure 
timeliness and excellence. Discuss the necessary efforts early 
in the process, when there is still time to negotiate.

You should account for estimated personnel, specialized 
software, travel, and other operating expenses. Actual fund-
ing often falls short of what was requested. Will 80% of the 
proposed budget for statistics be adequate? If not, then you will 
need to re-negotiate the statistical budget with the principal 
investigator. If there will be little fl exibility to increase funds 
for statistical support, you and the principal investigator will 
need to trim the aims to balance funding received with effort 
required. Besides, many proposals are overly ambitious—a 
common criticism from reviewers. 

It is better to allocate different percent efforts over each 
stage of the grant than to have a constant percent effort over 
the whole funding period. For example, the typical fi ve-year 
NIH grant requires more statistical effort at the start and end 
of the period and less in the middle. In addition, efforts for 
master’s-level statisticians may be minor in the early stages 
and heavy at the end. You might say “In accord with the time 
required, Jane Doe, MS, will devote 10% effort during years 
1–3, 30% during year four, and 50% during year fi ve.”

What is an appropriate percent effort? Suppose you are 
considering one at 10%. Ask yourself, “If I had 10 of these 10% 
projects as my full-time (100%) job, what would my life be 
like?” Ask the principal investigator, “If I work one week solid 
on your project, are you going to be upset if I do not work on 
your project for another nine weeks?” In the majority of cases, 
neither the statistician nor the principal investigator is happy 
with a 10% effort by the main statistician on a project.

Come to agreement with the principal investigator on the 
general budget and budget justifi cation as soon as you are able 
to scope out the work required. Should this not go favorably, 
you will have time to negotiate a reduced level of commit-
ment to the project, maybe just serving in a consulting role at 
5% (minimum) effort, or even declining further involvement 
altogether. Delaying this negotiation hurts all concerned.

Conclusion
As W. Edwards Deming once said, “Statisticians have no magic 
touch.” Everything in the statistical considerations section rests 
on the scientifi c substance and the quality of argument laid out 
in other portions of the proposal—its specifi c aims, research 
design, measures, and the prior studies and pilot data. Only 
clear and focused specifi c aims will beget detailed statistical 
plans. Relevant data from prior studies, especially pilot data 
for the study in question, will enable a sound, credible, and 
convincing sample-size analysis. On the other hand, having no 
preliminary data to support a sample-size analysis will render 
it a near valueless—if not deceptive—exercise in statistical 
gamesmanship, which enlightened reviewers will criticize 
because it has no place in producing good science. For grant 
proposals that are not yet formulated well, the statistician 
should indicate clearly that she or he will not be able to make 
a major contribution.

Statisticians need to expend their creativity and time on 
those proposals that have serious merit and that need our help. 
This role often requires us to get the entire research team to 
agree, tightly specify how the study will be performed, and 
fi rmly quantify what it hopes and expects to fi nd. This requires 
heavy involvement by the statistician, certainly not just a few 
hours. However, because our time is so limited, we need to be 
effi cient and resourceful. We hope this brief homily helps. 

There are no shortcuts to a job well done. An entire grant 
proposal can be strengthened when the statistician collabo-
rates fully. However, the onus is on statisticians to repeatedly 
demonstrate how the amount of effort needed to produce 
high-quality applications is worth the costs. Investigators who 
experience this will be eager to form long-term collaborative 
ties, and they will encourage their leaders to provide ample 
institutional support for all statistical activities, including 
grant development. 




