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Grant Writing Guide
Parts of an NIH R01 for Constructing an Optimized Adaptive Intervention Using a SMART

What is this guide about?
A behavioral intervention scientist can use this guide to kick-start the design of a proposal (e.g., trial protocol, grant application) that aims to construct of an optimized adaptive intervention using a Prototypical SMART.

Author
Daniel Almirall

Target Primary Audience
Principal Investigator
Lead Methodologist

Type of Intervention
Two-stage adaptive intervention

Phase of Research / Types of Scientific Question(s)
Optimization

Trial Design
Prototypical, sequential multiple-assignment randomized trial (SMART)

Primary Comparison
A comparison of two embedded adaptive interventions that begin with different stage 1 interventions

Primary Outcome and Endpoint
A continuous measure, collected at any time point following the second randomization

Funding Agency
NIH

Grant Mechanism(s)
R01

Revised
February 18, 2026

Intent
This guide is intended to augment what you currently know about adaptive interventions and sequentially randomized trials in order to help you write a high-quality trial protocol. 

If you do not have a strong grasp of the foundations of adaptive intervention designs and SMART designs (e.g., if you do not know the difference between an adaptive intervention and a SMART), then this handout is not for you. In this case, see the list of resources on Page 2 of this handout.


Before Using this Guide

Prior to using this guide, we recommend that you answer “yes” to these 6 questions:
 
· I understand the basic principles of an Adaptive Intervention design.
· I understand the basic principles of a SMART design.
· I understand that not all research on adaptive interventions requires a SMART. 
· I understand that a SMART is an optimization trial design, not an evaluation trial design.
· I understand that not all SMARTs are Prototypical SMARTs, which is the focus of this guide.
· I am confident that a Prototypical SMART is a good choice to answer my scientific questions related to constructing an optimized adaptive intervention.

If you answered “no” or “maybe” to any question above, pause and build (or refresh) your foundation before using this guide. The resources below, available through the d3center website, are organized in a recommended order:
1.   Start with quick primers (10–20 minutes each)
→  d3center website (hub): overview of the center and access to related learning materials
https://d3c.isr.umich.edu/
→  Adaptive Interventions overview: background, references, and FAQs focused on adaptive interventions
https://d3c.isr.umich.edu/advancing-the-science-of-adaptive-interventions
→  SMART designs overview: background, references, and FAQs focused on SMART designs
https://d3c.isr.umich.edu/advancing-the-science-of-adaptive-interventions
1.   Build core understanding with short online modules (recommended sequence)
→  Module 1: Introduction to Adaptive Interventions
https://myumi.ch/3RDjw
→  Module 2: Introduction to SMART designs
https://myumi.ch/Nr2MG
→  Module 3: SMART Design Principles (deeper dive)
https://myumi.ch/e3NAW
1.   Zoom out to a bigger framework (one of many)
→  MOST From a Conceptual Perspective: clarifies distinction between preparation, optimization, and evaluation
https://cadio.org/cadio-academy/online-courses/
1.   See SMARTs in action (examples and concrete templates)
→  SMART Case Studies: a case-study walkthrough of four different types of SMARTs
https://myumi.ch/n1RZb
→  List of example SMART designs: a non-exhaustive collection of SMART examples
https://myumi.ch/y16n8


SPECIFIC AIMS           							 [1 page] 
[image: Lights On with solid fill]- 1-2 paragraphs.
- urgency (1st)
- interest (2nd)
- allow reader to impute their own solution to the problem but point toward intervention
- start appealing to a desired educational or health outcome

what? 		target population, problem, desired outcome, context1. the problem

goal: 		frame the problem and its significance
point to:	intervention as a solution
2. set-up
& 
rationale

[image: Lights On with solid fill]goal:		rationale for an adaptive intervention- 2-3 paragraphs
- the heart of the argument
- no jargon necessary: do not use the term “adaptive intervention”
- hope (1st)
- curiosity (1st)
- precision and clarity in your language is beginning to come into play

what? 	heterogeneity; strategic timing; sequencing; 
disengagement; non-response; resource 
		inefficiency; cost effectiveness
how?	describe what is known about the adaptive intervention; intervention dynamics; current clinical gaps
point to:	adaptive intervention as possible solution[image: Lights On with solid fill]- 1 paragraph
- excitement
- hope
- this is about the future you envision, which involves adaptive intervention
- precision is now in play, so
- avoid jargon (e.g., “adaptive intervention”)
- if you use jargon, you must define it or give concrete example

3. your vision

goal: 		the promise of an adaptive intervention!
what? 		close-the-loop; help reader envision future 
		practice using with an adaptive intervention
	4.scientific counter-point

goal:			set-up your scientific questions
what? 		explain what we need to know (gap) so we can
			achieve the vision you put forth above
point to:		innovation of the scientific questions

[image: Lights On with solid fill]The [insert study name] will use a sequentially-randomized trial to address the following specific aims: - The only place in the argument where you might introduce the term SMART


Primary Aim. To test [insert the primary aim: e.g., main effect of first stage treatment; or main effect of second-stage treatment given non-response; or compare highest-intensity adaptive intervention vs usual care] on [insert primary outcome] (primary outcome), [insert list of secondary outcomes] (secondary).  
Hypothesis: [insert the study’s primary hypothesis] 

[image: Lights On with solid fill]Secondary Aim 1. To [insert a secondary aim: e.g., test main effect of second-stage treatment given non-response; or estimate which of the four embedded adaptive interventions] on the primary and secondary outcomes.  - Aims are listed in order of priority and rigor, for example, from “testing” to “examining” to “estimating” to “exploring”…
- Not all questions go here: you will place some questions in the grant’s “Additional Analyses” section.

Hypothesis: [insert secondary aim hypothesis] 

Secondary Aim 2. To construct (empirically) a proposal for a more effective (deeply-tailored) adaptive intervention by examining whether (i) [insert baseline X’s] moderate the effect of …; and (ii) [insert X’s or S1’s] moderate the effect of …among non-responders.
[image: Lights On with solid fill]Impact. [summarize how this study leads to answers that solves the education or health problem you started with; summarize how this study is aligned with strategic aims set out by the funding agency.] - Two lines max.


A. SIGNIFICANCE 						[approximately 2-3 pages]
[image: Lights On with solid fill]- 1/3 to 1/2 page.

A.X. The Problem. XXXXXXXXXXXXXXX.
This is a detailed and more elaborate version of part “1.punch with the problem”  of the specific aims. XXXXXXXXXX. XXXXXXXXXXXX. XXXXXX. XXXXX. XXX.
…
A.X.  XXXX.
[image: Lights On with solid fill]- 1/2 page to 1 page.

A.X. The Clinical Practice Gap. XXXXXXXXXXXXXXX.
This is a detailed and more elaborate version of part “2.additional set-up and rationale”  of the specific aims. XXXXXXXXXX. XXXXXXXXXXXX. XXXXXX. XXXXX. XXX.
…
[image: Lights On with solid fill]A.X.  XXXX.- If your grant is acronym heavy, you might consider showing a small table of acronyms
- Similarly, if your grant is jargon heavy, you might consider including a glossary of key terms
- Remember that not all grant reviewers will know what an adaptive intervention is. 


A.X. The promise of an adaptive intervention approach which. XXXXXXXXXXXXXXX. This is a detailed and more elaborate version of part “3.the future we envision”  of the specific aims. XXXXXXXXXX. XXXXXXXXXXXX. XXXXXX. XXXXX. XXX.
…
[image: Lights On with solid fill]A.X.  XXXX.- If your grant is acronym heavy, you might consider showing a small table of acronyms
- Similarly, if your grant is jargon heavy, you might consider including a glossary of key terms
- Remember that not all grant reviewers will know what an adaptive intervention is. 


[figures to consider inserting: e.g., schematic/figure with your working theory of change/conceptual model; the usual care adaptive intervention embedded in the SMART; the higher-intensity adaptive intervention embedded in the SMART]

A.X.  Rationale for each Aim. [Explain why it is necessary for the field to construct empirically an optimized adaptive intervention. This is the most important part of the Significance section. In one approach to writing grants, you intersperse your preliminary data throughout this section. In a different approach, you include a stand-alone preliminary studies section (shown below).]	

A.X.  Preliminary Studies. [image: Lights On with solid fill][Some investigators use a stand-alone section of the significance to explain the preliminary work that prepared the investigators to propose/conduct this study. Other investigators put this section in the Approach.]- Toward the end of this section, we often list why this is the perfect research team to carry out this investigation.






B. INNOVATION 					     [approximately 1/2 to 2/3 page] 

[Insert a bulleted list of prioritized innovation statements and 1-2 supporting sentences for each.] 

[image: Lights On with solid fill][We recommend the innovation statements focus on the (i) nature/novelty of the adaptive interventions (e.g., an adaptive intervention that combines digital intervention components and human-delivered intervention components), and/or (ii) nature/novelty of the scientific questions.]  - The rationale for this suggestion is that the choice of trial design or data analysis method always is in the service of the scientific questions (never the other way around).
- By listing the research method as the first innovation statement, you have the potential to communicate the wrong message.



[We recommend not listing (or de-prioritizing the extent to which you list) research methods (e.g., the prototypical SMART) as a purported innovation unless this really is the first time such a method is used to answer this type of question.]






[image: Lights On with solid fill]- This is the longest part of the grant proposal. It describes how you are going to go about 
answering the scientific questions/aims you set out in the specific aims section.
- Many of us believe that grants are won in the Significance and Innovation section and lost in the Approach section. 


C. APPROACH 						      [approximately 8 pages]

C.X. Overview of Study Design. [Provide an overview of the Prototypical SMART design. You can use a schematic, such as the one shown in Figure 1 here, to make this easy to follow.] 

[image: Lights On with solid fill][image: A picture containing text, screenshot, diagram, font

Description automatically generated]- Notice the distinction between the “research assessment clock” versus the “intervention stages clock”.  Since these don’t always line-up, this distinction is often important to explain to avoid confusion.

Figure 1. The XXXX Study, a sequential multiple assignment randomized trial (SMART).

C.X. Participants. [Briefly describe the study’s inclusion and exclusion criteria and other study eligibility information. Point to the supplementary appendices, i.e., the Human Subjects and Clinical Trial Information section where you will provide additional details concerning the following: inclusion/exclusion criteria; the research recruitment and retention plan; and study timeline.]

C.X. Intervention Components. [Provide details concerning all of the intervention components to be considered in the adaptive intervention you are constructing. Remember that interventions are what you offer the targets of intervention, not what they do. The following subsections are specific to the prototypical SMART.]             

C.X.X. First-stage Interventions. [Describe the first-stage intervention options.]

[image: Lights On with solid fill]C.X.X. Monitoring Intervention (Response Status). [Describe the embedded tailoring variable(s) used to determine response/non-response status to first-stage intervention.]- Recall that the monitoring intervention (i.e., the approach you use to determine response/non-response status) is part of intervention; it is not a research assessment.

-Recall that the response status does not have to be the same measure across stage 1 interventions.


C.X.X. Second-stage Interventions. [Describe the second-stage intervention options.]

[image: Lights On with solid fill]C.X.X. Intervention Engagement Plan. [Describe the intervention components designed to engage the targets in the components of the intervention. This intervention engagement plan includes both treatment drop-out prevention tactics, as well as instructions for how to re-engage intervention targets (within the typical constraints of the intervention) showing early signs of treatment drop-out.  From the perspective of your intervention targets (e.g., patients), ensure that your intervention engagement plan is conducted only by your intervention staff, not your research staff.]- This is distinct from the Research Engagement Plan described below after the Measures section.


[image: Lights On with solid fill]- Stratify on the following three types of variables

1.pre-randomization Y
2.really strong known predictors of the outcome
3. candidate moderators

C.X. Stratified Randomizations. [Describe the measures you will use to stratify the first- and second-stage randomizations to ensure that the randomized groups are balanced on the factors you will believe are most likely to be associated with the primary outcome.]

C.X. Intervention Fidelity (Research Quality Assurance). [This is a research activity designed to assure the trial is high quality—this is not an intervention activity. This section describes how the research team will ensure that the manualized intervention (components) are being delivered with minimum fidelity as defined in the intervention manuals. Typically, this involves monitoring and scoring interventionists on a fidelity rubric and then re-training interventionists who drift, e.g., are not delivering the intervention with 85% or better fidelity.]

C.X. Research Measures. [Describe all of the research measures or assessments. A table is strongly recommended.  Each row of the table is a measure.  (Collections of rows could be sectioned off by measurement domains: e.g., demographics, diagnoses, by different constructs in the proposed theory of change or conceptual model, research outcomes.) The columns of the table could indicate: the name of the measure, who is being assessed with that measure (e.g., child or parent), time points at which measure is collected, and which of the specific aims will use. Some investigators include a column denoting the amount of time it takes to fill out each research assessments from the perspective of study participants. The primary research outcome should be denoted clearly (e.g., shade the row denoting the study’s primary research outcome). Explain how the rater collecting the primary research outcome is blind to treatment assignments.] 
[image: Lights On with solid fill]- Some intervention drop-out is expected in all interventions delivered in actual practice settings, but the rate of research drop-out should be kept as close as possible to zero.
- In effectiveness trials, equal rates of intervention and study drop-out often indicates poor design 
- This is not specific to SMARTs.

C.X.X. Research Engagement Plan (Research Quality Assurance). [Describe how you plan to collect the research outcomes, especially the primary research outcome, even if (i) a participant does not adhere to, or engage in, intervention; or (ii) a participant elects to drop out of treatment.  This is where you describe the incentives you are going to pay for obtaining the primary research outcome. This research engagement plan includes both study drop-out prevention tactics, as well as instructions for how to increase incentives for someone showing early signs of drop-out.  Ensure the research engagement plan is conducted only by research staff, not intervention staff. It is critical that, from the perspective of the participants, different staff are conducting the intervention engagement plan vs the research engagement plan.]                           

C.X. Statistical Analysis Plan.

C.X.X. Data Management and Processing Plan. [Describe how the data will be managed, inputted into the data base(s), and processed; and data quality assurances.]
[image: Lights On with solid fill]- SMARTs are effectiveness randomized trials. So there is a 1-1 equivalence between offering the intervention, randomizing to the intervention, and the “intent to treat” sample. 
- This section also provides assurances that we will analyze as randomized.

C.X.X. Intent-to-Treat Principle. All participants, once randomized initially, at XX, will be included in the intent-to-offer-treatment sample for all data analyses described below. Every effort will be made to collect the study’s primary outcome (first priority) and secondary outcomes (second priority), even if: (i) a participant does not adhere to, or engage in, intervention; (ii) a participant elects to drop out of intervention.  See the C.X.X. (Research Engagement Plan) above. 

[image: Lights On with solid fill]C.X.X. Primary Aim Analysis. [Describe how you are going to estimate the causal effects associated with the primary aim. If applicable, specify any marginal mean or variance modeling assumptions (e.g., random effect assumptions).]   Statistical Inference: [Describe the primary aim test statistic and all necessary details (e.g., the null and alternative hypotheses, type of test statistic (e.g., Wald test), Type I error rate (e.g., 5%), degree of freedom adjustments (if any), probability distribution you are going to reference, which multiple comparisons procedure (if applicable).]    Secondary Outcomes: [Most primary aims have a primary outcome and various secondary outcomes. Here, you can explain how, if at all, the proposed analysis above changes when it comes to the secondary outcomes.]- Since a common primary or secondary aim in a SMART is the comparison of embedded adaptive interventions, best practice in a prototypical SMART is to provide a table of the four embedded adaptive interventions.
- Its purpose is to ensure that the reviewer understands how to connect the 6 treatment pathways in Figure X with the 4 adaptive interventions in Table X.


[image: Lights On with solid fill][image: Lights On with solid fill]- For example, you may be interested in using the SMART data to address additional (tertiary or exploratory) scientific questions such as

1. the effect of first-stage intervention options on outcomes at the end of first-stage. 
2. comparing the rate of response/non-response at the end of
3. the association between response status and the outcome
4. obtain estimates of reliability for some new research measures that had multiple raters
5. a network analysis of the teachers within a school

- In the first row of this table, give each adaptive intervention a name.  

Table X. The four adaptive interventions embedded in the [insert study name] SMART.
Embedded 
Intervention
Stage 1 Intervention
Response Status
Stage 2 
Intervention
Experimental Conditions 
(Figure X)
1 XXXXXX
Intervention1.1
Responder
Intervention2.1.R
A+B


Non-responder
Intervention2.1.1

2 XXXXXX
Intervention1.1
Responder
Intervention2.2.1
A+C


Non-responder


3 XXXXXX
Intervention1.2
Responder
Intervention2.2.R
D+E


Non-responder
Intervention2.2.1

4 XXXXXX
Intervention1.2
Responder
Intervention2.2.2
D+F


Non-responder





C.X.X. Secondary Aim 1 Analyses. [Describe the secondary aim 1 analyses. If there is insufficient space to provide details related to this aim, it is quite acceptable to provide them in an Appendix to the grant. The important thing is to prioritize the primary aim analysis; that is, strive to pre-specify all details related to the primary aim analysis in the proposal’s main narrative.]

C.X.X. Secondary Aim 2 Analyses. [Similar to above.]

C.X.X. Additional or Exploratory Analyses. [Optional.] [Describe additional interesting scientific questions you might want to address with the SMART data, but that were not included in the specific aims.] 

C.X. Missing Data. [Provide an educated guess are the rate of missingness or research drop-out that you expect to see given your other studies in this or related areas. Remind the reviewer why you expect to see minimal missing data (e.g., <10%) in your primary research outcome because of the strong efforts you’ve detailed above in the Research Engagement Plan. Describe how you plan to impute missing research data, if any.] 

C.X. Sample Size and Power. [There are two parts. The second part is optional, but is considered a best practice.]
[image: Lights On with solid fill]- Some best practices:

1. inflate the total study sample size by estimated rate of missingness (or study drop-out)
2. The minimum detectable effect size is based on a clinical rationale, not a statistical one. Pilot data could be useful here, but only in a supplementary fashion.
3. Multiple comparisons procedures are necessary only if you have multiple/co primary aims.

C.X.X. Sample size and Power for the Primary Aim. [Describe how you went about choosing the study’s total sample size.  Recall that the sample size is selected based on having sufficient statistical power to detect a minimum effect size based on a pre-specified hypothesis test associated with the study’s primary aim.  Based on custom: power is often set to 80% or higher, and the p-value is often set to 5% for the primary aim.]

C.X.X. Statistical Power for All Other Pre-specified Comparisons. [Optional.]  [It is a best practice (if you have the space) to provide estimates of the statistical power for any other comparisons/hypothesis tests that are not primary. If this distinction is made clearly, as we recommend you do, then it is accepted (and sensible) for you to explain that may be willing to tolerate greater Type-I error rates and/or lower statistical power for these secondary comparisons. This practice/concept is not specific to SMARTs, but it ends up being particularly important in SMARTs because there are often multiple interesting scientific questions (comparisons) that rely on randomizations in a SMART. For hypothesis tests related to the primary aim comparison but on a secondary outcome, we recommend setting the p-value to between 5% and 10%. For hypothesis tests related to interaction terms, we recommend setting the p-value to 10-15%. For hypothesis tests related to moderators analyses, we recommend setting the p-values to 10-20%.] 
[image: Lights On with solid fill]- We recommend strongly that you use this as the last section of an NIH grant.
- To instill confidence in the reviewers you will want to do the hard work of considering different pairs of scientific questions/trials designs, so that this becomes one of the easiest, most exciting and most rewarding sections to write.
- Perhaps you could teach the reviewer something here.

C.X. Alternative Study Designs Considered. [Summarize the process that led to this particular set of scientific questions and trial design. Do this by drawing contrast between your proposed trial design versus others you may have considered.] We considered XXXX. However, XXXXX. In contrast, the proposed trial design XXXXX.  We also considered using a XXXXX trial, where the goal is to XXX. However, we ultimately decided not to XXXXX because XXXXX. [To do a very good job at this section, it is important that you capture all the decisions you made during the design of the grant/trial. If meetings notes are well documented, this section often “writes itself”.  Note this section can be thought of as another way of articulating the rationale for the chosen SMART.  Whereas the Significance section articulates the study’s rationale by focusing on the scientific questions that need to be answered (the Gap), this section (which is inside the Approach) articulates why this is the best trial design possible to answer those questions.]
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