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Outline 
• Basics of the approach/methods secLon 

• Approach “The NIH	 way” 
–AcLve trials/observaLonal research vs 
secondary data	 analyses 

• SecLon	by 	secLon	 
• Summary 
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Approach SecLon “Mission” 

Specific
Aims 

Research 
QuesLon 

Hypotheses Data	 
CollecLon	 

Study
PopulaLon 

Analysis
Strategy 
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Methods and This Course 
• Connect	 Methods to Specific	 Aims and 
Innova4on: Failure will doom grant	 

• Very different	 study types 
–AcLve trials with parLcipants(oben pts), 
includes observaLonal studies 

–Secondary data	 analyses 

• NOT discussing biomarker discovery 
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Contents of NIH	 424 ApplicaLon: form 398 
1. IntroducLon to ApplicaLon 

2. Specific 	Aims	 

3. Research Strategy 
(Significance, InnovaLon and 
Approach)	 

4. Inclusion Enrollment	 Report	 

5. Bibliography and References 
Cited/Progress Report	 
PublicaLon List	 

6. FaciliLes and Resources 

7. ProtecLon of Human 
Subjects 

8. Targeted/Planned Enrollment	 

9. Inclusion of Women -
MinoriLes 

8. Inclusion of Children 

9. Vertebrate Animals 

10. Select	 Agent	 Research 

11. MulLple PD/PI	 Leadership Plan 

12. ConsorLum/Contractual 
Agreements 

13. LeMers of Support	 (e.g. 
Consultants) 

14. Resource Sharing Plan(s) 
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PHS 398 ApplicaLon Research Plan 

Sec,on	 Pages	 

IntroducLon (resubmission only) 1	 

Specific Aims 1	 

Research Strategy: (Significance including a	 very short	 ~2 
background, InnovaLon)	 

Approach: Relevant	 preliminary studies ~1 

Overall strategy and methodology including data	 
							collecLon	 

Analysis, power, interpretaLon 

Resource sharing, potenLal problems/strategies, 
benchmarks, feasibility, risk management	 

~5 

~3 

~1 

12 
Pages 
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Page Limits 
• Follow the page limits unless the 
FOA	 specifies otherwise. 
–All tables, graphs, figures, diagrams, 
and charts must	 be included within 
the Research Strategy page limit. 

–If PAs or RFAs contain specific page 
limits, those instrucLons always 
supersede these instrucLons. 
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Career Development	 Awards 
• Have special forms and procedures 
• K01, K08, K22, K23, K99 –	 all slightly 
different	 paths and not	 all available 
from all InsLtutes/Centers 

• Challenge: how much focus on the 
study (R01-like) vs. on training 

• Ask successful K-mentors 
12/43 



	 	
  	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	

		

Approach –	 NIH	 DefiniLon 
• Describe the overall strategy, methodology, 
and	analyses	 to be used to accomplish the 
specific aims of the project. Unless 
addressed separately in the Resource 
Sharing	Plan, include how the data	 will be 
collected, analyzed, and interpreted as well 
as any resource sharing plans as 
appropriate. 
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Approach- DefiniLon (cont.) 
• Discuss	 poten4al problems, 
alterna4ve strategies and 
benchmarks for 	success	 

• If in the early stages, describe 
strategies to establish feasibility 
and address management	 of high 
risk aspects 

14/43 



	
  	 	 	 	 		
  	
  	 	 	
  	 	 	 		

	 	
 
  	

Outline 
• Basics of the approach/methods secLon 

• Grant	 planning 

• Approach “The NIH	 way” 
–AcLve trials/observaLonal research vs 
secondary data	 analyses 

• SecLon	by 	secLon	 
• Summary 
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Approach (10 pages) 
1. Preliminary studies*	 
2. Research Methods/Study Design*	 
3. Study PopulaLon*	 
4. Measures 
5. Data	 CollecLon/Procedures 
6. Data	 Management	 
7. StaLsLcal Analyses 
8. StaLsLcal Power 
9. PotenLal Problems, Timeline and Milestones 
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1. Preliminary Studies Include: 

1. Relevant 3.	Laboratory,	 
Studies	by	PI	and	 2.	Pilot	Data	 Procedures,	 

Study	Team Feasibility 

4.	Survey	 5.	Data	 
Instrument	 Management, 

Reliability and Safety	and	 
Validity Monitoring 
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Preliminary Studies: What	 Goes Where? 

Preliminary 	Info Comment 

Relevant	 studies and Usually Prelim	 Sec4on;	 in 
team experience Significance if it	 drives hypotheses 

Pilot	 Data	 Prelim;	 in Significance if these drive 
hypotheses 

Lab feasibility Prelim 	secLon	 

Instruments Prelim; unless you have developed 
a	 measure, then in measurement	 

Data	 Management	 Prelim 	secLon	 
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Preliminary Studies for New ApplicaLons 
• PD/PI’s prelim studies, data, and/or 
experience perLnent	 to applicaLon 

• Prelim data	 usually essenLal part	 of 
applicaLon 

• Reviewers instructed to place less 
emphasis on the prelim data	 from Early 
Stage InvesLgators 

Note: if prelim	 studies drive hypothesis then 
they are part	 of significance 
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End Prelim Studies with Summary Paragraph 

Conclusions from Pilot	 Study: Our pilot	 work 
demonstrated that	 it	 was feasible to perform our study at	 
two different	 insLtuLons. Most	 importantly, both 
paLents and clinicians readily accepted randomizaLon to 
one of two diagnosLc studies. Clinicians also cooperated 
with answering pre-imaging and post-imaging 
quesLonnaires, an important	 aspect	 of evaluaLng 
diagnosLc impact. The outcome measures performed as 
we had hoped, changing in the predicted direcLons over 
Lme. The measures suggested some outcome differences 
that	 favored the rapid MRI. Finally, our pilot	 study 
provided us with data	 on the variance of key variables for 
sample size calculaLons. 
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2. Overview of Research Methods 
Give complete synopsis in one paragraph (PICOTS+) 
• What	 kind of study (design) 
• ParLcipants 
• IntervenLons (recruitment, treatment) 
• Comparator 
• Outcomes (Data	 collected/key variables) 
• Timing 

• Seqng 

• Analysis (specific aims) 
• Power (sample size) 

21/43 



	 	 		
  	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	

2. Methods Overview 
• “To compare a	 rapid MRI	 vs. plain x-rays of the 
lumbar spine as the iniLal imaging modality in 
paLents with low back pain, we will perform a	 
randomized controlled trial involving three 
independent	 medical faciliLes in SeaMle. We will 
idenLfy paLents when their primary care clinician 
orders plain x-rays for the lumbar spine, and will 
follow them for 1 year aber enrollment. Our 
primary outcome measures will be funcLonal status 
and health related quality of life instruments. Our 
target	 enrollment	 number is 372 paLents.” 
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2. Research Methods 
• Conceptual model or framework drives grant	 
• Well thought	 out	 design 

• ScienLfically sound study populaLon 

• Feasible recruitment	 strategy 

• Measurements clearly defined, instruments 
jusLfied for exposure, outcome, other 
variables 

• Follow-up plan that	 maximizes efficiency 

• Data	 management	 described 
23/43 



	 	 	 	

  	 	 	 	 	 	
	 	 	 	 	 	
	 	 	 	 	

  	 	 	 	 	 	
	 	 	

  	 	 	 		
  	 	 	 	
  	 	 	 	
  	 	 	 	 	 	 	 	
  	 	 	 	 	 	 	

	 	 	 	 	 	

Conceptual Frameworks, Model, RaLonale 

• A conceptual framework is the mechanisLc, 
biological relaLonship among variables or a	 formal 
theoreLcal model that	 underlies your research 

• Every study has a	 conceptual framework, whether 
you like it	 or not	 
– ArLculates relaLonships among concepts/variables 
– Is clear and logical 
– Is consistent	 with Specific Aims 
– Is ad-hoc, mechanisLc or based on a	 formal theory 
– Is operaLonalized with specified concepts, measures of
these concepts, and an analyLc approach 

24/43 



	 	 	 	 	 	

  	 	 	 	 	 	 	
	 	 	 	

  	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	
  	 	 	 	 	 	 	

	 	
  	 	 	

	 	
	 	 	 	 	
	

 
 

Where to Add the Conceptual Framework? 

• In Significance if an exisLng model is
key to your Aims 

• In Innova4on if a	 new or revised model 
will be part	 of or the focus of your
Approach 

• In Approach if an exisLng model is 
used to 
–Determine study design 
–Select/organize variables 
–Develop an intervenLon or structure
analysis 
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AcLve vs. ExisLng Data	 Studies 
• AcLve Studies 

– RCTs 
– ProspecLve studies 
– Specimens	from 
exisLng studies and 
creaLng “new” data, 
e.g.,	 new	 
interpretaLon on 
exisLng images 
correlated with 
outcomes 

– Design is crucial 

• ExisLng Data	 Studies 
– Data	 collected for 
other studies 

– Data	 base studies or 
secondary data	 
studies, e.g., 
administraLve claims 
data	 

• Many threats to 
validity, both internal 
and external 
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2. Research Methods –	 Study Types 
• QualitaLve or Mixed Methods: in vogue –	 
make sure appropriate 

• DescripLve 

• Case-Control 

• Cohort; Nested Case-Control/Case-Cohort	 

• Randomized Trial (pay aMenLon to blinding) 

Consider implicaLons in terms of source of 
parLcipants, cost, feasibility… 
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2. Research Methods: AcLve Trials 
• RCTs –	 the “gold” standard 

–OpLons, e.g., individual or cluster RCT; 
parallel vs. stepped wedge 

• AcLve quasi experiments 
–Threats to internal validity 

–Threats to external validity 

• ProspecLve cohort	 studies 
• RetrospecLve-prospecLve studies 

28/43 



	 	
  	 	 	 	 	 	

	 	 	 	
  	 	 	 	 	

	 	 	 	
  	 	
  	 	 	 	

	 	
  	 	 	 	 	

Trial Issues 
• Note the audience for the study –	 
NIH	 different	 than FDA, PCORI, etc 

• MulL-site trials –	 why they are 
criLcal in certain situaLons 
–Strengthens generalizability 

–CriLcal where site/operator may 
affect	 intervenLon, e.g., IR	 

–Feasibility re #’s of subjects 
29/43 



	 	
  	 	 	 		

	 	 	 	 	 	 	
	 	 	 	

  	 	 	 	 	
	 	 	 	

Secondary Data	 Issues 
• Do not	 fit	 hypothesis to data-
develop hypothesis as if you had “all 
the data	 in the world” 

• Then determine if the compromises 
are too great	 to conLnue 
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	 	 	Study Design Example 
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3. Study PopulaLon 
Study populaLon should be jusLfied in 
terms of the Specific Aims 

• Age, Sex, Race/Ethnicity, Geography 
• Healthy enough to parLcipate and live 
long enough to contribute informaLon 

• Oversample based on exposure? 
• Special inclusion/exclusion criteria	 

32/43 



	 	 	 	Inclusion/Exclusion Based on ICD-9 

33/43 



	 	 	Inclusion/Exclusion for RCT 



	
      

ParLcipant	 Flow Chart	 
Figure 5.2 ESI RCT Flow Chart 
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To Summarize 
• Be able to connect	 the specific aims, 
research quesLon, and hypotheses 
through the approach by idenLfying the 
study populaLon, collecLng appropriate 
data, and using the best	 tools to analyze 
the data. 
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Outline 
• Basics of the approach/methods secLon 

• Grant	 planning 

• Approach “The NIH	 way” 
–AcLve trials/observaLonal research vs 
secondary data	 analyses 

• SecLon	by 	secLon	 
• Summary 

• Bonus	Tips	 
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Tips	 
• Read the instrucLons, mulLple Lmes 
• Make sure the design is clear, 
including the underlying logic 

• Be clear how you will use the info 
collected 

• Reviewers will quesLon each 
statement- anLcipate and pre-answer 
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Tips (cont.) 
• IdenLfy potenLal weaknesses (show to 
others) 

• Plan Bs (in case primary method fails) 
• Be focused, but	 remember “big picture” 
context	 

• Don’t	 overwhelm reviewer with facts and 
jargon 

• Proofread! 
40/43 



	 	
	

  	 	 	 	
	 	 	

  	 	 	 	
	 	
	 	

  	 	 	 	
  	 	

Tips from NIH	 hMps://grants.nih.gov/grants/how-
to-apply-applicaLon-guide/format-and-write/write-your-

applicaLon.htm#Your%20Research%20Plan 

1. Make goals realisLc: “overly 
ambiLous”=kiss of death 

2. Be organized and logical: 
Headings, subheadings, 
diagrams, bullets 

3. Clear and concise language 

4. Sell your idea	 
41/43 
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Tips from NIH	 hMps://grants.nih.gov/grants/how-
to-apply-applicaLon-guide/format-and-write/write-your-

applicaLon.htm#Your%20Research%20Plan 

5. Edit, with friends 
6. Share for comments 
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