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 Presentation (40 minutes)

 Working in pairs to review aims (30 minutes)

 Q&A period (20 minutes)
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 The research question is the objective of the 
study, the knowledge gap that the investigator 
wants to solve. 

 General question

▪ Should people exercise? 

 Focused question (preferred)

▪ Does isometric exercise lower blood pressure for individuals 
who have hypertension?
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 Research question 

 General question

▪ Does systematic changes in the electronic health record (EHR) 
improve cardiovascular risk? 

 Focused question

▪ Does EHR alerts based on underlying baseline cardiovascular 
risk improve the rate of appropriate statin administration for 
individuals without cardiovascular disease?

 Quality assurance versus scientific research 
question
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 FINER
 F = Feasible

 I = Interesting

 N = Novel

 E = Ethical

 R = Relevant (timely)

Source: Designing Clinical Research, 4th ed. Hulley, 
Cummings, Browner, Grady, Newman, 2013. 
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 What is known? (”Why should I care?”)

 Talk to mentors 

 Conduct an extensive literature search

 Focus on systematic reviews, narrative reviews, and editorials

 Use relevant search terms

 Related article search

 Web of science

 This takes the longest time and is difficult for most early 

stage investigators (in my opinion).
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 Web of science (demonstration)

 http://apps.webofknowledge.com/WOS_GeneralSearch_input.d

o?product=WOS&search_mode=GeneralSearch&SID=4DOrDx4

mc31xJDz6T9Z&preferencesSaved=

 Example: 

▪ Prognostic accuracy of day versus night ambulatory blood pressure: a cohort 

study
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 What is not known? 

 What are the knowledge gaps?

 What are the limitations (internal and external validity) of the 

prior studies?
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 What is the research question(s)?

 Should address important knowledge gaps

 Answering this question will lead to new/novel scientific 

knowledge

 Will influence the field, and may change current paradigms

 May lead to changes in scientific statement/guideline 

recommendations/conceptual models

 Avoid “me also” research questions
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 Research question

 How do we go from research question to aims / 

hypotheses?

13

14Hulley et al. Chapter 1.

Aims / hypothesesResearch question
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 Truth in the universe

 Target population: people with coronary heart disease (CHD)

 Phenomena of interest: % who take fish oil supplements?

 Truth in the study

 Intended sample: all patients with history of CHD seen in cardiology 

clinic at CUMC for the last year

 Intended variables: self‐reported use of fish oil supplements

 Actual study

 Actual subjects: smaller group of patients with a CHD diagnosis in the 

EHR in the prior year who filled out a questionnaire about supplements

 Actual measurements: response to questionnaire about fish oil 

supplements
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 Specific Aim

 What are you specifically proposing to study?

▪ Primary Aims

▪ Secondary Aims

▪ Exploratory Aims 

 Aims should be be independent of one another

 Does the failure of one aim invalidate another aim?

 There should be a logical flow of the aims
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 Example 1
 Research Question: Does lowering dietary salt intake 
affect blood pressure among those at risk?

 Primary Aim: To determine whether a reduction of 
dietary sodium intake leads to a reduction in blood 
pressure among middle‐aged individuals with a history 
of heart disease.

 Example 2
 Research Question: Do multi‐vitamins impact cancer 
risk?

 Primary Aim: To determine whether long‐term multi‐
vitamin supplementation decreases the risk of total 
and site‐specific cancer events among men.
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 Hypothesis

 What is your expected finding?

 A statement derived from a theory that predicts the relationship 
among variables representing concepts, constructs, or events 
(Mosby’s 5th ed.)

 A research hypothesis is a specific, testable prediction about 
what will happen under a given set of circumstances or 
conditions 
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 Hypothesis

 Primary Aim

▪ One hypothesis or multiple hypotheses per Primary Aim

 Secondary Aim?
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 Example
 Primary Aim 1: To compare the difference between clinic blood 
pressure and daytime blood pressure on ambulatory blood 
pressure monitoring when clinic blood pressure is assessed using 
the unattended versus attended automated oscillometric
method.

 Hypothesis 1: The difference between clinic blood pressure and 
daytime blood pressure on ambulatory blood pressure 
monitoring will be smaller when clinic blood pressure is assessed 
using the unattended versus attended automated oscillometric
method. 
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 What is the health care/biomedical research problem (topic) 
and how important is it. What is the unmet need.

 What is already known and accepted in this area
 What is the problem, roadblock, the unknown (i.e. the 

“research question”)? 
 Limitations of prior studies

 Unaddressed questions
 Long‐term goal = What final “big result” will the research help 

achieve down the road ?
 What is the specific narrow goal of this research?
 Statement of the research question of your study

 How will your study address:
 Limitations of prior studies and what is not known

 The research question
22
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 How your study is innovative
 Statement of specific aims and hypotheses

 If the aims/hypotheses are met, what are the implications for 
the unmet need?

 If the aims/hypotheses are not met, what the implications?

 Study design

 Alternatively, this can go above aims/hypotheses.

 Health implications (summary)
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 Mentor and mentorship plan

 Candidate description (who are you? what are your 

career goals? why do you need training? Not a personal 

statement per se)

 Career development and career goals

 Long‐term career goals

 Short‐term career goals (training aims)

▪ Addressed by training modules (approach)

24
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 My long‐term goals are to:
 Build a high productive, independent laboratory to continue my 

scientific investigations into preventive cardiology.
 Train and mentor future clinical researchers as they develop into 

independent scientists.
 Develop a strong network of collaborators within the research 

community.
 My short‐term goals (i.e. aims) are to:
 Have formal training in the design, conduct, and evaluation of clinical 

trials including randomized controlled trials. 
 Acquire statistical expertise in the analysis of longitudinal data.  
 Have further training in relevant laboratory techniques applicable to 

conducting patient‐oriented laboratory‐based research.
 Have further training in preventive cardiology.
 Refine my ability to articulate research ideas and findings.
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Training Module Mentors Mode of Learning

1.   Clinical Trials Design
Pickering &
Davidson

Graduate coursework
Weekly research meetings
Applied training

2.   Statistics Chaplin
Graduate coursework
1‐on‐1 meetings every other   

week

3.   Basic Science Methodology Badimon 
Graduate coursework
Weekly research meetings
Applied laboratory training

4.   Preventive Cardiology Pickering 
Weekly research meetings
Clinical experience
Guided reading

5.   Medical Research     
Dissemination

Pickering &
Davidson

Collaboration on submitted  
manuscripts and R01   
applications
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 Typically one page in length (no greater)

 Minimum and essential for a proposal in development

 Deciding if good science

 Deciding if feasible (i.e. is science overambitious)

 Deciding who is on the investigative team

 Deciding initial statistical plan and power analyses

 Determining if study is overbudget

 Show it people outside your area and get feedback

 When finalized, rest of the application will come easily
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 Be concise and crystal clear

 Be somewhat redundant throughout the writing

 Speak to a more general research audience

 Highlight gaps and innovation; and state what happens 

when your study is done successfully

29

30Hulley et al. Chapter 1.

Aims / hypothesesResearch question
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 Six handouts

31

32



17

33

34

https://www.northwestern.edu/climb/resources/written-communication/index.html



18

35

36



19

37

38



20

39

Examples of Specific Aims Page 
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Additional Resources
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