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Aka “Designing Research with Purpose”

• Make it important – start with a clinical question

• The PICOT approach

• Collaboration and mentorship

• Developing research that builds upon itself



Why? 
1. So science, data, incentives, and 

culture align for constant improvement

2. New knowledge is seamlessly 

embedded into care delivery

3. New knowledge is captured from every 

patient experience to create a 

continuous feedback loop

4. Outcomes are personalized, with 

patients as active participants 



Clinician scientists 

integrate real-world 

clinical insight with 

rigorous scientific 

methodology to 

advance medicine and 

improve patient care



How do you “find” an area to study?

Exposure 
during 
residency 
(mentor’s 
research)

Cases

Interest



My career examples
Post-residency
Mid-career
Now



Start with a clinical question 
from everyday practice

(identify the knowledge gap)



Why does this patient population get ___ disease?

How does this disease develop? 

What if we treated with ____ approach?



Questions about the Clinical Question

Does it address a gap?

Is the problem common?

Can it be broken down into manageable projects?

Would a solution be impactful?

Am I passionate about this?  (i.e. there are LOTS of knowledge gaps in vet med)



FACTS from my specialty:

❑Millions of dogs in the US have heart disease

❑25% of these develop CHF

❑CHF median survival time is 12 months



Where are the knowledge gaps?

We need more effective diuresis

Approaches to slowing disease progression

Ways to stratify risk 

Better understanding of CHF pathophysiology

Personalized medicine

My questions: How do we give dogs with CHF 
better quality and quantity of life?



25 years later

CHF associated 
hypochloremia is 

associated with poor 
outcomes – can we 

correct it?

Maybe we can give 
furosemide as a 
CRI to get better 

diuresis?



You’ve got an idea – now what?



PICOT (S): the well-built clinical question

POPULATION / PATIENT / PROBLEM

INTERVENTION

COMPARISON / CONTROL

OUTCOME

TIME

STUDY TYPE

P
I

C
O
T
S



POPULATION / PATIENT / PROBLEM

• What is the patient population or 

primary problem?

• What are the relevant demographic 

factors or most important 

characteristics of the patient?

• What is the setting?



Let’s use one of 
my projects: 

Does oral KCl 
supplementation 

raise serum Cl 
and suppress the 

RAAS in CHF?
 

What is the patient population or primary problem?

• Dogs with advanced CHF (poor outcomes)

• RAAS dysregulation contributes to disease progression

What are the relevant demographic factors or most 
important characteristics of the patient?

• Underlying irreversible heart disease

• Universal diuretic need

• Hypochloremia is found in 10-15%

• Survival is worse with hypochloremia

• Hypochloremia turns the RAAS on

What is the setting?

• Clinical referral cardiology practice

POPULATION / PATIENT / PROBLEM



INTERVENTION

• What is the main intervention, treatment, 

diagnostic test, procedure, exposure, 

patient perception, or risk factor?

• What are the dosages, frequency, duration, 

and mode of delivery?
Examples:
Medication
Surgery
Test



Does oral KCl 
supplementation 

raise serum Cl 
and suppress the 

RAAS in CHF? 

What is the main intervention, treatment, 

diagnostic test, procedure, exposure, patient 

perception, or risk factor?

• Oral KCl administration for hypochloremia

• Serum biochemistry panel

• Comprehensive RAAS analysis

What are the dosage, frequency, duration, and 

mode of delivery?

• Placebo controlled, oral

• Blinded

• Short term (2 months) – first step study

INTERVENTION



COMPARISON / CONTROL

• Is there an alternative intervention or treatment to compare?

• Active: a different drug, dose, or kind of therapy

• Inactive: placebo, standard care, no treatment

Examples:
Incidence rate
“Gold standard” test



Does oral KCl 
supplementation 

raise serum Cl 
and suppress the 

RAAS in CHF? 

Is there an alternative intervention 
or treatment to compare?

• Placebo plus standard CHF care for 
both treatment arms

COMPARISON / CONTROL



OUTCOME

• What is(are) the ideal clinical outcome(s)?

• Specific and measurable

• Objective or subjective

Examples:
Mortality rate
Rehospitalizations
Laboratory values
Disease resolution
Test sensitivity/specificity



Does oral KCl 
supplementation 

raise serum Cl 
and suppress the 

RAAS in CHF? 

What is(are) the ideal clinical outcome(s)?

• Normalization of serum chloride 

concentrations

• RAAS damping

• Absence of adverse effects

OUTCOME



TIME

• How much time does it take to 

demonstrate the clinical outcome(s)?

• Estimated time for study completion



Does oral KCl 
supplementation 

raise serum Cl 
and suppress the 

RAAS in CHF? 

How much time does it take to 
demonstrate the clinical outcome(s)?

• Feasibility based on hypochloremic 
CHF caseload

• Short-term study (3 months)
• Future studies to look at outcomes

TIME



STUDY TYPE / DESIGN

• Observational
• Prospective, cohort
• Case control
• Cross-sectional
• Retrospective
• Descriptive

• Experimental
• Prospective
• Randomized controlled clinical trial



Intentional study 
design promotes 
evidence based 
medicine



Becoming a clinician scientist: how to 
complement the clinical training of a residency

• Collaboration

• Mentorship

• In-residency training and support

• How can I do research when the clinic day is crazy?



Pursue collaboration



Develop mentor / mentee relationships

https://scse.d.umn.edu/about/faculty-mentoring-program/benefits/mentee



My research journey:
  the importance of mentorship



ow high you have climbed but by how many people you brought with you. – v

Becoming faculty means giving back through 
mentorship at the same time as being mentored

Success is not counted by how high you have climbed 
but by how many people you brought with you

  Dr. Wil Rose



How can I do research when the clinic day is crazy?
Dovetailing research with clinics



Congrats!
You designed a 
great study, got 
funding, carried 
out the study, 
presented at a 
meeting, wrote a 
manuscript, and 
got it published!

What’s next?



Challenges: What if the study is a dead end? 

• “This is why we call it re-search”……

• Interests and opportunities change

• Side bars are ok



And what if my interests change?



Passion in research: 
the secret sauce

The key is falling in 
love with something, 

anything.  If your 
heart’s attached to it, 

then your mind will 
be attached to it

Vera Wang
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