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Aka “Designing Research with Purpose”

• Make it important – start with a clinical question

• The PICOTS approach

• Collaboration and mentorship

• Developing research that builds upon itselfO
u
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Pracie

Why do clinical research? 

1. So science, data, care, and culture 

align for constant improvement

2. New knowledge is embedded into 

care delivery to create a 

continuous feedback loop

3. Goal: outcomes are personalized, 

with patients as active participants 

Practice 

generates 

data 

Data 

becomes 

knowledge
Knowledge 

informs 

practice



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

Funding



How to begin?

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?



Digging deeper: 

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?



Ask: Am I passionate about this?  

(i.e. there are LOTS of knowledge 

gaps in vet med)



Interest Funding

And........is there funding for it?



My why:  To improve the lives of animals with 

heart disease

My research question: How do we give dogs 

with CHF better quality and quantity of life?



FACTS from my specialty:

Millions of dogs in the US have mitral valve disease

o Yes, the problem is common

25% of these develop CHF

CHF median survival time is 12 months

o Yes, a solution would be impactful



How to cause more effective diuresis

How to slow disease progression

How to stratify risk 

A better understanding of CHF pathophysiology

Is there a place for personalized medicine?

What are the knowledge gaps?



Yes, it can be broken down into 

smaller, successive projects

Extending 

quantity and 

quality of life for 

dogs with CHF

Enhancing 

diuresis

Understanding 

diuretic 

resistance

Effect of 

diuretics on the 

RAAS

RAAS influencers

Chloride 

modulation



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



(P) 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



(I) INTERVENTION

• What is the main intervention, treatment, diagnostic 

test, procedure, exposure, or risk factor?

• What are the dosages, frequency, duration, and 

mode of delivery?



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

What are the dosage, frequency, duration, 

and mode of delivery?

• 0.5-1 mEq/kg PO q12 hrs

• Short term (2 months) – first step study

INTERVENTION



(C) COMPARISON / CONTROL

• Is there an alternative intervention or treatment to compare?

• Active: a di>erent drug, dose, or kind of therapy (“gold standard”)

• Inactive: placebo, standard care, no treatment

• Incidence rates



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

• Blinded 

COMPARISON / CONTROL



(O) 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 e>ects 

OUTCOME



(T) 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)?

• Short-term study (2 months)

How much time do I need to do the study?

• Patient study time

• Enrollment rate (caseload)

TIME



(S) STUDY TYPE / DESIGN

•Observational
Prospective, cohort

Case control

Cross-sectional

Retrospective

Descriptive

• Experimental
Prospective

Randomized controlled clinical trial



PICOT framework ensures research questions 

are specific, answerable, and relevant

Clinical 

Problem

Dogs with CHF have short survival despite medical therapy

Research 

Question

In dogs with CHF (P), does adding a chloride supplement 

(I) compared to standard therapy alone (C) improve chloride 

concentrations and suppress RAAS (O) over 2 months (T)?



Intentional study 

design promotes 

evidence based

medicine



Let’s be realistic though – how can I get 

research done when the clinic days are crazy?

O>-clinic time On-clinic time



Successful clinician scientists learn to 

dovetail research with clinics

Research 



Becoming a clinician scientist after a clinical residency: 

Collaboration

Mentorship

In-residency training and support



Pursue collaboration



Develop mentor / mentee relationships

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



My research journey:

the importance of mentorship



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



Turning a Clinical Question into a Research Project: Interactive Activities Worksheet 

Activity 1: PICOTS Workshop

Instructions:

• Think of a clinical case scenario that left you with unanswered questions or where a greater understanding of the 

disease or treatment options would be impactful. 

My Clinical Problem:

• Use the PICOTS framework to turn the scenario into a research question.

PICOTS Template:

• P (Population/Patient/Problem): _________________________________________

• I (Intervention): _______________________________________________________

• C (Comparison): ______________________________________________________

• O (Outcome): ________________________________________________________

• T (Time): ____________________________________________________________

• S (Study Type): ______________________________________________________

Your PICOTS Question:



TOCIPBest Study 

Type (S)

Clinical Question

1. Does Drug A reduce hospitalization rates 

in dogs with CHF?

2. Does adding immunotherapy to standard 

chemotherapy improve 1-year survival in 

dogs with high-grade lymphoma?

3. In cats having perineal urethrostomy, 

does absorbable versus non-absorbable 

suture reduce complications within 30 

days?

4. For diabetic cats, does a high-protein, 

low-carb diet versus standard diet improve 

glycemic control over 6 months?

5. In cats with hepatic lipidosis, does early 

versus delayed enteral nutrition improve 

survival to discharge?

7. In brachycephalic dogs undergoing 

surgery, does pre-op dexmedetomidine 

versus acepromazine reduce perioperative 

respiratory complications?

Activity 2: Study Design Match Game (PICOTS)
Instructions:
• Below are several clinical research questions. Next to each, write the most appropriate study type (S) and complete the 

PICOTS elements as possible.


