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Concept of Randomization 



Blinding 



What Could Possibly Go 
Wrong? 



TRUTH IN THE 
UNIVERSE

TRUTH IN 
THE STUDY

Research 
question

Study plan

Phenomena 
of interest

Intended 
sample

Intended 
variables

Actual 
study

FINDINGS IN 
THE STUDY

Actual 
subjects

Actual 
measurements

EXTERNAL 
VALIDITY

INTERNAL 
VALIDITY

Target 
population

Error Error

Infer Infer

What 
Makes 
Clinical 

Research 
Difficult?

Design Implement



Sources of Error = Wrong Conclusions 
= Threats to Validity

• Sources of Error 
• Design 

• Study sample- inclusion and exclusion criteria

• Power or sample size 

• Measures used in the study

• Data management 

• Analysis of results 

• Interpretation of results   



Errors in Design

• Study design does not match the question that the team is trying to 
answer

• The study is too short and ends before the outcome of interest occurs 
in most individuals 



Errors in Study Sample 

• Participants don’t reflect the larger population of interest

 

• Participants will not respond to the study intervention 



Errors in Sample Size 

• Not enough participants enrolled to be able to detect a difference



Errors in Study Measures 

• Measures phenomena of interest 

• Responsive to the treatment 

• Change during the duration of the study

• Reflect a clinically important change 



Does the outcome meaure the phenomena of 
interest?



Is the Effect of the Intervention Clinically 
Meaningful? 



Confounding- Example of Incorrect 
Interpretation of Results 



Errors in Data Management, Analysis, and 
Interpretation of Results 

• Data collection is incomplete, challenging to analyze 

• Incorrect analysis for the study design or outcome measures 

• Results are interpreted incorrectly 
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Dissemination of Results 



What Is Peer Review?



Manuscript Structure
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