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Critical Evaluation of 
Scientific/Medical Articles
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Calvin Booker, DVM, MVSc
Feedlot Health Management Services

What best describes your job?
1. Practitioner/Consultant
2. Academician
3. Industry
4. Government/Public Practice
5. Student

What is your primary 
source of new information?
1. Google
2. Social hour(s) at DHMCP
3. Peer-reviewed papers
4. Trade publications
5. Notes from vet school
6. Conference presentations
7. List serves (e.g. AABP-L)
8. Pharmaceutical Tech Services

How often do you review or 
obtain new information?

1. Daily
2. Weekly
3. Monthly
4. Yearly
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What makes you read an 
article?
1. Specific topic
2. Author(s)
3. Title
4. Journal
5. CE “enforcement board”/boss/prof
6. Curiosity
7. Need to find answers

Information is King!
 How will you stay informed?

 Text books
 Colleagues
 Meetings
 Internet
 Journals

 Why “Critical Interpretation”?
 Too much information!!!
 Not everything written is correct

Common Mistakes
 Not adequately considering the source of 

information (e.g. internet)
 Not appreciating the value of peer review and 

considering the general niche of different data 
sources

 Not adequately considering study quality
 Not differentiating and considering internal and 

external validity
 Too much skimming
 Not being critical enough
 Being too critical

Types of Study Designs:
Descriptive

 Case Report

 Case Series

 Survey

These are relatively easy to do, but offer 
little “proof”, and may or may not be 
related to your world
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Types of Study Designs:
Analytic

 Observational
 Cross-sectional
 Cohort
 Case-control

 Experimental
 Laboratory
 Controlled Trials

Observational Difficulty? Strength of 
Proof?

Real 
World?

Cross-
sectional

moderate moderate Moderate

Cohort high high Very high

Case-Control moderate moderate high

Experimental

Laboratory moderate Very high Low

Controlled 
Trial

high Very high Very High

Reader’s Checklist
 Put the paper on trial
 Critically evaluate each point in turn
 Ask yourself: 

 Is this useful?
 Do I believe this report?
 Is the study design appropriate?

 No – Move on!
 Maybe – Get ready to move on
 Yes – Keep reading

How Should I Read the Article?
 Straight through v. Targeted review

1) Identify objectives
2) Basic study design
3) Tables and figures
4) Results 
5) Methods 
6) Discussion
7) References

(Title and Authors)
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General Criteria for 
Evaluating the Report
 Population 

 Appropriate for study?
 Relevant to your situation? 
 Sampling?

 Prevent or remove bias
 Randomization
 Masking
 Rigorously standardized methods

 Comparison group 
 Appropriate for objectives?  

 Outcome(s)
 Summarization / Analysis
 Conclusions

Study Validity
 Internal Validity

 Can we believe the results of this study?
• Bias? 
• Power? 
• Analysis? 
• Interpretation?

 External Validity
 Can you extrapolate results to other 

populations?

Statistics in Scientific Literature
 If you don’t understand basics of 

interpreting statistics
 You must rely on others (the authors) to 

make conclusions for you

 Not all authors make appropriate conclusions

 Biological and/or Economical Significance 
v. 

Statistical Significance
 Magnitude of effect

 Statistically detectable difference

The peer review process
 How does a manuscript get 

published in JDS?
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A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

 What is the study type?
1. Case report/series
2. Cross-sectional 
3. Case-control
4. Observational cohort
5. Randomized Field Trial
6. Lab/Challenge Study

A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

What is the experimental unit?
1. Dairy
2. Pen
3. Animal
4. Sperm

A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

Were the results significant?
Yes
No

Were the results important?
Yes
No

A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

Does the study have internal validity?
Yes
No

Does the study have external validity?
Yes
No
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A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

What are the strengths of this paper?

What are the limitations of this paper?

A new presynchronization system (Double-
Ovsynch) increases fertility at first 
postpartum timed AI in lactating dairy cows

Efficacy of a Resflor v. Draxxin or Excede for 
treatment of UF in feedlot calves

 What is the study type?
1. Case report/series
2. Cross-sectional 
3. Case-control
4. Observational cohort
5. Randomized Field Trial
6. Lab/Challenge Study



7

Efficacy of a Resflor v. Draxxin or Excede for 
treatment of UF in feedlot calves

What is the experimental unit?
1. Feedlot
2. Pen
3. Animal
4. Bacteria

Efficacy of a Resflor v. Draxxin or Excede for 
treatment of UF in feedlot calves

Were the results significant?
Yes
No

Were the results important?
Yes
No

Efficacy of a Resflor v. Draxxin or Excede for 
treatment of UF in feedlot calves

Does the study have internal validity?
Yes
No

Does the study have external validity?
Yes
No

Efficacy of a Resflor v. Draxxin or Excede for 
treatment of UF in feedlot calves

What are the strengths of this paper?

What are the limitations of this paper?
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Conclusions
 Be critical of authors that make too much 

of their data

 Draw your own conclusions

 One study cannot PROVE anything 

 However - Don’t be too skeptical
 There can never be a perfect study

 We advance from the accumulation of 
knowledge


