
EBM process

1. Ask
2. Search
3. Appraise
4. Apply
5. Evaluate



EBM process: 
Ask the right question 



EBM Process

The patient 1. Start with the patient -- a clinical problem or 
question arises out of the care of the patient 

The question
(ask)

2. Construct a well built clinical question derived 
from the case

The resource
(search)

3. Select the appropriate resource(s) and conduct a 
search

The evaluation
(apprise)

4. Appraise that evidence for its validity (closeness 
to the truth) and applicability (usefulness in clinical 
practice)

The patient
(apply)

5. Return to the patient -- integrate that evidence 
with clinical expertise, patient preferences and apply 
it to practice

Self-evaluation
(evaluate)

6. Evaluate your performance with this patient



The First Step in EBM

• Develop a well-built, answerable clinical 
question



Clinical scenario

• A 77-year-old man admitted for dyspnea and fever

• with low-grade fever, chills, rhinorrhea and a non-
productive cough

• developed dyspnea on exertion, purulent sputum, lateral 
chest wall pain with inspiration and a shaking chill 

• essential hypertension for 12 years, well controlled on 
diuretic therapy 

• not smoked



• On examination:
• respiratory rate: 28
• heart rate: 108 
• Temperature: 39.2°C 
• no wheezing 
• bronchophony and egophony in the left lower 

posterior lung field
• leukocytosis 
• hyponatremia 



Your diagnosis? Your plan?

• The team suspects acute community-acquired pneumonia
with hypoxemia

• plans chest radiographs, sputum studies, supplemental 
oxygen and antimicrobial therapy 



1. What microbial organisms can cause
community-acquired pneumonia?

2. How does pneumonia cause egophony?
3. What is the incidence of community-acquired 

pneumonia?

What questions you have about 
this case? 



• Notice: 
• these questions ask for general or “background”

knowledge about pneumonia.



type of question:
format matter 

Background
• Asks for general knowledge about a 
disorder

• two essential components:

 A question root (who, what, where, 
when, how)
 A disorder, or an aspect of a disorder



A practitioner’s questions:

1. In this patient are clinical findings sufficiently 
powerful to confirm or exclude pneumonia?

2. In this patient is a chest radiograph necessary for the 
diagnosis?

3. In this patient is the probability of Legionella
infection sufficiently high to consider covering this 
organism with the initial antibiotic choice?

4. In this patient, do clinical features predict outcome
well enough that as a “low risk” patient can be 
treated safely at home?



• these questions ask for specific knowledge 
about diagnosis, prognosis, and treatment of 
patients with pneumonia, which might be called 
“foreground” knowledge.



type of question:
format matter 

Foreground
1.The patient and/or problem
2.The main intervention (defined very broadly, 

including an exposure, a diagnostic test, a 
prognostic factor, a treatment, a patient 
perception,…)

3.Comparison intervention
4.The clinical outcome



From: Evidence Based Health Care Newsletter, Department of Clinical Epidemiology & Biostatistics, McMaster University, November 
1997 (http://hiru.mcmaster.ca/ceb/newslett/ceb_17.htm).  

http://hiru.mcmaster.ca/ceb/newslett/ceb_17.htm).


Asking a clinical question  
• Every clinical question should include description of 

population, intervention, comparison, and outcome
measures.

•Population
•Intervention
•Comparison
•Outcome



Mohammadi N, MD, 
MPH

Assistant Professor 
in Community 

Question components : PICO

• What types of     Participants?
• What types of     Interventions?
• What types of     Comparison?
• What types of     Outcomes?



Types of Questions:
concept matter  

• Therapy/prevention Question

• Prognosis Question

• Diagnosis Question

• Harm Question



Types of Questions VS. Types of Studies

Type of Question Suggested best type of Study

Therapy RCT>cohort > case control > case series

Diagnosis Prospective, blind comparison to a gold standard

Etiology/Harm RCT > cohort > case control > case series

Prognosis Cohort study > case control > case series

Prevention RCT>cohort study > case control > case series

Clinical Exam Prospective, blind comparison to gold standard

Cost Economic analysis

http://www.hsl.unc.edu/lm/ebm/Supplements/QuestionSupplement.htm

http://www.hsl.unc.edu/lm/ebm/Supplements/QuestionSupplement.htm


EBM process: 
Search the evidence  



EBM process

1. Ask
2. Search
3. Appraise
4. Apply
5. Evaluate



Two basic questions

• Where to search

• How to search



Finding a needle in a haystack!

• The amount of information available vs. the 
relevant information

• Limited time



Information mastery

Usefulness of 
medical information =

Relevance × Validity
Work 



How to hit the target?

All biomedical papers

Clinical studies

Relevant clinical studies 

Relevant and valid clinical studies

Relevant, valid, new clinical studies



Sources of clinically relevant and valid clinical 
studies: Haynes’ 4S model

Original published 
articles in journals

Cochrane reviews

Uptodate

Computerized decision 
support systems (CDSS)Systems

Synopses

Syntheses

Studies



Secondary Sources

• Pre-digested information that is 
evidence-based:

• Systematic reviews
• Practice guidelines



Synopses

• "When no evidence-based information 
system exists for a clinical problem, then 
synopses of individual studies and reviews
are the next best source....The perfect 
synopsis would provide exactly enough 
information to support a clinical action."  
(Haynes, 2001)





Syntheses

• "If more detail is needed or no synopsis is 
at hand, then databases of systematic 
reviews (syntheses) are available..." 
(Haynes, 2001)



Systematic Reviews

• Clear statement of purpose and scope
• Comprehensive search and retrieval of the relevant 

research
• Explicit selection criteria
• Critical appraisal of the primary studies
• Reproducible decisions regarding relevance, 

selection, and methodologic rigor of the primary 
research

• When quantitative methodology applied meta-
analysis



Studies
• "If every other S fails (i.e., no system, 

synopses, or syntheses), then it's time to 
look for original studies” (Haynes, 2001)

• E.g. Cochrane Controlled Trials Register 



EBM process:
Appraising evidences 



EBM process

1. Ask
2. Search
3. Appraise
4. Apply
5. Evaluate



What to Believe?



Introduction

Why do I need Critical Appraisal Skills?
• Not all literature accurate
• Conclusions drawn not always possible
• Why the inaccuracies?

• Stupidity
• “Publish or perish”
• Money

• Being cynical and suspicious is healthy



First you gather the facts, 
then you can distort them as 

much as you wish

Mark Twain



Why do I have to bother?
Can’t I trust the editors?

Percent of articles meeting quality criteria:

NEJM               12.6
Ann Int Med        7.6
JAMA                 7.2
Lancet                 6.2
BMJ             4.4
Arch Int Med   2.4 



The science of ‘trashing’ a paper

Unimportant 
issue

Unoriginal

Hypothesis not tested

Different type of 
study required

Compromised 
original protocol

Sample size too small
Poor statistics

Unjustified 
conclusion

Conflict of interest

Badly written



Key Quality Parameters

• Validity

• Reliability

• Importance



Validity

• Internal:
• Is the study designed in such a way that I can trust the findings?

• External:
• Is the study designed in such a way that I can generalize the findings?



Reliability

If the study was conducted again, would 
the results be the same?

Usually interpreted as the accuracy of measurement.



Importance

What was the effect size or magnitude 
of effect?

Clinical vs. statistical significance.



Tools for Critical Appraisal

• What are the results?

• Are the results valid?

• Will the results help me in patient care?

EBM “simplified” approach:



The Hierarchy of Evidence

Research
Primary Original Studies

Secondary Reviews of research



The Hierarchy of Evidence

1. Systematic reviews & meta-analyses

2. Randomised controlled trials

3. Cohort studies

4. Case-control studies

5. Cross sectional surveys

6. Case reports

7. Expert opinion



Checklists

• Checklists for particular types 
of literature are a quick and 
easy way of learning critical 
appraisal.

• They all have 3 stages:
• Basic questions.
• Essential appraisal.
• Detailed appraisal.



THE NEWCASTLE CRITICAL APPRAISAL 
WORKSHEET

A format for examining 
journal articles*

*(Based on Medical Journal of Australia 1992;157:389-94)
Presented by Dick Heller, Professor of Public Health, The 
University of Manchester, UK <Dick.Heller@man.ac.uk>

mailto:Dick.Heller@man.ac.uk


11 items, each with 3 sections

• Can you find this information in the paper?

• Is the way this was done a problem?

• Does this problem threaten the validity of the study?



11 items

• 1. What is the research question?
• 2. What is the study type?
• 3. What are the outcome factors and how are they measured?
• 4. What are the study factors and how are they measured?
• 5. What important confounders are considered?
• 6. What are the sampling frame and sampling method?
• 7. In an experimental study, how were the subjects assigned to groups? In a longitudinal study, 

how many reached final follow-up? In a case control study, are the controls appropriate? (Etc)
• 8. Are statistical tests considered?
• 9. Are the results clinically/socially significant?
• 10. Is the study ethical? 
• 11. What conclusions did the authors reach about the study question?



There is always evidence, but 
of different quality


