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Clinical Epidemiology
"helping smart doctors stop prescribing dumb treatments." 

• The science of making decisions 
about individual patients by using 

strong scientific methods of studies 
to ensure that predictions are 

accurate.

• Goal: clinical observation have valid 
conclusion by avoiding bias and 

random error.



Dr. David Sackett
since 1960s

• Sackett is the founder of the first clinical epidemiology department in 
Canada and led the move toward "evidence-based medicine," which he 
said has three components:

1. Being a good doctor with clinical skills to diagnose patients well. 
2. Using evidence generated from proper research, such as randomized 
clinical trials and are then carefully followed up to see whether they fare 
better. 

3. Incorporating a patient's expectations and values of health care. 



Types of health care professional

Evidence

Finders 

Evidence Users Evidence  generator

Evidence 

Ignorer



What EBM?

Expertise in integrating

1. Best research evidence

2. Clinical Circumstance

3. Patient values  in clinical decisions”



Evidence alone is never sufficient to make a 
clinical decision

• Tread-off among
• Benefit
• Risk
• Cost
• Practicality
• Patients’ value



COVID-19 vaccine



Evidence-Based Medicine

Research
evidence

Clinical 
Circum-
stance

Patient
preference



What EBM is not:

• Cookbook medicine

• Overrules 
experience/expertise

• Always about RCT’s

• Always cost-minimizing



Case study

• A  Thai female patient aged 25 years

• Came with low grade fever, pain at 
both cheeks, and nasal congestion 
with discharge for 2 days

• BT = 38 c, tender at maxilla sinus, 

posterior nasal dripping



What is her 
diagnosis?

What is the 
most 

appropriate 
treatment for 
this patient?



• Her diagnosis is acute rhinosinusitis

• You will prescribe antibiotics for her?

• Or just only symptomatic treatment?



Your decision 
based on?

Your own experiences

Past observation from your 
teachers

Advice from your colleagues

Clinical practice guideline 



Results from systematic review

• No treatment effect of antibiotics, even in patients whose 
symptoms had persisted for more than 10 days.

• Antibiotics for adults with clinically diagnosed acute rhinosinusitis: 
a meta-analysis of individual patient data. Lancet. Mar 
15 2008;371(9616):908-14



Case scenario

• Doctor gave her antibiotic and her symptoms relieved in the next 
three days.



Why patients get better?

Even though there  is no evidence that antibiotic is effective for 
treatment of acute rhinosinusitis.

Most of acute rhinosinusitis are caused from viral infection.

Thus, giving antibiotic to every patients with acute rhinosinusitis has 
more risk than benefit.



How to practice Evidence-
Based Medicine?



5 A’s of EBM

Step 1

• Ask an answerable 
clinical question

Step 2

• Find the best 
evidence

Step 3

• Critical Appraisal 
of the evidence

Step 4

• Apply the evidence 
to our patient

Step 5

• Assess patient 
preference



4 parts of clinical question

• Patient or Problem P 

• Intervention or exposure I 

• Comparison C

• Outcome O



atient or Problem

ntervention

omparison

utcome

“Patient” refers to the person 
presenting with the problem, or 

more simply, to the problem itself. 
Both concepts are important in 

searching.



atient or Problem

ntervention

omparison

utcome

“Intervention” refers to the action 
taken in response to the problem.  

This is often a drug or surgical 
procedure, but it can take many 

forms.



atient or Problem

ntervention

omparison

utcome

“Comparison” refers to the benchmark 
against which the intervention is 

measured.  Often it refers to another 
treatment, no treatment, or a placebo.



atient or Problem

ntervention

omparison

utcome
“Outcome” refers to the 
anticipated result of the 

intervention.



Scenario 2

• You are a physician supervising a senior resident 
in a tertiary care hospital in Bangkok. 

• Your 60-year-old uncle was admitted at your 
hospital due to congestive heart failure. His 
underlying diseases were DM, HT and HLP and he 
has treated with ASA already.

• After recovery from CHF, his EF was 25% with 
sinus rhythm so his son concerned about 
thromboembolic risk and ask you whether you 
will prescribe anti-coagulant for him or not. 



Step 1 
Converting a 
clinical 
problem into 
a clinical 
question

P: In 60-year-old man with heart 
failure, sinus rhythm

I: Warfarin

C: ASA

O: Stroke, Mortality 



How can you recognize and formulate 
clinical questions as they occur?

• Pay careful attention to the questions that 
spontaneously occur to you. 

• Listen for the question behind the question

• Should he be prescribed for anti-
coagulant?

Might become 

• Is anti-coagulant like wafarin more 
effective than aspirin for prevention of 
death and stroke in patients with heart 
failure?



What if too 
many 
questions 
arise?

• Patients may have several active problems 

• possible questions about diagnosis, prognosis, 
therapy for each problem

• What is the most important issue for this 
patient now? 

• Which question, when answered, will help 
me most? 

• Then selecting from the many the few 
questions that are most important to answer 
right away. 



Step 2: Searching the 
evidence



How?

1. Formulate your PICO question

2. Try secondary sources

3. Choose primary database(s)

4. Combine textwords

5. Filter for the right type of study



Information Sources

SYSTEMS SYNOPSES SUMMARIES STUDIES
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Synopses

• Pre-appraised journals and databases

• To identify the most important and valid research articles

• Benefit of synopses: save time

• To get the relevant information that would be contained in 
1 Evidence-Based Medicine article. 
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Synopses

ACP Journal club: http://annals.org/journalclub.aspx

InfoPOEMs: http://www.infopoems.com

EBM Journal (by BMJ): http://ebm.bmj.com/

33



34



35



36



37



Information Sources

SYSTEMS SYNOPSES SUMMARIES STUDIES
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System

Regularly updated evidence

Sometimes with 
guidance/recommendations

PIER: 
http://pier.acponline.org/index.html

UpToDate: http://www.uptodate.com/

BMJ Clinical Evidence: 
http://www.clinicalevidence.com







Information Sources

SYSTEMS SYNOPSES SUMMARIES STUDIES
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Summaries

Systematic reviews that are well conducted

The Cochrane Library: http://www.cochrane.org

Medical database: Medline, EMBASE, Scopus
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Cochrane Library

• http://www.thecochranelibrary.com

• The Cochrane Collaboration 

founded with respected to Archie 

Cochrane  (1909-1988)

Professor Archibald Leman Cochrane, CBE 
FRCP FFCM, (1909 - 1988)
From “Cardiff University Library, Cochrane 
Archive, University Hospital Llandough”.
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Cochrane 
library

Cochrane Database of Systematic Reviews 
(CDSR)

Cochrane Central Register of Controlled 
Trials (CENTRAL)

Cochrane Methodology Register (CMR) 

Database of Abstracts of Reviews of Effects 
(DARE)

Health Technology Assessment Database 
(HTA)

NHS Economic Evaluation Database
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Try secondary 
sources 

Uptodate: 
http://www.uptodate.com

Cochrane library: 
http://www.thecochranelibra
ry.com

TRIP database: 
http://www.tripdatabase.com

http://www.thecochranelibrary.com/




Information Sources

SYSTEMS SYNOPSES SUMMARIES STUDIES
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Studies

• Original primary studies

• Randomized/Nonrandomized 
Controlled Trials

• Cohort studies

• Case-control studies

• Cross sectional studies

• Case reports



Primary sources

Choosing the right bibliographic database(s)

Database Coverage

MEDLINE US database covering all aspects of clinical medicine, biological 
sciences, education and technology

EMBASE European equivalent of MEDLINE, with emphasis on drugs and 
pharmacology

CINAHL Nursing and allied heath, health education, occupational and 
physiotherapy, social services



Medical databases
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Database Time Search engine Field

MEDLINE 1946 to date PubMed American journals

EMBASE 1974 to date Ovid European journals

CINAHL 1937 to date EBSCO Nursing, allied health

Psyclnfo 1887 to date Ovid behavioral sciences 
and mental health



PubMed

• 22 million citations for biomedical literature from MEDLINE, life science journals, 
and online books

• Is developed and maintained by the National Center for Biotechnology 
Information (NCBI)

• Free of charge
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Scopus

• Original articles from 20,000 peer-reviewed journals

• "Articles-in-Press" from more than 3,850 journals and publishers

• 29 million records, including references, going back to 1995

• 21 million pre-1996 records going back as far as 1823
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Search Engine 
and Database

Search Engine Database(s)

PubMed MEDLINE

Ovid MEDLINE, EMBASE, …

Scopus SCOPUS



Combine text 
words
Boolean 
Operators

• Intersection (AND) 
• only those citations that contain 

selected terms. 

• Union (OR) 
• citations that contain at least one of the 

selected terms. 

• Difference (NOT) 
• exclude citations with the selected term 
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AMD Bevacizumab

AMD RVO

AMD DME



MEDLINE 
searching 
skills

• Searched with keywords

• Applied “Limits’’

• Used “Clinical Queries”

• Used Medical Subject Headings 
(MeSH)



Step 3 Critical Appraisal 
of the evidence



Users’ Guide 
for an Article



Critical 
appraisal

Are the results of the 
study valid?

What are the results?

How can you apply the 
results to patient care?



Type of 
question in 

clinical 
practice

Diagnosis

Etiology or 
causation

Treatment

Prognosis



What is the best study 
design for each types of 

clinical question?



Hierarchy of Evidence

Systematic 
reviews

Randomized Controlled 
Trials

Cohort 
studies

Case-control 
studies

Cross-
sectional
studies

Cases 
reports



Diagnostic study

Patients suspected 
of having 

target condition

Diagnostic 
test

Target 
present

Target not 
present

Gold 
standard



Harm study 

Eligible patients Choice or 
happanstance

Outcome

Outcome

Expose

Non-Expose



Therapy study

Eligible patients Randomiztion

Outcome

Outcome

Intervention

Comparison



Prognosis study

Patients at risk of 
experiencing 
target events

Prognostic 
factors

Experience
Outcome

Not experience
Outcome

Not have prognostic factor

Have prognostic factor





• Evaluating the performance of the information in clinical practice.

• Discovering areas where more research is needed.

• Applying the information in clinical practice with physicians.



RACE 611

• Diagnostic study

• Therapeutic study

• Risk/harm study

• Prognostic study

• Systematic review

• Guideline



LECTURE SMALL GROUP 
DISCUSSION

PRESENTATION OF 
CRITICAL 

APPRAISAL  



Assignment

Diagnostic 19% 
(Presentation 15%, 
Participation 4%) 

2. Therapeutic 19% 
(Presentation 15%, 
Participation 4%) 

3. Risk 19% 
(Presentation 15%, 
Participation 4%) 

4. Prognostic 19% 
(Presentation 15%, 
Participation 4%) 

5. Systematic 
review 19% 

(Presentation 15%, 
Participation 4%) 

6. EBM Teaching 
5% 


