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D e p a r t m e n t    o f    O p h t h a l m o l o g y,  CMU

Evidence-based Eye Care
• วัตถุประสงค์เชิงพฤติกรรม หลงัจากจบการเรียนการสอนแลว้ 

นกัศึกษาสามารถ Students are able to:
1. ดูแลสุขภาพตาโดยใช ้หลกัฐานเชิงประจกัษ์ / การอา้งอิงหลกัฐานทางการแพทย ์(Use 

evidence-based medicine/ eye care as it relates to patient’s 
condition and diagnosis)* 

2. Consult the medical literature (web-based resources and 
references materials) to support education and improve 
patient care*

3. วเิคราะห์ผลงานวจิยัทางจกัษุวทิยาของผูอ่ื้นอยา่งเป็นระบบ (Critical appraisal) 

*Accreditation Council for Graduate Medical Education (ACGME) core competencies, Upstate 
Medical University, New York, USA 

S. Ausayakhun, MD, MHSc.
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What is evidence-based eye care?

S. Ausayakhun, MD, MHSc.
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What is evidence-based medicine?

“การทาํเวชปฏิบัติโดยใช้ หลกัฐานเชิงประจักษ์ / การอ้างอิงหลกัฐานทาง

การแพทย์”

“เวชศาสตร์เชิงประจักษ์”

What is evidence-based eye care/ophthalmology?

“การดูแลสุขภาพตาโดยใช้ หลกัฐานเชิงประจักษ์ / การอ้างอิง

หลกัฐานทางการแพทย์”

“จักษุเชิงประจักษ์”

S. Ausayakhun, MD, MHSc.
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Life long learning
“The hardest conviction to 

get into the mind of a 
beginner is that the 
education upon which 
he is engaged is not … 
a medical course, but a 
life course, for which 
the work of a few years 
under teachers is but a 
preparation.”

William Osler

• ความเช่ือมัน่ท่ียากท่ีสุดท่ีจะเขา้มาใน

ใจของผูเ้ร่ิมตน้ ไม่ใช่หลกัสูตร

ทางการแพทยท่ี์เขา้มาเรียน แต่เป็น 

หลกัสูตรชีวติ ซ่ึงการทาํงานในช่วง 

สองสามปีภายใตค้รู เป็นการเตรียม

ความพร้อมเท่านั้น

S. Ausayakhun, MD, MHSc.
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Sir William Osler (1849-1920)
“Father of Modern Medicine”
– He is one of the founding 

professor of Johns Hopkins 
Hospital

– He created the first 
residency program for 
specialty training of 
physicians

– He was the first to bring 
medical students out of the 
lecture hall for bedside 
clinical training

• ความเช่ือมัน่ท่ียากท่ีสุดท่ีจะเขา้มาใน

ใจของผูเ้ร่ิมตน้ ไม่ใช่หลกัสูตร

ทางการแพทยท่ี์เขา้มาเรียน แต่เป็น 

หลกัสูตรชีวติ ซ่ึงการทาํงานในช่วง 

สองสามปีภายใตค้รู เป็นการเตรียม

ความพร้อมเท่านั้น

S. Ausayakhun, MD, MHSc.
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Welch Medical Library, JHU

S. Ausayakhun, MD, MHSc.
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William Osler Quotes

S. Ausayakhun, MD, MHSc.

“Medicine is learned by 
the bedside and not in 
the classroom. Let not 
your conceptions of 
disease come from 
words heard in the 
lecture room or read 
from the book. See, and 
then reason and 
compare control. But 
see first .”

William Osler
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William Osler Quotes

S. Ausayakhun, MD, MHSc.
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What is evidence-based medicine?

S. Ausayakhun, MD, MHSc.
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What is evidence-based medicine?

“Evidence-based medicine 
(EBM) is the process of 
systematically reviewing, 

appraising and using 
clinical research findings 
to aid the delivery of 
optimum clinical care to 
patients”

Rosenberg & Donald

S. Ausayakhun, MD, MHSc.
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Evidence-based Medicine Triad 

S. Ausayakhun, MD, MHSc.
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Levels of Evidence

S. Ausayakhun, MD, MHSc.
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Hierarchy of Study Designs & Levels of Evidence

S. Ausayakhun, MD, MHSc.
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Steps in EBM process
1.Formulate an answerable clinical question
2.Track down the best evidence
3.Critically appraise the evidence
4.Integrate with clinical expertise and patient 

concerns

S. Ausayakhun, MD, MHSc.
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Steps in EBM process
1.Formulate an answerable clinical question
2.Track down the best evidence 
3.Critically appraise the evidence
4.Integrate with clinical expertise and patient 
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Step 1. Formulate an answerable clinical question

What type of question you are asking?
• Clinical finding
• Diagnosis
• Prognosis
• Therapy
• Prevention

S. Ausayakhun, MD, MHSc.
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Anatomy of question
PICO
P = Population / Patient
I  = Intervention
C = Comparison / Control
O = Outcome
T = Time

S. Ausayakhun, MD, MHSc.
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Clinical questions & Study design
• Diagnosis
• Prevalence
• Incidence
• Risk
• Prognosis
• Treatment
• Prevention
• Cause

• Cross-sectional
• Cross-sectional
• Cohort
• Cohort, Case-control
• Cohort
• RCT
• RCT
• Cohort, Case-control

S. Ausayakhun, MD, MHSc.
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Steps in EBM process
1.Formulate an answerable clinical question
2.Track down the best evidence 
3.Critically appraise the evidence
4.Integrate with clinical expertise and patient 

concerns

S. Ausayakhun, MD, MHSc.
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Step 2. Track down the best evidence (online)

• The approach for finding evidence
2.1 Identify search terms and search strategy
2.2 Look for secondary sources
2.3 Search for primary sources

S. Ausayakhun, MD, MHSc.
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2.1 Identify search terms and search strategy

Following these steps:
2.1.1 Formulate your question (PICO)
2.1.2 Choose your search terms
2.1.3 Turns search terms into a search strategy
2.1.4 Turn a search strategy into results

S. Ausayakhun, MD, MHSc.
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Scenario: 
• An eye resident has a 

special interest in 
watching tablet/smart 
phone of children. He 
would like to see what 
evidence is available, 
particularly on the 
progression of myopia 
in children. 

S. Ausayakhun, MD, MHSc.
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2.1.1 Formulate the question
PICO
P = Population / Patient
I  = Intervention
C = Comparison / Control
O = Outcome
T = Time

S. Ausayakhun, MD, MHSc.
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2.1.1 Formulate the question
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

Watching the 
tablet/smart 

phone

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

Watching the 
tablet/smart 

phone
Play games

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

Watching the 
tablet/smart 

phone
Play games

Myopia progression

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

Watching the 
tablet/smart 

phone
Play games

Myopia progression
Axial length longer

S. Ausayakhun, MD, MHSc.
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2.1.2 Choose the search terms
• Can watching the tablet/smart phone cause 

the progression of myopia in children?

P I O

Children 
Teenagers 

Adolescents 

Watching the 
tablet/smart 

phone
Play games

Myopia progression
Axial length longer
Corneal curvature 

increase

S. Ausayakhun, MD, MHSc.
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2.1.3 Turns search terms into a search strategy

• OR = combine terms/words where we want 
either or any of them to appear in an article

• e.g. children (A) OR teenagers (B)

A          C B

OR = A + B +C

S. Ausayakhun, MD, MHSc.
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2.1.3 Turns search terms into a search strategy

• AND = combine terms/words where we want 
both or all of them to appear in an article.

• e.g. children (A) AND teenagers (B)

A          C B

AND = C

S. Ausayakhun, MD, MHSc.
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Step 2. Track down the best evidence (online)

• The approach for finding evidence
2.1 Identify search terms and search strategy
2.2 Look for secondary sources
2.3 Search for primary sources

S. Ausayakhun, MD, MHSc.
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2.2 Look for secondary sources (prefiltered)
• Advantages:
- Comprehensive literature 

search
- Strict criteria for quality 

and validity research
- Informative abstract
- Regularly updated
• Limitations:
- Not for very focused or rare 

conditions

• www.nice.org.uk
• www.sign.ac.uk
• www.guideline.gov
• www.cma.ca
• www.nzgg.org.nz
• www.tripdatabase.com
• Medical link websites:
- Medscape
- MD Consult
- e-medicine
• Organization websites
• Etc.

S. Ausayakhun, MD, MHSc.
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Step 2. Track down the best evidence (online)

• The approach for finding evidence
2.1 Identify search terms and search strategy
2.2 Look for secondary sources
2.3 Search for primary sources

S. Ausayakhun, MD, MHSc.
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2.3 Search for primary sources
• Advantages:
- Comprehensive 

coverage
- Readily accessible
• Disadvantages:
- Large size and 

complexity
- Wide range of 

publications 

• PubMed
• National Library of 

Medicine
• Etc.

S. Ausayakhun, MD, MHSc.
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Steps in EBM process
1.Formulate an answerable clinical question
2.Track down the best evidence 
3.Critically appraise the evidence
4.Integrate with clinical expertise and patient 

concerns

S. Ausayakhun, MD, MHSc.
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Step 3. Critically appraise the evidence

• 3 consideration in  Critical Appraisal:
V = Is the study valid?
R = What is the result and is it important?
A = Can it apply to my patients?

S. Ausayakhun, MD, MHSc.
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Is the study valid?
• Journal
• Authors
• Research questions
• Study design
• Statistical analysis

S. Ausayakhun, MD, MHSc.
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What’s Journal? (V)

44
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What’s Journal? (V)

S. Ausayakhun, MD, MHSc.
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What’s Journal IF? (V)
• IF = Impact factor 
• A measure of the frequency with which the 

average article in a journal has been cited in a 
particular year or period

• การวดัค่าความถ่ีของการอา้งอิงบทความของวารสาร

• ประเมินคุณภาพ เปรียบเทียบ และจดัอนัดบัวารสาร

S. Ausayakhun, MD, MHSc.
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Who is/are the authors? (V)
Only 2 authors:
• First author
• Corresponding author
• ถา้ไม่แน่ใจวา่จะเรียกช่ือถูกไหม กไ็ม่ตอ้งอ่าน (A.Barbara แนะนาํ)

• แนะนาํพอสงัเขปวา่ เป็นใคร อยูท่ี่ไหน มีความชาํนาญทางไหน

S. Ausayakhun, MD, MHSc.
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What is/are the research questions? (V)

• What question did the study ask?
• PICO in clinical trial/systematic review

S. Ausayakhun, MD, MHSc.
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What is the Study design? (V)
• Is the study design appropriate to the research 

question?

S. Ausayakhun, MD, MHSc.
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Clinical questions & Study design
• Diagnosis
• Prevalence
• Incidence
• Risk
• Prognosis
• Treatment
• Prevention
• Cause

• Cross-sectional
• Cross-sectional
• Cohort
• Cohort, Case-control
• Cohort
• RCT
• RCT
• Cohort, Case-control

S. Ausayakhun, MD, MHSc.
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Study Design Scheme in Ophthalmology J
All Studies

Clinical Interventional Studies Observational Studies Other Study Types

Comparative Trials Case-control Study Meta-analysis

Randomized Controlled Trial Cross-sectional Study Systematic Reviews
Non-randomized Comparative Trial Cohort Study Narrative Reviews

Observational Case Series Historical Study

Observational Case Report

Non-comparative Case Series

Non-comparative Case Report

Non-comparative 
Trials

S. Ausayakhun, MD, MHSc.
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What is/are the Statistical analysis? (V)

• Is the statistical analysis appropriate to the 
research question?

S. Ausayakhun, MD, MHSc.
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What is the result and is it important? (R)

• Does the result answer to the research 
question?

S. Ausayakhun, MD, MHSc.
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Can it apply to my patients? (A)
• Make your own opinion to this article and 

explain the reason

S. Ausayakhun, MD, MHSc.
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Critical Appraisal Checklist Tools

• CASP (Critical Appraisal Skill Program)
• BMJ Best Practice
• JBI (Joanna Briggs Institute)
• CEBM (Center for Evidence-Based Medicine, 

Oxford University)
• Etc.

• Choose the appropriate study design!! 

S. Ausayakhun, MD, MHSc.
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Example: Simplifying critical appraisal RCT

The two mnemonics method
• What question did the 

study address?
– PICO

• Were methods valid?
– RAMMbo

S. Ausayakhun, MD, MHSc.

• CEBM (center for evidence based medicine),
Oxford University
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Steps in EBM process
1.Formulate an answerable clinical question
2.Track down the best evidence 
3.Critically appraise the evidence
4.Integrate with clinical expertise and patient 

concerns

S. Ausayakhun, MD, MHSc.
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Step 4. Integrate with clinical expertise and patient 
concerns

S. Ausayakhun, MD, MHSc.
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The 5 steps of EBM

1. Formulate an answerable question
2. Track down the best evidence 
3. Critically appraise the evidence for validity, clinical 

relevance and applicability 
4. Individualize, based clinical expertise and patient 

concerns
5. Evaluate your own performance

• CEBM (center for evidence based medicine),
Oxford University

S. Ausayakhun, MD, MHSc.
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Life long learning….
• "It is astonishing with how 

little reading a doctor can 
practice medicine, but it is 
not astonishing how badly 
he may do it."

Sir William Osler 1849-1920

S. Ausayakhun, MD, MHSc.
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Question during reading articles
• Is it of interested?
• Why was it done?
• How was it done?

• What has it found?
• What are the 

implications?
• What else of interest?

S. Ausayakhun, MD, MHSc.
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Question during reading articles
• Is it of interested?
- Title, Abstract
• Why was it done?
- Introduction
• How was it done?
- Methods

• What has it found?
- Results
• What are the 

implications?
- Discussion, Abstract
• What else of interest?
- Discussion

S. Ausayakhun, MD, MHSc.
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Sources and further study 
• Guyatt G, et al. (Eds). Users 'Guides to the Medical 

Literature: Essential of Evidence-Based Clinical Practice, 3rd

Ed. New York: McGraw-Hill Education-JAMA Network, 
2015.

• Kaura A. Evidence-Based Medicine: Reading and Writing 
Medical Papers (Crash Course Series). Philadelphia: Mosby-
Elsevier, 2012.

• Straus S, Richardson WS, Glasziou P, Haynes RB. Evidence-
Based Medicine. How to Practice and Teach EBM. 3rd Ed.
New York: Elsevier, 2005.

S. Ausayakhun, MD, MHSc.
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และใช ้critical appraisal check list ทีเ่หมาะสม
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Thank you for your attention

Any comment or questions?
S. Ausayakhun, MD, MHSc.
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