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EBM - Definition,EBM - Definition,
Concepts & RationaleConcepts & Rationale



Definition:  What is EBM?Definition:  What is EBM?
❂❂ EBM involves the EBM involves the integrationintegration of the of the

following parameters in following parameters in makingmaking
decisions decisions about about patient care:patient care:
•• Clinical expertiseClinical expertise
•• PathoPatho-physiological knowledge-physiological knowledge
•• Patient preferencesPatient preferences
•• The current best evidenceThe current best evidence



EBM means . . .EBM means . . .

❂❂ A A conscientiousconscientious, , explicitexplicit, and, and
judiciousjudicious use of  use of the currentthe current
best best evidenceevidence ( (proofproof, , supportsupport or or
testimonytestimony) to make a decision) to make a decision
about the care of patientsabout the care of patients



EBM also means . . .EBM also means . . .

❂❂ Integrating individualIntegrating individual
clinical expertiseclinical expertise learned in learned in
medical school with the medical school with the bestbest
available available clinicalclinical  evidenceevidence
from from systematic researchsystematic research



EBM is simplyEBM is simply

❂❂ The long awaited The long awaited bridgebridge
between medical researchbetween medical research
and medical practiceand medical practice

❂❂ The translation of relevantThe translation of relevant
research findings intoresearch findings into
clinical practiceclinical practice



Practicing EBM . . .Practicing EBM . . .

❂❂ Requires a Requires a significant shiftsignificant shift
from the clinical thoughtfrom the clinical thought
processes that mostprocesses that most
physicians were physicians were trainedtrained to to
useuse



Practicing EBM also . . .Practicing EBM also . . .

❂❂ Requires a Requires a significantsignificant
attitude shiftattitude shift from: from:

••AuthorityAuthority    =>=>  EvidenceEvidence

••AnecdotesAnecdotes  =>=>  OutcomesOutcomes



Clinical Decisions In the PastClinical Decisions In the Past
❂❂ Clinical experienceClinical experience
❂❂ Expert opinionsExpert opinions
❂❂ Collegial relationshipsCollegial relationships
❂❂ Patho-physiologyPatho-physiology
❂❂ Common senseCommon sense
❂❂ Community standardsCommunity standards
❂❂ Published materialsPublished materials



EBM Clinical DecisionsEBM Clinical Decisions
•• Clinical experienceClinical experience
•• Expert opinionsExpert opinions
•• Collegial relationshipsCollegial relationships
•• Patho-physiologyPatho-physiology
•• Common senseCommon sense
•• Community standardsCommunity standards
•• Published materialsPublished materials

❂❂ Filtering questionsFiltering questions
•• What is the What is the evidenceevidence??
•• On what On what evidenceevidence is this advice based? is this advice based?



Practicing EMB impliesPracticing EMB implies
❂❂ We should not do things becauseWe should not do things because

that is the waythat is the way everybody does it everybody does it
❂❂ Practice guidelines should be basedPractice guidelines should be based

on on evidenceevidence that has passed that has passed
through the filtering questionsthrough the filtering questions

❂❂ Practice should be based on specificPractice should be based on specific
clinical issues in an clinical issues in an explicitexplicit & &
accountableaccountable manner manner



Why Support EBM? . . .Why Support EBM? . . .
❂❂ Cost-containment for efficaciousCost-containment for efficacious

therapiestherapies
•• Government directivesGovernment directives
•• Insurance industry directivesInsurance industry directives

❂❂ Improved quality of careImproved quality of care
❂❂ Improved patient satisfactionImproved patient satisfaction
❂❂ Computer ageComputer age



Why Support EBM?Why Support EBM?
❂❂ Intellectual reward for clinicianIntellectual reward for clinician
❂❂ Increased knowledge:Increased knowledge:

–– what works?what works?
–– what does not work?what does not work?

❂❂ Organizational educational missionOrganizational educational mission
❂❂ Service to the communityService to the community



Current Advocacy for EBMCurrent Advocacy for EBM
❂❂ Enhance physicians’Enhance physicians’

•• Information needsInformation needs
•• Information retrieval skillsInformation retrieval skills
•• Knowledge base after trainingKnowledge base after training
•• Practice Practice viavia removing variation for removing variation for

intervention with established efficacyintervention with established efficacy

❂❂ Make clinicians Make clinicians intelligentintelligent & &
informedinformed  consumersconsumers of research of research



Reasons for Resistance to EBMReasons for Resistance to EBM

❂❂ TraditionTradition
❂❂ Competition with clinicalCompetition with clinical

judgmentjudgment
❂❂ Lack of timeLack of time
❂❂ Cookbook medicineCookbook medicine



EBM - Process,EBM - Process,
Application & MethodsApplication & Methods



Process/Steps of EBMProcess/Steps of EBM

❂❂ Define the questionDefine the question
❂❂ Find the evidenceFind the evidence
❂❂ Analyze the evidenceAnalyze the evidence
❂❂ Summarize the evidenceSummarize the evidence
❂❂ Use evidence for practiceUse evidence for practice



Application of EBMApplication of EBM

❂❂ Disease managementDisease management
••DiabetesDiabetes
••Congestive heart failureCongestive heart failure

❂❂ Clinical teachingClinical teaching
••Attending roundsAttending rounds
••Resident reportsResident reports



Methods of EBM . . .Methods of EBM . . .
❂❂ Posing relevant focused questionsPosing relevant focused questions
❂❂ Critical appraisal of the literatureCritical appraisal of the literature
❂❂ Searching for the best evidenceSearching for the best evidence

electronicallyelectronically
❂❂ Application of the evidence inApplication of the evidence in

clinical decision-makingclinical decision-making



Methods of EBMMethods of EBM

❂❂ Requires knowledge of:Requires knowledge of:
••Clinical Clinical epidemiologyepidemiology
••BiostatisticsBiostatistics
••Medical Medical informaticsinformatics
••Critical appraisal skillsCritical appraisal skills



ReviewReview: Elements of EBM: Elements of EBM

❂❂ Clinical expertiseClinical expertise
❂❂ Patho-physiological knowledgePatho-physiological knowledge
❂❂ Patient preferencesPatient preferences
❂❂ The current best evidenceThe current best evidence

––ffrom systematic researchrom systematic research



Systematic Research in EBMSystematic Research in EBM
❂❂ Clinico-epidemiological studiesClinico-epidemiological studies

•• Case-control studiesCase-control studies
•• Cohort studiesCohort studies

❂❂ Randomized controlled trialsRandomized controlled trials
❂❂ Meta-analysisMeta-analysis
❂❂ Cost-effectiveness analysisCost-effectiveness analysis
❂❂ Decision analysisDecision analysis



ReviewReview::
Epidemiological Design StrategiesEpidemiological Design Strategies

Epidemiological Studies

Descriptive Studies Analytic Studies

Populations Individuals Observational Experimental

Ecologi-
cal RCTCohortCase

Control
Cross

Sectional
Case

Report
Case

Series

* * * *



Meta-AnalysisMeta-Analysis
❂❂ A systematic process of combining theA systematic process of combining the

results of different research studiesresults of different research studies
using statistical methods to obtain ausing statistical methods to obtain a
numerical estimate of an overall effectnumerical estimate of an overall effect
•• Primary aim: to enhance the statisticalPrimary aim: to enhance the statistical

power of research findings when numberspower of research findings when numbers
in the available studies are too smallin the available studies are too small

•• Involves a 7-step processInvolves a 7-step process
•• Has some pitfalls, e.g., publication biasHas some pitfalls, e.g., publication bias



Cost-Effectiveness AnalysisCost-Effectiveness Analysis
❂❂ An economic process of evaluatingAn economic process of evaluating

decision alternatives by making alldecision alternatives by making all
effects commensurable in terms ofeffects commensurable in terms of
money money oror a natural unit (e.g., lives a natural unit (e.g., lives
saved, cases of diseases averted) andsaved, cases of diseases averted) and
comparing these dimensions of impactcomparing these dimensions of impact
•• Result expressed as Result expressed as cost per unitcost per unit of clinical of clinical

effecteffect



Decision AnalysisDecision Analysis
❂❂ An explicit process of consideringAn explicit process of considering

medical choices, medical outcomes, andmedical choices, medical outcomes, and
the uncertainty in the clinical and testthe uncertainty in the clinical and test
data used to make decisionsdata used to make decisions

❂❂ Elements in a formal Elements in a formal DeADeA
•• Decision diagram Decision diagram oror tree tree
•• Probabilities for uncertain eventsProbabilities for uncertain events
•• Incorporation of test resultsIncorporation of test results
•• Medical outcomes of alternative choicesMedical outcomes of alternative choices



SummarySummary: Research in EBM: Research in EBM
❂❂ CESCES => Practice guidelines=> Practice guidelines
❂❂ RCTRCT => Performance measures=> Performance measures
❂❂ MeAMeA => Pathways of care=> Pathways of care
❂❂ CEACEA => => ProcessProcess-based data-based data
❂❂ DeADeA => => OutcomeOutcome-based data-based data



EBM - Role ofEBM - Role of
Medical InformaticsMedical Informatics



Medical Information SystemMedical Information System
❂❂ Journal articlesJournal articles
❂❂ MonographsMonographs
❂❂ NewslettersNewsletters
❂❂ News mediaNews media
❂❂ ComputersComputers
❂❂ TextbooksTextbooks

•• etc, etc, etc.etc, etc, etc.

❂❂ Practice guidelinesPractice guidelines
❂❂ CME coursesCME courses
❂❂ ColleaguesColleagues
❂❂ Clinical experienceClinical experience
❂❂ Journal clubsJournal clubs
❂❂ PatientsPatients

•• etc, etc, etc.etc, etc, etc.



Hierarchical Search for EvidenceHierarchical Search for Evidence

Cochrane Library

Best Evidence Database

MEDLINE/PubMed

Textbooks

Journal Articles



Cochrane Cochrane LibraryLibrary
❂❂ Electronic publication designed toElectronic publication designed to

supply high quality evidence forsupply high quality evidence for
healthcare decision makinghealthcare decision making

❂❂ Parts of the Parts of the Cochrane Cochrane LibraryLibrary
•• CochraneCochrane Database of Systematic Reviews Database of Systematic Reviews
•• Database of Abstracts of Reviews ofDatabase of Abstracts of Reviews of

Effectiveness (D.A.R.E.)Effectiveness (D.A.R.E.)
•• Conchrane Conchrane Controlled Trials RegisterControlled Trials Register



Best Evidence DatabaseBest Evidence Database

❂❂ Electronic database of theElectronic database of the
summariessummaries of articles from of articles from
the the majormajor medical journals, medical journals,
along with along with commentariescommentaries
from expertsfrom experts
•• JAMA, BMJ, NEJM, e.t.c.JAMA, BMJ, NEJM, e.t.c.



MEDLINE & MEDLINE & PubMed PubMed SearchSearch

❂❂ PubMedPubMed - National Library - National Library
of Medicine’s version of theof Medicine’s version of the
MEDLINE databaseMEDLINE database
•• Related articlesRelated articles



Netting the EvidenceNetting the Evidence
❂❂ http://www.http://www.shefshef.ac..ac.ukuk/~/~scharrscharr//irir/email.html/email.html

•• E-mail discussion lists on evidence-based healthcareE-mail discussion lists on evidence-based healthcare

❂❂ http://www.http://www.cochranecochrane.org.org
•• The The Cochrane Cochrane Collaboration home pageCollaboration home page

❂❂ http://www.http://www.familypracticefamilypractice..msumsu..eduedu//InfoMasteryInfoMastery
•• “Information Mastery: An Introduction” which is a“Information Mastery: An Introduction” which is a

web-based course from Michigan State Uweb-based course from Michigan State U

❂❂ http://www.http://www.infomedicainfomedica.org/.org/ebmebm
•• Evidence-Based Medicine - in the Italian languageEvidence-Based Medicine - in the Italian language



Lecture SeriesLecture Series
Goal & SummaryGoal & Summary

To make you all intelligent & informedTo make you all intelligent & informed
consumersconsumers of medical research of medical research

- - Principles of EpidemiologyPrinciples of Epidemiology
- Methods of Epidemiology/Biostatistics- Methods of Epidemiology/Biostatistics
- Evidence-Based Medicine- Evidence-Based Medicine



Medical Information ProcessMedical Information Process

Production
Original research

Clinical experience

Refinery
Meta-analyses

Decision analyses

Delivery
Informatics

process

Sales/Market
Intelligent

consumption

Analogy to the Steps in the
Production of Petrol for

Consumers

The 4 Steps of the Medical Information Process

Adapted from: Shaughnessy & Slawson (1999)

Step 1

Step 2

Step 3

Step 4



Critical Reading &Critical Reading &
Appraisal of LiteratureAppraisal of Literature



Appraising Clinical Trials . . .Appraising Clinical Trials . . .
❂❂ What was the null hypothesis?What was the null hypothesis?
❂❂ Which group was being testedWhich group was being tested
❂❂ How many subjects were enteredHow many subjects were entered

into the trial and how were theyinto the trial and how were they
selected?selected?

❂❂ How adequate was the descriptionHow adequate was the description
of the treatment(s)?of the treatment(s)?



Appraising Clinical TrialsAppraising Clinical Trials
❂❂ How was blinding achieved?How was blinding achieved?
❂❂ What were the resultsWhat were the results
❂❂ How biologically plausible are theHow biologically plausible are the

results?results?
❂❂ How consistent are the results withHow consistent are the results with

previous literature?previous literature?



The Null HypothesisThe Null Hypothesis
❂❂ What was the outcome of interest?What was the outcome of interest?
❂❂ What was thought to be aWhat was thought to be a

meaningful difference in outcomemeaningful difference in outcome
between the current and newbetween the current and new
treatment?treatment?



Groups Being TestedGroups Being Tested
❂❂ How was the study population forHow was the study population for

the trial selected?the trial selected?
•• Exclusion criteriaExclusion criteria
•• Random selection Random selection vsvs volunteerism volunteerism

❂❂ What were demographic andWhat were demographic and
health characteristics of the group?health characteristics of the group?



Sample Size & Subject SelectionSample Size & Subject Selection

❂❂ Was the sample size determined a-Was the sample size determined a-
priori?priori?

❂❂ Was it based on an acceptableWas it based on an acceptable
sample size estimation procedure?sample size estimation procedure?

❂❂ Were subjects selected in a way toWere subjects selected in a way to
ensure equal distribution of knownensure equal distribution of known
risks?risks?



Treatment In the TrialTreatment In the Trial
❂❂ If appropriate, was there a non-If appropriate, was there a non-

treated group?treated group?
❂❂ If the control was “standardIf the control was “standard

therapy”, was the treatmenttherapy”, was the treatment
reasonable?reasonable?



Blinding Subjects/InvestigatorsBlinding Subjects/Investigators

❂❂ Did the patients know whichDid the patients know which
treatment they received?treatment they received?

❂❂ Did the investigators know whichDid the investigators know which
treatments patients received?treatments patients received?

❂❂ Did the person measuring theDid the person measuring the
outcome know if patients were inoutcome know if patients were in
the experimental or control group?the experimental or control group?



ResultsResults
❂❂ Were groups similar w.r.t. knownWere groups similar w.r.t. known

prognostic factors?prognostic factors?
❂❂ Were side effects recorded and reported?Were side effects recorded and reported?
❂❂ Who were included in the final analysis?Who were included in the final analysis?
❂❂ Was loss to follow-up addressed?Was loss to follow-up addressed?
❂❂ Were confidence intervals reported?Were confidence intervals reported?
❂❂ If results were negative, was statisticalIf results were negative, was statistical

power addressed?power addressed?



Biological Plausibility of ResultsBiological Plausibility of Results

❂❂ Were results biologically plausible?Were results biologically plausible?
❂❂ If not, was this addressedIf not, was this addressed

adequately?adequately?
❂❂ During analysis, were patients keptDuring analysis, were patients kept

in their originally assigned groups?in their originally assigned groups?



Consistency of ResultsConsistency of Results
❂❂ Were results consistent with previousWere results consistent with previous

literature?literature?
❂❂ If not, was this addressedIf not, was this addressed

adequately?adequately?
❂❂ Were enough of the data presented toWere enough of the data presented to

permit justification of conclusions?permit justification of conclusions?



Appraising Observational StudiesAppraising Observational Studies

❂❂ Clarity of stated hypotheses, if anyClarity of stated hypotheses, if any
❂❂ Use of the appropriate design forUse of the appropriate design for

question to be addressedquestion to be addressed
❂❂ Source of study subjects => same sourceSource of study subjects => same source
❂❂ Clarity of definition of exposures andClarity of definition of exposures and

outcomes of interestoutcomes of interest
❂❂ Objective measures or markers toObjective measures or markers to

validate subjective measuresvalidate subjective measures



Appraising Observational StudiesAppraising Observational Studies

❂❂ Adequacy of follow-up for outcomeAdequacy of follow-up for outcome
developmentdevelopment

❂❂ Discussion of losses to follow-upDiscussion of losses to follow-up
❂❂ Examination of dose-response relationsExamination of dose-response relations
❂❂ Appropriateness of analytical methodsAppropriateness of analytical methods
❂❂ Statistical significance of the resultsStatistical significance of the results

with confidence intervals or p-valueswith confidence intervals or p-values
❂❂ Clinical meaning of the resultsClinical meaning of the results


