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EBM – What is it? 

• EBM is the synthesis of information so that the best-informed 
diagnostic and treatment decisions can be made   

3 



EBM and the Translational Continuum 

• Basic Science Discovery 
• Early Translation 

– Interventional development 
– Phase I/II trials 

• Late Translation 
– Phase III trials 
– Phase IV trials 
– Production and commercialization 

• Dissemination 
• Adoption 
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Definition of Evidence -Based Medicine (EBM) 

“….the conscientious, explicit and judicious use of 
current best evidence in making decisions about the 
care of individual patients. The practice of evidence 
based medicine means integrating individual clinical 
expertise with the best available external clinical 
evidence from systematic research.” 
 
Sackett et al. British Med J 1996, 312:71 
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Integrating Clinical Expertise with Evidence 
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Source:  www.slideshare.net  Rani Gereige  Introduction to EBM 



History of EBM 
 

– Pierre Charles Alexander Louis (1787-1872) 
– French physician 
– Founder of the “numerical method” (medical statistics) in 

medicine and the champion of exact observation and 
conservative deduction in medical studies 

– Investigated blood-letting and its timing for  
    patients with pneumonia and looked at  
    the outcomes of recovery and death 
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History of EBM (continued) 

– Ernest Amory Codman (1869 – 1940) 
 
 
 
 
 

– “The common sense notion that every hospital should 
follow every patient it treats, long enough to determine 
whether or not the treatment has been successful, and 
then to inquire “if no, why not?” with a view of preventing 
similar failures in the future.” 

 
     Reference:  Codman, 1934 
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First Modern Randomized Trial 

• 1948 - New method of conducting clinical trials first reported.  
 

• Randomized trial of “Streptomycin Treatment of Pulmonary 
Tuberculosis.” 
 

• Randomly allocating individuals after entry into the trial 
eliminates bias and provides a proper estimate of random 
error. 
 
 

    Reference: Doll, R. BMJ 1998; 317: 1217-1220. 
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Paradigm Shift 

• Old view of clinical medicine: 
– Understand basic mechanisms of disease. 
– Use individual clinical expertise or expert authority to treat 

the patient. 
 

• New view of evidence-based medicine: 
– Integrate clinical expertise with accumulating evidence 

from applied health research in order to update 
understanding. 

– Recognize the uncertainties associated with individual 
clinical management decisions, including patient values 
and preferences. 
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History of EBM (continued) 

• Archie Cochrane (1909-1988) 
• Effectiveness and Efficiency:   
   Random Reflections on Health Services (1972) 

 
• Because resources would always be limited, they should be 

used to provide equitably those forms of health care which 
had been shown in properly designed evaluations to be 
effective. 
 

• Stressed the importance of using evidence from 
randomized controlled trials (RCTs) because these were 
likely to provide much more reliable information than other 
sources of evidence. 
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Hierarchy of Evidence 



Cochrane Collaboration 

• Founded in 1993 by Iain Chalmers and named after Archie 
Cochrane. 

• International not-for-profit organization tasked with compiling 
and analyzing thousands of studies annually published in the 
medical literature. 

• Currently more than 28,000 reviewers from more than 100 
countries follow a well-defined process and research 
methodology to minimize bias and synthesize the results into 
systematic reviews in every area of clinical care. 
 

Reference: The Cochrane Collaboration Turns 20: Assessing the Evidence to Inform 
Clinical Care  M. J. Friedrich  JAMA. 2013;309(18):1881-1882 
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Methodological Issues in Evaluation of 
Medical Intervention since 1950 

1. Systematic reviews and meta-analysis 
2. Publication bias 
3. Undesired side effects 
4. Fair comparators 
5. Conflicts of interest 
6. Reporting standards for  

1. RCTs       (CONSORT 1996/2001) 
2. Non-pharmacological trials  (CLEAR NPT 2005) 
3. Observational studies   (STROBE 2007) 
 
 
Reference: Trohler 2008 
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Expanded Definition of EBM 

“Evidence-based medicine is the concept of formalizing the 
scientific approach to the practice of medicine for identification 
of “evidence” to support our clinical decisions.  It requires an 
understanding of critical appraisal and the basic epidemiologic 
principles of study design, point estimates, relative risk, odds 
ratios, confidence intervals, bias and confounding.  By using 
this information clinicians can categorize evidence, assess 
causality, and make evidence-based recommendations.  
Evidence-based medicine allows analysis of complicated 
materials so that we can make the best possible clinical 
decision for the population we serve”. 

 
Reference:  Williams, JK.  Am J Obstet Gynecol 2001: 185: 275-278 
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Why is there a need for EBM? 
• Caring for patients requires clinically important information on 

diagnosis and therapy. 
 

• Physician knowledge deteriorates with time since training. 
 

• New evidence often changes clinical practice 
 

• There is an information overload – journals, citations, 
meetings and little time: 

– There is often a lag between the publication of research findings to 
implementation in clinical practice. 

– Not all studies are equally well-designed, conducted or interpreted. 
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Steps in the EBM Process 
1. Start with the patient and a need for information. Formulate 

a focused, relevant question. 
 

2. Search for the best evidence to answer the question. 
 

3. Critically appraise the evidence to evaluate validity and 
usefulness. 
 

4. Return to the patient and integrate the evidence (apply the 
results in practice). 
 

5. Evaluate the clinical application of the evidence. 
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EBM Step 1:   
Formulate a focused, relevant question 
Frame an answerable question (by searching the medical 
literature) derived from the case using the “PICO” format: 

 
• Patient population: age, sex, disease symptoms 

 
• Intervention: treatment, prevention or diagnosis of disease 

(influencing etiology, prognosis, risk factors, cost-
effectiveness) 
 

• Comparison: of treatment, prevention or diagnostic method 
 

• Outcome:  
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Example 
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EBM Step 2:   
Search for the best evidence 
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Search for the top levels of evidence: 
• Randomized clinical trials 

– Pubmed 
– Medline 
– Cinahl 

 
• Systematic reviews 

– Cochrane Library www.cochrane.org 
• Cochrane Database of Systematic Reviews 
• Database of Abstracts of Reviews of Effects (DARE) 
• Cochrane Central Register of Controlled Trials (CENTRAL) 

– ACP Journal Club 

 

http://www.cochrane.org/


www.cochrane.org 
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http://acpjc.acponline.org/ 
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www.uptodate.com 
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EBM Step 3:   
Critically appraise the evidence 
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1. Are the results valid? 
• Was there random assignment of patients to treatment 

groups?  
• Were the groups similar at the start of the trial? 
• Were the groups handled and followed in the same way? 
• Were patients, physicians and evaluators kept “masked” to 

treatment assignment? 
• Were outcome measures objective? 
• Were all patients who entered the trial accounted for by the 

end of the trial? 
– Was follow-up complete? 
– Were patients analyzed in the groups to which they were randomized 

(“intent to treat “ analysis) ? 

 



EBM Step 3:   
Critically appraise the evidence 
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2. What are the results? 
 

• How large is the estimated treatment effect? 
– Continuous outcome  (e.g. duration of diarrhea) 

• Difference in means 

 
– Dichotomous outcome (e.g. mortality) 

• Risk difference 
• Relative Risk 

 

• How precise is the estimate of treatment effect? 
– Depends on sample size as well as variability 
– 95% confidence interval for treatment effect 

 

 



Critical Appraisal Tools 

• Articles  
• Checklists 
• Websites 
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http://www.casp-uk.net/ 



EBM Step 4:   
Integrate the evidence 
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Can the results be applied to this patient?  
 
1. Is my patient sufficiently similar to those in the trial? 
2. Do the outcomes make clinical sense to me? 
3. Is the magnitude of benefit clinically worthwhile for my 

patient? 
4. What are the treatment drawbacks (benefits versus harms, 

costs)? 
5. Does the treatment fit in with my patients’ benefits and 

values? 
 

Reference: Hywel Williams, 2011 evidencelive.org 
 



Back to the Example 

• Discuss the evidence with the patient. 
• Consider side effects, socioeconomic issues, ethical issues, 

religious issues 
– Cost of probiotics 
– Availability and acceptability in the diet 
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EBM Step 5: 
Evaluate the clinical application of the 
evidence.  

• Need to ask whether answerable questions have been 
formulated, best evidence is found quickly, is effectively 
appraised and whether it is integrated with clinical expertise 
and patient preferences and values in a way that leads to a 
rational and acceptable management strategy. 
 

• Need to evaluate the approach at frequent intervals and 
decide whether Step 1 through 4 need to be improved. 
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Evidence-Based Information Cycle 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.cche.net/usersguides/ebm_tips.asp 
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http://www.cche.net/usersguides/ebm_tips.asp


Does Practicing EBM Improve Patient Care? 

• Random sample of 146 patients cared for by 33 internal 
medicine attending physicians; 87% received EBM 
treatments. 

• After physicians committed to a specific diagnosis and 
treatment plan, investigators performed standardized literature 
searches and provided the results to the attending physicians. 

• Attending physicians changed treatment for 18% of the 
patients as a result of the literature searches.   

• Panels of peer reviewers judged the quality of care to be 
improved in 78% of these patients for whom treatment was 
changed. 
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Reference: Lucas BP, Evans AT, et al.  The impact of evidence on physician’s inpatient  
treatment decisions. J Gen Intern Med 2004: 402-409 



EBM and Clinical Practice Guidelines 
• Practice guidelines have been described as “an amalgam of 

clinical experience, expert opinion and research evidence.” 
 

• In the past, practice guideline development has varied in 
quality and methods. 
 

• Evidence-based guidelines have rigorous review methods and 
synthesis of higher quality primary research.  
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Cook, DJ, et al.  The relation between systematic reviews and practice guidelines.   
Ann Intern Med 1997: 127:210-216. 
 



ACP Clinical Practice Guidelines 
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ACP Clinical Practice Guidelines (cont’d) 
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Inpatient Glycemic Control Guidelines 
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EBM and Quality Improvement 
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Glasziou P, Orinc G, Goodman S.  BMJ Qual Saf  2011; 20:i13-17 



Resources 
• Shared decision making resources 

 
• Centre for Evidence Based Medicine 

 
• Center for Health Evidence 

 
• JAMA Evidence 

 
• EvidenceLive 

 
• James Lind Library 

 
• More! 
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Shared Decision Making Resources 

• Foundation for Informed Medical Decision Making 
http://informedmedicaldecisions.org/ 

 
• International Patient Decision Aid Standards (IPDAS) 

Collaboration 
http://ipdas.ohri.ca 

 
• Ottawa Hospital Research Institute 

http://decisionaid.ohri.ca 

 
• White River Junction VA Outcomes Group 

http://www.vaoutcomes.org/index.html 
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http://informedmedicaldecisions.org/
http://ipdas.ohri.ca/
http://decisionaid.ohri.ca/
http://www.vaoutcomes.org/index.html


http:// www.cebm.net 
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http://www.cebm.net/category/ebm-resources/tools/ 
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http://www.cche.net 
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http://www.cche.net/


http://www.jamaevidence.com/index 
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http://www.jamaevidence.com/index


 
 
http://www.evidencelive.org/ 
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http://www.jameslindlibrary.org 
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The Future of EBM 

• Treating the patient 
– Informed patient preferences and shared decision making 

 

• Inclusion in medical school education 
 

• Office decision aids and computer systems for decision 
support 
 

• Development of clinical practice guidelines and policy 
 

• EBM and quality improvement 
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Final Comments 

• Traditional medical decision making (clinical judgment) is not 
sufficient. 
 

• Evidence-based medicine provide the basis for clinical 
practice guidelines. 
 

• Lack of evidence of effectiveness does not equal evidence of 
absence of effectiveness. 
 

• Guidelines and performance measures will shape policy and 
optimize patient care in the years to come. 
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