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EVIDENCE-BASED MEDICINE
Richard Ssekitoleko

Yale University
Department of Global Health



What is Evidence-based 
Medicine?
• Start with the patient

• Ask a clinical question

• Search the literature

• Critically appraise the validity of the study process, results and 
applicability

• Apply back to your patient



Evidence based Medicine
• Integration of:

-Individual Expertise

-With the best available external evidence from systematic 
research and 

-Patient Values and expectations

http:///www.cebm.net/index.asp

http://www.cebm.net/index.asp


Big Picture

• Reasons to review the literature

• No study is ever considered to provide a 
definitive result on an exposure/disease 
relation

Why?
• Random error can explain the 

association in a perfect study
• No study is ever perfect-all biases of 

different kinds
• The fact that studies are conducted 

examining the same exposure disease 
relation is the closest we ever get to 
repeating studies (From a sampling 
perspective)



Big Picture

• Literature review in research settings
-To asses whether a question has been 

sufficiently answered or whether there is room 
for further research

-To develop a new hypothesis, get ideas for 
new studies

-To write background sections for grants and 
manuscripts



Methods for Reviewing the Literature

• Literature review (General, sometimes called a narrative)

• Systematic review

• Meta-analysis





Narrative reviews

• Most common type of review

• Often produced by individuals considered expert in the field

• Use informal and subjective methods to collect and interpret information

• Attractive to readers because they distill a large amount of information

• Cannot be replicated because they are subjective



Traditional (narrative) reviews

• Subjective 

• Methods not transparent

• Results not reproducible

• No quantitative summary

• Uncertainty remains

Mulrow. Ann Intern Med 1987



Archie Cochrane (1979)

“ It is surely a great criticism of our profession that we have not 
organized a critical summary, by specialty or subspecialty, 

adapted periodically, of all relevant randomized controlled trials ”

Presenter
Presentation Notes
	The cochrane collaboration is mirrored after this man, Archie Cochrane. In the early 70’s he drew  attention to our great collective ignorance about the effects of health care, and explained how evidence from randomized controlled trials (RCT's) could help us to use resources more rationally. He recognized that people who want to take more informed decisions about health care do not have ready access to reliable reviews of the available evidence,  The slide depicts what he wrote in 1979. 
Tell the cremation story (ask Debbie!)
.
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Systematic reviews

• “A review that has been prepared 
using a systematic approach to 
minimise biases and random errors, 
which is documented in a materials 
and methods section” (Chalmers 
and Altman 1994)

• Key features:
• We aim to locate all relevant 

information
• Always include a methods 

section

• May include meta-analysis



Principles and procedures of systematic reviews

• Formulating the question e.g. What is the association between primary 

antifungal prophylaxis and prevention of cryptococcal meningitis in 

advanced HIV?

• Locating and selecting studies (Search engines, Key words, Inclusion and 

exclusion criteria, language) 

• Quality assessment of the studies e.g. Jedad or Newcastle-Ottawa quality 

assessment scale.

• Analysing and interpreting results



Formulating review question

• Define Inclusion and Exclusion Criteria

• Participants: Patients with advanced HIV

• Interventions: Primary Antifungal prophylaxis

• Comparisons: Placebo or No primary Prophylaxis

• Outcome: Mortality

• Time and Study designs



Finding studies

• Aim: Collect all available evidence in a replicable way

• Develop search strategy considering data sources e.g. Search engines such as 

PubMed, Embase, Google scholar, Cochrane database

• Checking references for other studies

• Contact all experts in the given field



Selection of Studies

• Selection should be done independently by >1 reviewer

• Set a clear strategy to resolve disagreements

• Keep record of excluded studies and the reasons for the exclusion

• Quality mark the included studies by use of Quality assessment scores

• Summarize study findings



Jedad Marksheet for Randomized studies



Newcastle-Ottawa quality assessment scale



Interpreting results

• Consider limitations of each study

• Consider limitations of the systematic review e.g. Sources of Bias

• Consider strength of evidence

• Consider applicability to your patient, Clinical or public health 
practice.



Meta-analysis
• A review, where results of included studies are pooled statistically to produce one 

measure of association

• A quantitative approach for systematically assessing the results of previous 
research in order to arrive at conclusions about a body of research

• Goal is to increase precision of  measures of association by increasing sample size-
this is done by pooling samples of multiple studies. 



Forest plots

• Box sizes draw attention to the 
weight of included studies

• Box area is proportional to the 
weight of the study

• The diamond (and broken 
vertical line) represent the 
overall summary estimate and 
the confidence intervals are 
represented by its width

• Unbroken vertical line is the null 
value



Meta-analysis

• Systematic reviews ≠ Meta-analysis

• Systematic reviews do not combine/pool data

-Systematic =qualitative

-Meta-analysis=Quantitative

• Technically, a meta-analysis can be done without a systematic review- that is studies are 
selected non systematically and results pooled.



Limitations
• Most time consuming

• Always requires a team

• Biases of individual studies are combined and there is no way to know the effect of 

the study bias combination

• Most appropriate for RCTS or other types of trials on similar populations

• A major issue of concern is heterogeneity



available in principle
(e.g. thesis, obscure journal)

easily available
(Medline-indexed)

actively
disseminated
(e.g. reprint from
drug company)

The dissemination of evidence ...

unavailable
(unpublished)

Presenter
Presentation Notes
Unavailable: not published
Available in principle: published as thesis or in a journal which is not indexed in Medline
lighter grey may stand for a trial published in non English-language journal
Easily available: a trial published in a journal indexed in Medline
Activley disseminated trials are given to you by the drug rep or some other interested organisation
The problem is that availability -  and therefore the likelihood of inclusion into a systematic review - is influenced by the results. As Iain Chalmers pointed out yesterday, trials with statistically significant results are more likely to get published, more likely to be published in English, more likely to be published in a journal which  is indexed in Medline, more likely to be published more than once and more likley to be cited -  which may lead to  



Type of reporting bias Definition

Publication bias The publication or non-publication of
research findings, depending on the
nature and direction of the results

Time lag bias The rapid or delayed publication of
research findings, depending on the
nature and direction of the results

Multiple (duplicate) publication
bias

The multiple or singular publication of
research findings, depending on the
nature and direction of the results

Citation bias The citation or non-citation of research
findings, depending on the nature and
direction of the results

Language bias The publication of research findings in a
particular language, depending on the
nature and direction of the results

Outcome reporting bias The selective reporting of some
outcomes but not others, depending on
the nature and direction of the results
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