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Systematic Reviews

• What are they

• How are they performed

• Advantages

• Limitations

• Bias

• How to use them



What is a systematic review?

The combining of data from several different 
research studies to gain a better view of a topic 
than what was available in any single 
investigation

Taber‟s medical dictionary

A systematic review is a high-level overview of 
primary research on a particular research 
question that tries to identify, select, synthesize 
and appraise all high quality research evidence 
relevant to that question in order to answer it.
http://en.wikipedia.org/wiki/Systematic_review#cite_note-
CEBM_about-0
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Why do we need reviews?

• Need information to make the right 

decisions

• But….too much information

• And…not enough time



Archie Cochrane

“It is surely a great criticism 

of our profession that we 

have not organised a 

critical summary, by 

specialty or subspecialty, 

adapted periodically, of all 

relevant randomised 

controlled trials.”  (1979)



Egger, BMJ, 1997



Review process

• Define the question (PICO)

• Look for all studies reliably addressing the 
question

• Sift the studies to select relevant ones

• Assess the quality* of the studies

• Calculate results for studies (and combine them)

• Interpret results



RCT quality markers

• Randomisation (and was it adequate)

• Allocation concealment

• Blinding

• Controlled

• Sufficient sample size to detect effect

• Subject flow accounted for

• Intention to treat analysis



Sources of bias in trials

• Selection – may lead to ~40% 
overestimation of treatment effect 
(allocation concealment)

• Performance – may lead to 17% 
overestimation (blinding of participant and 
carer)

• Attrition – systematic differences of loss

• Detection – very important with subjective 
outcomes



What is a meta-analysis?

• A statistical technique for pooling data, i.e. 

the final quantitative step in the review 

process

OR

• An entire discipline for finding, appraising 

and combining data from various studies



Useful when:

• Individual studies may not detect a true 

difference due to inadequate power

• Interest is in a smaller effect across a 

larger population than the original study 

was set up to explore



Rationale

• Cannot pool all the results from smaller 

trials as if from one large trial

–Participants may be different

–Systematic differences may effect the 

outcome of interest

• Can compare overall effect in one trial 

with that in another



Advantages

• Summarises all relevant research 
information about a common intervention

• Increased statistical power to detect small 
and important differences

• Analyse variability of effects among different 
patient subgroups

• Examine the distribution of effects across 
studies



Limitations

• Quality and validity of overall estimate 

is dependent on the quality of each 

individual study

• Diseases/treatments/participants must 

be similar enough to be combined

• A single highly „unusual‟ result may 

significantly affect the overall estimate



Limitations II

• Need to weight studies according to quality 

(some subjectivity in this)

• Very time consuming

• Labour intensive

• Not available for every question you have!



Smith, Lancet 350 (9085) p1182



Disadvantages as a tool

• Generally only one of 
many possible 
interventions 
considered

• Often insufficient data 
about potential harms

• Hard to apply results to 
individuals with other 
co-morbidities



Sources of bias in reviews

• Publication

• Time lag

• Language

• Multiple publications

• Outcome reporting

• Citation                                                    



Is this the review for you?

• Is this a systematic review of 

randomised trials of the treatment you 

are interested in?

–Go for the „gold standard‟ whenever 

possible



• Does it include a methods section that 
describes:

–Finding and including all relevant trials

–Assessing their individual validity?

• Were the results consistent from study to 
study?



Where to find them?

Cochrane library

http://www.cochrane.org/

BMJ books

Medline

http://www.cochrane.org/











