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*

*The Cochrane Collaboration is 
named in honour of Archie 
Cochrane, a British 
researcher.

*In 1979: "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 
randomized controlled trials”

Source: http://www.cochrane.org/cochrane/archieco.htm
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 Traditional, narrative reviews, usually written by experts in 
the field, are qualitative, narrative summaries of evidence
on a given topic. Typically, they involve informal and 
subjective methods to collect and interpret information.

 “A systematic review is a review in which there is a 
comprehensive search for relevant studies on a specific 
topic, and those identified as then appraised and 
synthesized according to a predetermined and explicit 
method.”*

Some definitions

*Klassen et al. Guides for reading and interpreting systematic reviews. Arch Pediatr Adolesc Med 1998;152:700-704.



 “A meta-analysis is the statistical combination of at 
least 2 studies to produce a single estimate of the 
effect of the healthcare intervention under 
consideration.”*

 Individual patient data meta-analyses (pooled 
analyses) involves obtaining raw data on all patients 
from each of the trials directly and then re-analyzing
them.

Some definitions

*Klassen et al. Guides for reading and interpreting systematic reviews. Arch Pediatr Adolesc Med 1998;152:700-704.
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 Formulate the review question & write a protocol

 Search for and include primary studies

 Assess study quality

 Extract data

 Analyze data

 Interpret results & write a report

Elements of a Systematic Review



Examples



“A systematic review should be based on principles of 
hypothesis testing, and the hypotheses must be 
conceived a priori.”

Margaliot, Zvi, Kevin C. Chung. Systematic Reviews: A Primer for Plastic Surgery Research. PRS Journal. 
120/7 (2007) p. 1836

Hypothesis





 The structured question will determine the inclusion 
and exclusion criteria:

 What is the population of interest?

 What are the interventions?

 What are the outcomes of interest?

 What study designs are appropriate?

Focus of the Question





 “Once the study question is formalized, the authors must 

compose a comprehensive list of inclusion and exclusion 

criteria.”

 “To avoid selection bias, inclusion and exclusion criteria 

should be agreed upon and formalized before data 

extraction and analysis.” 

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 120/7 (2007) 

p.1836

Inclusion/Exclusion Criteria





 “A comprehensive and reproducible literature search 
is the foundation of a systematic review.” 

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1837

Literature Search



 Database Bias - “No single database is likely to contain all published studies 

on a given subject.”

 Publication Bias - selective publication of articles that show positive 

treatment of effects and statistical significance.

 Hence, it is important to search for unpublished studies through a 

manual search of conference proceedings, correspondence with experts, 

and a search of clinical trials registries.

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 120/7 (2007) p.1837

Literature Search Challenges



Evidence

Evidence to Policy

Policy

Action Practice
or



Levels of evidence & volume of grey 
literature

 

 

RCT  

Quasi 

experimenta

l  
Controlled 

observational 

Observational studies 

without controls 
 

 

Expert opinion  

Systematic reviews 

and meta-analyses 

Volume of grey 
literature

Levels of 
evidence



 English-language bias - occurs when reviewers 

exclude papers published in languages other than 

English

 Citation bias - occurs when studies with significant or 

positive results are referenced in other publications, 

compared with studies with inconclusive or negative 

findings

Literature Review Challenges (cont.)









 “The list of data to be extracted should be agreed 
upon a priori consensus during the design stage of 
the study.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Data Collection



 Collected data includes:

 Study characteristics

 Sample demographics

 Outcome data

Data Collection (cont.)



 “It is necessary to design a review-specific data 
extraction form, so that the same data are extracted 
from each study and missing data are clearly 
apparent.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Data Collection (cont.)



 “To ensure that data extraction is accurate and 
reproducible, it should be performed by at least two 
independent readers.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Data Collection (cont.)





 “The validity of a systematic review ultimately 
depends on the scientific method of the retrieved 
studies and the reporting of data.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Quality Assessment



 Randomized Controlled Trials (RCT):

 RCT are considered to be more rigorous than 

observational studies

 A review based on well-designed RCT will likely be more 

valid and accurate than a review based on observational 

studies or case reports

 However … ! 
Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 120/7 (2007) p.1839

Quality Assessment (cont.)



 “The most common way to assess and report study 
quality has been using a composite, numerical scoring 
instrument.” 

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Quality Assessment (cont.)



 “More than 35 different quality assessment 
instruments have been published in the literature, 
and most are designed for randomized clinical trials.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1839

Quality Assessment (cont.)



 Randomization (2 points possible)

 1 point if study described as randomized

 Add 1 point if randomization method described and appropriate (e.g. random 
numbers generated) 

 Deduct 1 point randomization described and inappropriate

 Double-blinding (2 points possible)

 1 point if study described as double-blinded

 Add 1 point if method of double-blinding described and appropriate 

 Deduct 1 point if double-blinding described and inappropriate

 Withdrawals (1 point possible)

 Give 1 point for a description of withdrawals and drop-outs

Linda N. Meurer, MD, MPH Department of Family and Community Medicine. “Systematic Synthesis of the Literature: Introduction to Meta-
analysis”. Power Point Presentation.

Jadad score



Jadad Score Example

Study Randomization Blinding Drop-out

1 ++ + ++

2 + ++ 0

3 ++ 0 +

4 + ++ ++

5 0 ++ +



 “Once the data have been extracted and their quality 
and validity assessed, the outcomes of individual 
studies within a systematic review may be pooled and 
presented as summary outcome or effect” 

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 
120/7 (2007) p.1840

Data Synthesis



 The authors summarize heterogeneous data 
qualitatively

 “Data that are very conflicting and widely variable 
should not, under most circumstances, be combined 
numerically.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS Journal. 120/7 (2007) p.1840

Data Synthesis (cont.)











 Heterogeneity

 Mixing high and poor quality studies
 When reporting biases are a problem

 Publication bias

 Time lag bias

 Duplicate publication bias

 Language bias

 Outcome reporting bias

Systematic reviews =>
meta-analyses


