
Introduction to systematic 

reviews

Dr Sally Hopewell

Centre for Statistics in Medicine

NDORMS, University of Oxford



Outline of session

ÂWhatõs a systematic review 

Âwhy do we need them?

ÂWhatõs the process of conducting a systematic 

review?

ÂWhatõs a meta-analysis?

Â when can  you do one?

Âhow are the results displayed and interpreted?



Why do we need systematic  

reviews?

ÂNeed information to make the right decisions

ÂButé.too much information

ÂAndénot enough time

Â Individual trials may be biased or results 

presented out of context



ÂConventional ònarrativeóliterature review

òSummary of the information available to the author 

from the point of view of the authoró

ÂCan be very misleading as a summary from 

which to draw conclusions on overall evidence

ÂReliable reviews must be systematic!

Narrative review



Systematic review

ÂA systematic review collates all empirical 

evidence that fits pre-specified eligibility criteria 

in order to answer a specific research question.



Systematic review

ÂKey characteristics included:

ÂClearly stated set of objectives with pre-defined 

criteria for studies

ÂExplicit reproducible methodology

ÂSystematic search to identify all studies meeting 

eligibility criteria

ÂAssessment of the validity of the findings of the 

included studies

ÂSystematic presentation and synthesis of the studies



Importance of systematic reviews

Decisions about health care require high quality 

information based on objective standards. 

Results of a single trial are rarely sufficient to answer 

questions of best practices in clinical settings. 

Much of the clinical research available is of relatively poor 

quality. 

Resources are wasted each year on ineffective or harmful 

health care practices. 



An example

Ian Roberts and his colleaguesdid 

the CRASH trial to address uncertainty 

about the effects of  giving systemic 

steroids for people with acute 

traumatic brain injury, a treatment 

that had been in use for over three 

decades.
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Alderson P, Roberts I (1997). BMJ 314:1855-9;

and Cochrane Database of  Systematic Reviews.

Systematic review of  existing 

knowledge

The review revealed important uncertainty 

about whether systemic steroids 

did more good than harm.





Addressing an important 

uncertainty

ÂBecause the systematic review and a survey of 

clinical practice had revealed important 

uncertainty,

Âa large, publicly-funded, multicentre randomized trial

was organised

Â the trial was registered prospectively

Â the protocol for the trial was published



ÅLancet 2004;364:1321-28





ÅLow priority questions 

addressed

ÅImportant outcomes not 

assessed

ÅOver 50% studies 

designed without 

reference to 

Åsystematic reviews of 

existing evidence

ÅQuestions relevant

Åto users of research?

ÅOver 50% of studies 

fail to take adequate 

steps to reduce biases

ÅStudies with inadequate 

statistical power 

ÅInadequate replication 

of initial observations

ÅAppropriate 

Åresearch

Ådesign, conduct 

Åand analysis? 

ÅOver 50% of studies 

never published in full

ÅBiased under-reporting 

of studies with 

disappointing results

ÅBiased reporting of 

data within studies

Å

ÅAccessible, full

Åresearch reports?

ÅOver 30% of  trial 

interventions not 

sufficiently described

ÅOver 50% of  planned 

study outcomes not 

reported

ÅMost new research not 

interpreted in the context 

of systematic assessment 

of other relevant evidence 

ÅUnbiased and 

Åusable reports?

ωResearch waste

Avoidable waste in deciding 

what research to do, Lancet series, 2014

ÅHyper-regulation of 

research

ÅInefficient delivery of 

research

ÅPoor re-use of data

ÅFailure to promote 

evaluative research as 

an integral element of 

good clinical practice   

ÅEfficient research

Åregulation 

Åand delivery?



Archie Cochrane

òIt 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.ó(1979)


