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Major Topics Covered

I. Overview of Meta-Analysis

II. Steps for Conducting A Meta-
Analysis



What is meta analysis?
Quantitative approach for systematically combining

results of previous research to arrive at conclusions about 

the body of research.

• Quantitative : numbers

• Systematic : methodical

• combining: putting together

• previous research: what's already done

• conclusions: new knowledge



• “While all meta-analyses are based on 
systematic review of literature, not 
all systematic reviews necessarily 
include meta-analysis.” 
Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery Research.” PRS 
Journal. 120/7 (2007) p.1840

• “Meta-analysis is a statistical 
technique for combining the results 
of independent, but similar, studies to 
obtain an overall estimate of 
treatment effect.”



• “Protocols for the reporting of meta-analysis 

results were developed for RCTs (Quality of 

Reports of Meta-analysis [QUOROM] and 

Observational Studies in Epidemiology 

[MOOSE].”

• The purpose of QUOROM and MOOSE 
guidelines is to provide proper procedures for 
conducting a meta-analysis and to standardize 
the methods of reporting a meta-analysis

Kevin C. Chung, MD, Patricia B. Burns, MPH, H. Myra Kim, ScD. “Clinical Perspective: A Practical Guide to Meta-

Analysis.” The Journal of Hand Surgery.  Vol.31A No.10  December 2006. p. 1672

Meta-analysis need protocols







Steps of Meta-analysis 

• Define the Research Question

• Perform the literature search

• Select the studies

• Extract the data

• Analyze the data

• Report the results 



Define research/review question

In consultation/collaboration with the 

clinical community, commissioners and 

patient/public representatives

Identify relevant studies 

Develop a comprehensive search 

strategy and undertake systematic 

searches of the literature

Assess eligibility

Select those studies which meet the 

pre-defined inclusion criteria

Data extraction /checking

Develop data extraction from into which study 

information and outcome data can be 

extracted, checked & verified

Synthesis

Narratively and/or statistically 

summarise/describe the data, exploring 

similarities and differences between studies.

Develop review protocol

Pre-specify the type of studies to be 

included, the methods of collating, 

appraising and analysing data

Knowledge translation

Review details and results are disseminated to 

relevant target audiences using appropriate 

formats

Study assessment/appraisal

Assess the quality and validity of the included 

studies using the pre-defined method. 



Problem, 

population

Intervention Comparison Outcome Types of 

studies

Young people 
under 25 
years of age

a) Television

b) Radio

c) 
Newspapers 

d) Bill boards

e) Posters

f) Leaflets

g) Booklets

a) School-

based 

interventions

b) No 

intervention

a) objective 

measures of 

smoking 

(saliva 

thiocyanate 

levels, 

alveolar CO)

b) self-

reported 

smoking 

behaviour 

a) RCT

b) Controlled 

before and 

after studies

c) Time series 

designs

Meta-analysis: The Research Question

“Common questions addressed in meta-analysis are whether one 

treatment is more effective than another or if exposure to a certain 

agent will result in disease.”



Meta-analysis: Performing the 
Literature Search

•Formulate your question appropriately
• If you are searching pubmed Use Medical 
Subject Headings (MeSH) [1]

– Lookup word in text word, abstract, title [2]

– Combine [1] with [2] using boolean logic

– Set up proper filters

• For Others, use text word, abstract



Boolean operators



“streptokinase” OR “acute myocardial infarction”

produces ALL articles that contain 

EITHER streptokinase OR acute myocardial infarction

anywhere in the text – inclusive, many

streptokinase AND “acute myocardial infarction” 

will capture only those subsets that have

BOTH streptokinase AND acute myocardial infarction

anywhere in the text – restrictive, few

Example???



Components of electronic 
searching

1. Describe each PICO component
2. Start with primary concept
3. Find synonyms

a) Identify MeSH / descriptors / subject 
headings

b) Add textwords

4. Add other components of PICO question 
to narrow citations (may use study filter)

5. Examine abstracts
6. Use search strategy in other databases 

(may need adapting)



• Be methodical: plan first
• List of popular databases to search

– Pubmed/Medline
– Embase
– Cochrane Review
– ISI Web of Science
– SCOPUS

• Other strategies you may adopt
– Trial registries (clinicaltrials.gov)
– Abstracts from meetings
– Hand search (go to the library...)
– Personal references
– References from published reviews/meta-analysis/trials
– Contact experts  
– Web, eg. Google (http://scholar.google.com)

Literature Search

Database bias!!!

Grey litterature 



Meta-analysis: Study 
Selection

• “The inclusion and exclusion criteria 
for studies needs to be defined at 
the beginning, during the design 
stage of the meta-analysis.”
– “Factors determining inclusion in the 

analysis are study design, population 
characteristics, type of treatment or 
exposure, and outcome measures.” 



Selection of Studies
• Reference manager software package

– Endnote – RefMan – ProCite – Mendeley

• Import results and screen
– Assess titles/abstracts against your predetermined criteria

– If in doubt include

– Retrieve full text articles of initial selections

• Assess full text for inclusion
– Requires judgement (>1 reviewer)

– Check reviewer agreement (3rd review to resolve)

– Use a selection form to ensure consistency and record decisions





The Validity of a Meta-
analysis

•“The validity of a meta-analysis 
depends on the quality of the studies 

included, and an assessment of 
quality is a necessary part of the 

process.” 

Kevin C. Chung, MD, Patricia B. Burns, MPH, H. Myra Kim, ScD. “Clinical Perspective: A Practical 
Guide to Meta-Analysis.” The Journal of Hand Surgery.  Vol.31A No.10  December 2006. p. 1674





Meta-analysis: 
Extracting the Data

• “The type of data to be extracted 
from each study should be 
determined in the design phase and a 
standardized form is constructed to 
record the data.” 

Kevin C. Chung, MD, Patricia B. Burns, MPH, H. Myra Kim, ScD. “Clinical Perspective: A Practical 
Guide to Meta-Analysis.” The Journal of Hand Surgery.  Vol.31A No.10  December 2006. p. 1674



Plan of Action

ARE THE STUDIES ELIGIBLE FOR MA 

(STEP I)?

DISCARD

YES

NO

ENTER INTO A SPECIFIED FORMAT

ABSTRACT THE DATA



How to Abstract Data: 
Guidelines

• Create a spreadsheet (Excel, or OpenOffice Calc)

• For each study, create the following columns:

– name of the study

– name of the author, year published 

– number of participants who received 
intervention

– number of participants who were in control arm

– number who developed outcomes in intervention

– number who developed outcomes in control arm





Meta-analysis: Data
• “The difficulty with data extraction 

is that studies often use different 
outcome metrics, which make 
combining the data awkward. The 
data should be converted to a 
uniform metric for pooling.” 



Meta-analysis: Analyzing 
the Data

• There are 2 statistical models used 
in a meta-analysis: 

– Fixed effects

– Random effects



The Fixed Effects Model

•“The fixed-effects model assumes 
that the true effect of treatment is 

the same for every study.” 

The Random Effects Model

• “The random effects model assumes 
that the true effect estimate for 
each study vary.”



Meta-analysis: Reporting the 
Results

•A meta-analysis should include:
–A title, abstract, an introduction

–Methods, results, and discussion 
sections



A Forest Plot



A Funnel Plot
•“A funnel plot is used as a way to assess 

publication bias in meta-analysis.” 



Thanks for 

your attention 


