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Introduce meta-analysis

Conceptual overview

Purposes, why use meta-analysis

Understanding the systematic literature review 
process (and how meta-analysis fits into it)

Example



WHAT IS META-ANALYSIS?

 Meta-analysis refers to the statistical methods used to pool quantitative results from 
multiple research studies

 Statistical methods used in the empirical process of research synthesis

 Unit of analysis: Primary research studies

 Effect sizes are the outcomes (dependent variable) of interest



EFFECT SIZES

 Individual studies often use different measures to represent the underlying 
construct

 Meta-analysts standardize findings across similar studies in order to compare results

 Effect sizes represent the magnitude and direction of a quantity

 Independent of sample size

 There are a variety of effect sizes

 Univariate measures of central tendency, variation, or difference

 Bivariate measures of associations



WHEN IS 
META-ANALYSIS APPROPRIATE?

 If you want to synthesize findings from a research literature that:
 Uses similar constructs to measure some quantity of interest

 Produce *quantitative results for some quantity of interest

 Reports results that can be configured in comparable statistical formats (i.e., 
effect sizes)



WHY USE 
META-ANALYSIS?

 Results can provide more compelling evidence than the evidence from a 
single primary study
 Results from primary studies are subject to sampling error and other idiosyncratic study-specific 

biases

 Unwise to base policy or practice decisions based on the findings of a single primary study.

 Statistical power often (but not always) exceeds that of the individual studies combined. 



WHY USE 
META-ANALYSIS?

 First, differentiating between types of reviews

 Research review

 Research synthesis

 Scoping review

 Literature review

 Systematic review

 Narrative review

 Meta-analysis

 Meta-synthesis

 Meta-analytic investigation/review



WHY USE 
META-ANALYSIS?

 Some definitions:

 Literature review/research review/narrative review

 Broad term for a product that reviews studies on 
a topic

 Systematic review/research synthesis

 Systematic process for identifying and retrieving 
a set of research studies

 Systematic, transparent, and replicable

 Meta-analysis

 A set of statistical procedures for aggregating 
quantitative results from a body of studies



WHY USE 
META-ANALYSIS?

 What about literature/narrative reviews?

 Overreliance on p-values (and thus sample size)

 Often subjective, and lack explicit 
exclusion/inclusion criteria

 Lack transparency, use haphazard methods that 
can lead to biased conclusions

 Vulnerable to many sources of bias



WHY USE 
META-ANALYSIS?

 Systematic reviews attempt to minimize bias and 
error in the review process

 Use systematic, empirical process that values 
transparency and replicability in the procedures 
to locate and analyze prior research

 Use explicit exclusion and inclusion criteria

 Document transparent search strategies

 Inter-rater reliability on key data extraction 
decisions

 Study quality/risk of bias assessments

 Meta-analysis (when possible) to statistically 
synthesize results across studies







WHY USE 
META-ANALYSIS?  Systematic reviews do not always include meta-analyses;

 Meta-analyses are not always based on a systematic review

Systematic
Review Meta-analysis



FROM A DATA COLLECTION PERSPECTIVE…
 Data collection is not the same as data analysis, but the research 

question and the data analysis method may influence your data 
collection procedures

Data Collection Data Analysis



HOW ARE WE 
DOING?

QUESTIONS?

What is meta-analysis?

Why use meta-analysis?

Literature reviews vs. systematic 
reviews vs. meta-analysis



WHY USE 
META-ANALYSIS?

Even the most methodologically rigorous primary study 
can be subject to bias 
(and hence the value of scientific replication)

Meta-analyses based on systematic reviews provide 
organized evidence that can be used for decision-
making and guiding future research needs

Conducting new primary studies without an 
understanding of the existing evidence can results in 
unnecessary, inappropriate, irrelevant, or potentially 
unethical research



SYSTEMATIC REVIEW ORGANIZATIONS
There are organizations and agencies that support this!

 Agency for Healthcare Research and Quality

 Campbell Collaboration

 Centre for Reviews and Dissemination

 Cochrane Collaboration

 EPPI-Centre

 International Initiative for Impact Evaluation

 Joanna Briggs Institute

 Centre for Evidence and Implementation

 Institute of Education Sciences

Many more…



CRITICISMS OF META-ANALYSIS

 Often resource intensive

 Applies and oranges

 Garbage in, garbage out

 Limited external validity 

 (usually) ignores qualitative data

 Reliance on published studies/data

 My view is that this is normal, understanding what these are, their consequences on your 
data, and how you interpret findings is the key



OKAY SO FAR:

 The goals of a systematic review are to summarize the existing empirical research to:
1. Provide future directions for research

2. Improve practice 

3. Inform policy

 ALL OF THIS helps limit the bias in the process by which we identify, evaluate, and 
synthesize research to address a specific research question.



STEPS IN A META-
ANALYSIS

1. Problem formulation
• Selecting appropriate effect size metric
• Outlining explicit inclusion and exclusion criteria

2. Searching the Literature

3. Screening the Literature

4. Data Extraction: Coding Studies
• Estimating effect sizes from primary studies

5. Data Analysis
• Summarizing the studies (descriptive statistics)
• Synthesizing effect sizes (mean effect size)
• Estimating heterogeneity
• Explaining heterogeneity
• Assessing publication bias
• Sensitivity analyses

6. Interpretation of Findings

7. Presenting results

8. Dissemination 



1. PROBLEM
FORMULATION

• How effective is an intervention or a group of 
interventions at changing a specific outcome?Effectiveness

• How are two constructs related to each other?
• How strong is an association between two things?Associations/relations

• How often or frequent does something occur?Prevalence

• How good is an assessment or test at identify or 
predict something?Diagnostics

• Comparing across interventions or associations to 
talk about relative strengthRelative comparisons















VISUAL OF THE RESULTS 
(FOREST PLOT)



HETEROGENEITY
-PARENT
-CLINICIAN
-SCHOOL STAFF 



PARALLELS BETWEEN META-ANALYSIS AND PRIMARY DATA ANALYSIS

Meta-analysis Primary data analysis
1. Descriptive analysis (examine study qualities, samples, and 
intervention characteristics)

1. Descriptive analysis (examine frequencies, distributions of 
variables)

2. Pool effect sizes across studies (weighted mean) 2. Estimate measures of central tendency for outcomes

3. Estimate heterogeneity in effect sizes 3. Estimate measures of variability in outcomes

4. Explain variability in outcomes 4. Explain variability in outcomes 

5. Conduct sensitivity analysis to explore robustness of 
findings

5. Conduct sensitivity analysis to explore robustness of findings



REMEMBER  Systematic reviews do not always include meta-analyses;

 Meta-analyses are not always based on a systematic review

Systematic
Review Meta-analysis



AN INFORMED UNDERSTANDING IS KEY!

1. A working knowledge of meta-analysis
2. The ability to critically analyze the methodology to provide guidance for interpretation 

of findings.
1. Policy

2. Curriculum/Practice

3. Research

3. Potential basis for a project
4. Responsible consumer of systematic review and meta-analysis
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