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Central questions of interest 

Are the results of the 

studies fairly similar 

(consistent)? 

Yes No 

What is the common, 

summary effect? 

How precise is the 

common, summary 

effect? 

What factors can 

explain the 

dissimilarities 

(heterogeneity) in the 

study results? 



Steps in data analysis & presentation 

1. Tabulate summary data 

2. Graph data 

3. Check for heterogeneity 

4. Perform a meta-analysis if heterogeneity is 
not a major concern 

5. If heterogeneity is found, identify factors 
that can explain it 

6. Evaluate the impact of study quality on 
results 

7. Explore the potential for publication bias 



1. Tabulate summary data 

·Prepare tables comparing studies with 
respect to: 
ƁYear 

ƁSetting 

ƁPatients 

ƁIntervention 

ƁComparison 

ƁOutcome (results) 

ƁQuality 

·Gives a ôfirst handõ feel for the data 

·Can make some assessment of quality and 
heterogeneity 



Tabulate summary data 

Example: Cochrane albumin review 

Study Year Patient 

populati

on 

Intervent

ion 

 

Compari

son 

Summary 

measure 

(RR) 

Allocation 

concealm

ent 

Lucas et 

al. 

1978 Trauma Albumin No 

albumin 

13.9 Inadequat

e 

Jelenko 

et al. 

1979 Burns Albumin Ringerôs 

lactate 

0.50 Unclear 

Rubin et 

al. 

1997 Hypoalbu

minemia 

Albumin No 

albumin 

1.9 Adequate 

Cochrane Injuries Group Albumin Reviewers. Human albumin administration in critically ill 

patients: systematic review of randomised controlled trials. BMJ 1998;317:235-40. 



2. Graph summary data 

·Efficient way of presenting summary 
results 

·Forest plot: 
ƁPresents the point estimate and CI of each trial 

ƁAlso presents the overall, summary estimate 

ƁAllows visual appraisal of heterogeneity 

·Other graphs: 
ƁCumulative meta-analysis 

ƁSensitivity analysis 

ƁFunnel plot for publication bias 

ƁGalbraith, LõAbbe plots, etc [rarely used] 



Forest Plot 

Bates et al. Arch Intern Med 2007  



Ried K. Aus Fam Phys 2006 



Ried K. Aus Fam Phys 2006 



Ried K. Aus Fam Phys 2006 



Commercial PCR tests for TB meningitis 

Pai M, et al. Lancet Infect Dis 2003 

Forest Plot: diagnostic studies 



Forest Plot: Cumulative Meta-analysis 

Beta-blockers after acute myocardial infarction 
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Odds Ratios with 95% Confidence Intervals 
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Cumulative Meta-Analysis of all RCTs 
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Fergusson D et al. Clinical Trials 2005; 2: 218ï232 

Aprotinin 

for cardiac 

surgery 



Sensitivity analysis 

IV magnesium for acute myocardial infarction 

 
ISIS-4 trial had >50,000 patients! It showed no survival benefit from the addition of IV magnesium 



3. Check for heterogeneity 

·Indicates that effect varies a lot across 
studies 
·If heterogeneity is present, a common, 

summary measure is hard to interpret 
·Statistical vs clinical heterogeneity 
·Can be due to due to differences in: 
ƁPatient populations studied 
ƁInterventions used 
ƁCo-interventions 
ƁOutcomes measured 
ƁStudy design features (eg. length of follow-up) 
ƁStudy quality 
ƁRandom error 



òAverage men having an average mealó 



3. Check for heterogeneity 

·How to look for heterogeneity? 

ƁVisual 
¶Forest plot: do confidence intervals of studies overlap with 

each other and the summary effect? 

¶LõAbbe plot 

ƁStatistical tests: 
¶Chi-square test for heterogeneity (Cochran Q test) 

¶Tests whether the individual effects are farther away from the 
common effect, beyond what is expected by chance 

¶Has poor power 

¶P-value < 0.10 indicates significant heterogeneity 

¶I-squared (newly introduced by Higgins et al): % of total 
variability in effect measure that is attributable to 
heterogeneity (i.e. not to chance) 

¶Values of I-squared equal to 25%, 50%, and 75% representing low, 
moderate, and high heterogeneity, respectively.  

Higgins JP, Thompson SG. Stat Med 2002;21:1539ï58. 



Visual appraisal of heterogeneity 

Bates et al. Arch Intern Med 2007 

Association between smoking and TB mortality 

P-value for heterogeneity <0.001 


