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What is a meta-analysis 



Example of Canon et al. 

 





Narrative Review 



Meta-Analysis 



Meta-Analysis 



Primary study 

• Hypothesis 

• Inclusion/exclusion criteria 

• Collect data 

• Statistical analysis 

• Report 



Systematic review 

• Hypothesis 

• Inclusion/exclusion criteria 

• Collect data 

• Statistical analysis (meta-analysis) 

• Report 



Why perform a meta-analysis 



Why perform a meta-analysis 

• It provides context 

• It provides power 

• It makes it possible to compare subgroups 



It provides context 

 



Study name Std diff in means and 95% CI

Std diff 
in means p-Value

Rawson 1979 0.450 0.136

-2.00 -1.00 0.00 1.00 2.00

Favours Control Favours Naltrexone

Impact of Naltrexone on Opioid Use

Adapted from Johansson et al (1996)



Study name Std diff in means and 95% CI

Std diff 
in means p-Value

Rawson 1979 0.450 0.136

BB 0.340 0.191

CC 0.250 0.335

DD 0.360 0.167

EE 0.270 0.298

FF 0.360 0.167

GG 0.340 0.191

HH 0.260 0.316

0.325 0.001

-2.00 -1.00 0.00 1.00 2.00

Favours Control Favours Naltrexone

Impact of Naltrexone on Opioid Use ??

Adapted from Johansson et al (1996)



Study name Std diff in means and 95% CI

Std diff 
in means p-Value

Rawson 1979 0.450 0.136

B -0.200 0.440

C 0.100 0.699

D 0.200 0.440

E 1.200 0.000

F 1.100 0.000

G 0.200 0.440

H 1.200 0.000

0.523 0.008

-2.00 -1.00 0.00 1.00 2.00

Favours Control Favours Naltrexone

Impact of Naltrexone on Opioid Use ??

Adapted from Johansson et al (1996)



Study name Std diff in means and 95% CI

Std diff 
in means p-Value

Rawson 1979 0.450 0.136

Guo 1992 0.310 0.358

Lerner 1992 0.060 0.867

Shufman 1994 0.400 0.263

Gerra 1995 1.570 0.000

Cornish 1997 0.590 0.052

Curran 1976 0.450 0.173

Hollister 1978 0.110 0.545

San 1991 -0.060 0.832

0.444 0.021

-2.00 -1.00 0.00 1.00 2.00

Favours Control Favours Naltrexone

Impact of Naltrexone on Opioid Use

Adapted from Johansson et al (1996)



It provides power 









Meta-analysis 
 p = 0.00003 



Avandia Meta-Analysis 





Significant studies 
0/44 



Meta-Analysis 
p ≈ 0.05 



How a meta-analysis works 





















Weights 

• Reflect the total amount of information 

• Reflect the relative amount of information 



Data types 

• Means 

• Binary data 

• Correlation data 

• Survival data 

• Rate data 



How weights are assigned 

• Fixed-effect model 

• Random-effects model 



Fixed effect model 



Fixed effect model 

 1V V



Fixed effect model 
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Fixed effect model 
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Fixed effect model 

• Drug company example 



Random-effects model 



Random-effects model 
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Random-effects model 
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Random-effects model 
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Random-effects model 
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Fixed-effect model  
vs. 

Random-effects model 



Fixed effect 

• When there is reason to believe that all the 
studies are functionally identical 

• When our goal is to compute the common 
effect size, for the studies in the analysis  

• Example of drug company has run five studies 
to assess the effect of a drug. 



Random effects  

• When not likely that all the studies are 
functionally equivalent.  

• When the goal of this analysis is to generalize 
to a range of populations. 

• Example of studies culled from publications 







Using meta-analysis 
to compare subgroups 



What kinds of subgroups 

• Variants of the intervention 

• Various types of patient 

• Different times for follow-up 

• Can also apply to continuous variables 





Disclaimer 

• Please consult the original paper for context 



Meta-analysis provides a context 

• One SGA shows an advantage but – 

• Is this true for all SGA? 

• Is it true for all outcomes? 

• Is it true for all populations? 

• Metaphor of elephant and blind men 



Study name Risk ratio and 95% CI

Risk 
ratio p-Value

Amisuilpride (8) 0.580 0.000

Aripiprazole (4) 0.450 0.000

Clozapine (3) 0.170 0.040

Olanzapine (12) 0.390 0.000

Quetiapine (5) 0.430 0.002

Risperidone (21) 0.610 0.000

Sertindole (4) 0.360 0.000

Ziprasidone (3) 0.500 0.038

Zotepine (4) 0.590 0.000

0.498 0.000

0.01 0.1 1 10 100

SGA Better SGA Worse

Antipark (vs Haloperidol) p = .004

Adapted from Leucht et al (2009)

Each row is a subgroup 
All are better than haloperidol 
Some are better than others 
Only possible by MA  

Antiparkisonian (vs. Haloperidol) p = 0.004 



Study name Risk ratio and 95% CI

Risk 
ratio p-Value

Amisuilpride (4) 0.690 0.632

Aripiprazole (2) 0.650 0.024

Clozapine (6) 1.500 0.045

Olanzapine (6) 0.950 0.494

Quetiapine (4) 2.070 0.048

Risperidone (15) 0.860 0.145

Sertindole (3) 0.770 0.358

Ziprasidone (1) 1.590 0.170

Zotepine (3) 1.860 0.037

0.966 0.512

0.01 0.1 1 10 100

SGA Better SGA Worse

Sedation (vs Haloperidol) p = .004

Adapted from Leucht et al (2009)

Each row is a subgroup 
Overall, is no evidence of difference 
Some are better than others 
Only possible by MA  

Sedation (vs. Haloperidol) p = 0.004 



Study name Hedges's g and 95% CI

Hedges's 
g p-Value

Amisuilpride (9) -0.370 0.000

Aripiprazole (1) -0.120 0.041

Clozapine (6) -0.510 0.006

Olanzapine (12) -0.270 0.000

Quetiapine (4) -0.230 0.015

Risperidone (11) -0.100 0.131

Sertindole (2) -0.040 0.662

Ziprasidone (3) 0.010 0.896

Zotepine (2) -0.140 0.415

-0.193 0.000

-1.00 -0.50 0.00 0.50 1.00

SGA Better SGA Worse

Depression (vs FGA) p = .001

Adapted from Leucht et al (2009)

Each row is a subgroup 
Overall, evidence in favor of SGA 
Some are better than others 
Only possible by MA  

Depression (vs. FGA) p = 0.001 



Study name Hedges's g and 95% CI

Hedges's 
g p-Value

Amisuilpride (4) -0.220 0.005

Aripiprazole (4) 0.030 0.513

Clozapine (10) -0.360 0.000

Olanzapine (24) -0.150 0.000

Quetiapine (9) 0.140 0.017

Risperidone (28) -0.130 0.000

Sertindole (3) 0.170 0.087

Ziprasidone (4) 0.030 0.798

Zotepine (2) 0.120 0.398

-0.081 0.000

-1.00 -0.50 0.00 0.50 1.00

SGA Better SGA Worse

Positive (vs FGA) p < .001

Adapted from Leucht et al (2009)

Each row is a subgroup 
Overall, evidence in favor of SGA 
Some are better than others 
Only possible by MA  

Positive Symptoms (vs. FGA) p < 0.001 



Study name Hedges's g and 95% CI

Hedges's 
g p-Value

Amisuilpride (10) -0.270 0.000

Aripiprazole (5) -0.090 0.078

Clozapine (17) -0.270 0.000

Olanzapine (24) -0.320 0.000

Quetiapine (10) 0.000 1.000

Risperidone (30) -0.130 0.001

Sertindole (4) -0.110 0.061

Ziprasidone (3) -0.090 0.377

Zotepine (5) -0.230 0.049

-0.133 0.000

-1.00 -0.50 0.00 0.50 1.00

SGA Better SGA Worse

Negative (vs FGA) p = .003

Adapted from Leucht et al (2009)

Each row is a subgroup 
Overall, evidence in favor of SGA 
Some are better than others 
Only possible by MA  

Negative Symptoms (vs. FGA) p = 0.003 



Sample size 

Drug Number 
Studies 

Meta-
Analysis 

Single 
Study 

Amisuilpride 13 1017 78 
Aripiprazole 5 2049 410 
Clozapine 23 1997 87 
Olanzapine 28 4966 177 
Quetiapine 11 2412 219 
Risperidone 34 4173 123 
Sertindole 4 1344 336 
Ziprasidone 5 980 196 
Zotepine 15 1125 75 





Fear of enclosed spaces Fear of heights 

Fear of snakes 



Professor 
Gallagher and his 
controversial 
technique of 
simultaneously 
confronting the 
fear of  enclosed 
spaces, heights, 
and snakes. 



Professor 
Gallagher and his 
controversial 
technique of 
simultaneously 
confronting the 
fear of  enclosed 
spaces, heights, 
and snakes. 





 with apologies to Gary Larson 



Study name Std diff in means and 95% CI

Std diff 
in means p-Value

Immediate 0.380 0.000

Follow-up 0.330 0.000

0.355 0.000

-1.00 -0.50 0.00 0.50 1.00

Exposure worse Exposure better

Exposure v Non-exposure for Phobias (Behavioral)

Adapted from Wolitzky-Taylor et al (2009)

Exposure vs. Non-Exposure for Phobias 



Criticisms of meta-analysis 









When princess Eugenie was born to 
Sarah, Duchess of York, last 23 March,  
she arrived in the world feet-first.   



Like many obstetricians, the royal 
accoucheur treated the princess’s breech 
presentation by caesarian section – a 
practice long attacked by feminists, who 
claim that the ancient midwife’s practice 
of externally turning the baby at term is 
safe, effective, painless, and less costly. 



A remarkable report, published at the 
end of last year in the United Kingdom, 
offers a window into the possibilities 
raised by meta-analysis.  



Effective care in pregnancy and childbirth 
is the most extensive collection of meta-
analyses yet compiled.   
 
The two-volume, 1516 page, $400 work  
reviews more than 3000 randomized 
controlled clinical trials in perinatal 
medicine. 



The book has triggered an 

extraordinary range of reactions in the 

medical profession. 



“Meta-Analysis is the wave of the future” 
says Thomas Chalmers, a former 
president of Mount Sinai Hospital who is 
now at the Harvard School of Public 
Health. 



“The days of the expert supposedly 
putting the state of the field into a review 
article are numbered.” 



The Medical Journal of Australia 
described it as “arguably the most 
important publication in obstetrics since 
William Smellie wrote A Treatise on the 
Theory and Practice of Midwifery in 
1752”. 



But it was denounced by the editor of the 
Journal of Obstetrics and  Gynaecology :   



“The price of £225 should protect 
aspiring registrars [residents] from 
acquiring too many confused ideas  from 
its pages.” 



And one doctor called its authors “an 
obstetrical Baader-Meinhof gang”. 



“Statistical Alchemy for the 21st Century” 



“An Exercise in Mega-Silliness” 



Meta-analysis / Shmeta-analysis 





Criticisms of meta-analysis 

1. Cannot summarize results in one number 

2. Apples and oranges 

3. Meta-analyses are performed poorly 





John C Bailar III 

http://jnci.oxfordjournals.org/content/vol93/issue5/images/large/30107bailar.jpeg


“Any attempt to reduce results to a single 
value, with confidence bounds, is likely to 
lead to conclusions that are wrong, 
perhaps seriously so” 





Provides Context 

• Is the effect robust? 

• Does the effect vary? 



If consistent 

• Report that the effect is robust 

• More accurate estimate of the effect 

• More powerful test 



If varies 

• Report that the effect varies 

• More accurate estimate of the mean effect 

• Estimate of the dispersion 

• Possibly more powerful test 



Apples and Oranges 



Criticism 

• The review may include 

– Different populations 

– Different protocols 

– Different study designs 

• The summary effect may ignore important 
differences among these 

 

 



Response 

• The analysis may include apples and oranges, 
and indeed, melons and pears 

• But, used properly, this is a strength rather 
than a weakness, of the analysis 



Apples and Oranges 

• Ability to work with a range of studies is a key 
strength rather than a weakness of meta 
analysis.  

• Using meta analysis we can actually assess 
hypothesis that effect is influenced by 
population design, etc. 

• We cannot do these kinds of tests with a 
single study.  



One study 

Can only speculate about the effect for 

• An alternate intervention 

• An alternate comparison group 

• An alternate time frame 

• And so on 

 



With multiple studies 
we can report that effect is robust ... 



… or that it varies 



Analyses are done poorly 





Criticism 

• Failed to understand basic issues 

• Were careless in summarizing data 

• Failed to consider covariates 

• Overstated strength and precision 

 

 



“I still prefer conventional narrative 
reviews of the literature, a type of 
summary familiar to readers of the 
countless review articles on important 
medical issues.” 



Systematic vs. Narrative Reviews 

1. Cannot summarize results in one number 

2. Apples and oranges 

3. Meta-analyses are performed poorly 



And – 

• Need to distinguish 

– Problems inherent in the method 

– Problems with the way the method is being used 



Bob Abelson 



Bob Abelson 

• Consider the list of things people abuse 



Abelson 

• Consider the list of things people abuse 

• College educations 



Abelson 

• Consider the list of things people abuse 

• College educations 

• Oboes 
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Michael@Meta-Analysis.com 


