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« The analysis of analyses » 

 

« The statistical analysis of a large collection of analysis 
results from individual studies for the purpose of 
integrating the findings » 

 

« Systematic review + statistical analysis »  
 

Dictionary of epidemiology, 2001; Chalmers et al., 2002; Glass, 1976; Koricheva 
et al., 2013 

Meta-analysis 
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PLoS	Medicine,	2005	



«	We	gather	and	summarize	the	best	evidence	
from	research	to	help	you	make	informed	

choices	about	treatment.	»	





	
	
Authors'	conclusions:	
	

«	A	modest	reducVon	in	salt	intake	for	4	or	more	weeks	causes	
significant	[…]	falls	in	blood	pressure.	»	

Thirty-four	trials	(3230	parVcipants)	were	included.		
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…	but	high	cost.	



Main	steps	of	a	meta-analysis	

•  DefiniVon	of	the	objecVve		
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•  StaVsVcal	analysis	

•  Assessment	of	risk	of	publicaVon	bias	and	sensiVvity	analysis	

•  PresentaVon	of	results	and	of	associated	uncertainVes	
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•  Pathogens	(bacteria,	fungi,	oomycetes)	
•  Nematodes	
•  Weeds	
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Several	methods	

•  Fixe-effect	models	
•  Random-effect	models	
•  Bayesian	methods	



R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=XE	/XC	

R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=	XE/XC	

Es2mated	mean	
effect	size	

Between-study	
variability	

Within-study	variability	



R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=XE	/XC	

R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=	XE/XC	

Individual	
effect	size	

Es2mated	mean	
effect	size	

Uncertainty	in	
es2mated	mean	
effect	size	



R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=XE	/XC	

R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=	XE/XC	

Es2mated	mean	
effect	size	

1	



R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=XE	/XC	

R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=	XE/XC	

Es2mated	mean	
effect	size	

1	

Evidence	of	effecVveness	



R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=XE	/XC	

R=	XE/XC	

R=	XE/XC	
R=	XE/XC	

R=	XE/XC	

Es2mated	mean	
effect	size	

1	

No	evidence	of	effecVveness	



Main	steps	of	a	meta-analysis	

•  DefiniVon	of	the	objecVve		

•  SystemaVc	review	

•  Data	selecVon	and	extracVon		

•  StaVsVcal	analysis	

•  Assessment	of	risk	of	publica2on	bias	and	sensi2vity	analysis	

•  PresentaVon	of	results	and	of	associated	uncertainVes	



Main	steps	of	a	meta-analysis	

•  DefiniVon	of	the	objecVve		

•  SystemaVc	review	

•  Data	selecVon	and	extracVon		

•  StaVsVcal	analysis	

•  Assessment	of	risk	of	publicaVon	bias	and	sensiVvity	analysis	

•  Presenta2on	of	results	and	of	associated	uncertain2es	



Log	of	raVo	of	pest	abundance	

Shrestha	et	al.	(2016)	log XE

XC

!

"
#

$

%
&



Log	of	raVo	of	pest	abundance	

Shrestha	et	al.	(2016)	log XE

XC

!

"
#

$

%
&

Low	uncertainty	



Log	of	raVo	of	pest	abundance	

Shrestha	et	al.	(2016)	log XE

XC

!

"
#

$

%
&

High	uncertainty	



Meta-analysis,	an	emerging	approach	
in	plant	health	



Meta-analysis,	an	emerging	approach	
in	plant	health	



Meta-analysis,	an	emerging	approach	
in	plant	health	



PotenVal	benefits	for	pest	risk	analysis		

•  Assess	quanVtaVvely	the	effecVveness	of	risk	reducVon	opVons	

•  EsVmate	quanVtaVvely	the	impact	of	pest	on	crop	producVon	

•  Analysis	of	uncertainty	

•  EsVmaVons	could	be	included	in	pathway	models	

•  Results	help	idenVfying	knowledge	gaps	

•  Ensure	a	high	level	of	transparency	

•  SVmulate	the	development	of	databases	on	key	topics	



Limits	

•  No	applicable	on	emerging	issues	
•  Study	selecVon	and	data	extracVon	can	be	very	tedious	
•  Time	consuming	


