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Evidence	to	inform	statistical	methods

• Statistical	theory
• Empirical	data
• impact	of	different	methods	on	results
• context	of	implementation

• Simulation	studies

• Interpretation
• by	users	of	methods
• by	readers
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Random-effects	meta-analysis
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Some	issues
• Choice	of	effect	measure	yi
• Choice	of	estimator	yi
• Error	in	estimated	SEi
• Validity	of	normal	

distribution
• Choice	of	heterogeneity	

estimator



Review	of	available	methods
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Empirical	examination	of	
differences	in	results
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Systematic	review	of	simulation	studies
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“On	the	basis	of	current	
evidence,	we	provisionally	
recommend	the	Paule-
Mandel	method	 for	

estimating	the	heterogeneity	
variance,	and	using	 this	
estimate	to	calculate	the	
mean	effect	and	its	95%	
confidence	 interval.		

However,	 further	 simulation	
studies	are	required	 to	draw	

firm	conclusions.”



Meta-analysis	of	simulation	study	results
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Meta-regression

Type	I	error	=	α +	β1 × no.	studies
+	β2× study	size
+	β3× baseline	risk
etc



A	comprehensive	simulation	study



Reaching	recommendations

• We	need	to	understand	the	real	world	implications

• What	properties	do	meta-analyses	have?
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Combining	properties	of	estimators	with	
prevalence	of	different	scenarios

Combine	
• properties	of	the	methods	under	different	scenarios
with	
• prevalence	of	those	scenarios	
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Concluding	remarks
• Recommendations	for	statistical	methods	should	combine
• theoretical	considerations
• technical	properties	as	demonstrated	through	simulation	
studies

• empirical	data	on	whether	it	makes	much	difference	in	
practice

• information	on	which	scenarios	are	most	common	
(if	properties	of	the	methods	vary	by	scenario)

• Simulation	studies	need	to	be	informed	by	real	world	scenarios
• In	most	Cochrane	meta-analyses,	all	methods	for	estimating	

between-study	variance	are	poor	and	likely	to	be	imprecise,	with	
some	positive	or	negative	bias

• But	confidence	intervals	for	the	meta-analysis	are	reasonably	
robust	if	done	using	Hartung-Knapp	correction
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