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Talk Outline 



• Basic Design Choices 
–ObservaOonal vs. Experimental 
–Explanatory vs. PragmaOc 
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Menu of Study Designs 



Column	A 
• ObservaOonal 



– Case series 
– Cross-secOonal 
– Case-control 
– Cohort	 



• Experimental 
– RCT 



Column	B	 
• Explanatory 



• PragmaOc 











Case	Series	



• ObservaOonal		
• RetrospecOve	
• DescripOve,	not	analyOc	
• Hypothesis	generaOng		
• No	comparison	group	











Cross-secOonal	Study	
• Group	examined	at	1	point	in	Ome		
• ObservaOonal	
• RetrospecOve/prospecOve	
• Usually	descripOve	
• Usually	the	design	of	diagnosOc	
accuracy	studies	











Case-Control	
• 2	groups	defined	by	outcome	
• ObservaOonal	
• RetrospecOve-	outcomes	need	to	
have	occurred	



• DescripOve	or	analyOc	
• Good	for	rare	outcomes	











Study	QuesOon:	Is	
Wearing	Lead	Associated	
with	Low	Back	Pain	in	
Neuroradiologists?	











Case	Control	



Neurorad	with	
low	back	pain		



Neurorad	with	
no	low	back	pain		



Wears	lead		



Doesn’t	wear	
lead		



Risk	factor	 Outcome	











Cohort	Study	
• 2	groups	defined	by	risk	factor		
• ObservaOonal	
• ProspecOve	or	retrospecOve	
• DescripOve	or	analyOc	
• Group	followed	over	Ome	
• Good	for	rare	risk	factors	











Cohort	Control	



Neurorad	with	
low	back	pain		



Neurorad	with	
no	low	back	pain		



Wears	lead		



Doesn’t	wear	
lead		



Risk	factor	 Outcome	











Menu	of	Study	Designs	



Column	A	
•  ObservaOonal	



– Case	series	
– Cross-secOonal	
– Case-control	
– Cohort	



•  Experimental	
– RCT	



Column	B	
• Explanatory	
• PragmaOc	











Randomized	Controlled	Trials	
(RCTs)	



• Experiment	
• Groups	created	randomly	
• ProspecOve	
• AnalyOc	
• Best	design	for	eliminaOng	bias	











RCTs	



• Only	design	that	controls	for	
unknown	biases	











RCTs	



• Only	design	that	controls	for	
unknown	biases	



• Cohort	and	case-control	designs	
can	control	for	known	biases	











Picking	an	item	not	the	end	of	choices…	











Some	RCT	Choices-	Unit	of	
RandomizaOon	



•  Individual	subject/parOcipant	
• Cluster	(consider	if	
contaminaOon	an	issue)	
– Provider	
– Clinic	
– Health	system	











Some	RCT	Choices-	Type	of	
RandomizaOon	



• Parallel	
• Cross-over	
• Stepped-wedge	











Some	RCT	Choices-	Type	of	
RandomizaOon	











Some	RCT	Choices-	Type	of	
RandomizaOon	











Some	RCT	Choices-	Type	of	
RandomizaOon	











Stepped Wedge vs. Parallel Design 



• Controls for external temporal trends 
• More efficient than parallel design 



since have both between and within 
group comparisons  



• Assures all sites receive intervention 
à Participation more palatable for 
interventions viewed as desirable 



• Conduct and analysis more complex 











Menu	of	Study	Designs	



Column	A	
•  ObservaOonal	



– Case	series	
– Cross-secOonal	
– Case-control	
– Cohort	



•  Experimental	
– RCT	



Column	B	
• Explanatory	
• PragmaOc	











Pragmatic vs. 
Explanatory Trials 











Pragmatic vs. Explanatory Trial 
•  Explanatory trials  



– Examine efficacy 
– Conducted under ideal conditions 
– Explain mechanisms 



•  Pragmatic trials  
– Determine comparative effectiveness (CER) 
– Routine practice 
– Aim to help providers, patients, and policy 



makers choose between interventions 











Example	from:	Lidle	P,	Moore	M,	Kelly	J,	Williamson	I,	Leydon	G,	McDermod	L,	Mullee	
M,	Stuart	B:	Ibuprofen,	paracetamol,	and	steam	for	paOents	with	respiratory	tract	



infecOons	in	primary	care:	pragmaOc	randomised	factorial	trial.	BMJ	2013,	347:f6041.	











Explanatory vs. Pragmatic Trials 











Talk	Outline	



• Basic	Design	Choices	
– ObservaOonal	vs.	Experimental	
– Explanatory	vs.	PragmaOc	



• Example	of	PragmaOc	RCT	











Example of Pragmatic 
Trial- Lumbar Imaging 



with Reporting of 
Epidemiology (LIRE) 











LIRE (pronounced leer)   
from the French verb, ‘to read’. 











rethinkingclinicaltrials.org 











Background and Rationale 



•  Lumbar spine imaging frequently 
reveals incidental findings 



•  These findings may have an 
adverse effect on: 
– Subsequent healthcare utilization 
– Patient health related quality of life 











Disc Degeneration in Asx 











ParOcipaOng	Systems	
Name	 #	Primary	Care	Clinics	



(Randomized)	
#	PCPs	



(Randomized)	
Kaiser	Perm.	N.	
California	



21	 2,349	



Henry	Ford	
Health	System,	
MI	



26	 187	



Kaiser	
Permanente	of	
Washington	



19	 365	



Mayo	Health	
System	



34	 400	



Total	 100	 3,301	











Stepped Wedge RCT 











Talk	Outline	



• Basic	Design	Choices	
– ObservaOonal	vs.	Experimental	
– Explanatory	vs.	PragmaOc	



• Example	of	PragmaOc	RCT	











Paradigm shift 











