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ABSTRACT

*** Preliminary and not for distribution ***

Purpose: Economic theory suggests that physicians whose primary method of payment is fee-for-service (FFS) have less incentive to refer patients to specialists than physicians in a capitated 
payment model. This study aims to understand the impact of transitioning from an enhanced FFS payment model, known as a Family Health Group (FHG), to a mixed capitated payment model, 
identified as a Family Health Organization (FHO), on referral patterns of primary care physicians to specialists in Ontario.

Methods: Using five years of Ontario administrative data, we result in a panel of 3101 primary care physicians who were all in a FHG in the beginning of the sample period, April 1st 2006, and 
either remain in a FHG or switch to a FHO by the end of the sample period. March 31st 2011. The estimation technique used is a fixed effects difference-in-differences estimation using weights 
generated from propensity score matching because it is believed that the underlying identifying assumption is conditional independence. Additionally, paired bootstrapping is employed because the 
weights generated are estimates and not true parameters.

Results: On average, the number of listed referrals of primary care physicians that join the FHO model is greater than that of physicians who remain in the FHG model, but the overall number of 
specialist visits of enrolled patients either remains constant or decreases once the physician joins the FHO model. For virtually rostered patients, both listed referrals and specialist visits decrease 
once the physician joins the FHO model compared to physicians who remain in the FHG model. Additional estimation shows that the difference in referral rates between FHG and FHO physicians 
appears in years after the year of the switch. 

Conclusions: Results are not in line with economic theory. Therefore, the blended capitation model seems to be successful in reducing the incentive of capitated physicians to increase their 
specialist referrals. Further, interdisciplinary teams seem to reduce referral rates. 

© Nadine Chami and Arthur Sweetman, 2016. Do not cite without permission.



How Does Primary Care Affect Laboratory Utilization in Ontario?

Nadine Chami and Arthur Sweetman

ABSTRACT

*** Preliminary and not for distribution ***

Purpose: The purpose of this paper is to examine how the primary care model affects physicians’ lab utilization, especially physicians that belong to an interdisciplinary Family Health Team 
(FHT) where there is concern of greater lab test use. The effect of patient enrolment on lab utilization of primary care physicians is also studied by comparing a switch from a FHG (Family Health 
Group) model which does not have enrolment requirements, to a FHO (Family Health Organization) model which has patient enrolment requirements. 

Methods: Ontario administrative data from April 1st 2006 to March 31st 2011 is used to create a panel of 2943 primary care physicians. A differences-in-differences fixed effects model applying 
weights from a propensity score matching estimation is used to study the effects of switching from the predominantly fee-for-service FHG model to the blended capitation FHO model. 

Results: Results show that physicians do not significantly change their lab referrals, labs ordered, or total value of labs once they join the FHO model, but only if they are not affiliated with a FHT. 
FHT physicians are shown to increase their lab utilization by approximately 10% for continuously rostered patients once switching from a FHG if the physician joined a FHT later in the sample 
period.

Conclusions: Enrolment requirements and/or continuity of care improvements may contribute to increased laboratory utilization. Additionally, interdisciplinary teams may have a greater intensity 
of lab use.

© Nadine Chami and Arthur Sweetman, 2016. Do not cite without permission.
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Research QuesLons
	

Impact	of	switching	from	FHG	(enhanced	fee-for-service)	to	FHO	
(blended	capita>on)	on	primary	care	physicians’:		
	
1.  Specialist	referral	rate	

2.  Laboratory	referral	rate	
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MoLvaLon 

• 	To	understand	the	behavioural	responses	of	physicians	to	Primary	
Care	Reform	

• 	Key	limita>on:	
• Not	able	to	look	at	long-run	effects	due	to	short	panel	length	(5	years)	
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1.  Specialist	Referrals:		
• 	Simple	Economic	Theory:	switch	from	a	FFS	payment	model	to	a	“pure”	capitated	payment	model	has	
incen>ves	for	higher	specialist	referral	rates		

§  FHO	physicians	not	remunerated	per	service	provided	
				à	incen>ve	to	send	pa>ents	to	a	specialist		

§ However,	the	incen>ve	is	less	pronounced,	and	maybe	even	avoided,	in	blended	capita>on	
compared	to	pure	capita>on	

§ Does	Ontario’s	blended	model	alleviate	this	incen>ve?	

	

2.  Lab	Referrals:		

• 	Concern	that	interdisciplinary	teams	use	more	tes>ng		
•  Alterna>vely,	improved	con>nuity	of	care	may	lead	to	more	or	less	tes>ng	in	different	contexts	

• 	Effect	of	enrolment	requirements	on	laboratory	u>liza>on	of	primary	care	physicians		

	



Outline

Part	1:	Specialist	Referral	Rate	

Part	2:	Lab	Referral	Rate	

For	each	
◦ Data		
◦ Descrip>ve	Sta>s>cs	
◦ Empirical	Model	
◦ Results		
◦ Conclusion	
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Specialist Referral Rate 
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Data

• 	Ini>ally,	all	physicians	affiliated	with	a	FHG	as	of	April	1st	2006		
• Then,	either	remain	in	a	FHG	or	switch	to	a	FHO	by	March	31st	2011	

• 	Panel	data	set	of	3101	primary	care	physicians	
• Unit	of	observa>on	is	the	physician		

• 	5	year	panel	
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DefiniLons

• 	Official	Roster:	pa>ents	rostered	with	the	same	primary	care	physician	each	and	
every	year	of	the	sample	period	

• 	Virtual	Roster:	pa>ents	assigned	to	family	physicians	in	that	year	who	have	the	
greatest	dollar	value	in	total	billings	in	the	previous	2	years	

• 	Referral	Rate	of	a	Physician:	number	of	referrals	divided	by	number	of	pa>ents	
rostered	in	the	year	of	the	referral	
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Two measures of a Referral: 

• Listed	Referral:	rostering	primary	care	physician	is	listed	as	a	referring	
physician	

• 	Specialist	Visit:	all	visits	in	the	year	with	any	specialist	by	pa>ents	
rostered	with	the	primary	care	physician	regardless	of	iden>fica>on	of	
the	referring	physician		
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DistribuLon of physicians across models by year 
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Referrals per Rostered PaLent by PC Model 


All	MDs	are	FHGs	in	2006	and	categorized	by	the	model	to	which	they	will	switch	
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Specialist Visits per Rostered PaLent by PC Model
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Empirical Model
Propensity	weighted	difference-in-differences	fixed	effects	model:	
	

EarlyFHOit=	1	if	FHO	all	year	if	switched	in	2007	or	2008	
			=	0	if	FHG	all	year	if	switched	in	2007	or	2008	
			=	%	of	year	affiliated	with	FHO	if	part	year	if	switched	in	2007	or	2008	

	
	LateFHOit=	1	if	FHO	all	year	if	switched	in	2009	or	2010	

			=	0	if	FHG	all	year	if	switched	in	2009	or	2010	
			=	%	of	year	affiliated	with	FHO	if	part	year	if	switched	in	2009	or	2010	
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* p < 0.10, ** p < 0.05, *** p < 0.01 



Dealing with Wait Times 

• 	Problem:	date	primary	care	physician	requested	specialist	visit	is	not	
known	

• 	Need	to	consider	lag	between	date	referral	was	made	and	date	of	
specialist	visit		

• 	Consider	4	models:	
◦ Physicians	who	switched	to	FHO	in	2007	
◦ Physicians	who	switched	to	FHO	in	2008	
◦ Physicians	who	switched	to	FHO	in	2009	
◦ Physicians	who	switched	to	FHO	in	2010	

	

		

16	



	 E.g.	Physicians	who	switched	to	FHO	in	2007		

where	FHOit	is	a	variable	interacted	with	year	dummy	variables	to	
control	for	the	lag			
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* p < 0.10, ** p < 0.05, *** p < 0.01 
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* p < 0.10, ** p < 0.05, *** p < 0.01 



Conclusion (Specialist Referral Rate)

• Blended	capita>on	model	seems	to	be	successful	in	reducing	the	
incen>ve	of	capitated	physicians	to	increase	their	specialist	referrals		

• Further,	interdisciplinary	teams	seem	to	reduce	referral	rates			
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Lab ULlizaLon

21	



Data and DefiniLons

• 	Lab	requisi<on:	all	lab	tests	ordered	by	a	primary	care	physician	to	the	
same	pa>ent	on	the	same	day		

• 	Lab	requisi<on	per	pa<ent:	number	of	lab	requisi>ons	divided	by	
number	of	pa>ents	con>nuously	rostered	by	physician	in	each	year	

• 	2979	primary	care	physicians	
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DistribuLon of Physicians by PC Model
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Lab RequisiLons per Rostered PaLent
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All	MDs	are	FHGs	in	2006	and	categorized	by	the	model	to	which	they	will	switch	
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Empirical Model

Propensity	weighted	difference-in-differences	fixed	effects	model:	
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	log(Lit)	=	αi	+	λt	+	βXit	+	δFHOit	+	μFHTit	+	uit	
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* p < 0.10, ** p < 0.05, *** p < 0.01 



Results

• All	lab	requisi>ons	for	con>nuously	rostered	pa>ents	are	about	4%	
less	for	FHOs	compared	to	FHGs	when	physician	joins	FHO	

• 	However,	a	focus	on	lab	requisi>ons	ordered	by	the	rostering	
physician	show	no	change	when	rostering	physician	joins	FHO	

• 	FHT	physicians	increase	their	lab	u>liza>on	by	approximately	8%	for	
con>nuously	rostered	pa>ents	aler	switching	from	a	FHG	
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Conclusion (Lab ULlizaLon)

• 	Enrolment	requirements	and/or	con>nuity	of	care	improvements	
may	contribute	to	increased	laboratory	u>liza>on	

• 	Interdisciplinary	teams	may	have	a	greater	intensity	of	lab	use	
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