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1965:	U.S.	medical	care	was	perfect...	

•  Biomedical	research	was	vibrant.	
•  Medicare	and	Medicaid	were	enacted.	
•  Medical	costs	were	modest.	
•  Physicians	and	hospitals	were	highly	respected.	
•  Everyone	agreed	that	the	quality	of	medical	care	was	excellent.	



1970:	We	have	a	problem...	
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And	an	opportunity...	
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1973 - “A Population-based health information system...” 
John E. Wennberg, MD MPH and Alan Gittelsohn, PhD 

Wennberg	J,	GiZelsohn	A.	Small	area	varia@ons	in	health	care	delivery.	Science	1973;182:1102-8.		

Observed	varia@on	could	not	be	
explained	by	popula@on	differences	
in	demographics	or	health	status.	



Health Services Research - 
A diffuse field of inquiry about the quality, equity, efficiency, and 

outcomes of health care	
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Health Services Research - 
A diffuse field of inquiry about the quality, equity, efficiency, and 

outcomes of health care	
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2017- U.S. Health Services Research led to...	
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•  Markedly	greater	transparency	in	health	system	performance.	
•  The	development	of	outcomes	research	-	using	observa@onal	study	

designs	to	measure	the	effec@veness	of	health	care	interven@ons.		
•  New	payment	mechanisms:	

–  Diagnos@c	Related	Groups	
–  Bundled	payments	
–  Accountable	Care	Organiza@ons	

•  BeZer	pa@ent	engagement:		Shared	decision	making	and	decision	aids	
•  Con@nuous	quality	improvement	-	and	the	birth	of	the	Ins@tute	for	

Healthcare	Improvement	
•  Choosing	Wisely	
•  Establishment	of	systema@c	na@onal	funding	of	health	services	research	



2017 - Diverse Sources of Health Services Research Funding	
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Medical Care Epidemiology  
The foundation of health services research	
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Medical	Care	
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Surveillance of health is essential to building  
a healthy society (i.e. descriptive epidemiology)  

Surveillance	of	 health care across populations 
is just as important. 

(i.e. descriptive medical care epidemiology) 
 
 Followed	by	inferen@al	studies	to	iden@fy	the	causes	of	low	

quality	and	efficiency. 
 
 



tdi.dartmouth.edu 

What can we learn from population-based studies?  
	
•  PaZerns	of	care	before,	during,	and	aier	hospitaliza@on	

occurs.	
•  Outcomes,	including	mortality.	
•  Detailed	measures	of	quality	and	efficiency	of	health	care	

across	large	popula@ons.	

	
•  Can	iden@fy	the	causes	and	consequences	of	differences	in	

health	system	performance	across	clinicians	and	hospitals.	
•  Provide	transparency,	and	encourage	public	engagement.	
•  Assist	in	iden@fying	quality	and	efficiency	benchmarks.	
•  S@mulate	and	provide	methods	of	improvement.		

These	studies...	
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Medical Care Epidemiology  
The foundation of health services research	
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Medical	Care	
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Very	large	datasets	

	



Smarter Health Care 
NRP 74	
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•  Countering	under-	and	overuse	to	improve	alloca@on	of	resources		
•  Coordina@on	and	collabora@on	among	health	care	professionals		
•  Caring	for	pa@ents	with	mul@ple	chronic	condi@ons		

“The	main	goals	of	the	programme	will	be	to	provide	insight	into	health	care	
structure	and	u@liza@on	in	Switzerland,	and	into	ways	to	improve	health	outcomes	
with	a	par@cular	focus	on	preven@on	and	treatment	of	(mul@ple)	chronic	
condi@ons.”		
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Example	1:	Composite	measure	of	Choosing	Wisely	test	and	
treatment	use	(≥	65	years	Medicare	beneficiaries)	

0	.18		to		 1	.04			(61)	
-0	.08		to	<		0	.18			(62)	
-0	.26		to	<		-0	.08			(62)	
-0	.44		to	<		-0	.26			(60)	
-0	.89		to	<		-0	.44			(61)	
Not	populated	

Z	Scores	

Colla	C,	Morden	N,	et	al.	J	Gen	Intern	Med.	2014	

Varia@on	in	ineffec@ve	Care	



Example	2:	An	unexpected	finding:		
Regional	paZerns	of	end-of-life	care	predicts	30	day	readmission	rates	

15	

medical	discharges	 surgical	discharges	



Health	System	Characteris@cs	and	Rates	of	Readmission	aier	
Acute	MI	in	the	U.S.	
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 Brown JR, Chang CH, Zhou W, MacKenzie TA, Malenka DJ, Goodman DC. 
Journal of the American Heart Association. 2014;3(3):e000714.

Day	0	
Cohort	Incep@on	

AMI	Discharge	2008-09	

30	days	observa@on	for	any	first	hospitaliza@on	

Day	30	
Cohort	End	

(n=188,611)	
age,	sex,	comorbidi@es	units	of	analysis	 Pa@ent	

Hospital	quality	of	care,	hospital	size,	intensity	of	care	measures		
units	of	exposure	

Hospital	service	
area	medical	discharge	rate,	area	bed	&	physician	supply		



Predictors	of	Thirty	Day	Readmissions	
Forward	Looking	Cohort	Study	
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 Journal of the American Heart Association. 2014;3(3):e000714.

Predictor	 Level	of	
exposure	

Rela6ve	Risk		
high	to	low	quar6le	

95%	CI	

High	quality	discharge	planning		 hospital	 0.95	 0.91,	0.99	

Primary	care	visit	within	14	days	 hospital	 not	significant	

Primary	care	physicians	per	capita	 area	 not	significant	

Cardiologists	per	capita	 area	 not	significant	

Size	of	hospital	(no.	beds)	 hospital	 0.79	 0.75,	0.82	

Medical	admission	rates	 area	 1.12	 1.07,	1.16	

last	6	mo.	life	inpa@ent	days	 hospital	 1.23	 1.16,	1.31	

last	6	mo.	life	ICU	days	 hospital	 not	significant	

last	6	mo.	life	physicians	visits	 hospital	 0.88	 0.82,	0.95	

last	6	mo.	%	seeing	≥	10	physicians	 hospital	 1.15	 1.08,	1.23	
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Example	3:	Popula@on-based	Studies	of		
Neonatal	Intensive	Care	
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Level	III/IV	NICU	Admissions	by	Birth	Weight	
(2012	U.S.	Birth	Cohort)	

Newborns	>2,500	g	
comprise	51.6%	of	
NICU	admissions	

Harrison	&	Goodman,	JAMA	Pediatrics,	2015.	
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Texas	Medicaid	
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TX Newborn Study Data 2010-2014 
(n=1.13 million live births) 

Texas	Natality	File	(birth	cer@ficate)	 Texas	Medicaid	Enrollment	File	

Texas	Medicaid	Newborn	Cohort	File	

	Mortality	File	(<365	days	of	life)	Maternal	Medicaid	Claims	

Texas	Medicaid	Newborn	Claims	(365	days	of	life)	

(+65%)	

Fetal	Death	File	



Special	care	days	per	live	birth	for	hospitals		
with	largest	newborn	cohorts	(n=50),	Texas	Medicaid	2010-14	

0.1	

1	

10	

Ra6o	to	state	average		
(log	scale)	

Level	3/4	NICU	
Level	2	NICU	
Level	1	NICU	

Singletons	 <1500g	 <1000g	
Late	

preterm	
Not	

premature	
State	rate	 2.98	 98.74	 118.91	 7.63	 0.93	
Extremal	ra@o	 24.0	 3.17	 3.46	 14.5	 11.6	
Interquar@le	ra@o	 2.35	 1.54	 1.49	 2.15	 2.30	
Coefficient	of	varia@on	 0.68	 0.25	 0.26	 0.58	 0.59	
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Chest	x-rays	per	live	birth	for	hospitals		
with	largest	newborn	cohorts	(n=50),	Texas	Medicaid	2010-14	

Singletons	 <1500g	 <1000g	
Late	

preterm	
Not	

premature	
State	average	 0.20	 6.84	 10.50	 0.50	 0.08	
Extremal	ra@o	 53.5	 18.1	 17.3	 44.5	 139.2	
Interquar@le	ra@o	 5.34	 2.93	 3.43	 3.97	 4.85	
Coefficient	of	varia@on	 1.00	 0.73	 0.74	 1.03	 1.13	

inborn	only	
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Ra6o	to	state	average		
(log	scale)	



But	the	rest	of	the	world?	
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Systematic review of medical practice variation papers in 
OECD countries 

Corallo A, Coxford R, Goodman D, Bryan E, Srivatava D, Stukel T.  Health Policy 2013. 

Number	of		
studies	

Percent	

United	States	 319	 38	

United	Kingdom	 123	 15	

Canada	 111	 13	

Australia/N.Z.	 53	 6	

Netherlands	 22	 3	

Denmark	 13	 2	

Germany	 13	 2	

Sweden	 12	 1	

Spain	 11	 1	

Switzerland	 11	 1	

Japan	 10	 1	

France	 10	 1	

		 Number	of		
studies	

Percent	

Norway	 8	 1	

Ireland	 8	 1	

Italy	 7	 >1	

Finland	 6	 >1	

Belgium	 3	 >1	

Austria	 2	 >1	

Estonia	 1	 >1	

Greece	 1	 >1	

Hungary	 1	 >1	

Portugal	 1	 >1	

Published	during	the	period	2000	–	2011.	



Marcel Widmer,  Pius Matter,  Lukas Staub,  Franziska Schoeni-Affolter,  André Busato. 
Regional variation in orthopedic surgery in Switzerland. Health & Place 2009, 15(3):791–

798 
 

Overall use of fusion procedure	

Decompression procedures for spinal 
stenosis.	

Example 4: Regional variation of spine surgery	

This	study	was	supported	by	funding	from	the	Swiss	Na@onal	Science	Founda@on	(SNSF	Grant	405340-104607/2).	

“In	addi@on	to	the	cantonal	barriers,	scien@fic	
uncertainty	and	lack	of	coordinated	efforts	to	
evaluate	current	and	new	technologies	are	further	
causes	of	the	widening	regional	dispari@es	of	care.	
Redundancy	and	inefficiency	associated	with	high	
varia@on	along	with	poten@al	over-	or	underuse	of	
specific	procedures	in	certain	areas	are	also	likely	to	
be	named	as	characteris@cs	of	Swiss	health	care.”		
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Why did (and do) most countries lag in measuring and 

understanding variation in population-based health system 
performance?  

	
•  Data	is	held	by	governments,	insurers,	and	providers	who	oien	refuse	

legi@mate	data	use	requests	by	researchers.	
•  Measurement	and	public	repor@ng	makes	providers,	insurance	plans,	and	

poli@cians	very	nervous.	
•  Most	studies	are	descrip@ve	and	do	not	inves@gate	the	causes	of	

varia@on.	
•  Without	theories	of	causa@on,	the	results	have	limited	value	in	

remedia@ng	problems.	
•  There	are	few	forums	to	share	ideas	and	methods.	
•  There	is	a	lack	of	methods	training	at	most	universi@es.	



Smarter Health Care 
NRP 74	
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•  Countering	under-	and	overuse	to	improve	alloca@on	of	resources		
•  Coordina@on	and	collabora@on	among	health	care	professionals		
•  Caring	for	pa@ents	with	mul@ple	chronic	condi@ons		

“The	main	goals	of	the	programme	will	be	to	provide	insight	into	health	care	
structure	and	u@liza@on	in	Switzerland,	and	into	ways	to	improve	health	outcomes	
with	a	par@cular	focus	on	preven@on	and	treatment	of	(mul@ple)	chronic	
condi@ons.”		

“In	addi@on,	and	with	a	more	longterm	perspec@ve,	the	NRP	aims	to	raise	
awareness	of	the	current	weaknesses	of	health	care	data	in	Switzerland	and	to	
contribute	to	improved	availability,	accessibility,	linkage	and	comparability	of	health	
data.”		



Health Care Data Availability 
2015	

29	

0% 20% 40% 60% 80% 100%

Canada

Denmark

Italy

Norway

Spain

Sweden

Switzerland

England

USA

National	Health	Care	Datasets	Available

Used	for	Regular	Public	Reporting Unique	IDs Data	Availability

Switzerland	



Popula@on-based	Studies	of	Health	Care:		
Stages	of	Development	

Exploratory	studies	

Opportunis@c	
Descrip@ve	
Atheore@cal	
Cross-sec@onal	
Focus	on	u@liza@on	

Causal	studies	

Development	of	
inferen@al	models.	
Shii	to	cohort	and	
longitudinal	analyses.	
Outcomes	beyond	
u@liza@on	--	health	
outcomes,	cost,	and/
or	resource	inputs	

Causal	theories	

Causes	oien	vary	by	
clinical	area	and	by	
health	system.	
Causes	are	
controversial	because	
they	are	linked	to	
accountability.	

Developed	remedies	

Linked	to	causal	
theories.	
Establishes	the	value	
of	studies	(finally).	
Requires	con@nued	
surveillance	of	
outcomes.		

@me	

Resistance	&	
pushback	

Dissemina@on	&	
transparency	



Got that?	
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Health Services Research - 
A diffuse field of inquiry into the quality, equity, efficiency, and outcomes 

of health care	
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