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• Having	a	systematic	approach	for	extracting	previously	unknown	and	

important	actionable	information	and	knowledge	from	disparate	

sources	of	data	will	create	value	for	healthcare	organizations	

•  This	knowledge	can	be	used	to	improve	care	by	leveraging	clinicians’	

and	administrators’	experience	to	objectively	generate	opportunities	

that	might	otherwise	go	undiscovered	

Background 



Hard	to	integrate	with	existing	

processes	and	systems		

18%	

35%	

37%	

40%	

47%	

Expertise	and	technologies	

are	too	expensive		

Management	doesn't	

understand	it		

Can't	get	enough	people	

with	expertise		

It	has	been	

oversold		

Source	https://hbr.org/2018/01/artificial-intelligence-for-the-real-world	

Percentage	of	executives	who	cite	the	following	as	obstacles	of	advanced	analytics.	

Despite	the	recognition	that	data	can	create	value,	only	a	few	healthcare	

organizations	have	adopted	rigorous	analytic	approaches	to	support	their	data	mining	

efforts.		

Challenges 



Healthcare Data are Complex 

• While	other	industries	have	well	developed	data	exploration	

processes	(e.g.,	banking),	healthcare	is	still	developing	its	methods,	

with		

•  miscellaneous	data	sources	and	types,		

•  huge	quantities	of	unstructured	data,		
•  diverse	measuring	precision,	and		

•  lots	of	uncertainties	about	data	quality	



Objective 

•  To	propose	an	evidence-guided	systematic	approach	for	exploring	

data	to	identify	QI	opportunities.	



Assembling	the	needed	data	

from	various	sources	to	

examine	local	practices	

Literature	monitoring	in	target	

clinical	areas	of	importance	for	

new	comparative	effectiveness	

evidence		

Data	analytics	 Data	visualization	

for	business	value	
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Comparative	Effectiveness	

Studies	

Systematic	Reviews	

Other	Filtered	Scientific	

Evidence			

	

EHR	Data	

Clinical	Databases	

Digital	Data	

Claims	Data	

Geospatial	Data	

Patient-Reported	Outcome	

Measures		

	

Traditional	Descriptive	

Statistics	

Traditional	QI	Tools	

					Root	Cause	Analysis	

					Pareto	Chart	

					SPC	Charts	

					Process	Map	

Advanced	Analytics	

Geospatial	Analysis						

Specify	improvement	opportunities	in	the	
context	of	business	value.		

Insight-Rich	Illustrations	

Value-Rich	Findings	

Annotated	Charts	

Actionable	Targets	

Measurable	Impact		

	

Combine	different	tools	to	draw	insight	
from	your	data	

Horizon	scanning:	structured	approach	that	
provides	a	systematic	process	for	exploring	data	

Build	a	robust	dataset	by	combining	
relevant	data	sources	

Provide	parameters	for	guiding	data	

exploration.	Use	prior	available	

knowledge	to	define	the	scope	and	

to	add	specificity	to	the	data	

exploration.	

	

Set	the	data	exploration	goals	and	

build	a	logic	model	to	describe	the	

inputs	and	the	outputs.		

	

Extract	only	the	data	relevant	for	the	

data	exploration.	

	

Spend	time	cleaning,	merging,	

defining,	and	validating	the	data.	

This	should	be	a	combined	effort	of	

the	data	scientist	and	business	or	

clinical	expert.	

	

Try	to	fit	the	logic	model	with	the	

data.	

	

Identify	patterns,	anomalies,	and	

opportunities.	Seek	to	answer	the	

following	questions:	Who?,	When?,	

Where?,	What?,	How?,	and	Why?	

	

Begin	with	broad	descriptions	and	

then	focus	on	areas	of	value,	such	as	

unwarranted	variation	or	worse	than	

expected	clinical	outcomes.	Risk	

adjust	and	use	benchmarks	for	

meaningful	comparisons.	

Clearly	represent	key	points,	tell	a	

story	with	your	data.	Help	

stakeholders	interpret	your	results,	

explain	what	they	mean.		

	

Present	data	only	if	it	can	lead	to:	

safer	care,	better	care,	reduced	

costs,	less	waste,	less	unnecessary	

care,	or	innovation.	

••••

•

•

•

•

•

•

•

•

•

•

•

•

•

•





Results 

• Our	evidence-based	approach	was	tested	on	one	of	Kaiser’s	target	
clinical	areas	of	importance,	interventional	cardiology.		

•  Three	potential	improvement	opportunities	were	identified:		

•  network	leakage;		
•  avoidable	hospital	days;	and		
•  preventable	30-day	hospital	readmissions.		

• Preliminary	estimates	suggest	that	our	work	could	lead	to	

approximately	1	million	dollars	in	savings	and	up	to	250	avoided	

hospital	days	while	improving	the	quality	and	safety	of	care	to	our	

members.	



Finding	Variation	among	PCI,	Pacemaker,	ICD,	TAVR	and	Open	Heart	Surgery	Cases	
“Uncontrolled	variation	is	the	enemy	of	quality.”	W.	Edwards	Deming	

Approximately	15%	of	non-emergent	

PCI	and	Pacemaker	cases	are	done	

outside	Kaiser		

590	
PCI	Procedures	

364	
Pacemaker	Implants	

123	
ICD	Generator	Procedures	

456	
	Open	Hearts		

109	
	Structural	Heart	Procedures		

2017	
Volume	

1.8	

4	

SMC	

PCI	Avg	LOS	

2.1	

4.6	

SMC	

Pacemakers	Avg	LOS	

Care	outside	Kaiser	

•  Longer	LOS	

•  More	Imaging	($		&						)	

•  More	expensive	

•  Higher	%	of	cases	coded	with	MCC	

MCC	$22,336	

CC	$15,727	

w/o	CC/MCC	$12,898	

MCC	$19,396	

w/o	MCC	$12,658	

The	proportion	of	same-day	discharged	

patients	was	low	in	general		

•  PCI	

26%	of	patients	go	home	the	same	day	

•  ICD	Generator	Procedures		

6%	of	patients	go	home	the	same	day	

50%	go	home	the	next	day		

•  Pacemaker	Implants	

24%	of	patients	go	home	the	same	day	

74%	go	home	the	next	day		

Percentage of ICD 
patients 79%	

Percentage of 
pacemaker patients 88%	

Potential SDD by Procedure 

867	open	heart	surgery	cases	

performed	at	SMC	between	2016-2017	

2017	Readmission	Rate	

•  Extended	Care	=	15.4%2	

•  Home	=	8.2%	

more	likely	to	be	readmitted	if	

female	>=	70	years	old		

more	likely	to	be	readmitted	if	

the	patient	is	female,	seventy,	

and	discharged	to	extended	

care	

Leakage	 Avoidable	LOS		 30-Day	Readmissions	

1Strategies	for	reducing	readmission	following	CABG	

30	day	readmission	rate	9.9%		

•  Average	cost	of	CABG	readmission		

$14,6001		

2	Significantly	higher		



Lessons Learned 

• Engagement,	engagement,	engagement.	

• Be	a	trusted	broker	and	ambassador	of	data.	

• Need	valid	comparators.	


