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Today’s 	Speakers

• Jessie Parker,	GTL 	and 	Analyst 	on Medicaid 	IAP Data	
Analytic 	Team,	Data 	and 	Systems 	Group,	 CMCS 

• Katherine 	Rowell,	Co-Founder 	and 	Principal	
HealthDataViz 
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Agenda	 for 	Today’s 	Call 

• Overview 	of 	Medicaid 	Innovation 	Accelerator 	Program
 

• Presentation 	Overview 

• Data 	Visualization 	Research 	and 	Best 	Practices 

• Questions 	and Answers 
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Medicaid	 Innovation	 
Accelerator 	Program	(IAP) 

•	( Four	 year	 commitment by CMS to build state capacity and 
support ongoing innovation in Medicaid through targeted 
technical assistance 

•	( A	 Center	 for	 Medicare & Medicaid Innovation (CMMI) -
funded program that is led	 by and	 lives in	 Center	 for	 Medicaid 
and CHIP Services (CMCS) 

•	( Supports states’	 and HHS delivery system reform efforts 
–	 The end goal for IAP is to increase the number of states moving towards 

delivery 	system 	reform 	across 	program priorities 
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IAP	Program	and	Functional	Areas

5
 



	
	 	 	 	 	 	
	 	 	 	 	 	

	
	 	 	 	 	 	

IAP 	Data 	Analytics 	Support 	
State 	Medicaid 	Agencies 

Overarching Goal: 
Assist states in using data to	 improve programmatic	 decision-
making across a variety of analytic areas. 

This Webinar: 
Review techniques to improve states’	 data visualization 
capabilities. 
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Presentation 	Overview 

1. What do we need to know to create great visual displays?
(

2. The importance of understanding your data’s lineage. 

3. Basic statistics are required. 

4. Lessons learned from visual and cognitive research. 

5. When to use a table. 

6. When to use a graph. 

7. Dashboards defined. 

8. How to create a great dashboard. 

9. What’s an infographic anyway? 

10. Technology alone is not the solution. 
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Visual 	Intelligence 
Data	 Visualization	 Research 

&	 
Best 	Practices 
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1. 	What	do	we 	need 	to	know 	to	create 	
great	 visual	 displays? 
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Health,	 Healthcare 
&	 

Basic	 Statistics 

Data	 Visualization 
&	 

Visual	 Intelligence 

Technology 
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Health, 	Healthcare	& 	 Basic 	Statistics 
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2.	T he 	importance	 of	 understanding 
your 	data’s 	lineage. 
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1982	Universal 	Billing 	
(Administrative	D ata) 
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Clinical 	Data 	Registries 
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Medicaid.gov 
Survey 	of 	Medicaid 	Enrollees 
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Quality	 of	 Data 

Importance 	of 	Understanding 	the 	Quality 	and 	Timeliness 	of 
Your 	Data 

• Is	 the 	data 	well 	defined 	and 	documented? 

• Is 	it 	timely? 

• Is 	it 	complete 	(missingness)? 

• Is 	it 	ever audited? 
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Understanding	 why and	 for 	what	p urpose	 data	 is
 	
being 	captured, 	along 	with	 the 	quality 	of 	the 	data	 is
	

essential	t o	understanding	
 
what	i nsights	 it	ca n 	and 	cannot 	deliver.
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3.	B asic 	statistics 	are 	required. 
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Mean	o r	 Median 

Which statistic would you use to describe this group’s 
annual	 income? 
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Mean	 vs.	 Median 
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SCOAP	Example 	– Mean	 vs.	 Median 
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SCOAP	Example 	- Details 
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Compared 	with 	what? 
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Values 	with 	No 	Comparisons 

What do these	 values tell us? 

10,000 Cancer Deaths 
25,000 Surgeries 
1,000 Live Births 
500	Beneficiaries 
200	 Immunizations 
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Examples 	of	P ossible 	Comparison 	Values 

We always need a comparison
 

– Budget 
– Target 
– Expected 

– Similar Programs 
– Previous Year 
– Competitor 
– Benchmark 
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If 	the 	viewers 	of 	your 	dashboards, 	reports 	or 
infographics	 can’t	 answer	 SO	 WHAT 

you	 need	 to	 go	 back	 to	 the	 drawing	 board. 
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Data	 Visualization	 &	 Visual	I ntelligence 
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4.	Le ssons 	learned 	from 
visual 	and 	cognitive 	research. 

28
 



I	See, 	I	Understand 

70% of	t he	w ay	w e	t ake	i n	a ll 	data 	and	i nformation	i s	
 
through	o ur 	eyes. 
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Gestalt	 Principles 	of	 Visual	P erception	 
(Pattern	S eeking) 

Principle	 Description 
Proximity	 Objects	 that are close together	 are perceived as	 a group. 

Similarity	 Objects	 that share similar	 attributes	 are perceived as	 being 
part 	of a 	group. 

Enclosure	 Objects	 collected within a boundary-like structure are 
perceived	as a 	group. 

Closure	 Open structures are perceived as closed,	 complete,	 and 
regular whenever there is a way that they can be reasonably 
interpreted that way. 

Continuity	 Objects	 that are aligned together	 or	 appear	 to be a 
continuation of one another are perceived as a group. 

Connection	 Objects	 that are connected are perceived as	 a group. 
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Proximity 

Objects that are close together	 are perceived as a group.
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Continuity 

Objects that are aligned together	 or	 appear	 to be a continuation 
of one another	 are perceived as a group. 
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Continuity 	(cont.) 
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Pre-Attentive 	Processing	 is	 the 	ability 	of	 the 	
low-level	 human	 visual	 system	 to 	rapidly	 
identify	 certain	 basic	 visual	 properties. 
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Count 	the 	Fives 
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See 	the 	Fives 
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Data-Ink 	Ratio 

Good graphics	 should include only data-ink.	 Non-data-ink is to be 
deleted	 everywhere else possible. 

Above	all 	else	show 	the	data
 
Tufte,	 1983
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Data	 vs.	 Non-Data	 Ink	E xample 
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Show	the 	Data 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Group 1 1,000 1,250 1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 

Group 2 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 

Group 3 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000 4,250 4,500 4,750 

Group 4 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000 7,500 8,000 

Group 5 3,000 2,900 2,800 2,700 2,600 2,500 2,400 2,300 2,200 2,100 2,000 1,900 

Group 6 3,500 3,300 3,100 2,900 2,700 2,500 2,300 2,100 1,900 1,700 1,500 1,300 

Group 7 4,000 4,200 4,400 4,600 4,800 5,000 5,200 5,400 5,600 5,800 6,000 6,200 

Group 8 4,500 4,100 3,700 3,300 2,900 2,500 2,100 1,700 1,300 900 500 100 

Group 9 5,000 5,500 6,000 6,500 7,000 7,500 8,000 8,500 9,000 9,500 10,000 10,500 

Group 10 5,500 5,200 4,900 4,600 4,300 4,000 3,700 3,400 3,100 2,800 2,500 2,200 
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Color	u sed	 well	 can	 enhance	 and	 clarify	 a	 presentation.	 
Color	u sed	 poorly	 will	 obscure,	 muddle,	 confuse. 
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Inappropriate 	Use 	of 	Color 

What 	are 	the 	colors 	conveying?
 

41
 



	 	 	 	 	 	 	 	

Color 

Use color to show differences and highlight important 
information. 

42
 



Fill	 in	 the 	blank: 
Approximately	 10%	 of	 all	 males	 and 
1%	o f	al l	f emales	ar e	_______________. 
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Color 	Blind 	Example 
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Questions	 so	 far? 

45
 



5.	W hen 	to	use a	t able. 
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Tables 

Use a TABLE to: 

• Look up 	individual 	values 

• Compare 	individual 	values 

• Display 	precise 	values 

• Communicate 	more 	than 	one 	unit 	of measure
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Table 	“Before” 	Example 
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Table 	“After” 
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Table 	“After” 	Version 	2 
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Table Arrangement – Consider	 how you might arrange and
 
organize data in a table to	 make it easy for the viewer to	
 

understand	 any important information	 you	 wish	 to convey.
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Vietnam	W ar 	Memorial 
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Chartjunk is a term coined by	 Edward Tufte.
 

Chartjunk does 	not 	achieve 	the 	goals 	of 	its 	propagators.
 
The overwhelming fact of data graphics is that they stand or fall
 

on	 their content, gracefully 	displayed.
 

Tufte The 	Visual 	Display	of 	Quantitative 	Data 
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Chartjunk Perfected 
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6.	W hen 	to	use a	g raph. 
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Graphs 

Use a GRAPH to: 

• Show Patterns 

• Show 	Trends 

• Show 	Exceptions 

• Reveal 	relationships 	between 	multiple values
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Methods	o f	 Encoding	Da ta	 on	 a	 Graph 
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Shape 	and 	Color 

58
 



Graph	E xamples 	
and 	

Summary 	Best 	Practices 
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World 	Health 	Organization 	(WHO) 	
Bar 	Chart 	Example 
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World 	Health 	Organization 	(WHO) 	
Example 	2 
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Bar 	Charts 	Start 	at 	Zero 	– 1 
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Bar 	Charts 	Start 	at 	Zero 	- 2 
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Bar graphs always start at 0 because they are
 
displaying the size of the underlying values.
 

The exception is when you’re working with a dataset
 
with a wide	 range	 of values, then you can use	 a
 
broken	 axis (as one option) to display the data.
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Displaying Data	 Over	T ime 
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Medication	 Management 
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Scale 	and 	Arrangement 	- 1 
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Scale 	and 	Arrangement 	- 2 

Pay close attention to scale and arrangement (and remember	 
the Gestalt Principles). 
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Converting 	a	T able	of	 D ata	t o	S mall 	
Multiple	 
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Small 	Multiples 
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Pie 	Charts 

Quantify 	the 	size 	of 	the 	slices.
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The 	Pie 	vs.	The 	Bar 
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The 	Pie 	vs.	The 	Bar 	- 2 
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	 	 	 	 	 	 	 	 	Bar         
donut	 graphs	 and	 bubble	 charts). 

Always. 

charts are always superior to pie charts (and
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The 	Pie 	Not 	Eaten 
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Using 	3-D 

3-D 	or 	Not 	3-D	 – that 	is 	the question 	(and we 	have 	the 
answer). 
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3-D	a nd	 Bad	 Data 

Studies 	suggest 	that 	people 	use 3-D	 graphics 	to 	obfuscate 
bad 	data. 
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7.	D ashboards 	defined. 
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Data	 Dashboards	De fined 

Visually	 identify	 and monitor at a glance
 

on a
 

single computer screen or report page
 

the
 

most important information	
 

needed	 to
 

think and reason
 

and make informed decisions.
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8.	H ow	t o	create a	g reat 	dashboard. 

80
 



	 	 	 	
	 	 	 	 	 	 	

Data	 Dashboards 

Data dashboards are NOT comprehensive. 
Rather,	 like a car dashboard they only provide 

81 
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Check	Engine
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We can use this same construct when we consider the 
creation 	of 	our 	dashboards 	and 	supporting 	reports, 	detail 
lists and analytic tools. 
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Dashboards,	R eports,	L ists
Summary	 Overview 	Dashboard 

Focused Reports
 

Detailed Lists
 

Analytic	 Tools
 

84
 



But 	how	 do 	we 	determine 	what 	viewers 	
need	t o	 have	dis played	o n	ea ch	o f	 these? 
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Books 	vs.	 E-reader 

Think 	about 	how 	you 	read a 	book 	and 	how 	that 	was 
translated 	to 	the 	Kindle. 
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Mental	Mo del 

Mental 	Model – how 	do 	the 	viewers 	of 	the 	dashboards 	and 
reports 	you 	will 	create 	think 	about 	and 	use data	 in 	the 
context 	of 	their: 

➡Scope – extent 	of 	the 	viewer’s 	responsibility,	e.g. 
Organization,	Department,	Project 

➡Role – the 	function 	or 	part 	the 	viewer 	plays,	e.g. 	Director,	 
Manager,	Support 	Staff 

➡Decisions/Need – and 	based 	on 	scope 	and 	role 	what 
decisions 	do 	the 	viewers 	have 	to 	make 	or 	what 	do 	they 
need 	to 	have? 
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Features 	of 	Great 	Dashboard	 Design 

• Well 	organized 

• Details 	rolled 	up 	into 	summaries 

• Exceptions 	and 	unfavorable 	trends 	are 	highlighted
 

• Concise 	and 	clear 	displays 

• Context,	context,	context 
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Example 	CEO	 Dashboard 
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Prototype 	State 	Public 	Dashboard 
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9.	W hat’s 	an 	infographic 	anyway? 
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WhatIn’sf	oan	grIanpfhoigcrsa phic

An Infographic 	(information 	graphic) is a 	tool 	for 	rational 
understanding,	an 	instrument 	to 	discuss 	relevant 	ideas 	and 
phenomena 
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Uninsured	I nfographic 

Created by: By QUOCTRUNG BUI and MARGOT SANGER-KATZ OCT. 30, 2015 
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10.	 Technology	 alone 	is 	NOT the	solution. 
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It 	is 	NOT	About 	the 	Tool 

Software 	Applications 	Do 	Not 	On 	Their 	Own 	Result 	in 	Great 
Results 
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Health,	 Healthcare 
&	 

Basic	 Statistics 

Data	 Visualization 
&	 

Visual	 Intelligence 

Technology 
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For 	more 	information 	& 	resources 	please 	
contact:	 MedicaidIAP@cms.hhs.gov 
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Additional  	Information  

Thank you for joining today’s webinar!
 

A	 summary of best practices and a resource library
 
of 	links 	to	data 	visualization 	educational 	topics 	will
 

be posted	 on	 the IAP Data	 Analytics website.	
 

You will receive an email with the link when these
 
educational materials are	 posted.
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Questions	 or Comments? 
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