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Kathy Rowell
Co-Founder & Principal
HealthDataViz

kathy@healthdataviz.com

KATHERINE
S. ROWELL,
M.S., M.H.A.

DATA VISUALIZATION HELPS US
TO SEE AND LEARN.

Done well, it's a revelation of the stories and
opportunities we need to understand in order that
we may improve our health and healthcare
systems—and that's something | care deeply about.

EI.I HealthDataViz

(617) xxx-xXXx
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Making Research Relevant & Ready

The Patrick and Catherine Weldon Donaghue Medical Research Foundation provides grants for medical
research of practical benefit.
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Housekeeping

All participants will be muted during the webinar.

If you wish to ask a question, simply type it in the
bottom box and hit SEND!

During the last 15 minutes of the Webinar we will
read and answer .

At the end of this Webinar a brief survey will be
launched. We value your feedback and welcome
any comments you may have to help us improve
future Webinars.

Thank you!!

GoToWepinar Control Panel

Start Webinar

In Practice Mode

Sharing
Dashboard
Attendees: 1 of 501 (max)
Audio
Webecam
Questions
| Show Answered Questions

Question Asker

S Send Privately S Send To All

= Polls
» Handouts: 0 of &
» Chat

You Have the Data But Can You See the Story? A
Deeper Dive into Health and Healthcare Data
Visualizations
Webinar ID# 692-326-003

€8 GoToWebinar




Methods of Encoding Data

Points

Horizontal Bars

Horizontal Boxes

_II_
— -
— -
— W —

Lines

Vertical Bars

Vertical Boxes

“ems




Points HE|p Us TO: See and compare unique values in data

100

50

Points: Axis starts at zero

Points - no connecting lines

Distribution with points

Points: Axis does not start at zero

100

S0
80

70 P

60

Points - with connecting lines

Map with points




Lines Help Us To:

See changes and trends
over time and gaps in data

Better see and consider
possible relationships in
our data, such as
correlations

See relative change from a
comparison over time.

Add reference values to
our visualizations

Line Line (missing data) Slopes
Group 1
Group 2
\ Group 3
ONDJFMAMIJ JAS ONDIJIFMAMIJAS s4 2018
Scatter: (+) correlation Scatter: loose or no correlation Scatter: (-) correlation

Deviation Line Bar with Reference Line Bullet Graph
I |
. — |




Bars:

Help us to
compare values
and order data,
for example --
ranking

Are versatile and
may be arranged
either horizontally
or vertically based
on the overall
layout of your
visualization and
labeling
requirements

Must start at zero
to correctly show
how big one value
is compared to
another

Horizontal Bars

Axis Start Really Matters

=

10 20

100

50

Horizontal Bars: Axis starts at zero

30 40 50 &0 70 80 S0 100 60

Vertical Bars: axis starts at zero

Vertical Bars

Horizontal Bars: Axis does not start at zero

70 80 50 100

Vertical Bars: axis does not start at zero




Bars Also Help
Us See:

Trends over time

Distributions

Complex
Comparisons and
relative difference
from a comparison

Bars for date trends Bars for date trends (missing data)

IIIIIII I.I- .IIIII II.I-
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;o
Histogram - left skew Histogram - normal distribution Histogram - right skew

Bullet Graph Horizontal Deviation Bar Vertical Deviation Bar

M

0% 20% 40% 60% B80% 100%




Boxes Help Us See: the distribution of data by quartiles

Vertical Box & Whisker Plot Horizontal Box & Whisker Plot

| .. HH
 El
= F
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Boxes and Color Help Us Display:

Complex Hierarchical Data

Leading Causes of Death in the Americas

Top Gty Coury| || s Leading Causes by Age _

Country Start year End year 9% difference in number of deaths
Al 2002 2010 2000 [T -00%

Number of deaths by country and cause, 2002-2010

Data Source: Pan American Health Organization, Reported Death from Countries and Territories of the Americas I.I Hea[thDataV|Z




Boxes and Color Help Us See:
Patterns in multivariate data that can’t be easily shown using bars

Other
Select Year to Campare to 2017 Health  Other Third Private
2011 Insurance  Party Out of Health

Medicaid Medicare Programs Payers Focket Insurance Grand Total

Hospital Care $1,1425

Physician and Clinical Services - £694 3
Prescription Drugs - $3335

Other Health Care - $183.1

Mursing Care Facilities - $166.3

Dental Services - $129.1

Other Meadical ---- $118.6

v e e o

Other Professional Services $96.7

Grand Total $5212  $660.0  $1261  $2484  $3655 $1.0399 $2.9611




What We May Like
(it looks cool so it must be good)
V.
What We Can
Understand & Explain



What we may like (and it is cool looking)..

US Health Care Spending 1960-2016: Who Pays? Total 2016 Spending: $2834.0B
NN RN NN RN NN NN NN NN AR N NN NN NEN NN

Hospital Care

Total | $1082.58

[ Out-of-Pocket | $32.7B (3%)
[ Private Insurance | $426.78 (39%)
I Medicare | $267.58 (25%)
[l Medicaid | $189.88 (18%)
Other Public Insurance | $67.1B (6%)
Other Payers | $98.7B (9%)

Physician and Clinical Services | $664.98 (23%)

Prescription Drugs | $328.6B (12%)

Nursing Care Facilities | $162.7B (6%)

Other Health Care | $173.5B (6%)

Dental Services | $124.4B (4%)

Home Health Care | $92.4B (3%)

Other Medical Products | $113.2B (4%)
Other Professional Services | $92.0B (3%)

Notes .Out-of—Pocket .Pri\rate Insurance .Medicare . Medicaid Other Public Insurance Other Payers




What we can understand and explain...

2017 U.S. Healthcare Expenditures by Type and Payor

in billions

The U.S. spent almost $3 trillionin The largest expenditure change by payor during In 2017, expenditures for Other Health
2017 on healthcare. Spending on this time period was paid by Medicaid, with an Care serviceswas $183 billion,
healthcare services has increased 30% | increase of 39%. In 2017, Medicaid paid $521 | which represents a 39% increase

bythe | overthe past 6 years from 2011 to billionin healthcare costs. from 2011 to 2017.
numbers | 2017.

Other
Select Year to Compare to 2017 Health  Other Third Private Percent of all 2017
2011 Insurance Party Out of Health Expenditures by

Medicaid Medicare FPrograms  Payers

—

$32.3 $66.7 $60.1

Prascription Drugs $33.0 - $11.0 $18 %467
Other Health Care - $5.0 425 $49.6 $6.5 $13.6 41831 I 6.29%

Pocket  Insurance Grand Total Servica Type

$33.9 $1,1425 - 38 6%

Physician and Clinical Services $75.3

Mursing Care Facilities $50.2 $37.7 $5.4 $12.1 $44.3 $16.6 $166.3 I 5 5%
Dental Services $125 $049 $4.0 $0.5 $53.0 $58.2 $129.1 I4_4%

Other Medical $79  $101 $0.2 $0.9 - $114  $1186 |4_0%

Home Health | $350  $388 $0.7 $27 $90  $108  $970 I 3.3%

Other Professional Services $7.5 $24.7 $0.4 $7.2 $239 $33.0 $96.7 I 3.3%

Grand Total $521.2 $660.0 $126.1 $248.4 $365.5 $1,039.9  $2961.1

% Change
from
2011to
2017

34.1%

29.6%

28.8%

» 39.0%

14.4%

19.5%

24.5%

30.0%

32.7%

FERil ol
Percent of all 2017 Expenditures - . 4.3% 5,494 % of Total 2017 Expense

by Payor Type 17.6%
22.3%

12.3% 0.0% [N 15 .20

35.1% Data from CME.gow

% Change fram

angelon e39.4% | 28.9% | 333% | 264% | 17.9%  321% LI HealthDataViz




Understanding WHY
a complex chart type was conceived
and, what problem it aims to solve,
IS essential to using it correctly.



TREEMAPS (don’t do this!)
Were conceived by Ben Shneiderman at the U of MD, to help display complex
hierarchies of data. Not simple categorical data, such as Leading Causes of Death,

displayed below, that could be displayed, and more easily understood and compared,
in a bar graph.

Leading Causes of Death
Reported Deaths
Countries and Temtories of the Americas

Country Age groups Sex Year Top Causes
Brazil All All 2014 to 2014 1t0 10

1 3
Ischaemic heart diseases Influenza and Pneumonia
Deaths: 107749, Rate: 52.3 , 105 % Deaths: 71144, Rate: 345,69 %

8 10
5 Chronic lower respiratory Diseases of
= e - o diseases the urinary
Cerebrovascular diseases
Deaths: 99213, Rate- 481, 9.6 % it R AT LR <Y Sier

' ' 41% Deaths:
30867,
Rate: 150,
3.0 %

g

Heart failure and complications
and ill-defined heart disease
Deaths: 31547, Rate: 15.3 |
31%




TREEMAPS (do this)

Used correctly this graph type allow us to display complex hierarchal data like that in this
example. Data by country (largest boxes outlined in white, causes of death (smaller boxes)
and changes in the rate per cause from one time period to another (colors and saturation).

Leading Causes of Death in the Americas

S —

Country Start year End year ? in number of
(& -] [2002 -] (2010 - B - 1

Number of deaths by country and cause, 2002-2010

From 2002 to 2010, atotal of 48,385 people in Colombia died from Certain

conditions originating in the perinatal period. This cause killed 6,229 people in 2002
and 3,941 people in 2010, which was a 374 decrease.

Data Sowrce: Pan American Health Organization, Reported Death from Countries and Territories of the Americas H HealthDataViz



Simple and Elegant Ways to
Display Survey Results
and
Contextual Data



Survey Results and Confidence Intervals

GLOBAL RATINGS Adult Medicaid Positive Rates v. NCQA National Averages

Type Rating Positive Rates v. NCQA Averages with Confidence Interval Range
. 84%
GLOBAL ::;ng of All Health 80% —.— 90%
RATINGS
. 83%
Rating of Health - . -
Plan

75%

Rating of Personal
73% _ B&oe
Doctor

76%

Rating of Specialist 70%_._30%
Seen Most Often

84%
COMPOSITE Customer Service 82% —.— 92%
MEASURES
91%
Getting Care Quickly 85%—._95%
Getting Needed 82%
72094 # 87%
Care
91%
How Wel! Doctors _— . _—
Communicate
Shared Decision b iy
. 7596 # BEYG
Making

70% 75% 80% 85% 90% 95%




Survey Results and Comparisons
Composite results, # surveys respondents, response results (score of “Yes”

answers), 25t — 75t Percentile result, groups score, 50t and 90" percentile

results

Composite Scores for All Data | weighted average of all scores (0 = <5 responses)

Collaborate
Infection Control

Integrate

Responseto ALL 3 questions

Response to any question

Response to ALL4 questions

Responses

1,907
2,407
1,929

Score

94
84
92

10

Item Scores for All Data | weighted average of all scores (0 =<5 responses)

20

o Score (e >=90th) —50th percentile
Gray bar: 25th - 75th percentile —90th percentile

30 40 50 60 70 80

90 100

Timely Care Q2 Response Same Day-12m 2,389 85 * |
® Mask Available 2353 94 |
o1 Directed Away 2320 60 o |
Q5 6 Ft from Others w/ Clean 2,349 74 b |

Infection Control )
Q6 Environment- Team Wear 2,337 96 +
Q7 Gown/Gloves- Techs Wear 2,321 93 #
Q8 Gown/Gloves 1,968 88 #
Q9 Help Understand 1,988 94 |
Collaborate Q10 Listen 2,079 95 |
Q11 Include You 2,068 94 * |
Q12(a)  AskAbout Mental Health 1,571 73 * |
Q12 (b) Ask About Mental Health-12 Yrs Plus 1,053 77 P | |
Health Care Team
Q13 Seen by Team Help w/Concern 1,581 91 + |
Q18 Rating Overall Care 1,536 90 + |
Q14 Share Information 2,104 80 ? |
Q15 Consistent Information 2,081 93 ?
Integrate

Q16 Get Along 2,118 99 ¢
Q7 Oear Role 2079 94 ®
Q22 Overall Health 1,714 65 * |

Health Status
Q23 Overall Mental Health 1,741 69 * |
Q24 Mental Health Treatment 607 58 P |

Treatment Renefit




Survey Results, Comparisons and Changes Over Time

In this view we used bullet graphs to display results compared to national results by
percentiles, to target for the group and a heat map to show how the survey results
have changed over time.

HCAHPS CYTD vs Top Box %

HCAHPS Composite Top Box %

Target and Mational % Quarter to Quarter Change
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Meet the viewer where they are

Action & Impact Level Question Top Box % FYTD Rolling Bzzﬁ'lil:?:t?d Quarter
ve. Target Difference 16 16 17 17 17 17 18 18
toTarget @3 Q4 Q1 Q2 Q3 Q4 Q1 Q2
Using any number from 0 to 10, where 0 is the worst BGB‘J& - 3?3%
OVERALL provider possible and 10 is the best provider possible, 87.8% 0.1%

what number would you use to rate this provider?

vs. Overall 75th Percentile

Did this provider give you easy to 02.8% 94.7%
FOCUSON  HIGH IMPACT ! understand information about these _ 4.4% -2.0%
IMPROVING health questions or concerns?
Did this provider seem to know the 87.4% 87.3%
important information about your _ 7.0% -2.6% ’ ’
medical history?
Did this provider spend enough time with 2 3% 3.50 50.5% 92.8%
M . =3
. ) o 92.3% 94.4%
Did this provider explain things in a way
eommeacr 1 Bessroisromanonasoves [ 20w
93.1% 95.1%
Did this provider listen carefully to you? _ 04.7% -2.0%
. ) 94.5% 95.7%
Did this provider show respect for what
Would you recommend this provider's 91.3% §2.8%
office to your family and friends? _ 2.8% -2.5%

FOCUS ON IMPROVING indicates areas that affect our Goal for Overall KEEP DOING indicates areas that affect our Goal for Overall Rating
Rating of Provider where improvement is needed to meet our benchmark. of Provider where our benchmarks were met.

G




Dashboards Defined
A dashboard is a visual display
of

the most important information needed to achieve one or
more objectives

that has been
consolidated on a single computer screen
so it can be

monitored at a glance



Guided Analytics Framework

Summary Overview

Focused Report Focused Report Focused Report




Hospital Readmission Dashboard
Reporting Period: Q4 2015 to Q3 2016

Readmission Rate by Department
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o view service detals
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Summary Overview Hospital Readmissions Dashboard

Hospital Readmission Dashboard
Reporting Period: Q4 2015 to Q3 2016

% Readmitted

Readmission Rate by Department Post Discharge

*Click to department

: : L count Rate 04 Q1 Q2 Q3 07 B4 1521
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Public Displays (Loosening up -- just a bit!)
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Greater Value Portiolio Research Spotlight

INCORPORAING QUALTY OF CARE INFORMANON INTO
ATERED COST-SHARNG HEALTH INSURANCE BENEAT

Bryan Dowd, PhD, University of Minnesota
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unnecessary clinical treatment.
By giving consumers access to the average usage
and quality of certain low-value service use, like
31% those displayed here, costs may be reduced and
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Greater Value Portfolio Research Spotlight

BAPACT OF A MULTFACETED EARLY MOBRITY INFERVENDON ON
QUTCOMES AND ICU-MORSIOMES INCRIICALLY ILL CHILOREN

Sapna R. Kudchakar, MD, PhD, Johns Hopkins Uni versity
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The rates of children leaving a PICU with new moderate or
severe disabilities has increased.

Focusing on reducing mortality has resuited in incroased
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Greater Value Portiolio Research Spotlight

ASSESSNG TOXICITY AND ADHERENCE OF ORAL CANCER THERAPY
WATH ELECTRONC PANENT REPORTED OUTCOMES (EPROS)

Nadine Jackson McCleary, MD, MPH, Dano-Farber Cancer instifute
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The number of oral cancer p .8
therapies available have A~V XY (V)
increased each decade. ¢ V= 4
In fact, of the 8 newly approved
r cancer theraples in 2013,

. . 5 were in oral

formulation.

While many oral cancer medications can be life-saving for patients,

ance continues to be challenging

Only half of patients were 100¢ ""M"““"“"“QM”

PRI TIRTRE 50% were not.
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The United States spends 2X more on pharmaceuticals

Dter $749 Average

Total Spending per Capita, USS
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e

Not $8 PMPM reduction in
medication costs
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Questions?
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