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What is visualization? NAMIN

A 18t Century: William Playfair (graphs, pie charts, bar
graphs)

A Graphs for vital signs, Fishbone diagrams for lab results

A 1994: Powsner & Tufte: test results and data plotted on
graph-

A 1990s: Shneiderman and Plaisant et.al. Lifelines for patient
summaries

Nl nt e rvesualtrapresentations of abstract
datatoamplfycogni«t i on. 0O

**Card SK, Mackinlay JD, Shneiderman B, eds. Readings in
*Seth Powsner and Edward Tufte, "Graphical Summary of information visualization: using vision to think. Morgan
Patient Status," The Lancet, 344 (August 6, 1994), 386-389. Kaufmann, 1999.



What Is visualization?
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From 1999ééDat aédat aNMAt :
The fnHpower o dat a
Variety Insurance claims/billing
Velocity Social and environmental data

Bad chef versus culinary expert with huge number of food
choices

Need to find innovative ways to use it to get the
most out of it
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Visualization techniques and tools AMIN

A VOLUME: Systematic literature review 2014: EHR health
care data limited*

Change in 3 short years!

A VARIETY: Graphs, charts, maps, dashboards,
Interactive visualizations with longitudinal data

A VELOCITY: From Excel to Tableau and beyondd who is
the user, what is the data source, and what are you trying
to do Wlth the data *West VL, Borland D, Hammond WE. Innovative information

visualization of electronic health record data: a systematic
review. Journal of the American Medical Informatics
Association. 2014 Oct 21;22(2):330-9.



Challenges NI

The amount of EHR data and its display
A Difficult to see and identify meaningful patterns in visualizations
AZoom, pan, and filter tools reduc

Size & complexity of EHR data
A Color, density, and filtering techniques distinguish variables

A No reported technigues discuss applicability to entire datasets from
EHR and potential for knowledge discovery

Ability to use temporal data in visualizing aggregate data from EHRS is
Important to users

Need design that presents a single interactive screen



Evaluation of different ways to visualize data 22MI2

Research Design:

1. Data from retrospective EHR data queries (via
DEDUCE?)

Three sets of visualizations base on type of data used

*DEDUCE (Duke Enterprise Data Unified Content Explorer):
https://www.ctsi.duke.edu/node/908
. Ny
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Data used in visualizations AMIN

SET 1 SET 2 SET 3
(86 unique codes) (240 Pts) (2940 Pts)

Unique encounter ID Unique patient ID Unique patient ID
and encounter ID
Admit date Ht, wt Death status, ethnic
VS:BP, PR, T group, gender, race,
religion
DRG or ICD code Diabetes, hypertension
Inpt length of stay No. visits over time Relationship between
Trends over time VS changes over time démographics &
diseases

No. times event occurred



Evaluation of alternative visualization methods

Bar graph
Bipartite graph
Box & Whiskers
Bubble graph
Heatmap

11. Lines graph

13. Marimekko Chart
15. Parallel sets

O RO

Radial Coordinates
Sankey diagram
Scatterplot
Scatterplot distribution
10. Slope/Best of fit

12. Stacked bar graph

14. Stream graph
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Evaluation of different ways to visualize data 2NMIL
Research Design:

2. Subjects: Users of DEDUCE queries--MD(6),
Pharmacist(1), Admin. Director(1), Data analyst(1),
Project leader(1)

A Ages: 30s to early 60s
A Females (3), Males (7)

A Data used to using: demographics, medications,
procedures, labs, diagnoses, geographic data, imaging
data, social data, vital signs



Evaluation of different ways to visualize data 2NMIL

Research Design:

3. One hour with each, scripted explanation of
visualizations by interviewer

4. REDCap Questionnaire using 5 point Likert scale:
evaluate and rank

A The information is easy to understand
A I can quickly find the information | am looking for
A This is a useful way to look at the data



Evaluation results NAMIN

A Respondent had significant effect on way the interview
was conducted and time involved
A Orientation to facts versus trends
A Orientation to populations versus individuals
A Concrete versus abstract reasoning
A Familiarity with visualization used
A Visual thinking (experience)

A Importance of usability (legends, labels, color, size,
placement of axes, amount of data, understandability)



Interaction results

Hands-on experience
with bipartite graph and
parallel sets

A Limitations
A But well-received

A Provides more data,
specific data easier
to find, can see
trends more easily
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KEY:

Al = American Indian

AS = Asian

AA = Black or African American
DEC = Declined

HP = Hawaii-Pacific

MUL = Multiracial

0 = Other

UN = Unavailable

WH = White or Caucasian

Patients with Diabetes And/Or Hyperte
Diab/Hyp  Count i

Both 890 ~30%)

Diabetes 34 (~1%)

Hyper. 1475 ~50%)

Neilner 541 ~12%)

KEY'

Al = American Indian

AS = Asian

AA = Black or African American
DEC = Declined

HP = Hawaii-Pacific

MUL = Multiracial

QO = Other

UN = Unavailable

WH = White or Caucasian

Patients with Diabetes And/Or Hypertension by Race

Race Count

Diab/Hyp Count

Both 200 ~30%)

Diabetes 34 [ ~1%)

Hyper. 1475 ~50%)

Neither 541 ~18%)

AA 18 ~53%)

Al 0 (~0%)
AS 0 (~0%)
DEC  1(-3%)
HP 0 (~0%)
MUL  0(-~0%)
o 2 (~6%)

UN 0 (~0%)

WH  13-38%)



Parallel sets temporal visualization




