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Information visualization 

Hierarchical Clustering Explorer HCE  Filmfinder prototype lead to SpotFire commercial tool  

Treemap Twinlist for medication reconciliation 
Lifelines 



  

SEEING AS UNDERSTANDING  

A common metaphor 
 

• “I see what you mean” 
• “to bring an issue in focus” 
• “to make an idea clear” 
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ANSCOMBE’S QUARTET 

 
1 2 3 4 

x y x y x y x y 

10.0   8.04 10.0 9.14 10.0   7.46   8.0   6.58 

  8.0   6.95   8.0 8.14   8.0   6.77   8.0   5.76 

13.0   7.58 13.0 8.74 13.0 12.74   8.0   7.71 

  9.0   8.81   9.0 8.77   9.0   7.11   8.0   8.84 

11.0   8.33 11.0 9.26 11.0   7.81   8.0   8.47 

14.0   9.96 14.0 8.10 14.0   8.84   8.0   7.04 

  6.0   7.24   6.0 6.13   6.0   6.08   8.0   5.25 

  4.0   4.26   4.0 3.10   4.0   5.39 19.0 12.50 

12.0 10.84 12.0 9.13 12.0   8.15   8.0   5.56 

  7.0   4.82   7.0 7.26   7.0   6.42   8.0   7.91 

  5.0   5.68   5.0 4.74   5.0   5.73   8.0   6.89 

Property Value 
Mean of x    9.0 

Variance of x 11.0 

Mean of y    7.5 

Variance of y    4.12 

Correlation   0.816 

Linear regression y = 3 + 0.5x 

For ALL 4 datasets 



  

ANSCOMBE’S QUARTET 



  

INFORMATION VISUALIZATION 
• Definition 

Compact graphical presentation and  

user interface  
 
for manipulating large numbers of items (102 - 106),    
      
Enables users to make  
   discoveries,  decisions, or explanations  
   about patterns or groups of items 
 

• Visual bandwidth is enormous 
Human perceptual skills are remarkable 

 



Part 1: 
Visualization of  

Electronic Health Record data 
 
 

 



  

A SINGLE RECORD 

What is the situation? 
What has been done? 
What should we do now? 



  

MULTIPLE RECORDS 

RECORD 

Are we following guidelines? 
 
Do you have patients for my clinical 
trial? 
 
Retrospective analysis: 
 How are opioids prescribed? 
 Patterns of readmissions? 
 Drug adverse reactions? 
 How can we improve care? 



  

1996 

LifeLines – Single Patient 
http://www.cs.umd.edu/hcil/lifelines 



  

• LifeLines twice as fast for many tasks  
(time interval comparison or inter-categorical information tasks) 

• Better recall  
(out of 6 questions: 4.3 vs 2.8 correct) 

• More accurate “1st impression” 
 
 

STRONG BENEFITS 

categorical 



  

http://www.healthtronics.com/physicians/it-solutions/urochartehr-system-product-overview 



  

The Wand Timeline view of a 
patient record in Allscript’s 
ambulatory EHR iPad 
application.  
Used with permission of Allscripts.  



  

MULTIPLE RECORDS 

RECORD 



  



  

Patient ID: 45851737 
12/02/2008 14:26 Arrival 
12/02/2008 14:36 Emergency 
12/02/2008 22:44 ICU 
12/05/2008 05:07 Floor 
12/14/2008 06:19 Exit 
 Time 

Emergency 
ICU 

Floor 
Exit 

Numerical                 Categorical 

04/26/2010 10:00 31.03 
04/26/2010 10:15 31.01 
04/26/2010 10:30 31.02 
04/26/2010 10:45 31.08 
04/26/2010 11:00 31.16 

Patient ID: 12345  

Arrival 

e.g.  High/Normal/Low 

+ intervals  



  

ALIGNMENT 

Time 

Patient #45851737 Arrival 
Emergency 

ICU 
Floor 

Exit 

Patient #43244997 Arrival 
Emergency 

ICU 
Floor 

Exit 

June July August 



  

ALIGNMENT 

Time 

Patient #45851737 Arrival 
Emergency 

ICU 
Floor 

Exit 

Patient #43244997 Arrival 
Emergency 

ICU 
Floor 

Exit 

0 1 M 2 M 



  



  

OVERVIEW OF EVENT 
SEQUENCES 

RECORD 

RECORD 
RECORD 

AGGREGATE 
Merge multiple records into tree 

VISUALIZE 
Display the 
aggregation 
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Task Performance  
During Pediatric Trauma Resuscitation  

Another case study short paper  
Carter, E., Burd, R., Monroe, M., Plaisant, C., Shneiderman, B.  
Using EventFlow to Analyze Task Performance During Trauma Resuscitation  
Proc. of the Workshop on Interactive Systems in Healthcare, WISH2013 (2013)  
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Airway 

Breathing 

Circulation 

Disability 

Exposure 

Primary Survey 

Identify and manage 
life-threatening 
conditions in a 

sequential manner 
ABCDE 

 



EventFlow consists of 3 panels: (1) a control panel and legend on the left for filtering and 
other display options, (2) the aggregated overview in the middle showing all 250 patient 
records, and (3) the timeline view on the right which shows details for each patient on each 
row 

skip 



  
Other example  
in collaboration with Army PharmacoVigilance Center  
Analysis of prescription patterns of asthma medication  



  









Part 2: 
Novel Interfaces for  

Medication reconciliation 
 
 

 



 Twinlist: Novel User Interface Designs  
for Medication Reconciliation  

 
 

C. Plaisant, T. Chao, J. Wu, B. Shneiderman 
    University of Maryland, College Park   

 
J. Herskovic, T. Johnson, E. Bernstam, E. Markowitz 

    University of Texas, Houston 
Z. Hettinger 

Medstar Institute for Innovation, DC  
S. Powsner 

 Yale University, CT 
 
 

 
 





unique 

unique 

unique 

unique 



Twinlist 
 

spatial layout   
   to reveals similarities and differences 

multi-step animation 
to help 1st time users  

carefully designed interaction 
to facilitate task of reconciliation   

 
 

Video: simple example 
Evaluation (complex cases) 
Alt designs (paper) 



Evaluation 

• 1- Role of animation 
    with students  
   >  Animation helped users learn the layout 

     Fewer clarification questions 
     Animated version preferred 

   >  Most said they would eventually turn off animation 
 

• 2- Performance  
 20 physicians 
 4 complex cases to reconcile 
  2 with Baseline 

     2 with Twinlist       
 



 
 

plaisant@cs.umd.edu 
 
www.cs.umd.edu/hcil/sharp/twinlist  (papers/videos)  
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Thank You 
 

UI design can have strong impact on patient safety 
Numerous ways to reveal similarity 

Multi-step animations can help 1st time users 
Consider grouping  

 

 Twinlist open source (email me)  
 
 

 
 

plaisant@cs.umd.edu 
 
www.cs.umd.edu/hcil/sharp/twinlist  (papers/videos)  
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