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Temporal Data is Pervasive!
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Temporal Data: TimeSearcher 2.0
¢® A
® Long Time series (>10,000 time points)

® Multiple variables

® Controlled precision in match
(Linear, offset, noise, amplitude)
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LifeLines: Visualizing Personal Histories
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(Plaisant et al., CHI 1997)
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KNAVE: Clinical Patient Data

Distributed Knowledge-Based Abstraction, Visualization,
and Exploration of Time-Oriented Clinical Data

T
[Flom

= | et weomanon =
s L e T e
wd Ptarin’ v dil
b Labevmony e dan
) Mo wisaram das
) Pty aleh et Sata
) Uity sbre o o i
=2 Dirw_Maver_Slabei
& BANDS FTATE_B

o

= Bashs SEATE @ | 4

L] t-:l-,_',?a!L_!u'l

& HET_STAFL et

» G, 1 TE il
L Hs 5 !

H-lrﬂ.ﬂ'_ﬂm
» RETCS STATE§
o WBL STATE B
L] “I‘ﬂ.ﬁ'mrf.
 POLYS_SPEOLUT
» POV _apoLuT
- _-.| Cragpiame T immy
® o) Do Shsbes
¥ = Dlechobbes Slges

1 Inwcmin S
S JTE T
] Shenptic_5 i

. !
=21 P !
£ ] Pama_ Thatea
# ] Faspmmey Site
I T Mgk ik R
i L) Changes npslerd dats. g |
o i qhh-r.'h"-ﬂJ'
e e/ |
I FodSeda | |
Read | Tppm Eilil
Lt i} bed
Peasl M7 et
Po_E0aT el
ol _pd [a—
ke

HCIL

(Shahar, 1998)



Finding Patterns in Temporal Events

®* Types of Time Data
* Numerical Values (e.g., TimeSearcher)
e Categorical Events & Intervals (e.g., LifeLines)
* Categorical Events

® Goal: Find Temporal Patterns
across Millions of Records

* SQL makes it difficult to specify
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Comparison with SQL

SELECT P.*
FROM Person P, Event E1, Event E2, Event E3, Event E4

WHERE P.PID = E1.PID
AND P.PID = E2.PID AND E2.value > El.value
AND P.PID = E3.PID AND E3.value >= E2.value
AND P.PID = E4.PID AND E2.date > E1.date

AND E1.type = “Medication” B
AND E1.class = “Anti Depressant” AND E3.date >= E2.date

AND E1.name = “Remeron” AND E4.type ="Visit"

AND E2.type = “Medication” AND E4.class = “Hospital”

AND E2.class = “Anti Depressant” AND E4.name = “Emergency”
AND E2.name = “Remeron® AND E4.value = "Heart Attack"
AND E3.type = “Medication” AND E4.date >= E3.date

AND E3.class = “Anti Depressant” AND 180 <= (E4.date — E3.date)

AND E3.name = “Remeron"

Patients with increasing dosages of Remeron

followed by a heart attack within 180 days ,
HCIL



PatternFinder Interface
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Patients with increasing dosages of Remeron
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Result set visualization: ball & chain

Visualization I Table | & matches found [

Braham, Burton ‘ ‘ : O
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Fuchs, Layton . . (}
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Kem, Leola I~ N W 3
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Five matches!

Patients with increasing dosages of Remeron

followed by a heart attack within 180 days
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Current work

Washington Hospital Center &
- Developing taxonomy of sim
based on interviews with p

Partners HealthCare
nle queries

nysicians

- Designing interface to fit in Azyxxi
- Implementing simple searches:

»Lab value [HGB] increases by 50% in 10 days

»Lab value [Platelets] is high in a patient on heparin,

then decreases > 20%

»Patient seen at ER & discharged, then returns to ER within 14 days

»Patient seen at ER & discharged, then returns to ER within 14 days

& condition = [dead]
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Patient History Search: WHC- PatternFinder

Pattern Search
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Filter 1
MEN |
ge
o s
| Lab_0ObservationDiTm
AbnormalFlags L
Observation Date Time | Lab_ObservationDtTm
Yalue -
Units
3{;‘ Filter 2
Add > [
(Fomene ]
(o )
Dlate Time | Lab_ObservationDtTm
(o] |
Filter 3
Add > | Dbservation EQUAL TO HGE
‘Yalue DECREASE GREATER THAM [REL.
(<Fenore ]
(o
[rate Time | Lab_ObservationDtTm
> .hD!

(Fenpma> ) (R

Show [dentifier
Show LifeLines View

RN = 9319394

RN = 10455134

MEN: 10455134
Age: 70
Sex F
Lab ObservationDtTm: 1242042006 10:43:00 Ak
AbnormalFlags;

, Observation: HGE

[ Walue: 4.2
Urits: GrAdl
[ Septicemia Mos
Dsp: &
Filter: 1

IRN = 18431942

[ guit || Setldenty [viewsal | [ FResst | [ Search |

AN Age Sex Lab_ObservationDtT m AbnarmalFlags Obzervation Walue LS
\2EI5E 57 (M |2/22/2007 535 PM Ic 'HGB sz @
WSS (57 M| 20230007 524 AM L [HaE a1 I
EBISE BT (M | 2/24/2007 514 PM c |HGE 5.2 G
amae w0 |F [zngmmoz1z5aPM L [HaE lea I
‘91934 (51 |F 2192007 1125PM L 'HGB 105 G
‘a9 51 |F | 222772007 2.47 M L [HaE 7 I
amaad H |F | 242002007 6:57 oM IL |HGE o7 |G
amams 1 |F [2nacooriimen L 'HGB 6.4 I
[F [122002008 104984 | |HGE l42 I

, L1N4RR134 | 7N | F “1 7}71‘4"7‘””# R:d? F'h:-'| | ”Hhﬂ . R 9 l}ﬁ b

RN = 21153722

Show B all-and-Chain Yiew

(X]

Lt

www.cs.umd.edu/Zhcil/patternfinder

HCIL



Search Engine Optimization

Multiple self-joins are poorly handled in SQL Server
Very slow execution times

- Add hand-written code in .NET to produce
dramatic speed up In execution
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Sentinel Events : LifeTimes
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Diverse Applications

Stock Market Trading
Buy, sell, put, call

Web log analysis
Browse books, checkout, help, leave website

Crime/terror activities
Withdraw funds, buy weapon, purchase tickets...

Maintenance records
Replace battery, repair generator, repair starter,...
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Take Away Messages

Queries for temporal events are possible!
® Visual specification

® Rapid execution

® Visualization of results: ball & chain view

® Goal:
Facilitate medical treatment & research

Thanks to:
Washington Hospital Center & Partners HealthCare

www .cs.umd.edu/hcil/patternfinder HCiE}



	Finding Patterns of Events in �Electronic Health Records Databases � Stanley Lam, Catherine Plaisant, Ben Shneiderman��with P
	Temporal Data is Pervasive!
	Temporal Data: TimeSearcher 2.0
	LifeLines: Visualizing Personal Histories
	 Distributed Knowledge-Based Abstraction, Visualization,   �  and Exploration of Time-Oriented Clinical Data
	Finding Patterns in Temporal Events 
	Comparison with SQL
	PatternFinder Interface
	Result set visualization: ball & chain
	Current work
	Patient History Search: WHC- PatternFinder 
	Search Engine Optimization
	Sentinel Events : LifeTimes 
	Diverse Applications
	Take Away Messages

