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How to help diabetes clinicians
make treatment decisions?

What are the tasks?
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Task analysis:

Task 1 Task 2 Task 3 Task 4
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Task analysis: Ultimate Goal

A
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ask 1 ask 2

Task 1.1 Task 1.2
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3.1 Examine related
Examine post-event — data to understand
glucose level observation
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Design Requirements

* DR1. Composite Visualization of Integrated Data
R2. Visualization of Folded Temporal Data

D
 DR3. Align and Scale Temporal Data
DR4. Summary Statistics
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14-Day Overview
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14-Day Overview
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Superimposed detail view helps identify issues of data quality
(e.g., missing or conflicting data)

66 S sugar-to-treat
[blood glucose] should
have gone up from here,
S “o,,_. not down. It went down.
-7 Kept going down.
Sugar to treat should be
\T/ here, before this curve
]
]
]
\/

[

Breakfast Sugar to treai

————————————

comes back up. That's
14 my concern. It’s missing
something here. a9

Missing something?
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Results

Sentinel event alignment allows exploration of
event sequence relationships

* Use single-event alignment to look for event consistency

* Use dual-event alignment to examine variability of patterns
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length, the time between meals... You can’t tell them to eat three times
a day at the same time. So it’s just sort of helpful to see the variability...
It would help you plan for it in the fact that you might reduce his basal

based on the fact that he’s an erratic eater.
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Conclusion

* IDMVis — a temporal event sequence visualization

* Novel techniques for temporal folding
* Aligning by dual sentinel events & scaling the intermediate timeline

* Hierarchical task abstraction

Hierarchical Task Analysis Task Abstraction m



For more information, please visit b|t|y/| D MV|S

From  08/23/2017 09/05/2017 1st Align Event ~ | 2nd Align Event Visualization ~ Day By Meal ~ About o.
Develop a treatment plan and educate patients
2070823 of5tttt g t E o ' o A o 80 180 2000 2 A T T
. . . I Plan 0: do 1, then iteratively do 2-3, then 4 any time, then 5.
2017-08-24 oo P A e = 5% A 01 =y
. . . \ 1. 2. 3. 4. 5.
2017-08-25 iy 3 3 A P i+ medan | 58 median Collect and display the Overview the —» | Reason about patient Educate patients and Make a treatment plan
patient’s data patient’s data ~+— | blood glucose levels caregivers
2017-08-26 ) A e i A i A
1200 1400 1600 1800 2000 2200 24 25¢ ’ 250 V63 Identify Main Cause
. . Plan 1:do 1.1 and 1.2 in any order. E— —
2070827 i s ko sho S oo e B » Lo [ Plan3 do31-3.4in any order
Basal Bolus >
20170828 o4y zbo 40 1800 2000 200 2 Basal and Bolus (1) 5 11 12 31 . 32 33 : 2'4| te treatment.
2 Download and Open logbooks Examine event details Examine glucose level Examine the interplay valuate treatment,
2017-08-29 ¢ ! C display data patterns post events between events adjust constants for
000 200 400 o play o
D sub-day time intervals
2017-08-30  poees o b obo & 40 40 40 2 Plan 2:do 2.1-2.2. Examine related data to understand observation Describe Observation
7]
. : 14 7 ‘ 18 5% | 08
2017-08:31 1° RN & i 2.1 22
. median (M 1.1 median 1| 1.3 mediar median | | o o Identify and compare Investigate data quality
2070901 6o zbo a0 sl sk 1000 ot 1800 oo oo & oo 20 2 £ glucose trends,
25 6 ] patterns, and outliers
-09- A AA A AKX - @ - - -
2017-08-02 0 600 00 1050 1200 18100 24 00 T 00 5 |__ Compare Entities Discover Observation
Breakfast Lunch Ormer SugarTreat  Bedtime < —_——r — . . -
2017-09-03 17 2o A sho AL, A 1dop A1 x mﬂﬂ A O 2‘\ Insulin (u) Plan2.1:do2.1.1 then 222 IPIan 2.2:do0 2.2.1 and then do 2.2.2 - 2.2 3 if missing/ uncertain/ erroneous data identified.
2017-09-04 e 7 r A ¢ (A i i A o - 211 212 221 222 2.
0% 200 0 %0 860 1000 1200 1400 600 1800 2000 2200 2 I o . - . "
1000 1000 1000 1000 1000 Identify “good” days Identify “bad” days Examine data quality Reconstruct missing Discount erroneous
2017-08-05 i i i A ) A i | (blood glucose levels with more outliers or e.g., missing, uncertain, || datain d|scuss|ons data and explainable
2b0 0 60 800 1000 200 1600 +al00 - N . o
JaL e Ey\eEs & 0wy wly e are mostly in range) intervals out of range erroneous with p:
400 Mg | | i/
| | |
a0 e N ey e e o0 med & meden w‘“ \‘; o0 medang yzes Iteratively Identify attribute differences Examine attributes for Plan 3.4:d03.4.1,3.4.2,3.4.3 in any order.
00 A A ) N
o N I R I I P and similarities between populations unusual observations 341 342 343
200 4 g T - ~ Determine the overall Determine the interval Determine the interval
o Lo 00 00 00 NN - bty
o Brequost e I P s D e D distribution of insulin distribution of food distribution of insulin
Sugartoreat - Sugar towoat
100 Carbohydrates (grams)
e ' P b
0 J identify at an aggregate level
Ligh Otdner - - - - =
0 2 4 6 8 10 2 A 1 16 18 » 22 24

ax Yixuan (Janice) Zhan




