
Ankle-Foot
Orthosis

Spinal Brace

Wheelchair
Manual

Standig Shell

Thighs

Assis�ve
Device
Episode

Pain
Loca�on
Episode

Timeline

Answers the ques�on "What assis�ve devices have
been used when the pa�ent had pain in his thighs?".

No Reflec�on

0

0
0

Hip Orthosis
Knee Orthosis

Knee-Ankle-Foot Orthosis

Wheelchair Manual
Ankle-Foot Orthosis
Spinal Brace

Assis�ve Device Subclass

Standing Shell

Assis�ve Device Episode

1
1

1
2

Count

Thighs 1
0
0
0

CountPain Loca�on

Abdomen
Arms, Hands
Back

Pain Locac�on Episode

Without reflec�on the
answer of the ques�on
shows events that
occurred at the �me
the pa�ent had pain.

Filter on
Thighs

Assis�ve
Device
Episode

Timeline

Pain
Loca�on
Episode

Ankle-Foot
Orthosis

Rolling Walker

Spinal Brace

Standing Shell

Til�ng Board

Feet

Hips

Knees

Thighs

Wheelchair
Manual

Assis�ve Device Episode

Rolling Walker
Standing Shell
Wheelchair Manual
Ankle-Foot Orthosis
Spinal Brace
Til�ng Board
Hip Orthosis
Knee Orthosis

CountAssis�ve Device Subclass

2
2
2
1

1
1
0
0

Thighs

Feet
Hips

Knees

3
2
2
1
0
0

CountPain Loca�on

Abdomen
Arms, Hands

Pain Locac�on Episode Answers the ques�on "What assis�ve devices and pain loca�ons
are connected to a pa�ent with pain in his thighs?"

Reflec�on

With reflec�on the
answer of the ques�on
finds all events that
ever had occurred
independent of the
�me for the pa�ent.

Filter on
Thighs

Indexing nodes and rela�onships
The outcome above is made possible by u�lizing different index structures.
Working with node iden�ty indexes, node type iden�ty indexes, rela�on
indexes and property value indexes creates new opportuni�es.

In par�cular, the implementa�on of a rela�on index in conjunc�on with the
other indexes allows to answer complex ques�ons and retrieve a broader result
set. The advantage of this graph retrieval approach grows with the complexity
of a query.

Reflec�on Point
In the second example above, the pa�ent Holon is used as reflec�on point
which means that data is shown from a pa�ent perspec�ve. Other reflec�on
points e.g. the study or site could also be of interest in an analysis of a clinical
study. This possibility to change the reflec�on point adds flexibility and value.

A filter is set for Pain in Thighs,
and below it is shown how the
different ways of searching affect
the result sets for one pa�ent.

= Holon in result

= Holon not in result
= Reflec�on point Holon

= Holon matching filter
P
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Pain
Hips

Pain
Thighs

AD
Wheel-
chair

AD
Wheel-
chair

AD
Til�ng
Board

No Reflec�on Reflec�on

A result set for a pa�ent Holon without
reflec�on. All Holons for the pa�ent that
fulfill the criterion of Pain are iden�fied
and as well as all related Holons.

A result set for a pa�ent Holon with
reflec�on. All Holons for the pa�ent that
fulfill the criterion of Pain are iden�fied
and, since the pa�ent has Holons that
fulfill the criterion, all Holons related to
the pa�ent, both directly and indirectly,
are iden�fied. The pa�ent Holon is the
reflec�on point.

Every Holon is structured into fields, values and a�ributes.

Pa�ent 1

Pa�ent 2

Pa�ent 3

PP20 Understanding the Power of Informa�on Modeling for Efficient and Effec�ve Visualiza�on
Catharina Dahlbo, Capish, Sweden & Eva Kelty, Capish, Sweden & Michael Rubison Capish Inc, USA

catharina.dahlbo@capish.com

Field Name Value A�ribute
Assis�ve Device Subclass Standing Shell
Start Date 2007-05-30 ISO 8601
Stop Date 2014-03-03 ISO 8601
Dura�on 2469 d

Access the Data
Being able to answer ques�ons raised from different perspec�ves in the same
solu�on, with the same data structure, increases the ability to explore the
data in a wider context. Depending on the ques�on at hand, either way of
presen�ng the data is valuable.
The figures below show how reflec�on behaves in a visualiza�on tool that uses
this technology and the type of ques�on it can answer.

Det
ails

Medic
al R

eco
rd

With reflec�on it
is possible to drill-
down to pa�ent
details to explore
everything related
to the pa�ent
without engaging
experts doing any
addi�onal work.

The figure to the le� shows a configured summary of data details and the figure to
the right shows a complete view of the database content for a specific pa�ent.

CONCLUSION
Developing a new ontology-based informa�on model opens up new
possibili�es to explore and visualize data. A model cons�tuted of Holons,
linked together with rela�ons, directly or indirectly as a graph, can together
with an advanced index structure enable end users to answer complex
ques�ons and retrieve a broader result set.

Reflect is a tool that is able to show both reflected and unreflected data at the
same �me and thereby gives the end user extended possibili�es, for example
explora�on of safety signals, drill-downs from aggregated data to pa�ent
profile and vice versa, free-text search, crea�on of subgroups and sharing
findings with others.

Field Name Value A�ribute
Pain Loca�on Thighs
Pain Loca�on Class Lower
Start Date 2009-09-08 ISO 8601
Stop Date 2010-04-28 ISO 8601
Dura�on 232 d

Pain Loca�on
Episode

Informa�on Modeling New Technology Efficient and Effec�ve Visualiza�on

Assis�ve
Device
Episode

Ontology
The Capish informa�on model is based on
an ontology, that contains the rules for the
model and and implements a common
terminology. The purpose is to make the
graph interpretable by both humans and
computers.

Flexible and Scalable Model
New Holons and rela�onships can easily
be incorporated without disturbing the
exis�ng graph. Data can be exported as
xml-files, e.g. one file per pa�ent or
concept.

Informa�on Model
Capish has coined the term "Holon" for a node, in a graph, that collects data
corresponding to a common concept. Both data and metadata coexist in a Holon.
Capish has developed an informa�on model that is cons�tuted of Holons, which
are linked together through rela�ons as a graph. In this model the focus is on the
content of the Holons and not the rela�onships.

Traversal through Indirect Rela�onships
By u�lizing the power of the ontology-based informa�on model, the resul�ng
graph database can be searched in different ways. One approach uses indirect
rela�onships which can be used for simple filtering but also for sophis�cated
searches returning so called reflected dataset. The illustra�on below shows the
difference between searching with and without reflec�on. Depending on how
the data is modeled different results can be obtained.


