CLINICAL
CONCEPTS
FOR
HEALTHCARE

INFORMATION
SHARING

THE ONTIC & EPISTEMIC
MODEL




CHALLENGE ONE - INFORMATION IS MESSY. PEOPLE COMPLICATED

How do we know
when two
schema “mean
the same thing”?

Health record or
message schema

Health record or
message schema
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Clinical information sharing is currently defined by
modeling the data as needed for a particular
application or situation

While vast effort has been expended to “connect
the dots” with “pre-coordinated codes” and data
mappings, the complexity of the domain shows the
inherent weakness in focusing on data for a
particular purpose rather than the domain -
people, their conditions and healthcare.

But, people, their conditions and healthcare are
very complicated, making solutions hard to
understand or to scale.



THE “REAL WORLD” AND RECORDS OF IT GET CONFLATED

Health Record
Vital sign Observation
Patient: John Snow

Time: 10:30am 3/21/2010 Related but not the
Taken By: Sue Miller same thing
Topic: Body Temperature

Value: 101.5

Unit: DF At 10:30AM 3/21/2021 John’s
body temperature was 101.5
degrees Fahrenheit

But you can’t understand the data without the
real-world concept and you can’t communicate
the concept without data
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AND IT GETS WORSE

= People and healthcare situations are extremely dynamic, change and time is critical - many data schema and
ontologies do not handle time well

= Evidence is indirect, often assumed based on complex measurements
= Critical decisions have to be made on incomplete and sometimes contradictory information

= Context is critical
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MDMI DEPENDS ON CONSISTENT AND UNIQUE MEANING

“Simple” question: What

does this mean?

O MDMI Business Element
<componentOf> ()
<encompassingEncounter> )
<id extension="11946852" root="2.16.840.1.113883.19"/>
<effectiveTime wvalue="20160825"/>
<encounterParticipant typeCode="ATND">
| <assignedEntity>

| <id extension="1518349638" root="2.16.840.1.113883.4.6"/>
<code code="207Q00000X" codeSystem="2.16.840.1.113883.6.101"

COPYRIGHT (C) 2022-2024, MODEL DRIVEN SOLUTIONS INC.




APPROACH TO SOLUTION

= Create a model encompassing both Ontic (about the “real world”) and Epistemic (About what we know, share and record)

=  Connect the record to what it is about

= Represent both based on Situations - conceptual groupings of related things and values over a time period
=  Situations can be as granular as John’s temperature or as large as the Corona-19 Virus
=  Situation semantics has a long history, pioneered by Jon Barwise and John Perry in the early 1980s

= Provide the basis for context

= Roles things play V.s the things playing the roles

= Understanding how the same thing may have different characteristics and relationships in different roles

= Leverage detailed concepts in other vocabularies, code lists, and models

= Provide a unifying framework without trying to model all of biology and healthcare

= Provide a general framework which is then specialized to clinical healthcare
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WHAT ARE SITUATIONS?

Not a situation

A cup falling off of a table A cup

The Novel Corona Pandemic Covid-19

The lifetime of George Washington George Washington

The height of a person (or any other physical 6 feet
characteristic) at a particular time.

The change of a person’s temperature over a 2 Degrees per hour
timeframe (or any other change)

Sue’s obligation for a person to pay for a medical The general concept of a medical service
service

John’s healthcare appointment at 2PM John
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identifiable or values.

N

A temporal region iz anything that
has a timegpan. Temporal regions
may have temporal relationships
with other temporal regions.
Temporal regions may be

whAnythings
Thing

Temporal Region

Identifiable Thing

AN

An identifiable thing is any thing that can be
distinguizhed from another, it iz digjoint from values.
ientifiable thing includes individuals, types, axioms,
situations, speech acts, information structures, etc.
ldentifiable things always have some kind of identity and
may have identifiers. Note that identity iz an abstraction
that may have representation in models ag any number

[OWL] Entity type (Implied in section [OWL] 5.8} as an

A discreet thing is an identifiable thing that may be the
subject of temporal relation=hips but does not inherenthy

AN

[ZOWA1955] Continuant o
[Devlin] Temporal Location of identifiers, also known as a "sign”.
incomplete, disjoint}
instance of rdfz.Class
Situation Discreet Thing
a role is a facet of an identifiable , [involved in .
th_rtlngt!nvnhr&d R Oy SONTE: 1. . include those relationships.
?FIEED]IDT”;@ S . [Deviin] Individual
_ . : . .
[SOWA 1999] Relative thing - [Barwise 1995] Uniformity
oo 4 = | *involves —
— : «Facet Ofy [ DY . N
Identifiable Thing ) aRolexs A zituation is an identifiable entity composed of an arrangement of entities
Any Role and the relations between them over a time interval. Situations are may
be az=ered as true or false in some context. Situations may change
‘T over time, unless otherwise constrained. As an identifiable entity,
gituativns may participate in relationships, thus situations are "first class”
Actor aFacet Ofw «Rolen elements.
Participant
[5BVR] "State of affairs”™
£ [SOWA1995]) Nexus

a participant is a role of an actor
inwahred in a situation.
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[Barwise 159959] Situation
[Devlin] Situation with corresponding infon(s).




THE “ONTIC” / “EPISTEMIC PARTITION

wAnythings
Thing
+iz about
Identifiable Thing Temporal Region
1.%
Fil
Situation
B {complete, dizjoint} E
An Ontic situation
A Epistemic Situation is i an ontological
kind of situation where situation,
that situation iz about, or representing
focused on, another | iz subject of =7|things in the world
situation as its topic. - * - 7 - past, present, or
[Hutchins, Searle] Epistemic Situation Ontic Situation future.
Aboutness
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QUALITIES

= The most “atomic” situation is a “quality” of
something over a timeframe

= Think of qualities as temporal attributes, like body
temperature, that changes over time for a
particular individual
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Temporal Region

Identifiable Thing

+state of

*

o Fi
{subsets relates to}
Situation
iy
Ontic Situation State | os state
&
Fay yal {subsets related from}
Quality State

has quality value : Value

The predicate defining
the guality instance
which alzo serves to
identify the "sense” of
the quality, &.g. actual,
scheduled, projected.

o

'_"+p-re~|:li|:ate 0.1
Property

AN
a state guality i= an ontic state
representing a characteristic of an
entity at a point in time or over a
range of time. A guality state exists
within a guality, such as body
temperature which iz a type of the
quality state. Examples include the
temperature or height of a person
at a particular time.




LINKING TO DOMAIN CONCEPTS

Ontic Situation

Person
— T - - +iz subject of +has care subject wFacet O
AL lsubsets involvad in} {subsets invalves} xRoles : :
0.* 1+ | Subject Skipping down a few
T levels...

Clinical Activity

T

Clinical Knowledge Acqusition Observation

*has current : Situation [*]
*has latest . Situation [0..1]

Observation Activity “has relevant : Situation [*]
“*has first . Situation [0..1]
T %js negated : Boolean Value [0..1]
I . H
Clinical Dbservation Activity B T
Quality State
T has gquality value : Value
Sense Observation Activity Measurement Activity Measurement Result ?
Health Quality
{subszets results from} T
«Restrictions

I'H‘ital Sign Measurement Activity Vital Sign Measurement Vital Sign
i 1.*
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{subsgets resulls in} {fredefines is about}



|Epistemic/record

|
| 1998-04 |
| s medical start of . start startz at
record : Record |
! is subject of |
| R —— J
AN INSTANCE onc T~~~ T T TS TTTo T TTTT T T TT T T T oo
|Ontic
John's Checkup : start of s Start startz at
EXAM PLE iz about Encounter 10 am 2020-01-03
iz subject of
happens during

: Temporal Part

has care subject

I
I
I
I
I
I
| names : Maming
| has temporal part «Holes :
| Take John's Temperature :  |resutts from %l:rbs% subject
| Measurement Activity — = | e
| H state of
performs (  determined by Mea;:rerl'rtlent iz subject of has name
su
| — aWalues
| performed by John Snow :
| «Roles nccurres at p—— Name
has vital sign .
| : Performer 10-30am 20200103 Propert
| Person aUnit Valuex
names , 1015 d.f.:
| predicate Fahrenheit
| has name occurres at
aValues iz about has state nhject
| Jackie Chan : : Body Temperature, Vital
| Name Sign
: i . e — i Mouth : Human
| : finding has finding | Nas body site = Mouth has body site
| _ has quality value = 101.5 df. Body Part
is about | predicate = has vital sign
I
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MDMI* BUSINESS ELEMENTS ARE DEFINED BY A “PATH” THROUGH
THE MODEL

MDMI uses the model as a reference for meaning, not to enable inference of actual data.

Given a starting point, a class in the model, a “path” through that model, including relationships and constraints, ends in a particular value

That path fully and uniquely defines a business elements meaning

A path is like an OWL property chain, but the “chain” may be constrained at each “hop” constrained based on types and restrictions

L look at: . : i
ets look at VitalSignObservationAuthorName

* MDMI: Model Driven Message Interchange, an OMG standard.
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VitalSignObservati

onAuthorName

Ointic Situation

|

Clinical Situation
Clinical Activity
Fat

Clinical Knowledge Acqusition
Lh

Clinical Observation Activity
ra

Sense Observation Activity

i

Vital Sign Measurement Activity
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whnythings | *NAMES +has name [ .-
Thing 1.7 Name
Identifiable Thing
‘T +is about [1..*
Actor
£
+is subject of |* «Facet Ofs
Epistemic Situation
aitnbuies
+ig negated : Boolean Value [0..1] Pﬂ:ﬁz:::nt
Statement lstates  Stated by | «Roles
Author

F 7

Making this
tractable and

understandable
is the next
challenge...




Definition

Vital Sign Measurement Activity

Structured English Definition

Vital Sign Measurement Activity is a Entity specializing Sense Observation Activity

EXP E R I M E NT u L e defined in Clinical Situation

as topic Vital Sign Measurement Activity

TOO LI N G ¢ has finding any number of [Health Quality, Goal. Course Of Action. or Clinical Situation]

¢ has finding (Measurement Activity) any number of [Health Quality]

* has finding (Vital Sign Measurement Activity) any number of Vital Sign

* results in any number of [Vital Sign Measurement, Inferred Value, Diagnosis, Risk Assessement, Clinical Exclusion, Clinical Opinion, or Recomendation]
* results in (Measurement Activity) any number of [Vital Sign Measurement]

¢ results in (Vital Sign Measurement Activity) any number of Vital Sign Measurement

as topic Clinical Sitnation

-

¢ as basis for any number of [Vital Sign Measurement, Inferred Value, Diagnosis, Risk Assessement, Clinical Exclusion, Clinical Opinion, or Recomendation)

“Flattens” the model to enable

fol IOW' N g an d restrl Ctl N g p ath S * determined by any number of [Vital Sign Measurement Activity, Clinical Observation Activity, Value Inference, or Clinical Knowledge Acqusition]
¢ exhibits facet any number of [Category, Type, Phase Type, or Situation Use]
« finish of any number of Temporal Region
» finishes at at most one Temporal Region
s happens during any number of Temporal Region
e has care subject any number of Subject
¢ has current any number of Situation
¢ has duration one Duration
¢ has first at most one Situation
¢ has latest at most one Situation
¢ has name any number of [Person Name, or Term]
* has part any number of Identifiable Thing
e has preferred at most one Identifier
* has relevant any number of Situation
* has state any number of State
* has temporal part any number of Temporal Region
s has type any number of Type
e has type (Process) any number of [Composite Process, When, or Inference Rule]
¢ has type reference any number of External Type Reference
¢ identified by any number of [dentifier
involves any number of [Performer, Author, Listener. Subject, Specimen, or Adverse Situation]
is after any number of Temporal Region
is before any number of Temporal Region
is part of any number of Identifiable Thing
is subject of any number of Epistemic Situation
is subject of (Activity) any number of Approval
* is subject of (Situation) any number of [Vital Sign Measurement, Inferred Value, Diagnosis, Risk Assessement, Clinical Exclusion, Clinical Opinion, or Recomendation]
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