Overview and Navigation of
Electronic Health Records
The start of a PhD journey...

Erik Sundvall, 3rd year PhD student in a 5 year programme
Supervisors: Hans Ahlfeldt and Hakan Petersson

Department of Biomedical Engineering,
Link6ping University, Sweden

erisu@imt.liu.se
http://www.imt.liu.se/~erisu/

EHR = Electronic Health Record
(documenting healthcare sessions etc.)



) - Offent
Adnlcvoe

Understanding and managing relevant structures

= Electronic Health Records,

= Terminologies & ontologies

... and the relations between them

Paper [1]: Interactive Visualization and Navigation of Complex Terminology
Systems, Exemplified by SNOMED CT
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The boundary problem & terminology binding

= General well known problems: What kind of information and
structures should be implemented as software and what should be
In ontology-like structures and do we need something in-between?

= Partial contribution to tools for creating and recording “boundary

contracts” in the form of archetypes.
Paper [2]: Integration of Tools for Binding Archetypes to SNOMED CT
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February 2003 http://openehr.org/publications/archetypes/templates_and_archetypes_heard_et_al.pdf
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If we have a sematically well defined and structured EHR,
how can we overview and navigate it's content?

= Coming back to previous basic information visualisation techniques like
focus+context semantic zooming — applying them to EHR content.
Building on existing research results by others regarding EHR
overvews, the Lifelines project etc.

= Paper [3] Graphical Overview and Navigation of Electronic Health
Records in a prototyping environment using Google Earth and
openEHR Archetypes

= Possible future research direction: J-"-'J:
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Problems (Last slide...)

= Going from explorataion and prototyping focus
to evaluation focus
= Finding suitable
"facets” (information categories)
aggregation levels & methods

...probably needs to be strongly evaluation based to be
practically useful

= The scope of the thesis still needs to be narrowed down

= Question regarding future:
What information form genomics, proteomics etc regarding
iIndividual patients does one want to present, and how?

= Contact information again...
Erik Sundvall, erisu@imt.liu.se
http://www.imt.liu.se/~erisu/
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= Valkommen (HA)
= Grunder & teori (20 min, ES)
Vad ar en arketyp?

Referensmodell (13606,
openEHR)

= Verktyg & arketypsamlingar (15 min,
MN)

Arketypeditorer, "Archetype
workbench”

Var hittar man "fardiga" arketyper?

= Scenario 1: Arlig diabeteskontroll
Varddokumentation (30 min, MN)
= Detaljstruktur: Element, Cluster

n Designmonster 1: Evaluation,
Observation

= Sammanhang: Section,
Composition

Terminologibindningar (15 min, DK)
Processer och aktiviteter (30 min, ES, DK)
m Processmodellering

n Designmonster 2: Instruction +
Action

= Scenario 2: VGR samordnad
vardplanering (30 min, MF)

= Framtid & Tillampningar (20 min, HA,
DK)

lgar, idag, imorgon? -- Inmatad
data blir stabil och valdefinierad

Overgang fran "gamla” till 'nya”
system

Erfarenheter fran NHS
Arketyper + SNOMED CT
Nationell samordning

= Diskussion & Fragor (60 min, HA
moderator)



Semantisk interoperabilitet?
Meddelanden eller systemarkitektur i fokus for normering?
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= Storningar uppstar vid oversattning/transformering mellan
"verklighet” och tanke (observation)

tanke och dokument/it-system
= (o)likheter mellan bedomare? Relevanta, uppdaterade konsensus-modeller?
mellan (ev.) olika modeller i it-systemen

= Undvik dverséattning/mappning om mgjlilgt!
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Meta-model for entry types
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FIGURE 17 Relationship of information types to the investigation process

= Denna metamodell &r inget openEHR-pafund utan
bygger pa andras tidigare foskning (ref. se openEHR-
dokumentationen)

= Mycket lasvard FAQ om detta publicerades nyligen pa:


http://www.openehr.org/FAQs/t_entry_types_FAQ.htm
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Vad ar en arketyp? — Tekniskt sett?
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FIGURE 5 Archetype Meta-architecture

In FIGURE 5, several processors (implemented as software) are shown, being based on the
reference and/or archetype models. These are:
Diomain Model Editor: a GUI application for creating new domain concept definitions,
based on the constraint model.
Talidator: any component which creates or manipulates valid data uwsing archetypes.
This 15 based on the reference and archetype model classes.
Browser: a genenc browser can be bult, based solely on the EM, although a smarter
browser can be bult using the archetvpe model as well.



Arketypanvandning? — Tekniskt exempel.

& Legend

Presentation Sequence of Events

Layer 0 user requeasts form
: @) form link to template
} T causes template retrieval
nel P €) default create of data
kernel | based on template

9 user input causes calls
into application logic

@ application changes
data via kemnel calls

() each change attempt
causes archetype checking

0 data committed only when
valid with respect to
archetypes in template

e—

& = object containing archetype
node identifier

forms <«——template part

<——archetype part

runtime
Templates

FIGURE 33 Templated Archetypes at Runtime
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Vid datorisering:

o Bra att halla isar modeller (hanterbarhetsfraga)

o Gransdragningar & konflikter blir fortydligade

= Vilken del av processerna skall gor avtryck i sjalva
journalhandlingarna? Bor hanteras av openEHR? Arkivbestindighet?

= Vad skall IT-stdd for processer klara av?




openEHR & "workflow”

= “Regarding automation of Instructions, the goal is to enable
openEHR to support workflow automation without re-
iInventing it. The EHR is treated as a memory device
available to a workflow engine, but does not try to
replicate its functionality, nor oblige any automatic workflow
processing to be done at all”

= Journalen som langtidsminne och faktabank for
flodeshantering (bade manuell och datorstddd)

= Eftersom RM ar en vanlig objektmodell kan den vid senare tillfalle byggas ut till att
omfatta fler delar om sé onskas, t.ex. mer omfattande processtod. Detta utan att

redan existerande journaldata berdors.

TR T
) ~offenilis =
Adalcvoi  claday




Processer och floden kommer i manga
varianter...

= Olika omfattning och komplexitet

= Olika mangd interaktion med omgivande processer
= Olika syften

= Kan beskrivas pa valdigt olika satt

...0lika satt att att impemetera i it-system kan vara lampade for
olika typer.

Vi borjar vid forskningsfronten i den "tyngsta” anden...




Forskningsexempel...

Workflow Modelling of Coordinated
Inter-Health-Provider Care Plans.

by

Eric Donald Browne

School of Computer and Information Science
University of South Australia
Adelaide

L iy

A

Lésning av atminstone kap 10 (7 sidor) inger respekt fér omradets komplexitet.

-

‘ http://www.openehr.org/publications/workflow/t browne thesis_abstract.htm



Forskningsexempel...

IMPROVE
QUALITY & EFFICIENCY
OF HEALTHCARE

stored as stored as stored as
Wc-rkfl)ow Sfcr‘emas

Figure 2.1: Interplay of knowledge, data and process to improve healthcare.

EHR

Gu ideli%e Alg%rithms




Forskningsexempel...

Active/Passive

port

Mainly passive

Mainly passi-
e

Aspect Clinical Gui- | Clare Plans | Workflow Systems
delines

Clinical Knowledge High Moderate Low

Condition-specific Yes Mainly Not usually

Patient-specific No Yes Rarely

Single case Yes Yes No

Security Low Low High

Mainly active

Built-in audit /statistics | No No Yes
Inter-provider commu- | Little Moderate High
nication

Focus Condition Patient Process
Notification support No No Yes
Role-participant sup- | Low Medium High

Table 2.1: Comparing Clinical Guidelines, Care Plans and Workflow Systems

\ -Atteo
= (_).!..-{..;.._...4[_‘ g ret
Adulcve | claday

= Traditionella "workflow systems” inte sjalvklart lampade for
patienters individuella vardplaner

= Ytterligare forsvarande faktorer: individanpasssningar,
manga aktorer, icke-determinism, komplexitet, ofullstandiga
specifikationer.




Forskningsexempel...

G ¢ manage diabetes
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Beta—blocker Ace—inhibitor low fat determine  Jo exercise
therapy therapy diet exercise —
regime

Figure 5.1: Goal-graph for Diabetes Management (simplified).

= Malstyrd processmodellering/hantering intressant for
interagerande processer (icke-trivialt...)
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Framtid, tillampningar, diskussion

Hans ahlfeldt



Where | come from (Alan Rector)

Clinical research &

Terminology Entry - Record - h Practice

0

Clinical research
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Decision

Care Support
Pathways
2
Reference
Model
Home Cara % Public Health

A

Knowledge Discovery

= | och for sig intressant och mer substans an i vissa konkurrerande
varldsbilder...




Integration

CcCDA1.0
clin notes

HL7v2.5
path

HIS Db g

.csy files
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vendor A Switeh
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Composifions usmg
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converter

mapping
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= COMP
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Compositions using
OBSERVATION etc

integration designed
archetypes _ . ] archetypes
based on " -. based on
GENERIC_ENTRY OBSERVATION
openEHR system etc

= Syntactic + semantic conversion

= Risk nar de blandas ihop och gors innan de nar malsystemet
(Jfr fara i beskrivet fast XML-format, inkl semantik, for import)

= Semantisk omvandling fortfarande farlig () men mycket original-lik data
finns i alla fall latt tillgangligt vid tveksamheter.

n Fran:



http://svn.openehr.org/specification/TAGS/Release-1.0.1/publishing/architecture/rm/integration_im.pdf
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