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Agenda

* To complementary perspective on data

* Two example cases:
» Remote care
» Diabetic retinopathy (DR)

= Apply perspectives to DR case
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Todays papers:
+ Jones 2019: What we talk about when we talk about (big) data

» Oborn: Unity in Diversity: Electronic Patient Record Use in
Multidisciplinary Practice
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The clagnostic process is the method by wiich health professionals select one cisease over another, identfying
one as the most luely cause of a person’s symptoms. Sympioms hat appear earty In the course of a dsease are
often more vague and undfierentiated than those that arse as the dsease progresses, Making this the most
GIOUR Time 10 make an accurate diagnosa. Aeaching an DOOUFate CO.. AEAD MONE

NOTIFICATIONS HISTORY NOTES DEWVICES FORAWARD TASKS PERSONAL
ADD SURVEY
sSuRvVEY DESCRIPTION # QUESTIONS THAESHOLDS  TASK LIST
Long survey Tho purpose of ths survey 810 1, Did you take your medcatons today? o Oty
test & iong englah survey 2. I you were asked to descride the qualty of sleed last nght,
Now would you rate 2 On & sCale from 1 10 10 wheme 1 B very
POOr MeeD and 10 B vary QOO0 MeeD.
3 O you walk 10r ot least JO mirtes ogay?
4 You were given a number of detary advice rom your tamiy
doctor, How would you rate your complance 1o the advioe on
& scale from 110 10, where | Indicates poor complance and
10 naicates ful complance.
S Did you shower 100sy7
& D you get Lp and got aressed Defore §.00 Tha moming?
SHon survey 1. D you Rave & walk 300ay7 Oaty



Two complementary perspectives on
data and digital technology:

structured (technical)
and

dynamic (sociotechnical)
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Structured perspective

Descriptions of how data is or should be stored and processed
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Structured perspective

Data model: a representation of the structure, relationships, and
constraints of data in a system

Data architecture: high-level design for processing of data
across system

Data standards: agreed-upon set of rules, guidelines, or
specifications that define how data should be structured, stored,
exchanged, and interpreted within and across systems
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Data model

A formal representation of the structure, relationships, and
constraints of data in a system

Purpose: Typically to model an object or an event so that a
digital technology can process information about them
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Patient

- patientID: String
- name: String

- dateOfBirth: Date
- gender: String

Appointment

- appointmentID: String

- appointmentDate: Date
- appointmentTime: Time
- reason: String




Patient

- patientID: String / E nt I ty
- name: String

- dateOfBirth: Date

_gender: stz Attributes

Relations

0.*
. 4

Appointment

- appointmentlID: String

- appointmentDate: Date
- appointmentTime: Time
- reason: String




Data architecture

High-level design for processing of data across system

Purpose: Principles and modularization of data across systems
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Data standards

Agreed-upon set of rules, guidelines, or specifications that define
how data should be structured, stored, exchanged, and
Interpreted within and across systems

Purpose: Enable interoperability between systems
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Data standards

TP Helsedirektoratet

Forsiden
E— {

"resourceType": "Patient",

Anbefaling om bruk av HL7 FHIR for datadeling ,,;gént‘i*f?e"‘rf??'e'°°1 ’

[*] Nasjonal veileder {

"system": "http://hospital.example.org/patients”,
"value": "23018828945"

° Denne veilederen ble utarbeidet av Direktoratet for e-helse, og vil bli oppdatert som en del av arbeidet }
"name": [
1 Om veilederen Sgk i nasjonal veileder {
2 Anbefaling "family": "Nordmann",
) "given": ["Ola"]

3 Om datadeling }

4 Kortom hva FHIR er .

1. Om veilederen ]

"birthDate": "1985-03-15",
"gender": "male"

5  Hvorfor FHIR anbefales for datadeling

6  Referanser }

2. Anbefaling

7  Endringshistorikk
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Structured perspective is key to design
of digital technologies

What data is required and how this data related to other
data?

How can this data be efficiently stored and processed in the
technology and transferred between them?

IIIIIIIIII
OOOOOO



OpenEHR and DIPS Arena
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OpenEHR - a framework for data modelling
Used in development of DIPS from 2011
National committees
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OpenEHR—Overall Domain Model

Evaluations | 000 - O T Archetypes

> ;1 Observations LY
Published knowledge \ e = N

Personal experience

Instructions

E: 1/ |
Templates : &
Documents &
| I
Patient Investigator
Record agents

Figure 1. openEHR Clinical Process

Silsand, L., & Ellingsen, G. (2014). Generification by translation: designing generic systems in
context of the local. Journal of the Association for Information systems, 15(4), 3.



® Blood pressure 'LATEST REVISION / LATEST PUBLISHED | 10 [2
® Blood pressure LATEST REVISION / LATEST PUBLISHED | 10[2.0.9]

= L 5 English
MR LR G @ e BYXDLRR<OFEES oo
I Header ]( Attribution M Data “ State M Protocol M Events M Reference model W ( Header W Attribution M Data “ State W Protocol M Events W Reference model 1
Concept Name Blood pressure Systolic Peak systemic arterial blood pressure - Property: Pressure
[SNOMED-CT(2003)::364090009 | Systemic arterial pressure] Q Quantity @ measured in systolic or contraction Units: 0.0..<1000.0 mmHg
Optional phase of the heart cycle. Limit decimal places: 0
Concept The local measurement of arterial blood pressure which is a surrogate for arterial pressure in the systemic [SNOMED-CT(2003)::271649006 | Systolic
Description circulation. blood pressure]
Comment: Most commonly, use of the term 'blood pressure' refers to measurement of brachial artery pressure in = . = 1 . N
the upper arm. Diastolic Minimum systemic arterial blood Property: Pressure
Q Quantity @ pressure - measured in the diastolic or Units: 0.0..<1000.0 mmHg
) P . R Optional relaxation phase of the heart cycle. Limit decimal places: 0
Keywords observations, measurement, bp, vital signs, mean arterial pressure, pulse pressure, systolic, diastolic, RR, . .
i Nite b L P RS PSR s [SNOMED-CT(2003)::271650006 | Diastolic
blood pressure]
Purpose To record the systemic arterial blood pressure of an individual. Mean arterial pressure The average arterial pressure that Property: Pressure
Q Quantity @ occurs over the entire course of the Units: 0.0..<1000.0 mmHg
Use Use to record all representations of systemic arterial blood pressure measurement, no matter which Optional heart contraction and relaxation cycle. Limit decimal places: 0
method or body location is used to record it.
Pulse pressure The difference between the systolic Property: Pressure
The archetype is intended to capture blood pressure measurements in all clinical scenarios - for example: Q Quantity @ and diastolic pressure. Units: 0.0..<1000.0 mmHg
- self-measurement with a home blood pressure machine; Optional Limit decimal places: 0
- an emergency assessment of systolic using palpation and a sphygmomanometer; ptiona P =
- measurements taken in clinical consultations or during exercise stress testing; and e % 5 . 3
- a series of measurements made by a machine in Intensive Care. Clinical interpretation S'"gle. vgord, phrase or brief .
T Text® description that represents the clinical
There is a rich state model that supports interpretation of measurements through identifying patient Optional meaning and significance of the blood

position, exercise, confounding factors and angle of a tilt table in research. pressure measurement.
Named events have been limited to average over a 24 hour period, however templates can further Comment Additional narrative about the
constrain the default 'any event' to cater for specific requirements for blood pressure measurements such :

as recording Blood Pressure against specific points in time, or over a range of intervals (+/- mathematical T _TEXt 2 measurement, not captured in other
functions). Optional fields.

mm D T E R T 1 3 TR B TR bttt P




Templates : Generated into
(Consultation ) presentation

v

i Archetypes (e.g., b
| blood pressure)
v

a %
Fields (e.g, systolic,
datetime)

https://arketyper.no/ckm/templates/1078.60.859
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Dynamic perspective

Health data is typically produced and used

9 by a person, or by a technology (like a
sensor) chosen by a person, in a context,

following a practice, with a purpose
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Dynamic perspective

UNIVERSITY
OF OSLO

What is considered to be the phenomenon

What gets looked for?

What is considered to be data about the
phenomenon

l

What can be recorded

l

What gets chosen
to be recorded

What actually
gets recorded

Fig. 2. How data come to be.

What gets found?

l

What gets extracted?

l

What gets understood?

What actually
gets used?

Fig. 3. How data come to be used.

Jones 2019
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*Preparatory work
«Continuous adjustment
*Question fine-tuning

UNIVERSITY
OF OSLO

What is considered to be the phenomenon

What is considered to be data about the
phenomenon

What can be recorded

What gets chosen
to be recorded

l

What actually
gets recorded

Fig. 2. How data come to be.
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Oncologls

Surgeons

Information Systems Research

Publication details, including instructions for authors and subscription information:
http://pubsonline.informs.org

Unity in Diversity: Electronic Patient Record Use in
Multidisciplinary Practice

Eivor Oborn, Michael Barrett, Elizabeth Davidson,

Digital technology

Nurses



DR Case
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Case: Diabetic Retinopathy Screening

» Diabetes damages small blood vessels in the retina that can
lead to blindness. Often asymptomatic until advanced stages

« Early detection enables effective treatment; late-stage disease
often causes irreversible vision loss

« Traditional screening requires trained graders and
ophthalmologists

« Structured data make diagnosis and treatment for efficienct

« Compelling case for Al
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Apply a structured perspective: what is relevant
through this perspective?

Apply a dynamic perspective: what is relevant through
this perspective?
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Person, context, practice, purpose
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Fig. 2. How data come to be.
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Fig. 3. How data come to be used.

Jones 2019



Apply a structured perspective: what is relevant
through this perspective?

Apply a dynamic perspective: what is relevant through
this perspective?
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What did we see from a structured
perspective?
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A structured perspective

Patient

+ ID: String
+ Name: Str1
+ ContactReason: String

measures Tonitors es ndergoes diagnosed with requires

FollowUp

+ ServiceRequest: String
+ ControlTiming: Integer
+ OCTProcedure: String
+ PhotoProcedure: String

RetinaExamination

+ DiabeticRetinopathy: Boolean
+ MacularEdemalmage: String
+ MacnhrEdmaOC%: String

HbAlc

+ TestName: String
+ Result: Float

DiabetesType BloodPressure VitalReferences

pe: String + Systolic: Integer

Diagnosis

+ ProblemName: String
+ ConfirmationDate: DateTime

+ Ty + BloodPressureRef: Integer
+ DiagnosisTime: DateTime + Diastolic: Integer + HbAlcRef: Float

B @ Blodtrykk
B - data
B "6 Uspesifisert hendelse A [0..*] to [1..1]
B - data
Q Systolisk
Q Diastolisk
B - state
B - protocol
B @ HbAlc NAME (from: ‘Laboratorieresultat’)
B - data
B "6 Uspesifisert hendelse A [0..*] to [0..1]
B - data
X, Undersegkelsesnavn A Values changed
© [E Undersekelsesresultat
O % Analyseresultat A [0.*] to [0..7]
2, Analysenavn A Values changed
=% Analyseresultat A Types set changed
B - state



What did we see from a dynamic
perspective?

IIIIIIIIII
OOOOOO



O
dah O
Eye doctor Q

Health secretary

Data O
& o

Patient

O
dh O
Photographer Q

Analyst

UNIVERSITY
OF OSLO



