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e [ntegration af digitale strategier og ny teknologi sasom
Augmented (“udvidet”) Reality og Virtual Reality bliver
af mange anset for at drive et paradigmeskift inden for
uddannelse - ogsa pa sundhedsomradet.
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Introduktion til Skeerm-Teknologierne

Mixed Reality (MR)

Real Augmented d Virtual
Environment Reality (AR) Vi V) Reality (VR)

Modified Milgram & Kushino’s ‘Reality-virtuality Continuum’ (1994)



VIRTUAL AUGMENTED MIXED

REALITY (VR) REALITY (AR) REALITY (MR)
Fully artificial environment Virtual objects overlaid Virtual environment combined
on real-world environment with real world
N=—|
Full immersion in virtual The real world enhanced Interact with both the real world
environment with digital objects and the virtual environment
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Youtube-eksempler: XR - The Future of VR, AR & MR in One Extended Reality
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e Gennem de seneste isaer 5 ar er der kommet flere og
flere eksempler pa, at AR/VR bliver anvendt i bl.a.
anatomi- og simulationsundervisning, Kirurgisk treening

og behandling.

Transforming Medical Education with Microsoft HoloLens




Baggrund for Emne og Forskningsfund
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Forskningsfund - Skeermteknologiernes Bidrag

e Spatiel Forstaelse (f.eks. fra 2D-snit til 3D-modeller) (Anatomi/Universelt)

e Kinaestetisk-neuromuskuleer Koordinationstreening  (Proceduretraening/Simulation)

e Elevfokuseret Motivation & Laeringsretention (Universelt)

e Undervisningsfleksibilitet (Uafhaengig af Tid, Sted og Tempo) (Universelt)

e (Patient)Sikkert Treeningsmilja (Proceduretraening/Simulation)



Ulemper - Laeringsteknisk og Teknologisk

e Ergonomi og Cybersickness

e Finkoordination og Haptisk feedback (3D-bergring)

e Udstyrstyngde og Facilitering

e Modulerbarhed og Laeringsramme



26 Peer-reviewed Applikationer fra 2013-2018

e MagicBook x 2 (for mobile devices recognizing markers in printed book)
e Magic Mirror & mARDble x 4 (for computer and camera recognizing sensors onto user’s body)

e EyeSI BIO simulator x 2 (for computer and HMD recognizing a model lens and a head phantom)

e Perk Tutor x 2 (for computer, ultrasound machine, and sensor recognizing a virtual model
registered to physical phantom)




Table 4. Distribution of Studies across Medical Specialty or Health Science, Number of Studies
and Participants Enrolled according to No. Studies.

Medical Specialty or | Subjects of HE No. Studies No. Participants
Health Science (according to
No. Studies)
Anatomy Foot Muscles 1 171
(6 studies) Lower Limb 1 211
Skull 1 59
Human Gross Anatomy 2 880+72
Neuroanatomical Pathways 1 70
Anesthesia Central Vein Catheterization (CVC) 4 32+20+65+40
(7 studies) Lumbar Puncture 1 24
Spinal Needle Insertion 1 10
Ultrasound Examination for Trauma (Telemedicine) 1 24
Cardiology Electrocardiogram Recording 1 20
Dermatology Skin Diseases 1 44
Family Medicine Continuing Professional Development* 1 15
Forensic Medicine Gunshot Wounds 1 10
Gastroenterology Nasogastric Tube Insertion (Nursing) 1 69
Neurology Shelf Exam Preparation 1 24
Ophthalmology Binocular Indirect Ophtalmoscopy 2 37+31
(2 studies)
Orthopedics Facet Joint Injections 1 26
Pediatrics Cardiopulmonary Resuscitation 1 20
Radiology Resection Planning (Neurosurgery) 1 21
(3 studies) Needle Insertion (MRI) 1 8
Needle Insertion (CT) 1 Not specified

* A theoretical application was devised from an anatomy application (42).




Table 3. Study Characteristics including Quality Scores

Study of a Study aim Design Outcome measures | Summary of results Application/ Display MERSQI Overall
quantitative | (Subjects of (Participants) Technologies system score rating
method healthcare (Training time) (18) (7)
education)
Abhari etal. | Evaluation of an Single-group Test: AR/MR significantly Self-developed AR/MR 115 4
(2015) HMD-based posttest 1) Difference in improved non- (HMD: Vuzik
guidance system (Study 1 and 2) points of entry clinicians’ 920AR) of both
compared with (10 novices/non- 2) Deviation performance (p<.01) | AR and MR with
three planning clinicians) between angles of compared to an optical tracker
environments surgical path conventional planning | recognizing either
Two-group non- 3) Accuracy environments physical
(Resection planning | randomized 4) Response time (Study 1 and 2) analogues or
of brain tumour comparison 5) Index of AR/MR guidance virtual
from images and (Study 3) performance significantly reduced | representations
head phantom) (7 clinicians and the time of the task of a head
14 novices/non- performed by phantom.
clinicians) clinicians (p<.05) Connected with a
(Study 3) foot pedal to
interact with the
system and to
toggle between
the two display
modes
(Not reported)
Aebersold et | Preliminary Mixed methods Test: Statistically significant | Company- AR 155 5
al. (2018) evaluation of a study: Randomized 1) Self-developed correct placement of | developed 10S
procedure training controlled trial (RCT) | checklist for NGT through all application for
application and survey performance checklist items in the | mobile devices

Questionnaire:

AR group vs. control
(p<.011).

(20-25 minutes)




Signifikante Resultater

e Anatomisk Viden

4/6 studier med signifikant bedre resultater blandt studerende i AR-gruppen
(sammenlignet med dem, der modtog traditionel undervisning (laerebog/forelaeser)

e Kanylering-Procedurehandtering (Ngjagtighed/Praecision, Anlaeggelsestid)

6/11 studier med signifikant bedre resultater i AR-gruppen (4/6 for klinikere)

3/9 studier med siqgnifikant bedre resultater (3/3 for klinikere)




Signifikante Resultater - Fortsat

e Laeringsoplevelse (Teknologibegejstring)

4/19 studier med signifikant bedre oplevelse blandt studerende i AR-gruppen

e Stigning i antallet af etablerede/ allerede undersggte’ applikationer*

10/26 studier involverede 6/23 etablerede AR/MR-applikationer

*Dette sammenlignet med Zhu et al. (2014)’s fund af udelukkende AR-prototyper



Signifikante Resultater - Fortsat

e Ingen Forskel i Leering

7 studier uden signifikant forskel pa leeringsudbyttet mim AR- og kontrolgruppe

e Negativt Leeringsudbytte

1 studie fandt forlaenget UL-undersagelsestid i AR-gruppen



Begraensninger - Studiekvalitet og Applikationsdesign

Heterogenitet og Evidensstyrke

Integration af Laeringsteori og Strategi

Mediekomparative Forsgg

Overfgrbarhed til Virkeligheden

Validering af Studie og Applikation

(Langsigtede RK-Studier, Patientrettet)

(Kontekst, Brugerforstaelse, Uddannelsesmal)

(Sammenligningsgrundlaget)

(Fra Simulation/Undervisning til Klinik)

(Evalueringsveerktgj/Kvalitetsvurderingsmodeller)



Gallagher et al.’s 5 Valideringspunkter

_ Stages of Validity

Definition

Demonstration Criteria

1) Face Validity

2) Content Validity

3) Construct Validity

4)  Concurrent Validity

5)  Predictive Validity

The degree to which the simulation resembles the actual
construct (procedure) that it seeks to replicate

The degree to which the simulation’s contents are
relevant to the subject matter of the construct it seeks to
replicate

The degree to which the simulation can evaluate the
quality or ability it was designed to measure

The degree to which the simulation scores correlate with
the scores on an alternate “gold standard” tool or
training method

The degree to which the simulation scores correlate with
actual performance in the construct it seeks to replicate

Positive feedback on the realism of the ARA
by both experts and learners

Positive feedback on the simulation’s setting
and scoring system by medical experts

Simulation outcomes are positively and
significantly correlated with the user’s skill
level

Simulation outcomes are related to/like the
scores on a previously established training
method

Statistically significant correlation between
simulation outcomes and actual procedural
performance




Eksempler pa Implementeringen i Danmark (KHORA)

KHORA

The Challenge
Project
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Eksponeringsterapi - Smerteafledning - Simulation

e Eksponeringsterapi (Under Validering)
o  Hallucinationer hos skizofrene -> Samveaer med stemmehgring
o  Socialfobi og flyskraek -> Evne til indkeb og flyrejse

e Smerteafledning hos Bgrn under Blodprgvetagning
o  Blodprgvetagning hos barn pa RegH’s hospitaler -> Lindring og forebyggelse af naleskraek)
o  Paindistraction - VR spil til bgrn, der er bange for nale

e Simulation (Under Validering)
o Uddannelse pa SOSU-uddannelsen i RegH og Nyk.F. -> Sartilsyn og personlig hygiejne
o  VR360 grader-videoer i akut medicinsk undervisning pa CAMES RH -> Handtering i akutte scenarier



Thomas Saaby Noer - Head of Healthcare (KHORA)

Citat: “Det er langsomt pa vej (ind i Sundhedsvaesenet). Vi star for det, vi kan finde
ud af, som er AR og VR-Igsninger, mens vores samarbejdspartnere afpraver og
forsker i kvaliteten af det produkt, vi har udviklet sammen.

Ellers bliver det projekter, som enkelte ildsjeele synes er en god u 1 : ]
idé, men det bliver ikke spredt ud til andre afdelinger, medmindre 7
vi kan komme med noget faktuelt; Det gor dét og dét.

Heldigvis er det danske sundhedsvaesen

utroligt samarbejdsparat.”



Teknologiernes Potentiale for IPLS,

Uddannelse og Fremtidens Sundhedsvaesen

e Augmenteret/Udvidet Muligheder (Digital Feedback - Eye Tracking - Debriefing)

o  CAE VimedixAR with Microsoft HoloLens Augmented Reality
o  Mannikin-Fantom (Laerdal) Simulation (bl.a. pa CAMES Herlev)
o  Fokus pa ikke-tekniske feerdigheder (situationsfornemmelse, kommunikation, stresshandtering)

e Supplement til Konventionel-Traditionel Leering (‘How and When’)

e Sensorama 2.0 (Multimodal Teknologi) for 60-aret i 2022 for M.Heilig’s Maskine  * -

b :0 P
Vol .
- AR og VR-initiativer/lasninger pa sundhedsomradet i Danmark Tt ¥



Konklusion

e \oksende marked for AR/VR/MR/XR-Teknologi (Prototyper og Etablerede Apps)
til brug i bred medicinsk uddannelse og ultimativt behandling - ikke kun i kirurgi!

o  ARnatomi-undervisning, AR-vejledte procedurer og meget ARndet godt

e Overgang fra Teknologibegejstring (User Acceptance) til Validering

e Lasningen - Professionsudvidet IPLS-Engagement-Understattende Strukturer

o  Behov for udveksling mim undervisere, teknikere og klinikere i forsgget pa at genteenke tilegnelse
af kognitiv viden samt tekniske og ikke-tekniske faerdigheder
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