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1. Introduccion

Para facilitar el recorrido educativo y las experiencias practicas de los estudiantes, estos tendrdn acceso a dos
herramientas digitales desarrolladas por el equipo de investigacién: un chatbot de pacientes virtuales y una
clinica virtual.

1.1 ¢Un chatbot para pacientes virtuales?

Para mejorar la formacién practica en Educacidn Dietética y promover un enfoque de aprendizaje
comunitario/servicio relacionado con la nutricion, se ha creado un entorno digital para realizar entrevistas
virtuales a pacientes.

El software educativo digital se basa en la presentacién e interaccidn con pacientes virtuales y tiene como
objetivo ayudar a los estudiantes de nutricidon/dietética y dietistas de educacion superior a mejorar sus
habilidades sin supervision directa. La herramienta digital presenta diferentes escenarios (casos reales de
pacientes) con el fin de generar una experiencia de aprendizaje experiencial. Estos escenarios se centran en
temas como la obesidad, |la diabetes o la nefropatia, y se pueden desarrollar diferentes escenarios e incluirlos
en el software.

En el Software Educativo Digital, el alumno podra interactuar con pacientes virtuales. Los estudiantes y los
dietistas conversan con los pacientes para mejorar sus habilidades de anamnesis enfocadas en el Proceso de
Atencidn Dietética (PAD — ver Figura 1).

Cifral:Proceso de Atencién Dietética (DCP)
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Las conversaciones se han virtualizado en una IA conversacional y han sido pilotadas internamente por
dietistas y nutricionistas expertos, corrigiendo errores y mejorando su respuesta.

El proceso se organiza en tres pasos principales (como se muestra en la Figura 2):
1) Entrevista con paciente virtual (anamnesis del paciente);
2) Autoevaluacion mediante laTerminologia de diagndstico nutricional;
3) Resultados de salida.
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Figura 2: Proceso utilizado para el software educativo digital

2.¢{Como utilizar el Software Digital Educativo?

Se ha creado una plataforma para permitir la interaccién con los pacientes virtuales. Esta disponible
en:https://virtual-patient.edietinglab.eu/

La mayoria de las instituciones asociadas al proyecto (Universidad de St. Pélten, Universidad Jan Kochanowski
de Kielce, Facultad de Nutricidn y Ciencias de la Alimentacién, Universidad de Oporto, Universidad Europea
del Atlantico y AP Hogeschool Antwerpen) desarrollaron pacientes virtuales en diferentes condiciones
clinicas. Cada uno de los pacientes virtuales tiene un diagndstico distinto y necesitara una intervencién
nutricional distinta.

El objetivo de esta plataforma es facilitar la formacién en anamnesis y, posteriormente, la identificacion de
las necesidades nutricionales de los pacientes y su asesoramiento (mds detalles a continuacién).

2.1 Registroy primeros pasos

Para interactuar con los pacientes virtuales, los estudiantes deben registrarse en esta plataforma,
proporcionando los datos requeridos en el formulario de registro (como se ilustra en la Figura 3).
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Figura 3: Formulario de registro
Después de registrarse, los alumnos podrdn elegir entre cinco pacientes virtuales diferentes para iniciar una

entrevista: Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins y Maria Nowak (Figura 4). El nUmero
de pacientes virtuales y casos clinicos se puede aumentar o modificar segun las necesidades identificadas.

PATIENTS

Maren Yeras M s Mo an

Lare Servwarts
Figura 4: Pacientes virtuales

La entrevista se puede realizar en diferentes idiomas: inglés, aleman, espafiol, holandés, polaco y portugués
(Figura 5).

AP LY e JC | Do,

AP UNIVERSITY OF del A‘tléntico NUTRICAQ E ALIMENTACAO

APPLIED SCIENCES ' UNIVERSIDADE DO PORTO
AND ARTS ANTWERP



Co-funded by the
Erasmus+ Programme
of the European Union

E+ DIETing_LAB

—

?
s

-

Choose a language

[
Nederlands Portugués

When changing a language your progress will restar
Figura 5: Seleccidn de idioma

Tras la seleccién del paciente virtual y el idioma deseado para la entrevista, se presentan a los alumnos las
instrucciones para interactuar con el chatbot (Figura 6). Estas instrucciones también se pueden consultar en
cualquier momento durante la entrevista (botdn “Instrucciones” debajo de la ventana del chatbot).
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Figura 6: Instrucciones del chatbot
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2.2 Encuesta inicial

Tras seleccionar la opcidn “Iniciar entrevista”, se muestra una encuesta que se debe completar antes de
continuar. En esta encuesta se pregunta al participante sobre el uso previo de un chatbot, sus percepciones y
expectativas sobre su efectividad (Figura 7).

Anonymous survey

1. Have you ever used a chathot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

Lo
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

b
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

b

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figura 7: Encuesta inicial
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2.3. Interaccion con chatbot

A continuacioén, se mostrara un chatbot que permitira la interaccién (Figura 8). Los alumnos podran plantear
un numero ilimitado de preguntas para reunir toda la informacién necesaria. Las preguntas pueden ser
escritas o habladas (utilizando el simbolo del micréfono, Figura 9).

1. INTERVIEW

0

Jodo Almeida

ITRMEO WILO M

Erd i WS
Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figuras 8 y 9: Chatbot
El paciente virtual respondera las preguntas planteadas (Figura 10). Si no hay informacién disponible para

una pregunta especifica, el paciente virtual proporcionara esa informacién, de modo que la pregunta pueda
ser reemplazada o reformulada (Figura 11).
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Figuras 10 y 11: Ejemplos de interaccion

2.4. Autoevaluacion

Al finalizar la entrevista (botdn amarillo debajo del chatbot), el usuario es dirigido a un cuestionario de
autoevaluacion. El cuestionario es especifico para el paciente virtual seleccionado y plantea preguntas de
opcién multiple basadas en la Terminologia de Diagnéstico de Nutricién (Figura 12).
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Figura 12: Terminologia de diagndstico nutricional
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Las preguntas se dividen en cuatro bloques, que representan las cuatro divisiones principales de la
Terminologia Diagndstica de Nutricion: ingesta, clinica, conductual y ambiental, y tratamientos dietéticos.
Segun el uso especifico del chatbot, se pueden agregar preguntas adicionales y mas especificas para evaluar
la recopilaciéon de informacion especifica y las opciones de intervencion. La Figura 13 presenta un ejemplo de
preguntas utilizadas en esta evaluacion.
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Figura 13: Preguntas de autoevaluacién

Luego de terminar de responder las preguntas, el participante selecciona el botén “Obtener los resultados” y
se le solicita que responda una segunda encuesta que aborda el uso y la efectividad del chatbot (Figura 14),

antes de pasar a los resultados.
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Figura 14: Encuesta final
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2.6. Resultados de la entrevista y la autoevaluacion

Finalmente, se entregan al participante los resultados de la entrevista y del cuestionario de autoevaluacién
(Figura 15).

Figura 15: Resultados de la entrevista y autoevaluacion

Los resultados de la entrevista se dividen en las principales categorias de informacion incluidas para cada
caso:

- Introductorio;

- Historial médico;

- Medidas antropométricas;

- Evaluacién nutricional;

- Frecuencia de alimentacion;

- Despedida.
Al consultar el porcentaje de preguntas realizadas en cada categoria, el participante puede saber qué temas
mejorar. También es posible consultar el registro de la entrevista para revisar las interacciones y decidir qué
preguntas adicionales se podrian realizar en un nuevo intento (botdn “Reiniciar intento”).
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Los resultados del cuestionario de autoevaluacién incluyen la proporcién total de respuestas correctas, asi
como la identificacién de los temas especificos en los que se respondid correctamente o incorrectamente a

las preguntas. Estos dos grupos de resultados también se pueden descargar en un archivo PDF.
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1. Inleiding

Om de leerreis en praktische ervaringen van de cursisten te vergemakkelijken, krijgen ze toegang tot twee
digitale tools die door het onderzoeksteam zijn ontwikkeld: een virtuele patiéntenchatbot en een virtuele
kliniek.

1.1 Een virtuele patiéntenchatbot?

Om de praktische training in diétetiekonderwijs te verbeteren en een community-/service-
learningbenadering met betrekking tot voeding te bevorderen, is er een digitale omgeving gecreéerd voor
het uitvoeren van virtuele patiéntinterviews.

De educatieve digitale software is gebaseerd op de presentatie en interactie met virtuele patiénten en is
bedoeld om studenten voeding/diétetiek en diétisten in het hoger onderwijs te helpen hun vaardigheden te
verbeteren zonder direct toezicht. De digitale tool presenteert verschillende scenario's (echte gevallen van
patiénten) om een ervaringsgerichte leerervaring te genereren. Deze scenario's richten zich op thema's zoals
obesitas, diabetes of nefropathie, en verschillende scenario's kunnen worden ontwikkeld en opgenomen in
de software.

In de Educational Digital Software kan de leerling communiceren met virtuele patiénten. Studenten en
diétisten chatten met de patiénten om hun anamnesevaardigheden te verbeteren, gericht op het Dietetic
Care Process (DCP — zie afbeelding 1).

Figuurl: Dieetzorgproces (DCP)
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Gesprekken zijn gevirtualiseerd in een conversationele Al en intern aangestuurd door deskundige
diétisten/voedingsdeskundigen, waarbij fouten werden gecorrigeerd en hun reacties werden verbeterd.

Het proces bestaat uit drie hoofdstappen (zoals weergegeven in Figuur 2):
1) Interview met een virtuele patiént (patiéntanamnese);
2) Zelfevaluatie met behulp van deVoedingsdiagnostische terminologie;
3) Resultaten weergeven.

Process

It this virtual simualator you will go through different stages

o 2] 0o

L INTERVIEW 2. SELF-ASSESSMENT 1. RESULTS
Consult a virtual patient Answer palient related Get the results and downloac

JLiE clinns FhEm

Figuur 2: Proces gebruikt voor educatieve digitale software

2. Hoe gebruik ik de educatieve digitale software?

Er is een platform gecreéerd om de interactie met de virtuele patiénten mogelijk te maken. Het is
beschikbaar op:https://virtual-patient.edietinglab.eu/

De meeste partnerinstellingen van het project (St. Pélten University, Jan Kochanowski University of Kielce,
Faculty of Nutrition and Food Sciences, University of Porto, Universidad Europea del Atlantico en AP
Hogeschool Antwerpen) ontwikkelden virtuele patiénten onder verschillende klinische omstandigheden. Elk
van de virtuele patiénten heeft een aparte diagnose en heeft een aparte nutritionele interventie nodig.

Het doel van dit platform is om de anamnesetraining en vervolgens de identificatie van de
voedingsbehoeften van de patiénten en de begeleiding daarvan te vergemakkelijken (meer details
hieronder).

2.1 Registratie en eerste stappen

Om met de virtuele patiénten te kunnen communiceren, moeten cursisten zich registreren op dit platform en
de vereiste gegevens verstrekken in het registratieformulier (zoals geillustreerd in Afbeelding 3).
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Register

G
Emasl

Padawart

R i

Daked YRl pex

Please chiooses nn opieon

Hamar il yo Erdmy oS

Please chooss an optson

WOl oS ..

Phé it clusoss an splson

Dish &l Eirh

dol’ M aaan

I upsderseand and scoeps the [=1m

Figuur 3: Registratieformulier

Na het inloggen kunnen leerlingen kiezen uit vijf verschillende virtuele patiénten om een interview te starten:
Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins en Maria Nowak (Figuur 4). Het aantal virtuele
patiénten en klinische gevallen kan worden verhoogd of gewijzigd op basis van de geidentificeerde
behoeften.

PATIENTS

Maren veras Made Mot

Lare Servwnarts
Figuur 4: Virtuele patiénten

Het interview kan in verschillende talen worden afgenomen: Engels, Duits, Spaans, Nederlands, Pools en
Portugees (Figuur 5).
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Choose a language

When changirg a languange your progress will restar

Figuur 5: Taalselectie

Na selectie van de virtuele patiént en de gewenste taal voor het interview, krijgen de leerlingen de instructies
om te communiceren met de chatbot (Figuur 6). Deze instructies kunnen ook op elk moment tijdens het

interview worden geraadpleegd (knop "Instructies" onder het chatbotvenster).

Instructions:
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historyyecall. sonsumpton pacierns of common food greups (food freguency) and Sarewell
Jiestions

Tipe
o Dutoriest st the patived islnng e Keyboand (rac s sl i sicmphuts
o ASk S0rt conorse (uestioms Do ook use & Wt of ljertaves
o WA Fou 90 i answer ol £om Atk fallow ap giestiona (f eleve
¢ I you do nrt getan anower. try rephrameg the question

Jolio Almolda © Unanywwred questions may e cmesed by
> ye o Misapetlings
Virtwa! Bateut
o Quastians uneekyiad B the patient

+ Questyans thae nre coly mgeered when othern hove been noked beforo
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Figuur 6: Chatbot-instructies
2.2 Eerste onderzoek

Na het selecteren van de optie "Start interview" wordt een enquéte weergegeven die moet worden ingevuld
voordat u verder kunt gaan. Deze enquéte vraagt de deelnemer naar eerder gebruik van een chatbot,
percepties en verwachtingen over de effectiviteit ervan (Figuur 7).

Anonymous survey

1. Have you ever used a chatbhot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

b
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

L
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

Lo

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figuur 7: Eerste onderzoek
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2.3. Chatbot-interactie

Vervolgens wordt een chatbot weergegeven, die de interacties mogelijk maakt (Figuur 8). Leaners kunnen
een onbeperkt aantal vragen stellen om alle benodigde informatie te verzamelen. De vragen kunnen
schriftelijk of gesproken worden (met behulp van het microfoonteken, Figuur 9).

1. INTERVIEW

Comanlt a warial patssns

i

Jodo Almeida

ITRMEO WILO M

Erd i WS
Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figuur 8 en 9: Chatbot
De virtuele patiént geeft antwoord op de gestelde vragen (Figuur 10). Als er geen informatie beschikbaar is

voor een specifieke vraag, geeft de virtuele patiént die informatie, zodat de vraag vervangen of
geherformuleerd kan worden (Figuur 11).
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1. INTERVIEW

e
":‘!‘ 1'#=#4 A e eroeous Jo0m this coreularnn
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Ty
ERll 5 i respaics L]
Whats your favonrie oelmpr®
pe | don'l havwe 2 answer b weur msshon. oy
Eriad vkl fesponss -!

Figuur 10 en 11: Interactievoorbeelden

2.4. Zelfevaluatie

Na het afronden van het interview (gele knop onder de chatbot) wordt de gebruiker doorgestuurd naar een
zelfbeoordelingsvragenlijst. De vragenlijst is specifiek voor de geselecteerde virtuele patiént en stelt
meerkeuzevragen op basis van de Nutrition Diagnostic Terminology (Figuur 12).
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INTAKE Ml
Defirmed] av “metant prodlesy reduted to tarake of
energy, nntrierds, fuids, dioacitive subsnonces drou gl
aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

NI-25

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
O Excessive Gber intake NI-ZE.6
Vidnnuin (E9)
B Inndequate vimmin iniade NI.59:1

Lapecifyvh

o Al L Riboflawin (7)

D C 0 Miacin (B)

a D3 O Folate {9

d E 4} B Bé oy

a Ki5) O BI2{LEp

& Thiamin (&)

O Orther ispecifi) i
O Excessive wilanuin infake NI-39.2

L £ —

oAl O Ribeflavin (7)

acd 2 Miacin (8)

s 0 Folabe {9

d Ei4) = LN

d K5 0 BI12(kly

2 Thisenus (&)

O Oriher (specific) - 125
Mineral (5100
L Insdequate mineml intales M1-5.10.1

| specifih

o Calcmmi 1) 0 Polossiem (5]

o Chlonde () O Phosphones i &)

o Irom (3) 2 Sodim (T)

d Magpesium (4] LI Zimc {8}

a Criher (specifii 9

L Excessive mineral iminke NI.5.102
| ety
& Cabcmm(1) 3 Polassism (5]
d Chlonde (2) O Phosphones {6
d lrom (3] O Sodmm (T)
O Magnesium (4] O Zimc (8)

 Oitheer (specifi) 19
Mumbti-natrient (£.11)

& Predicted suboptimal patriens intake  NI1-3.11.1
O Prediced excessive mutrient imtake Ml-5.112
CLINICAL N

Dhefinred wy “mntritiomal fmdiego pmbdemes identi e tht
retate o medicael or piredcal comditiees”

Functional (1)

Defined s = change dn plomical ar mechanical
functioning dhat imferferes with or preveaty desired
mafritienad consogaences ”

L1 Swallowing difficulzy L |

O BitingChewing NC-12
| masticuioey ) diffiouloy

O Breastfeeding difficulty .13

E Abered Gl function NC-14

Biochenmdcal (2)
Defoned as “change ia copacity ie mefobalize muirieats
as ar revlr of medioations, surgery, or ox mdicaed by
aulreved Lufr velwey ™
& Impaired nutrient oiilizateon
& Abered nutrition-relaied
lahevrabory wabness §speeify)
& Food-medication internction NC-23
B Predicied food- medication imemction NC-14

Welght (3]
Defined as “chrowic weight or chiraged weigld sfoiu
witer compared witl el or desired hodv weigpht "

NC-21
NC-22

& Underweight WC-3.1
O Unintentional weighi loss MC-32
O Overweightiobesmy W33
& Unintentional weight gain MWC.24
BEEHAVIORAL-

ENVIRONMENTAL NB

Defined m “meritineal Enclimpoiproddems fdanifod
that relate to knowledge, attituces Bedicfy, phvsioal
exvironment, acoesy i o or food safey”

Knowledge and Beliefs (1)
Defined @ “actia! nsfedpe and beliefs as relied,
ashyerved or docesented "

 Food- and muritiee-related NB-1.1
knowledpe defica
& Harmfil beliefs/mtimdesaboan food-  NB-12

or pairition-refated topics (use with coation))

L Noa reacdy fior dievlifestyle change NB-13

& Seli-monitaring defici NE- 4

M Disordeped eating paiem MB-15

M Lemsted sdberence io nutriizon- NB-1 6
related recommendations

O Undesirable food choices NR-1.7

Physdcal Activity and Functbon (2)

Befined v “artml phvsica achivity, self-care, maf
quuriiry-of- fife proddemy ax reparied, shserved, or
chocumenied”

L1 Physical mactivity ME-2.1
& Excessive physical nctivity NB-22
& Inability or lck of desine MB-13

{0 manage self-care

& Impaired ability io NB-14
prepare foods/meaks

& Poor smtrition quality of life NB-25

& Self-feedmy difficulty NH-16

Food Safety and Access (3)
Defined @ “actia! probiems with fped safely or arcess
Ao fovnad virler, o mwiration refmied supplies”
O Iniake of unsafe focd NH-1.
& Limited nocess to food ar waler
O Lmsted aocess to muriton-relaied

supplics

Figuur 12: Terminologie voor voedingsdiagnostiek
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De vragen zijn verdeeld in vier blokken, die de vier hoofdafdelingen van de Nutrition Diagnostic Terminology
vertegenwoordigen: Inname, Klinisch, Gedrags- en omgevings- en Dieetbehandelingen. Afhankelijk van het
specifieke gebruik van de chatbot kunnen aanvullende en specifiekere vragen worden toegevoegd om de
verzameling van specifieke informatie en interventieopties te beoordelen. Afbeelding 13 presenteert een
voorbeeld van vragen die in deze beoordeling worden gebruikt.

2. SELF-ASSESSMENT

et nabeT ! relasad oursisnn

ooy the answes ibe follovwiog questions 1o stablish the disgnoss of the patient
Tiga
& B 0o s e and revses’ Ul convavsstion if oecessany

Block T: Intake

Oefmmi an “scsual problems related 1o ke of epergy, nuiriests, foids, ocive sebstances termagh oral diet or petrnbon suppot,

Calona Energy Balance Meactive Subsinnce Iniake Prateim
il ek e sl - o i o AP [ i T w a} Inedarq uata probain miak
wr L 1AL TAH DD SFORE Il b} Excessive pronsin intak=
&) Hyparmnptaolan (Incrm sl enargy : e e e e T ol Inappropriate omiake of amino soids
nimeschag
b Incras sad SNEITY eXperTiLITg
o) Hypmetabalism {DecTaacsd enaTmy
ne=da)
dl Ieadegquate apepgy miabe
=) Excensive snenpy ickake

Figuur 13: Zelfbeoordelingsvragen

i) Inadiqua s hioectve
b Excessmve hiosctive
o) Expiscive alon ol ioiaks

2.5. Eindonderzoek

Nadat de deelnemer klaar is met het beantwoorden van de vragen, selecteert hij de knop ‘Resultaten
ophalen’ en wordt hem gevraagd een tweede enquéte in te vullen over het gebruik en de effectiviteit van de
chatbot (Figuur 14), voordat hij doorgaat naar de resultaten.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?

Wied CR Troad K IDSd s TRan. ans

) b umprove sHills needed ln s practical
dieieiir CEre prodess
to be better prepaned for o futore joh aza
dislician

3 b imcesase gedf-leaming skills
o Jearn i an innowatlve Wy
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Figuur 14: Eindonderzoek
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2.6. Resultaten van het interview en de zelfevaluatie

Tot slot ontvangt de deelnemer de resultaten van het interview en van de zelfevaluatievragenlijst (Figuur 15).

3. RESULTS

Invterview results
fusbind Guestions by caligacy
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Figuur 15: Resultaten van het interview en de zelfevaluatie

De interviewresultaten zijn onderverdeeld in de belangrijkste categorieén informatie die voor elk geval zijn
opgenomen:

- Inleidend;

- Medische geschiedenis;

- Antropometrische metingen;

- Voedingsevaluatie;

- Eetfrequentie;

- Afscheid.
Door het percentage vragen in elke categorie te raadplegen, leert de deelnemer welke thema's verbeterd
moeten worden. Het is ook mogelijk om het interviewlogboek te raadplegen om de interacties te bekijken en
te beslissen welke extra vragen in een nieuwe poging gedaan kunnen worden (knop 'Herstart poging').
De resultaten met betrekking tot de zelfbeoordelingsvragenlijst omvatten het totale percentage correcte
antwoorden, evenals de identificatie van de specifieke thema's waarvoor de vragen correct of incorrect
werden beantwoord. Deze twee groepen resultaten kunnen ook worden gedownload in een pdf-bestand.
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1.Introduction

To facilitate the learner's educational journey and practical experiences, they will have access to two digital
tools developed by the research team: a virtual patient chatbot and a virtual clinic.

1.1 A virtual patients’ chatbot?

To enhance practical training in Dietetics Education and promote a community/service-learning approach
related to nutrition, a digital environment has been created for conducting virtual patients’ interviews.

The Educational Digital Software is based on the presentation and interaction with virtual patients and aims
helping higher education nutrition/dietetics students and dietitians improving their skills without direct
supervision. The digital tool presents different scenarios (real-based cases of patients) in order to generate an
experiential learning experience. These scenarios focus themes such as obesity, diabetes or nephropathy, and
different scenarios can be developed and included in the software.

In the Educational Digital Software, the learner will be able to interact with virtual patients. Students and
dietitians chat with the patients to improve their anamnesis skills focused on the Dietetic Care Process (DCP —
see Figure 1).

Figure 1: Dietetic Care Process (DCP)

Conversations have been virtualised in a conversational Al and piloted internally by expert dietitians/
nutritionists, correcting errors and improving their response.
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The process is arranged in three major steps (as shown in Figure 2):
1) Interview with a virtual patient (patient anamnesis);
2) Self-assessment using the Nutrition Diagnostic Terminology;

3) Output results.

i

L INTERWVIEW 2 SELF-ASSESSMENT 3. RESULTS
Consult a wiriial patien Answer patient related Get the results and download
questions them

Process

o this virtual simulator you will go theough different stages

Figure 2: Process used for Educational Digital Software

2.How to use the Educational Digital Software?

A platform has been created to allow the interaction with the virtual patients. It is available at:

https://virtual-patient.edietinglab.eu/

Most partner institutions of the project (St. Pélten University, Jan Kochanowski University of Kielce, Faculty of
Nutrition and Food Sciences, University of Porto, Universidad Europea del Atlantico and AP Hogeschool
Antwerpen) developed virtual patients under different clinical conditions. Each of the virtual patients has
distinct diagnosis and will need distinct nutritional intervention.

The aim of this platform is to facilitate the anamnesis training and, subsequently, the identification of the

patients’ nutritional needs and counselling (more details below).

2.1 Registration and first steps

To interact with the virtual patients, learners need to register in this platform, providing the data required in
the register form (as illustrated in Figure 3).
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Figure 3: Register form
After signing in, learners will be able to choose among five different virtual patients to start an interview:

Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins and Maria Nowak (Figure 4). The number of
virtual patients and clinical cases can be increased or changed according with the identified needs.

PATIENTS

Maren Yeras M s Mo an

Lare Servaars
Figure 4: Virtual patients

The interview can be conducted in different languages: English, Deutsch, Spanish, Dutch, Polish and
Portuguese (Figure 5).
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Choose a language

When changing a language your progress will restar
Figure 5: Language selection

After selection of the virtual patient and desired language for the interview, learners are presented the
instructions to interact with the chatbot (Figure 6). These instructions can also be consulted anytime during
the interview (button “Instructions” below the chatbot window).

Instructions:
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T
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o ASk S0rt conorse (uestioms Do oot use & Wt of ljertaves
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Figure 6: Chatbot instructions
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2.2 |Initial survey

After selecting the option “Start interview”, a survey is displayed and must be completed before proceeding.
This survey asks the participant about prior use of a chatbot, perceptions and expectations about its
effectiveness (Figure 7).

Anonymous survey

1. Have you ever used a chathot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

Lo
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

b
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

b

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figure 7: Initial survey
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2.3. Chatbot interaction

Then, a chatbot will be displayed, allowing the interactions (Figure 8). Leaners can pose an unlimited number
of questions in order to gather all the necessary information. The questions can be written or spoken (using
the microphone sign, Figure 9).

1. INTERVIEW

Comanlt a warial patssns

i

Jodo Almeida

ITRMEO WILO M

Erd i WS
Hil Hioww i jour caieg hodiy S h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figures 8 and 9: Chatbot
The virtual patient will provide answers to the questions posed (Figure 10). If no information is available for a

specific question, the virtual patient will provide that information, so that the question can be replaced or
rephrased (Figure 11).
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Figures 10 and 11: Interaction examples

2.4. Self-assessment

After finishing the interview (yellow button below the chatbot), the user is directed to a self-assessment
questionnaire. The questionnaire is specific to the virtual patient selected, and asks multiple choice questions
based on the Nutrition Diagnostic Terminology (Figure 12).
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Nutrition Diagnostic Terminolo
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Figure 12: Nutrition Diagnostic Terminology
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The questions are divided in four blocks, which represent the four main divisions of the Nutrition Diagnostic
Terminology: Intake, Clinical, Behavioral & Environmental, and Dietary treatments. According to the specific
use of the chatbot, additional and more specific questions can be added to assess the collection of specific
information and intervention options. Figure 13 presents an example of questions used in this assessment.
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Figure 13: Self-assessment questions

2.5. Final survey

After finishing answering to the questions, the participant selects the “Get the results” button and is
requested to answer a second survey addressing the chatbot use and effectiveness (Figure 14), before
proceeding to the results.
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Anonymous survey
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Figure 14: Final survey
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2.6. Interview and self-assessment results

Finally, the participant is provided the results of the interview and of the self-assessment questionnaire
(Figure 15).

3. RESULTS

Invterview results
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Figure 15: Results of the interview and self-assessment

The interview results are divided into the main categories of information included for each case:

- Introductory;

- Medical history;

- Anthropometric measurements;

- Nutritional evaluation;

- Food frequency;

- Farewell.
Consulting the percentage of questions asked in each category, the participant gets to know which themes to
improve. It is also possible to consult the interview log, in order to review the interactions and decide what
extra questions could be done in a new attempt (“Restart attempt” button).
The results concerning the self-assessment questionnaire include the overall proportion of correct answers,
as well as the identification of the specific themes for which the questions were answered correctly or
incorrectly. These two groups of results can also be downloaded in a pdf file.
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1.Einleitung

Um den Lernenden ihren Bildungsweg und ihre praktischen Erfahrungen zu erleichtern, haben sie Zugriff auf
zwei vom Forschungsteam entwickelte digitale Tools: einen virtuellen Patienten-Chatbot und eine virtuelle
Klinik.

1.1 Ein virtueller Patienten-Chatbot?

Um die praktische Ausbildung in der Erndhrungslehre zu verbessern und einen Community-/Service-Learning-
Ansatz im Zusammenhang mit Erndhrung zu férdern, wurde eine digitale Umgebung fiir die Durchfiihrung
virtueller Patientengesprache geschaffen.

Die digitale Lernsoftware basiert auf der Prasentation und Interaktion mit virtuellen Patienten und soll
Erndhrungs-/Diatetikstudenten und Didtassistenten dabei helfen, ihre Fahigkeiten ohne direkte Aufsicht zu
verbessern. Das digitale Tool prasentiert verschiedene Szenarien (reale Falle von Patienten), um eine
erfahrungsbasierte Lernerfahrung zu erzeugen. Diese Szenarien konzentrieren sich auf Themen wie
Fettleibigkeit, Diabetes oder Nephropathie, und es kénnen verschiedene Szenarien entwickelt und in die
Software integriert werden.

In der digitalen Lernsoftware kdnnen Lernende mit virtuellen Patienten interagieren. Studierende und
Erndhrungsberater chatten mit den Patienten, um ihre Anamnesefahigkeiten zu verbessern, die sich auf den
didtetischen Betreuungsprozess (DCP — siehe Abbildung 1) konzentrieren.

Figurl: Diatetischer Betreuungsprozess (DCP)
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Gesprache wurden in einer Konversations-KI virtualisiert und intern von erfahrenen
Diatassistenten/Ernahrungswissenschaftlern gesteuert, um Fehler zu korrigieren und ihre Reaktion zu
verbessern.

Der Prozess gliedert sich in drei Hauptschritte (siehe Abbildung 2):
1) Interview mit einem virtuellen Patienten (Patientenanamnese);
2) Selbsteinschatzung mit demErnahrungsdiagnostische Terminologie;
3) Ausgabeergebnisse.

Process

o this virtual simulator you will go theough different stages

D 2 o

L INTERWVIEW 2 SELF-ASSESSMENT 3. RESULTS
“onsult a viriieal patien Answer patient related Get the results and downloac
i estinns F e

Abbildung 2: Prozess fiir digitale Lernsoftware

2. Wie verwendet man die digitale Lernsoftware?

Es wurde eine Plattform geschaffen, die die Interaktion mit den virtuellen Patienten ermdglicht. Sie ist
verfugbar unter:https://virtual-patient.edietinglab.eu/

Die meisten Partnerinstitutionen des Projekts (Universitat St. Polten, Jan Kochanowski Universitat Kielce,
Fakultat fur Ernahrungs- und Lebensmittelwissenschaften, Universitdt Porto, Universidad Europea del
Atlantico und AP Hogeschool Antwerpen) entwickelten virtuelle Patienten unter unterschiedlichen klinischen

Bedingungen. Jeder der virtuellen Patienten hat eine eigene Diagnose und bendtigt eine eigene
Erndhrungsintervention.

Ziel dieser Plattform ist es, die Anamneseschulung und in weiterer Folge die Ermittlung des
Erndhrungsbedarfs der Patienten sowie deren Beratung zu erleichtern (ndhere Einzelheiten siehe unten).

2.1 Registrierung und erste Schritte

Um mit den virtuellen Patienten interagieren zu konnen, missen sich die Lernenden auf dieser Plattform
registrieren und die im Registrierungsformular erforderlichen Daten angeben (siehe Abbildung 3).
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Abbildung 3: Registrierungsformular

Nach der Anmeldung kdnnen die Lernenden zwischen fiinf verschiedenen virtuellen Patienten wahlen, um
ein Interview zu starten: Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins und Maria Nowak
(Abbildung 4). Die Anzahl der virtuellen Patienten und klinischen Falle kann je nach ermitteltem Bedarf
erhoht oder gedndert werden.

)

PATIENTS

Maren veras Made Mot

Abbildung 4: Virtuelle Patienten

Das Interview kann in verschiedenen Sprachen durchgefiihrt werden: Englisch, Deutsch, Spanisch,
Niederlandisch, Polnisch und Portugiesisch (Abbildung 5).
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Abbildung 5: Sprachauswahl

Nach Auswahl des virtuellen Patienten und der gewiinschten Sprache fiir das Interview werden den
Lernenden Anweisungen zur Interaktion mit dem Chatbot angezeigt (Abbildung 6). Diese Anweisungen
koénnen auch jederzeit wahrend des Interviews eingesehen werden (Schaltflache ,Anweisungen” unter dem

Chatbot-Fenster).
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Abbildung 6: Chatbot-Anweisungen

2.2 Erstbefragung

Nach Auswahl der Option , Interview starten” wird eine Umfrage angezeigt, die vor dem Fortfahren ausgefillt
werden muss. In dieser Umfrage wird der Teilnehmer nach der bisherigen Nutzung eines Chatbots sowie
nach Wahrnehmungen und Erwartungen hinsichtlich seiner Wirksamkeit gefragt (Abbildung 7).
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Anonymous survey

1. Have you ever used a chatbot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

b
3 My skills in using a chatbot in the learning
process as a dietetics student are at:

W
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

k4

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Abbildung 7: Ersterhebung
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2.3. Chatbot-Interaktion

AnschlieBend wird ein Chatbot angezeigt, der die Interaktion ermoglicht (Abbildung 8). Lernende kdnnen eine
unbegrenzte Anzahl von Fragen stellen, um alle erforderlichen Informationen zu erhalten. Die Fragen kénnen
schriftlich oder mindlich gestellt werden (mithilfe des Mikrofonzeichens, Abbildung 9).

1. INTERVIEW

Comanlt a warial patssns

i

Jodo Almeida
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Erd i WS
Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Abbildungen 8 und 9: Chatbot
Der virtuelle Patient gibt Antworten auf die gestellten Fragen (Abbildung 10). Wenn zu einer bestimmten

Frage keine Informationen verfligbar sind, gibt der virtuelle Patient diese Informationen an, sodass die Frage
ersetzt oder umformuliert werden kann (Abbildung 11).
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Abbildungen 10 und 11: Interaktionsbeispiele

2.4. Selbsteinschatzung

Nach Abschluss des Interviews (gelber Button unter dem Chatbot) wird der Benutzer zu einem
Selbsteinschatzungsfragebogen weitergeleitet. Der Fragebogen ist spezifisch auf den ausgewahlten virtuellen
Patienten zugeschnitten und enthalt Multiple-Choice-Fragen basierend auf der Terminologie der
Erndhrungsdiagnostik (Abbildung 12).
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INTAKE Ml
Defirmed] av “metant prodlesy reduted to tarake of
energy, nntrierds, fuids, dioacitive subsnonces drou gl
aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon NI-25
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
O Excessive Gber intake NI-ZE.6
Vidnnuin (E9)
B Inndequate vimmin iniade NI.59:1

Lapecifyvh

o Al L Riboflawin (7)

D C 0 Miacin (B)

a D3 O Folate {9

d E 4} B Bé oy

a Ki5) O BI2{LEp

& Thiamin (&)

O Orther ispecifi) i
O Excessive wilanuin infake NI-39.2

L £ —

oAl O Ribeflavin (7)

acd 2 Miacin (8)

s 0 Folabe {9

d Ei4) = LN

d K5 0 BI12(kly

2 Thisenus (&)

O Oriher (specific) - 125
Mineral (5100
L Insdequate mineml intales M1-5.10.1

| specifih

o Calcmmi 1) 0 Polossiem (5]

o Chlonde () O Phosphones i &)

o Irom (3) 2 Sodim (T)

d Magpesium (4] LI Zimc {8}

a Criher (specifii 9

L Excessive mineral iminke NI.5.102
| ety
& Cabcmm(1) 3 Polassism (5]
d Chlonde (2) O Phosphones {6
d lrom (3] O Sodmm (T)
O Magnesium (4] O Zimc (8)

 Oitheer (specifi) 19
Mumbti-natrient (£.11)

& Predicted suboptimal patriens intake  NI1-3.11.1
O Prediced excessive mutrient imtake Ml-5.112
CLINICAL N

Dhefinred wy “mntritiomal fmdiego pmbdemes identi e tht
retate o medicael or piredcal comditiees”

Functional (1)

Defined s = change dn plomical ar mechanical
functioning dhat imferferes with or preveaty desired
mafritienad consogaences ”

L1 Swallowing difficulzy L |

O BitingChewing NC-12
| masticuioey ) diffiouloy

O Breastfeeding difficulty .13

E Abered Gl function NC-14

Biochenmdcal (2)
Defoned as “change ia copacity ie mefobalize muirieats
as ar revlr of medioations, surgery, or ox mdicaed by
aulreved Lufr velwey ™
& Impaired nutrient oiilizateon
& Abered nutrition-relaied
lahevrabory wabness §speeify)
& Food-medication internction NC-23
B Predicied food- medication imemction NC-14

Welght (3]
Defined as “chrowic weight or chiraged weigld sfoiu
witer compared witl el or desired hodv weigpht "

NC-21
NC-22

& Underweight WC-3.1
O Unintentional weighi loss MC-32
O Overweightiobesmy W33
& Unintentional weight gain MWC.24
BEEHAVIORAL-

ENVIRONMENTAL NB

Defined m “meritineal Enclimpoiproddems fdanifod
that relate to knowledge, attituces Bedicfy, phvsioal
exvironment, acoesy i o or food safey”

Knowledge and Beliefs (1)
Defined @ “actia! nsfedpe and beliefs as relied,
ashyerved or docesented "

 Food- and muritiee-related NB-1.1
knowledpe defica
& Harmfil beliefs/mtimdesaboan food-  NB-12

or pairition-refated topics (use with coation))

L Noa reacdy fior dievlifestyle change NB-13

& Seli-monitaring defici NE- 4

M Disordeped eating paiem MB-15

M Lemsted sdberence io nutriizon- NB-1 6
related recommendations

O Undesirable food choices NR-1.7

Physdcal Activity and Functbon (2)

Befined v “artml phvsica achivity, self-care, maf
quuriiry-of- fife proddemy ax reparied, shserved, or
chocumenied”

L1 Physical mactivity ME-2.1
& Excessive physical nctivity NB-22
& Inability or lck of desine MB-13

{0 manage self-care

& Impaired ability io NB-14
prepare foods/meaks

& Poor smtrition quality of life NB-25

& Self-feedmy difficulty NH-16

Food Safety and Access (3)
Defined @ “actia! probiems with fped safely or arcess
Ao fovnad virler, o mwiration refmied supplies”
O Iniake of unsafe focd NH-1.
& Limited nocess to food ar waler
O Lmsted aocess to muriton-relaied

supplics

Abbildung 12: Terminologie der Erndhrungsdiagnostik
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Die Fragen sind in vier Blocke unterteilt, die die vier Hauptbereiche der Erndhrungsdiagnostikterminologie
darstellen: Aufnahme, klinische, verhaltensbezogene und umweltbezogene sowie didtetische Behandlungen.
Je nach spezifischem Einsatz des Chatbots kdnnen zusatzliche und spezifischere Fragen hinzugefiigt werden,
um die Erfassung spezifischer Informationen und Interventionsmoglichkeiten zu bewerten. Abbildung 13 zeigt
ein Beispiel fir Fragen, die bei dieser Bewertung verwendet werden.

2. SELF-ASSESSMENT
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Abbildung 13: Fragen zur Selbsteinschatzung

2.5. AbschlieRende Umfrage

Nachdem der Teilnehmer alle Fragen beantwortet hat, wahlt er die Schaltflache , Ergebnisse abrufen” aus
und wird gebeten, an einer zweiten Umfrage zur Nutzung und Wirksamkeit des Chatbots teilzunehmen
(Abbildung 14), bevor er mit den Ergebnissen fortfahrt.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?
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1
w

1. Practicel knowledpe associated with climical or
cammunioniion distetics is updated

0. Mew ITEIENG Tacds IBprove ciassionin pracncs
m dietetics

100, My capacity related to interpersonai skills are
micreased

1. Hos your participation increased your level of
awareness relnted e harmondanuen ol DCP iR
Europs?

12 Has your participaearn Impeayed your

imterperaomial skills or cosching capacity to benefir

yaur future work or murrent proles=sional practece?
w |

13, 1 wou weeaild like to add amy comments ar have
Ny ConeEms aboul uging a chatbng 68 3 et
lEardng ool by dietetcs gudents, please wrie
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Abbildung 14: Abschlussbefragung
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2.6. Ergebnisse des Interviews und der Selbsteinschatzung

AbschlieBend werden dem Teilnehmer die Ergebnisse des Interviews und des
Selbsteinschatzungsfragebogens mitgeteilt (Abbildung 15).

3. RESULTS

Invterview results

Lare Sl e s Eliind: 15%

ki Guestions by caligecy

o

s

Solf ascassment results
1 6 Cormect aneuers L Eaaract questions

& Bimchye Nshwisncs Inisks
b= e ] hwrar anywe e A kD e ST,
3 1kt o T E & From thie leliswing minritioen | dirtery tosimenis ctooee the beet ogrion

Falied gpoirstlon

s Caforic Eessrgy Balance
i ‘Weght

= Hmnaiedgpe and Beliefs
& Firpsion] Aomvily

* DA LA D E RESTART ATTEMFT

Abbildung 15: Ergebnisse des Interviews und der Selbsteinschatzung

Die Interviewergebnisse werden in die wichtigsten Informationskategorien jedes Falles unterteilt:

- Einleitend;

- Krankengeschichte;

- Anthropometrische Messungen;

- Erndhrungsphysiologische Bewertung;

- Haufigkeit der Nahrungsaufnahme;

- Lebewohl.
Durch die Einsicht in den Prozentsatz der in jeder Kategorie gestellten Fragen erfahrt der Teilnehmer, welche
Themen verbessert werden missen. Es ist auch moglich, das Interviewprotokoll einzusehen, um die
Interaktionen zu berpriifen und zu entscheiden, welche zusatzlichen Fragen bei einem neuen Versuch
gestellt werden kénnten (Schaltflache , Versuch neu starten®).
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Die Ergebnisse des Selbsteinschatzungsfragebogens umfassen den Gesamtanteil der richtigen Antworten
sowie die Identifizierung der spezifischen Themen, zu denen die Fragen richtig oder falsch beantwortet
wurden. Diese beiden Ergebnisgruppen kdnnen auch als PDF-Datei heruntergeladen werden.
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1.Wprowadzenie

Aby utatwi¢ uczestnikom proces edukacji i zdobywanie praktycznych doswiadczen, bedg oni mieli dostep do
dwdch narzedzi cyfrowych opracowanych przez zespét badawczy: wirtualnego czatbota dla pacjentéw i
wirtualnej kliniki.

1.1 Wirtualny chatbot dla pacjentéow?

Aby udoskonali¢ praktyczne szkolenie z zakresu dietetyki i promowac podejscie spoteczne/ustugowe w
zakresie zywienia, stworzono $rodowisko cyfrowe do przeprowadzania wirtualnych wywiaddéw z pacjentami.

Oprogramowanie edukacyjne Digital opiera sie na prezentacji i interakcji z wirtualnymi pacjentamii ma na
celu pomoc studentom zywienia/dietetyki i dietetykom w doskonaleniu umiejetnosci bez bezposredniego
nadzoru. Narzedzie cyfrowe przedstawia rézne scenariusze (przypadki pacjentéw oparte na rzeczywistych
danych), aby wygenerowa¢ doswiadczenie uczenia sie przez doswiadczenie. Scenariusze te koncentrujg sie na
takich tematach, jak otytos¢, cukrzyca lub nefropatia, a rézne scenariusze mozna opracowac i uwzgledni¢ w
oprogramowaniu.

W oprogramowaniu Educational Digital uczacy sie bedzie mdégt wchodzi¢ w interakcje z wirtualnymi
pacjentami. Studenci i dietetycy rozmawiajg z pacjentami, aby poprawié swoje umiejetnosci anamnezy,
skupiajgc sie na procesie opieki dietetycznej (DCP — patrz rysunek 1).

Postaél:Proces opieki dietetycznej (DCP)
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Rozmowy zostaty zwirtualizowane w konwersacyjnej sztucznej inteligencji i pilotowane wewnetrznie przez
ekspertéw dietetyki/specjalistéw ds. zywienia, korygujacych btedy i udoskonalajgcych swoje reakcje.

Proces ten sktada sie z trzech gtéwnych etapow (przedstawionych na rysunku 2):
1) Wywiad z pacjentem wirtualnym (wywiad lekarski);
2) Samoocena przy uzyciuTerminologia diagnostyki zywieniowej;
3) Wyniki wyjsciowe.

Process

It this virtual simualator you will go through different stages

o 2] 0o

L INTERVIEW 2. SELF-ASSESSMENT 1. RESULTS
Consult a virtual patient Answer palient related Get the results and downloac

JLiE clinns FhEm

Rysunek 2: Proces uzywany w przypadku oprogramowania edukacyjnego w wersji cyfrowej

2. Jak korzysta¢ z oprogramowania edukacyjnego w wersji
cyfrowej?

Stworzono platforme umozliwiajgcg interakcje z wirtualnymi pacjentami. Jest ona dostepna pod
adresem:https://virtual-pacjent.edietinglab.eu/

Wiekszos¢ instytucji partnerskich projektu (Uniwersytet St. Polten, Uniwersytet Jana Kochanowskiego w
Kielcach, Wydziat Zywienia i Nauk o Zywnosci, Uniwersytet w Porto, Universidad Europea del Atlantico i AP
Hogeschool Antwerpen) opracowata wirtualnych pacjentéw w réznych warunkach klinicznych. Kazdy z
wirtualnych pacjentéw ma inng diagnoze i bedzie wymagat innej interwencji zywieniowe;j.

Celem tej platformy jest utatwienie szkolenia w zakresie anamnezy, a nastepnie identyfikacji potrzeb
zywieniowych pacjentéw oraz udzielania porad (wiecej szczeg6tow ponizej).

2.1 Rejestracja i pierwsze kroki

Aby nawigzac interakcje z wirtualnymi pacjentami, uczestnicy muszg zarejestrowac sie na platformie, podajac
dane wymagane w formularzu rejestracyjnym (jak pokazano na rysunku 3).
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Rysunek 3: Formularz rejestracyjny

Po zalogowaniu sie, uczniowie bedg mogli wybrac sposréd pieciu réznych wirtualnych pacjentéw, aby
rozpocza¢ wywiad: Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins i Maria Nowak (rysunek 4).
Liczbe wirtualnych pacjentéw i przypadkdw klinicznych mozna zwiekszy¢ lub zmienié zgodnie ze
zidentyfikowanymi potrzebami.

PATIENTS

Maren veras Made Mot

Lare Servwnarts
Rysunek 4: Wirtualni pacjenci

Wywiad moze by¢ przeprowadzony w réznych jezykach: angielskim, niemieckim, hiszpanskim, holenderskim,
polskim i portugalskim (rysunek 5).
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Choose a language

When changirg a languange your progress will restar

Rysunek 5: Wybodr jezyka

Po wybraniu wirtualnego pacjenta i pozgdanego jezyka wywiadu, uczniom przedstawiane sg instrukcje
dotyczace interakcji z chatbotem (rysunek 6). Instrukcje te mozna réwniez przeglagda¢ w dowolnym
momencie podczas wywiadu (przycisk ,Instrukcje” ponizej okna chatbota).
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Rysunek 6: Instrukcje dla chatbota

2.2 Badanie wstepne

Po wybraniu opcji ,,Rozpocznij wywiad” wyswietla sie ankieta, ktérg nalezy wypetnié przed kontynuowaniem.
Ankieta ta pyta uczestnika o wczesniejsze korzystanie z chatbota, jego postrzeganie i oczekiwania dotyczace
jego skutecznosci (Rysunek 7).

Anonymous survey

1. Have you ever used a chatbhot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

b
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

L
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

Lo

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Rysunek 7: Badanie wstepne
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2.3. Interakcja z chatbotem

Nastepnie zostanie wyswietlony chatbot, umozliwiajgcy interakcje (rysunek 8). Leaners mogg zadawac
nieograniczona liczbe pytan, aby zebrac wszystkie niezbedne informacje. Pytania mogg by¢ pisane lub
mowione (uzywajac znaku mikrofonu, rysunek 9).

1. INTERVIEW

Comanlt a warial patssns

i

Jodo Almeida

ITRMEO WILO M

Erd i WS
Hil Hioww i jour caieg hodiy S h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Rysunki 8 i 9: Chatbot
Wirtualny pacjent udzieli odpowiedzi na zadane pytania (Rysunek 10). Jesli nie ma dostepnych informacji na

konkretne pytanie, wirtualny pacjent udzieli tych informacji, tak aby pytanie mozna byto zastgpié¢ lub
sformutowa¢ na nowo (Rysunek 11).
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Rysunki 10 11: Przyktady interakcji

2.4. Samoocena

Po zakonczeniu wywiadu (z6tty przycisk pod chatbotem) uzytkownik zostaje przekierowany do
kwestionariusza samooceny. Kwestionariusz jest specyficzny dla wybranego wirtualnego pacjenta i zadaje
pytania wielokrotnego wyboru oparte na terminologii diagnostyki zywieniowej (rysunek 12).
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Nutrition Diagnostic Terminolc

INTAKE Ml
Defirmed] av “metant prodlesy reduted to tarake of
energy, nntrierds, fuids, dioacitive subsnonces drou gl
aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

NI-25

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
O Excessive Gber intake NI-ZE.6
Vidnnuin (E9)
B Inndequate vimmin iniade NI.59:1

Lapecifyvh

o Al L Riboflawin (7)

D C 0 Miacin (B)

a D3 O Folate {9

d E 4} B Bé oy

a Ki5) O BI2{LEp

& Thiamin (&)

O Orther ispecifi) i
O Excessive wilanuin infake NI-39.2

L £ —

oAl O Ribeflavin (7)

acd 2 Miacin (8)

s 0 Folabe {9

d Ei4) = LN

d K5 0 BI12(kly

2 Thisenus (&)

O Oriher (specific) - 125
Mineral (5100
L Insdequate mineml intales M1-5.10.1

| specifih

o Calcmmi 1) 0 Polossiem (5]

o Chlonde () O Phosphones i &)

o Irom (3) 2 Sodim (T)

d Magpesium (4] LI Zimc {8}

a Criher (specifii 9

L Excessive mineral iminke NI.5.102
| ety
& Cabcmm(1) 3 Polassism (5]
d Chlonde (2) O Phosphones {6
d lrom (3] O Sodmm (T)
O Magnesium (4] O Zimc (8)

 Oitheer (specifi) 19
Mumbti-natrient (£.11)

& Predicted suboptimal patriens intake  NI1-3.11.1
O Prediced excessive mutrient imtake Ml-5.112
CLINICAL N

Dhefinred wy “mntritiomal fmdiego pmbdemes identi e tht
retate o medicael or piredcal comditiees”

Functional (1)

Defined s = change dn plomical ar mechanical
functioning dhat imferferes with or preveaty desired
mafritienad consogaences ”

L1 Swallowing difficulzy L |

O BitingChewing NC-12
| masticuioey ) diffiouloy

O Breastfeeding difficulty .13

E Abered Gl function NC-14

Biochenmdcal (2)
Defoned as “change ia copacity ie mefobalize muirieats
as ar revlr of medioations, surgery, or ox mdicaed by
aulreved Lufr velwey ™
& Impaired nutrient oiilizateon
& Abered nutrition-relaied
lahevrabory wabness §speeify)
& Food-medication internction NC-23
B Predicied food- medication imemction NC-14

Welght (3]
Defined as “chrowic weight or chiraged weigld sfoiu
witer compared witl el or desired hodv weigpht "

NC-21
NC-22

& Underweight WC-3.1
O Unintentional weighi loss MC-32
O Overweightiobesmy W33
& Unintentional weight gain MWC.24
BEEHAVIORAL-

ENVIRONMENTAL NB

Defined m “meritineal Enclimpoiproddems fdanifod
that relate to knowledge, attituces Bedicfy, phvsioal
exvironment, acoesy i o or food safey”

Knowledge and Beliefs (1)
Defined @ “actia! nsfedpe and beliefs as relied,
ashyerved or docesented "

 Food- and muritiee-related NB-1.1
knowledpe defica
& Harmfil beliefs/mtimdesaboan food-  NB-12

or pairition-refated topics (use with coation))

L Noa reacdy fior dievlifestyle change NB-13

& Seli-monitaring defici NE- 4

M Disordeped eating paiem MB-15

M Lemsted sdberence io nutriizon- NB-1 6
related recommendations

O Undesirable food choices NR-1.7

Physdcal Activity and Functbon (2)

Befined v “artml phvsica achivity, self-care, maf
quuriiry-of- fife proddemy ax reparied, shserved, or
chocumenied”

L1 Physical mactivity ME-2.1
& Excessive physical nctivity NB-22
& Inability or lck of desine MB-13

{0 manage self-care

& Impaired ability io NB-14
prepare foods/meaks

& Poor smtrition quality of life NB-25

& Self-feedmy difficulty NH-16

Food Safety and Access (3)
Defined @ “actia! probiems with fped safely or arcess
Ao fovnad virler, o mwiration refmied supplies”
O Iniake of unsafe focd NH-1.
& Limited nocess to food ar waler
O Lmsted aocess to muriton-relaied

supplics

Rycina 12: Terminologia diagnostyki zywieniowej
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Pytania sg podzielone na cztery bloki, ktore reprezentuja cztery gtéwne dziaty terminologii diagnostyki
zywieniowej: Przyjmowanie, Kliniczne, Behawioralne i sSrodowiskowe oraz Leczenie dietetyczne. Zgodnie ze
szczegblnym zastosowaniem chatbota, mozna doda¢ dodatkowe i bardziej szczegdtowe pytania, aby ocenic
zbieranie konkretnych informacji i opcji interwencji. Rysunek 13 przedstawia przyktad pytan uzytych w tej
ocenie.

2. SELF-ASSESSMENT

woreer patien! relased guestinn

ooy the answes ibe follovwiog questions o stablish the disgnues of the patient

Tiga

6 TN G0 T e anid mevers U canverssLion if rdoessang

Block T: Intake

Oefmmi an “scsual problems related 1o ke of epergy, nuiriests, foids, ocive sebstances termagh oral diet or petrnbon suppot,

Calona Energy Balance Meactive Subsinnce Iniake Prateim
il o bl : el i b bl Bilibral hlbari a) Inadaen uata gotaln iniaka
i sisstanees. ity s o bj Excessive procein intake
2) Hyparmnetaboiianm (I sed cnangy LT, | COTINNRCTLE N ¥ ¢ inappropriate emiske of amvino scids
sy
b Incraasad eneqy pApendTiLTa

o Hypoonaabalism {Decneased ensrgy
ne=ds} £ Exvis blwe aden el doinake

e e n mlpebe

i) Inecligua e iowctive
b Excersmve st

dl Ieadegquate apepgy miabe
=) Excensive snenpy ickake

Rysunek 13: Pytania do samooceny

2.5. Badanie koncowe

Po udzieleniu odpowiedzi na pytania uczestnik wybiera przycisk ,,Pobierz wyniki” i zostaje poproszony o
wypetnienie drugiej ankiety dotyczacej korzystania z chatbota i jego skutecznosci (rysunek 14), zanim
przejdzie do wynikéw.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?

Wied CR Troad K IDSd s TRan. ans

) b umprove sHills needed ln s practical
dieieiir CEre prodess
to be better prepaned for o futore joh aza
dislician

3 b imcesase gedf-leaming skills
o Jearn i an innowatlve Wy

B Ceher, please specify

& What =5 vour opimion aboat the effectrsenens of
using & chatbot as & self-learning tool far distetics
stlenis?
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7. Evaliare the uselulness of sl 2 chalbol &€ 4
seff-learming tool by distetics students to incresse
campetenos in disgnosis amed work with a pateot

1
w

1. Practicel knowledpe associated with climical or
cammunioniion distetics is updated

0. Mew ITEIENG Tacds IBprove ciassionin pracncs
m dietetics

100, My capacity related to interpersonai skills are
micreased

1. Hos your participation increased your level of
awareness relnted e harmondanuen ol DCP iR
Europs?

12 Has your participaearn Impeayed your

imterperaomial skills or cosching capacity to benefir

yaur future work or murrent proles=sional practece?
w |

13, 1 wou weeaild like to add amy comments ar have
Ny ConeEms aboul uging a chatbng 68 3 et
lEardng ool by dietetcs gudents, please wrie
them bere

Rysunek 14: Badanie koricowe
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2.6. Wyniki wywiadu i samooceny

Na koniec uczestnikowi przedstawiane sg wyniki wywiadu i kwestionariusza samooceny (rysunek 15).

3. RESULTS

Intervies results
fusbind Guestions by caligacy
Cane Surilng i 15%

e

o

L

Solf ascassmant results

Corsect anewers L% - Costact auestions

& Bimchye Nshwisncs Inisks
b= e ] hwrar anywe e A kD e ST,

& From thie leliswing minritioen | dirtery tosimenis ctooee the beet ogrion

Falied gpoirstlon

» Caforic Exergy Balance
i ‘Weght

» Hpanaiedgpe and Bellefy
& -Firpsiom] Aommilly

* DT LA D E RESTART ATTEMFT

Rysunek 15: Wyniki wywiadu i samooceny

Wyniki wywiadu podzielono na gtéwne kategorie informacji uwzglednionych w kazdym przypadku:

- Wprowadzajacy;

- Historia medyczna;

- Pomiary antropometryczne;

- Ocena wartosci odzywczej;

- Czestotliwos¢ spozywania positkow;

- Pozegnanie.
Konsultujac procent pytan zadawanych w kazdej kategorii, uczestnik dowiaduje sie, ktére tematy nalezy
poprawié. Mozliwe jest rdwniez zapoznanie sie z dziennikiem wywiadu, aby przejrze¢ interakcje i
zdecydowad, jakie dodatkowe pytania mozna zada¢ w nowej probie (przycisk ,Ponownie sprobuj”).
Wyniki dotyczace kwestionariusza samooceny obejmujg ogdlny udziat poprawnych odpowiedzi, a takze
identyfikacje konkretnych tematéw, na ktére pytania udzielono prawidtowych lub nieprawidtowych
odpowiedzi. Te dwie grupy wynikdw mozna réwniez pobraé w pliku pdf.
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1.Introdugao

Para facilitar o percurso educativo e as experiéncias praticas dos alunos, estes terdo acesso a duas
ferramentas digitais desenvolvidas pela equipa de investigacdo: um chatbot de paciente virtual e uma clinica
virtual.

1.1 Um chatbot para pacientes virtuais?

Para melhorar a formacgdo pratica em Educacdo Dietética e promover uma abordagem de aprendizagem
comunitaria/servico relacionada com a nutri¢3o, foi criado um ambiente digital para realizar entrevistas
virtuais com os pacientes.

O Software Digital Educativo baseia-se na apresentacdo e interacdo com pacientes virtuais e tem como
objetivo ajudar os estudantes do ensino superior em nutricdo/dieta e os nutricionistas a melhorar as suas
competéncias sem supervisdo direta. A ferramenta digital apresenta diferentes cendrios (casos reais de
doentes) para gerar uma experiéncia de aprendizagem vivencial. Estes cendarios focam temas como a
obesidade, a diabetes ou a nefropatia, sendo que diferentes cendrios podem ser desenvolvidos e incluidos no
software.

No Software Digital Educativo, o aluno poderad interagir com pacientes virtuais. Os estudantes e os
nutricionistas conversam com os doentes para melhorar as suas competéncias de anamnese focadas no
Processo de Cuidados Dietéticos (PCD — ver Figura 1).

Numerol: Processo de Cuidados Dietéticos (DCP)
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As conversas foram virtualizadas numa IA conversacional e pilotadas internamente por
nutricionistas/dietistas especialistas, corrigindo erros e melhorando as suas respostas.

O processo esta organizado em trés etapas principais (conforme Figura 2):
1) Entrevista com doente virtual (anamnese do doente);
2) Autoavalia¢do utilizando oTerminologia de Diagndstico Nutricional;
3) Resultados de saida.

Process

It this virtual simualator you will go through different stages

o 2] 0o

L INTERWVIEW 2 SELF-ASSESSMENT 3. RESULTS
Consult a viriual patient Answer patient related Get the results and download

JLiE clinns FhEm

Figura 2: Processo utilizado para o Software Digital Educativo

2.Como utilizar o Software Digital Educativo?

Foi criada uma plataforma para permitir a interagdao com os pacientes virtuais. Estd disponivel
em:https://virtual-patient.edietinglab.eu/

A maioria das instituicdes parceiras do projeto (Universidade St. Pélten, Universidade Jan Kochanowski de
Kielce, Faculdade de Nutricdo e Ciéncias da Alimentacdo, Universidade do Porto, Universidad Europea del
Atlantico e AP Hogeschool Antwerpen) desenvolveram doentes virtuais sob diferentes condigGes clinicas.
Cada um dos pacientes virtuais tem um diagndstico diferente e necessitard de uma intervengao nutricional
diferente.

O objetivo desta plataforma é facilitar o treino de anamnese e, posteriormente, a identificacdo das
necessidades nutricionais dos doentes e o aconselhamento (mais detalhes abaixo).

2.1 Registo e primeiros passos

Para interagir com os pacientes virtuais, os alunos necessitam de se registar nesta plataforma, fornecendo os
dados solicitados no formulario de registo (conforme ilustrado na Figura 3).
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Register
G
it full mams
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Padawart
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Daked YRl pex
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Hamar il yo Erdmy oS

Please chooss an optson

WOl oS ..

Phé it clusoss an splson

Dish &l Eirh

dol’ M aaan

I upsderseand and scoeps the [=1m

Figura 3: Formuldrio de registo
Apos o login, os alunos poderdo escolher entre cinco pacientes virtuais diferentes para iniciar uma entrevista:

Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins e Maria Nowak (Figura 4). O nimero de pacientes
virtuais e de casos clinicos pode ser aumentado ou alterado de acordo com as necessidades identificadas.

PATIENTS

Maren Yeras M s Mo an

Lare Servaars
Figura 4: Doentes virtuais

A entrevista pode ser realizada em diferentes linguas: inglés, alemao, espanhol, holandés, polaco e portugués
(Figura 5).
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—

?
s

-

Choose a language

[
Nederlands Portugués

When changing a language your progress will restar
Figura 5: Sele¢do do idioma

Ap0s a selecdo do paciente virtual e do idioma pretendido para a entrevista, os alunos recebem as instrucdes
para interagir com o chatbot (Figura 6). Estas instrugdes também podem ser consultadas em qualquer
momento durante a entrevista (botdo “Instrucées” por baixo da janela do chatbot).

Instructions:

Thus osctype s desigoed o sssoleie & swal scpersoncs i a stnbonsl comsbatmn
Duestiins cas be asked selazing 10 intreduction and grectings, madxcal hsery
asthrepameteis RMessuramants, bieckeseical data moedical Mz sed pesce duxes, o At
hiztoryyecall sonyumption pacierns of commaon food groups (food treguency) and Sarewell
iestions

T
o Doriest st the patived islong the Keyboand (rec s siodnl) i sicmphouts
o ASk S0rt conorse (uestioms Do oot use & Wt of ljertaves
o WA Fou 90 A answer ol com Atk fallow ap gaestiona (f elewme
¢ lEyou do net getan anewerr. try repheameg the question

© Unsnywwied questions may e comed by

Jodio Almeida

o Misapetlings
Virtaa! Batvent

o Dustians unvedsiad B the patient

+ Questyans thar ore coly mgeered when others hove been noked beforo

© Thw weasion will 00 b waveil Q0 e coree e saeted I e segguatad] te Resuliee &t

© The application 1y desigued 107 wse 0N Perscos! cumpuasrs (PCsh and W not intendsd
ot w0 ot deinces U0 h s Sl planes o talieoi

Figura 6: Instrugdes do chatbot
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2.2 Levantamento inicial

Apds selecionar a opgdo “Iniciar entrevista”, é apresentada uma pesquisa e deve ser concluida antes de
prosseguir. Este inquérito questiona o participante sobre o uso anterior de um chatbot, percecdes e
expectativas sobre a sua eficacia (Figura 7).

Anonymous survey

1. Have you ever used a chathot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

Lo
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

b
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

b

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?

thill

‘ P Emver&dad J ( [APORTO
ool uropea e (@ T
APPLIED SCIENCES del AtlanthO Lnaersy esl k: UNIVERSIDADE DO PORTO.

AND ARTS ANTWERP



Co-funded by the
Erasmus+ Programme
of the European Union

E+ DIETing_LAB

You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figura 7: Levantamento inicial
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2.3. Interagao com chatbot

De seguida, sera apresentado um chatbot, permitindo as interagdes (Figura 8). Os alunos podem fazer um
numero ilimitado de perguntas para reunir todas as informacdes necessdrias. As perguntas podem ser
escritas ou faladas (usando o sinal do microfone, Figura 9).

1. INTERVIEW

W

Jodo Almeida

iatarma with ma

Erd i WS
Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figuras 8 e 9: Chatbot
O doente virtual fornecera respostas as questdes colocadas (Figura 10). Se ndo estiver disponivel qualquer

informacgdo para uma questao especifica, o paciente virtual fornecera essa informagdo para que a questdo
possa ser substituida ou reformulada (Figura 11).
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1. INTERVIEW
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ERll 5 i respaics L]

Whats your favonrie oelmpr®
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Eriad vkl fesponss -!

Figuras 10 e 11: Exemplos de interagao

2.4. Auto-avaliacao

Apds terminar a entrevista (botdo amarelo por baixo do chatbot), o utilizador é direcionado para um
questionario de autoavaliagdo. O questionario é especifico para o doente virtual selecionado e coloca
questdes de escolha multipla baseadas na Terminologia de Diagnéstico Nutricional (Figura 12).
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INTAKE Ml
Defirmed] av “metant prodlesy reduted to tarake of
energy, nntrierds, fuids, dioacitive subsnonces drou gl
aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

NI-25

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
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Figura 12: Terminologia de diagndstico nutricional
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As questdes estdo divididas em quatro blocos, que representam as quatro principais divisdes da Terminologia
de Diagndstico Nutricional: Ingestao, Clinico, Comportamental e Ambiental e Tratamentos Dietéticos. De
acordo com a utilizagdo especifica do chatbot, podem ser adicionadas questdes adicionais e mais especificas
para avaliar a recolha de informacGes especificas e opgGes de intervencdo. A Figura 13 apresenta um
exemplo de questGes utilizadas nesta avaliacao.

2. SELF-ASSESSMENT
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Figura 13: Questdes de autoavaliagdo

Apds terminar de responder as questdes, o participante seleciona o botdo “Obter os resultados” e é-lhe
pedido que responda a um segundo inquérito abordando a utilizagao e eficacia do chatbot (Figura 14), antes

de avangar para os resultados.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?
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B Ceher, please specify
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Figura 14: Levantamento final
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2.6. Resultados da entrevista e da autoavaliagao

Por fim, sdo fornecidos ao participante os resultados da entrevista e do questiondrio de autoavaliacao (Figura
15).

3. RESULTS
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* DA LA D E RESTART ATTEMFT

Figura 15: Resultados da entrevista e autoavaliagdo

Os resultados da entrevista estao divididos nas principais categorias de informacao incluidas para cada caso:

- Introdutdrio;

- Histérico médico;

- Medidas antropométricas;

- Avaliagdo nutricional;

- Frequéncia alimentar;

- Adeus.
Consultando a percentagem de quest&es colocadas em cada categoria, o participante fica a saber quais os
temas que precisa de melhorar. E também possivel consultar o registo da entrevista, para rever as interagdes
e decidir que perguntas extra podem ser colocadas numa nova tentativa (botdo “Reiniciar tentativa”).
Os resultados relativos ao questionario de autoavaliagdo incluem a proporgdo global de respostas corretas,
bem como a identificacdo dos temas especificos para os quais as questdes foram respondidas correta ou
incorretamente. Estes dois grupos de resultados também podem ser descarregados para um ficheiro pdf.
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1. Introduccion

Para facilitar el recorrido educativo y las experiencias practicas de los estudiantes, estos tendrdn acceso a dos
herramientas digitales desarrolladas por el equipo de investigacién: un chatbot de pacientes virtuales y una
clinica virtual.

1.1 ¢Un chatbot para pacientes virtuales?

Para mejorar la formacién practica en Educacidn Dietética y promover un enfoque de aprendizaje
comunitario/servicio relacionado con la nutricion, se ha creado un entorno digital para realizar entrevistas
virtuales a pacientes.

El software educativo digital se basa en la presentacién e interaccidn con pacientes virtuales y tiene como
objetivo ayudar a los estudiantes de nutricidon/dietética y dietistas de educacion superior a mejorar sus
habilidades sin supervision directa. La herramienta digital presenta diferentes escenarios (casos reales de
pacientes) con el fin de generar una experiencia de aprendizaje experiencial. Estos escenarios se centran en
temas como la obesidad, |la diabetes o la nefropatia, y se pueden desarrollar diferentes escenarios e incluirlos
en el software.

En el Software Educativo Digital, el alumno podra interactuar con pacientes virtuales. Los estudiantes y los
dietistas conversan con los pacientes para mejorar sus habilidades de anamnesis enfocadas en el Proceso de
Atencidn Dietética (PAD — ver Figura 1).

Cifral:Proceso de Atencién Dietética (DCP)
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Las conversaciones se han virtualizado en una IA conversacional y han sido pilotadas internamente por
dietistas y nutricionistas expertos, corrigiendo errores y mejorando su respuesta.

El proceso se organiza en tres pasos principales (como se muestra en la Figura 2):
1) Entrevista con paciente virtual (anamnesis del paciente);
2) Autoevaluacion mediante laTerminologia de diagndstico nutricional;
3) Resultados de salida.

Process

It this virtual simualator you will go through different stages

i

L INTERVIEW

Consult a wiriual patn

2. SELF-ASSESSMENT

ATLSwheEr r. sftamrnd T :

Get the

1. RESULTS
results and downloac

them

Figura 2: Proceso utilizado para el software educativo digital

2.¢{Como utilizar el Software Digital Educativo?

Se ha creado una plataforma para permitir la interaccién con los pacientes virtuales. Esta disponible
en:https://virtual-patient.edietinglab.eu/

La mayoria de las instituciones asociadas al proyecto (Universidad de St. Pélten, Universidad Jan Kochanowski
de Kielce, Facultad de Nutricidn y Ciencias de la Alimentacién, Universidad de Oporto, Universidad Europea
del Atlantico y AP Hogeschool Antwerpen) desarrollaron pacientes virtuales en diferentes condiciones
clinicas. Cada uno de los pacientes virtuales tiene un diagndstico distinto y necesitara una intervencién
nutricional distinta.

El objetivo de esta plataforma es facilitar la formacién en anamnesis y, posteriormente, la identificacion de
las necesidades nutricionales de los pacientes y su asesoramiento (mds detalles a continuacién).

2.1 Registroy primeros pasos

Para interactuar con los pacientes virtuales, los estudiantes deben registrarse en esta plataforma,
proporcionando los datos requeridos en el formulario de registro (como se ilustra en la Figura 3).
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Figura 3: Formulario de registro
Después de registrarse, los alumnos podrdn elegir entre cinco pacientes virtuales diferentes para iniciar una

entrevista: Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins y Maria Nowak (Figura 4). El nUmero
de pacientes virtuales y casos clinicos se puede aumentar o modificar segun las necesidades identificadas.

PATIENTS

Maren Yeras M s Mo an

Lare Servwarts
Figura 4: Pacientes virtuales

La entrevista se puede realizar en diferentes idiomas: inglés, aleman, espafiol, holandés, polaco y portugués
(Figura 5).
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Figura 5: Seleccidn de idioma

Tras la seleccién del paciente virtual y el idioma deseado para la entrevista, se presentan a los alumnos las
instrucciones para interactuar con el chatbot (Figura 6). Estas instrucciones también se pueden consultar en
cualquier momento durante la entrevista (botdn “Instrucciones” debajo de la ventana del chatbot).

Instructions:
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Figura 6: Instrucciones del chatbot
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2.2 Encuesta inicial

Tras seleccionar la opcidn “Iniciar entrevista”, se muestra una encuesta que se debe completar antes de
continuar. En esta encuesta se pregunta al participante sobre el uso previo de un chatbot, sus percepciones y
expectativas sobre su efectividad (Figura 7).

Anonymous survey

1. Have you ever used a chathot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

Lo
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

b
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

b

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?

thill

‘ P Emver&dad J ( [APORTO
ool uropea e (@ T
APPLIED SCIENCES del AtlanthO Lnaersy esl k: UNIVERSIDADE DO PORTO.

AND ARTS ANTWERP



Co-funded by the
Erasmus+ Programme
of the European Union

E+ DIETing_LAB

You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figura 7: Encuesta inicial
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2.3. Interaccion con chatbot

A continuacioén, se mostrara un chatbot que permitira la interaccién (Figura 8). Los alumnos podran plantear
un numero ilimitado de preguntas para reunir toda la informacién necesaria. Las preguntas pueden ser
escritas o habladas (utilizando el simbolo del micréfono, Figura 9).

1. INTERVIEW

0

Jodo Almeida
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Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figuras 8 y 9: Chatbot
El paciente virtual respondera las preguntas planteadas (Figura 10). Si no hay informacién disponible para

una pregunta especifica, el paciente virtual proporcionara esa informacién, de modo que la pregunta pueda
ser reemplazada o reformulada (Figura 11).
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Figuras 10 y 11: Ejemplos de interaccion

2.4. Autoevaluacion

Al finalizar la entrevista (botdn amarillo debajo del chatbot), el usuario es dirigido a un cuestionario de
autoevaluacion. El cuestionario es especifico para el paciente virtual seleccionado y plantea preguntas de
opcién multiple basadas en la Terminologia de Diagnéstico de Nutricién (Figura 12).

AP LY S IS mone
IThill N e o R T Y-ty
e APPLIED SCIENCES del AﬂantICO Unnaers el %@ UNIVERSIDADE DO PORTO

AND ARTS ANTWERP



11

Co-funded by the
Erasmus+ Programme
of the European Union

Nutrition Diagnostic Terminolc

INTAKE Ml
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aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

NI-25

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
O Excessive Gber intake NI-ZE.6
Vidnnuin (E9)
B Inndequate vimmin iniade NI.59:1

Lapecifyvh

o Al L Riboflawin (7)

D C 0 Miacin (B)

a D3 O Folate {9

d E 4} B Bé oy

a Ki5) O BI2{LEp

& Thiamin (&)

O Orther ispecifi) i
O Excessive wilanuin infake NI-39.2

L £ —

oAl O Ribeflavin (7)

acd 2 Miacin (8)

s 0 Folabe {9

d Ei4) = LN

d K5 0 BI12(kly

2 Thisenus (&)

O Oriher (specific) - 125
Mineral (5100
L Insdequate mineml intales M1-5.10.1

| specifih

o Calcmmi 1) 0 Polossiem (5]

o Chlonde () O Phosphones i &)

o Irom (3) 2 Sodim (T)

d Magpesium (4] LI Zimc {8}

a Criher (specifii 9

L Excessive mineral iminke NI.5.102
| ety
& Cabcmm(1) 3 Polassism (5]
d Chlonde (2) O Phosphones {6
d lrom (3] O Sodmm (T)
O Magnesium (4] O Zimc (8)

 Oitheer (specifi) 19
Mumbti-natrient (£.11)

& Predicted suboptimal patriens intake  NI1-3.11.1
O Prediced excessive mutrient imtake Ml-5.112
CLINICAL N

Dhefinred wy “mntritiomal fmdiego pmbdemes identi e tht
retate o medicael or piredcal comditiees”

Functional (1)

Defined s = change dn plomical ar mechanical
functioning dhat imferferes with or preveaty desired
mafritienad consogaences ”

L1 Swallowing difficulzy L |

O BitingChewing NC-12
| masticuioey ) diffiouloy

O Breastfeeding difficulty .13

E Abered Gl function NC-14

Biochenmdcal (2)
Defoned as “change ia copacity ie mefobalize muirieats
as ar revlr of medioations, surgery, or ox mdicaed by
aulreved Lufr velwey ™
& Impaired nutrient oiilizateon
& Abered nutrition-relaied
lahevrabory wabness §speeify)
& Food-medication internction NC-23
B Predicied food- medication imemction NC-14

Welght (3]
Defined as “chrowic weight or chiraged weigld sfoiu
witer compared witl el or desired hodv weigpht "

NC-21
NC-22

& Underweight WC-3.1
O Unintentional weighi loss MC-32
O Overweightiobesmy W33
& Unintentional weight gain MWC.24
BEEHAVIORAL-

ENVIRONMENTAL NB

Defined m “meritineal Enclimpoiproddems fdanifod
that relate to knowledge, attituces Bedicfy, phvsioal
exvironment, acoesy i o or food safey”

Knowledge and Beliefs (1)
Defined @ “actia! nsfedpe and beliefs as relied,
ashyerved or docesented "

 Food- and muritiee-related NB-1.1
knowledpe defica
& Harmfil beliefs/mtimdesaboan food-  NB-12

or pairition-refated topics (use with coation))

L Noa reacdy fior dievlifestyle change NB-13

& Seli-monitaring defici NE- 4

M Disordeped eating paiem MB-15

M Lemsted sdberence io nutriizon- NB-1 6
related recommendations

O Undesirable food choices NR-1.7

Physdcal Activity and Functbon (2)

Befined v “artml phvsica achivity, self-care, maf
quuriiry-of- fife proddemy ax reparied, shserved, or
chocumenied”

L1 Physical mactivity ME-2.1
& Excessive physical nctivity NB-22
& Inability or lck of desine MB-13

{0 manage self-care

& Impaired ability io NB-14
prepare foods/meaks

& Poor smtrition quality of life NB-25

& Self-feedmy difficulty NH-16

Food Safety and Access (3)
Defined @ “actia! probiems with fped safely or arcess
Ao fovnad virler, o mwiration refmied supplies”
O Iniake of unsafe focd NH-1.
& Limited nocess to food ar waler
O Lmsted aocess to muriton-relaied

supplics

Figura 12: Terminologia de diagndstico nutricional
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Las preguntas se dividen en cuatro bloques, que representan las cuatro divisiones principales de la
Terminologia Diagndstica de Nutricion: ingesta, clinica, conductual y ambiental, y tratamientos dietéticos.
Segun el uso especifico del chatbot, se pueden agregar preguntas adicionales y mas especificas para evaluar
la recopilaciéon de informacion especifica y las opciones de intervencion. La Figura 13 presenta un ejemplo de
preguntas utilizadas en esta evaluacion.

2. SELF-ASSESSMENT

hmreer patieTl retated guesinomn
ooy the answes ibe follovwiog questions o stablish the disgnues of the patient

Tiga

6 TN G0 T e anid mevers U canverssLion if rdoessang

Block T: Intake

Oefmmi an “scsual problems related 1o ke of epergy, nuiriests, foids, ocive sebstances termagh oral diet or petrnbon suppot,

12

Calona Energy Balance
i 1
&) Hyparmetabodian (Increased enangy
nimeschag
b Incraasad eneqy pApendTiLTa
o) Hypmetabalism {DecTaacsd enaTmy
ne=da)
dl Ieadegquate apepgy miabe
=) Excensive snenpy ickake

T INTERVIEW LOG

2.5. Encuesta final

Prabeim
a} Inediag uati protaln iniake
b} Excessive pronsin intak=
¢l Inappropriate mminke of aovino scids

hoactive Subsiance Imiake
=i £y & bk mimt] ivninkie sl .
EIa r defiiis 1 BEIXTI

srenleme s = lpebe

) Eniecligun e i bve
b Excezsves hinstive
o) Expiscive alon ol ioiaks

s/ GET THE RESULTS

Figura 13: Preguntas de autoevaluacién

Luego de terminar de responder las preguntas, el participante selecciona el botén “Obtener los resultados” y
se le solicita que responda una segunda encuesta que aborda el uso y la efectividad del chatbot (Figura 14),

antes de pasar a los resultados.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?

Wied CR Troad K IDSd s TRan. ans

) b umprove sHills needed ln s practical
dieieiir CEre prodess
to be better prepaned for o futore joh aza
dislician

3 b imcesase gedf-leaming skills
o Jearn i an innowatlve Wy

B Ceher, please specify

& What =5 vour opimion aboat the effectrsenens of
using & chatbot as & self-learning tool far distetics
stlenis?
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7. Evaliare the uselulness of sl 2 chalbol &€ 4
seff-learming tool by distetics students to incresse
campetenos in disgnosis amed work with a pateot

1
w

1. Practicel knowledpe associated with climical or
cammunioniion distetics is updated

0. Mew ITEIENG Tacds IBprove ciassionin pracncs
m dietetics

100, My capacity related to interpersonai skills are
micreased

1. Hos your participation increased your level of
awareness relnted e harmondanuen ol DCP iR
Europs?

12 Has your participaearn Impeayed your

imterperaomial skills or cosching capacity to benefir

yaur future work or murrent proles=sional practece?
w |

13, 1 wou weeaild like to add amy comments ar have
Ny ConeEms aboul uging a chatbng 68 3 et
lEardng ool by dietetcs gudents, please wrie
them bere

Figura 14: Encuesta final
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2.6. Resultados de la entrevista y la autoevaluacion

Finalmente, se entregan al participante los resultados de la entrevista y del cuestionario de autoevaluacién
(Figura 15).

Figura 15: Resultados de la entrevista y autoevaluacion

Los resultados de la entrevista se dividen en las principales categorias de informacion incluidas para cada
caso:

- Introductorio;

- Historial médico;

- Medidas antropométricas;

- Evaluacién nutricional;

- Frecuencia de alimentacion;

- Despedida.
Al consultar el porcentaje de preguntas realizadas en cada categoria, el participante puede saber qué temas
mejorar. También es posible consultar el registro de la entrevista para revisar las interacciones y decidir qué
preguntas adicionales se podrian realizar en un nuevo intento (botdn “Reiniciar intento”).
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Los resultados del cuestionario de autoevaluacién incluyen la proporcién total de respuestas correctas, asi
como la identificacién de los temas especificos en los que se respondid correctamente o incorrectamente a

las preguntas. Estos dos grupos de resultados también se pueden descargar en un archivo PDF.
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1. Inleiding

Om de leerreis en praktische ervaringen van de cursisten te vergemakkelijken, krijgen ze toegang tot twee
digitale tools die door het onderzoeksteam zijn ontwikkeld: een virtuele patiéntenchatbot en een virtuele
kliniek.

1.1 Een virtuele patiéntenchatbot?

Om de praktische training in diétetiekonderwijs te verbeteren en een community-/service-
learningbenadering met betrekking tot voeding te bevorderen, is er een digitale omgeving gecreéerd voor
het uitvoeren van virtuele patiéntinterviews.

De educatieve digitale software is gebaseerd op de presentatie en interactie met virtuele patiénten en is
bedoeld om studenten voeding/diétetiek en diétisten in het hoger onderwijs te helpen hun vaardigheden te
verbeteren zonder direct toezicht. De digitale tool presenteert verschillende scenario's (echte gevallen van
patiénten) om een ervaringsgerichte leerervaring te genereren. Deze scenario's richten zich op thema's zoals
obesitas, diabetes of nefropathie, en verschillende scenario's kunnen worden ontwikkeld en opgenomen in
de software.

In de Educational Digital Software kan de leerling communiceren met virtuele patiénten. Studenten en
diétisten chatten met de patiénten om hun anamnesevaardigheden te verbeteren, gericht op het Dietetic
Care Process (DCP — zie afbeelding 1).

Figuurl: Dieetzorgproces (DCP)
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Gesprekken zijn gevirtualiseerd in een conversationele Al en intern aangestuurd door deskundige
diétisten/voedingsdeskundigen, waarbij fouten werden gecorrigeerd en hun reacties werden verbeterd.

Het proces bestaat uit drie hoofdstappen (zoals weergegeven in Figuur 2):
1) Interview met een virtuele patiént (patiéntanamnese);
2) Zelfevaluatie met behulp van deVoedingsdiagnostische terminologie;
3) Resultaten weergeven.

Process

It this virtual simualator you will go through different stages

o 2] 0o

L INTERVIEW 2. SELF-ASSESSMENT 1. RESULTS
Consult a virtual patient Answer palient related Get the results and downloac

JLiE clinns FhEm

Figuur 2: Proces gebruikt voor educatieve digitale software

2. Hoe gebruik ik de educatieve digitale software?

Er is een platform gecreéerd om de interactie met de virtuele patiénten mogelijk te maken. Het is
beschikbaar op:https://virtual-patient.edietinglab.eu/

De meeste partnerinstellingen van het project (St. Pélten University, Jan Kochanowski University of Kielce,
Faculty of Nutrition and Food Sciences, University of Porto, Universidad Europea del Atlantico en AP
Hogeschool Antwerpen) ontwikkelden virtuele patiénten onder verschillende klinische omstandigheden. Elk
van de virtuele patiénten heeft een aparte diagnose en heeft een aparte nutritionele interventie nodig.

Het doel van dit platform is om de anamnesetraining en vervolgens de identificatie van de
voedingsbehoeften van de patiénten en de begeleiding daarvan te vergemakkelijken (meer details
hieronder).

2.1 Registratie en eerste stappen

Om met de virtuele patiénten te kunnen communiceren, moeten cursisten zich registreren op dit platform en
de vereiste gegevens verstrekken in het registratieformulier (zoals geillustreerd in Afbeelding 3).
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Figuur 3: Registratieformulier

Na het inloggen kunnen leerlingen kiezen uit vijf verschillende virtuele patiénten om een interview te starten:
Karen Pérez, Lore Janssens, Jodo Almeida, Queenie Jenkins en Maria Nowak (Figuur 4). Het aantal virtuele
patiénten en klinische gevallen kan worden verhoogd of gewijzigd op basis van de geidentificeerde
behoeften.

PATIENTS

Maren veras Made Mot

Lare Servwnarts
Figuur 4: Virtuele patiénten

Het interview kan in verschillende talen worden afgenomen: Engels, Duits, Spaans, Nederlands, Pools en
Portugees (Figuur 5).
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You can mark more than one
to improve skills needed in a practical
dietetic care process
to be better prepared for a future jobasa
dietician
to increase self-learning skills
to learn in an innovative way
Other, please specify

6. What is your opinion about the effectiveness of
using a chatbot as a self-learning tool for dietetics
students?

7. Evaluate the usefulness of using a chatbot as a
self-learning tool by dietetics students to increase
competence in diagnosis and work with a patient.

L

8. If you would like to add any comments or have
any concerns about using a chatbot as a self-
learning tool by dietetics students, please write
them here

Figuur 7: Eerste onderzoek
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Figuur 6: Chatbot-instructies
2.2 Eerste onderzoek

Na het selecteren van de optie "Start interview" wordt een enquéte weergegeven die moet worden ingevuld
voordat u verder kunt gaan. Deze enquéte vraagt de deelnemer naar eerder gebruik van een chatbot,
percepties en verwachtingen over de effectiviteit ervan (Figuur 7).

Anonymous survey

1. Have you ever used a chatbhot?

2. My knowledge about the use of a chatbot in the
learning process by dietetics students is at:

b
3.My skills in using a chatbot in the learning
process as a dietetics student are at:

L
4. Please evaluate your knowledge and skills on
how to use a chatbot as a complement — self-
learning tool in your learning process.

Lo

5. What do you expect from using a chatbot as a
self-learning tool by dietetics students?
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Figuur 5: Taalselectie

Na selectie van de virtuele patiént en de gewenste taal voor het interview, krijgen de leerlingen de instructies
om te communiceren met de chatbot (Figuur 6). Deze instructies kunnen ook op elk moment tijdens het

interview worden geraadpleegd (knop "Instructies" onder het chatbotvenster).
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2.3. Chatbot-interactie

Vervolgens wordt een chatbot weergegeven, die de interacties mogelijk maakt (Figuur 8). Leaners kunnen
een onbeperkt aantal vragen stellen om alle benodigde informatie te verzamelen. De vragen kunnen
schriftelijk of gesproken worden (met behulp van het microfoonteken, Figuur 9).

1. INTERVIEW

Comanlt a warial patssns

i

Jodo Almeida

ITRMEO WILO M

Erd i WS
Hil Honw i gour chiing today'd h -

Erlar o rRSRONER h # ]

1 musTrucTIONS

Figuur 8 en 9: Chatbot
De virtuele patiént geeft antwoord op de gestelde vragen (Figuur 10). Als er geen informatie beschikbaar is

voor een specifieke vraag, geeft de virtuele patiént die informatie, zodat de vraag vervangen of
geherformuleerd kan worden (Figuur 11).
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1. INTERVIEW
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Figuur 10 en 11: Interactievoorbeelden

2.4. Zelfevaluatie

Na het afronden van het interview (gele knop onder de chatbot) wordt de gebruiker doorgestuurd naar een
zelfbeoordelingsvragenlijst. De vragenlijst is specifiek voor de geselecteerde virtuele patiént en stelt
meerkeuzevragen op basis van de Nutrition Diagnostic Terminology (Figuur 12).
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Nutrition Diagnostic Terminolc

INTAKE Ml
Defirmed] av “metant prodlesy reduted to tarake of
energy, nntrierds, fuids, dioacitive subsnonces drou gl
aratf it e madrifian suppore”

Energy Balance (1)
Drefimed ar “metan or extimated cheagey in energy
{lewaif balwwee"

O Unised NI-1L1
O Increased emergy expenditure Nl-12
O Unizsed NLI3
O Inzdequate cnergy intake MNI-14
O Excessive energy minks NI-15

O Predicied suboptimal energy imake  NI-1 6
O Predicted excessive energy minke Nl-1.7

Oral or Nutrithon Support Intake (2}
Defimed an “acmal o estimeled food amd beverage
tntinke frvam orad diet or matrition aypport companed wid
patient goal”
U Insdequate oral intake
O Excessive oral intake
' Insdequite coteral muirition imfusion
O Excessive enternl mirtion infosion
& Less than opiimal enteral mutnGon
U Inadequate parenteral mirtwon mioson N1-2 6
O Excessive parenteml patrition infusion N1-2.7

NI-25

L) Less than optimal paremteral nuirition N1-2 8
O Limited food accepiance NI-29

Flukd Intake (3)
Deforedd as “acmel or evtimried foted mike compared
with potient gowl ™
O Insdequnte Aosd iniake N2
O Excessive fluid iniske NI-3

=
ba =

.

Bisactive Substances (4)
Defred oy “ocinn or abserved fnfoke of oartive
subetances, incimding single or mdtiple funcraonml food
companents, ingredienty. diefmry supolementy, afsahod™
O Inadequate bioactive substance mmake  N1-4.1
O Excessive binsctive substance ingake  INI-42
O Excessive aloohol minke N1-43

Nutrient (5)

Defimedl oz “aevunt or extimated infoke of pecific
matrieat groups or srgle morieats ar compared with
devired levels™

U Increased nuirseni needs L |
Ispecifv)
O Maknuerition NI-52
O Inadequate protein-eoergy intake N33
O Decreased motrient peeds NI-54
ispecife) e e
O Embalance of nutrients NI-55
Fat sl Chalesseral (3.6)
& Inadequate fat intake W51
O Excessive faf iminke NL-5623
O Enappropriste intake of fals MNI-363
(speife)
Proteim (5.7}

O Inedequate proiein intale

H Excessive progein miake

O Inapproprise inabe of prodein
or amino ackds sperifvh — —F

Carhohydrate and Fiber (5.8)

O Inadequate carbolydraie minke NI.58.1
O Excessive carbobydrme intake NI-382
O Inspprogriste imtake of MI-583

types of carbohoydrme Dperifi _
B Incoosisbeni corbobydrmse imtake NI.58.4
01 Inadespraie fiker minkes NSRS
O Excessive Gber intake NI-ZE.6
Vidnnuin (E9)
B Inndequate vimmin iniade NI.59:1

Lapecifyvh

o Al L Riboflawin (7)

D C 0 Miacin (B)

a D3 O Folate {9

d E 4} B Bé oy

a Ki5) O BI2{LEp

& Thiamin (&)

O Orther ispecifi) i
O Excessive wilanuin infake NI-39.2

L £ —

oAl O Ribeflavin (7)

acd 2 Miacin (8)

s 0 Folabe {9

d Ei4) = LN

d K5 0 BI12(kly

2 Thisenus (&)

O Oriher (specific) - 125
Mineral (5100
L Insdequate mineml intales M1-5.10.1

| specifih

o Calcmmi 1) 0 Polossiem (5]

o Chlonde () O Phosphones i &)

o Irom (3) 2 Sodim (T)

d Magpesium (4] LI Zimc {8}

a Criher (specifii 9

L Excessive mineral iminke NI.5.102
| ety
& Cabcmm(1) 3 Polassism (5]
d Chlonde (2) O Phosphones {6
d lrom (3] O Sodmm (T)
O Magnesium (4] O Zimc (8)

 Oitheer (specifi) 19
Mumbti-natrient (£.11)

& Predicted suboptimal patriens intake  NI1-3.11.1
O Prediced excessive mutrient imtake Ml-5.112
CLINICAL N

Dhefinred wy “mntritiomal fmdiego pmbdemes identi e tht
retate o medicael or piredcal comditiees”

Functional (1)

Defined s = change dn plomical ar mechanical
functioning dhat imferferes with or preveaty desired
mafritienad consogaences ”

L1 Swallowing difficulzy L |

O BitingChewing NC-12
| masticuioey ) diffiouloy

O Breastfeeding difficulty .13

E Abered Gl function NC-14

Biochenmdcal (2)
Defoned as “change ia copacity ie mefobalize muirieats
as ar revlr of medioations, surgery, or ox mdicaed by
aulreved Lufr velwey ™
& Impaired nutrient oiilizateon
& Abered nutrition-relaied
lahevrabory wabness §speeify)
& Food-medication internction NC-23
B Predicied food- medication imemction NC-14

Welght (3]
Defined as “chrowic weight or chiraged weigld sfoiu
witer compared witl el or desired hodv weigpht "

NC-21
NC-22

& Underweight WC-3.1
O Unintentional weighi loss MC-32
O Overweightiobesmy W33
& Unintentional weight gain MWC.24
BEEHAVIORAL-

ENVIRONMENTAL NB

Defined m “meritineal Enclimpoiproddems fdanifod
that relate to knowledge, attituces Bedicfy, phvsioal
exvironment, acoesy i o or food safey”

Knowledge and Beliefs (1)
Defined @ “actia! nsfedpe and beliefs as relied,
ashyerved or docesented "

 Food- and muritiee-related NB-1.1
knowledpe defica
& Harmfil beliefs/mtimdesaboan food-  NB-12

or pairition-refated topics (use with coation))

L Noa reacdy fior dievlifestyle change NB-13

& Seli-monitaring defici NE- 4

M Disordeped eating paiem MB-15

M Lemsted sdberence io nutriizon- NB-1 6
related recommendations

O Undesirable food choices NR-1.7

Physdcal Activity and Functbon (2)

Befined v “artml phvsica achivity, self-care, maf
quuriiry-of- fife proddemy ax reparied, shserved, or
chocumenied”

L1 Physical mactivity ME-2.1
& Excessive physical nctivity NB-22
& Inability or lck of desine MB-13

{0 manage self-care

& Impaired ability io NB-14
prepare foods/meaks

& Poor smtrition quality of life NB-25

& Self-feedmy difficulty NH-16

Food Safety and Access (3)
Defined @ “actia! probiems with fped safely or arcess
Ao fovnad virler, o mwiration refmied supplies”
O Iniake of unsafe focd NH-1.
& Limited nocess to food ar waler
O Lmsted aocess to muriton-relaied

supplics

Figuur 12: Terminologie voor voedingsdiagnostiek
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De vragen zijn verdeeld in vier blokken, die de vier hoofdafdelingen van de Nutrition Diagnostic Terminology
vertegenwoordigen: Inname, Klinisch, Gedrags- en omgevings- en Dieetbehandelingen. Afhankelijk van het
specifieke gebruik van de chatbot kunnen aanvullende en specifiekere vragen worden toegevoegd om de
verzameling van specifieke informatie en interventieopties te beoordelen. Afbeelding 13 presenteert een
voorbeeld van vragen die in deze beoordeling worden gebruikt.

2. SELF-ASSESSMENT

et nabeT ! relasad oursisnn

ooy the answes ibe follovwiog questions 1o stablish the disgnoss of the patient
Tiga
& B 0o s e and revses’ Ul convavsstion if oecessany

Block T: Intake

Oefmmi an “scsual problems related 1o ke of epergy, nuiriests, foids, ocive sebstances termagh oral diet or petrnbon suppot,

Calona Energy Balance Meactive Subsinnce Iniake Prateim
il ek e sl - o i o AP [ i T w a} Inedarq uata probain miak
wr L 1AL TAH DD SFORE Il b} Excessive pronsin intak=
&) Hyparmnptaolan (Incrm sl enargy : e e e e T ol Inappropriate omiake of amino soids
nimeschag
b Incras sad SNEITY eXperTiLITg
o) Hypmetabalism {DecTaacsd enaTmy
ne=da)
dl Ieadegquate apepgy miabe
=) Excensive snenpy ickake

Figuur 13: Zelfbeoordelingsvragen

i) Inadiqua s hioectve
b Excessmve hiosctive
o) Expiscive alon ol ioiaks

2.5. Eindonderzoek

Nadat de deelnemer klaar is met het beantwoorden van de vragen, selecteert hij de knop ‘Resultaten
ophalen’ en wordt hem gevraagd een tweede enquéte in te vullen over het gebruik en de effectiviteit van de
chatbot (Figuur 14), voordat hij doorgaat naar de resultaten.
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Anonymous survey

L Have yoo ever used a chathot?

L My knowledge shout the use of 5 chatbet in the
lrarning process by dietetics students is ot

3. by skalls o using & chathot in the leamimg
pracess as a dietetics shedent are at

4 Pleaze evaluate your kpowledge and skills on
howy touse 2 chatbaot as a complement — zeli
leamming 0ol i wour [Earning process

. What do youo expect from using a chatbot asa

sell-lrarming tood Iy disdel ios Srislents?

Wied CR Troad K IDSd s TRan. ans

) b umprove sHills needed ln s practical
dieieiir CEre prodess
to be better prepaned for o futore joh aza
dislician

3 b imcesase gedf-leaming skills
o Jearn i an innowatlve Wy

B Ceher, please specify

& What =5 vour opimion aboat the effectrsenens of
using & chatbot as & self-learning tool far distetics
stlenis?
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7. Evaliare the uselulness of sl 2 chalbol &€ 4
seff-learming tool by distetics students to incresse
campetenos in disgnosis amed work with a pateot

1
w

1. Practicel knowledpe associated with climical or
cammunioniion distetics is updated

0. Mew ITEIENG Tacds IBprove ciassionin pracncs
m dietetics

100, My capacity related to interpersonai skills are
micreased

1. Hos your participation increased your level of
awareness relnted e harmondanuen ol DCP iR
Europs?

12 Has your participaearn Impeayed your

imterperaomial skills or cosching capacity to benefir

yaur future work or murrent proles=sional practece?
w |

13, 1 wou weeaild like to add amy comments ar have
Ny ConeEms aboul uging a chatbng 68 3 et
lEardng ool by dietetcs gudents, please wrie
them bere

Figuur 14: Eindonderzoek
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2.6. Resultaten van het interview en de zelfevaluatie

Tot slot ontvangt de deelnemer de resultaten van het interview en van de zelfevaluatievragenlijst (Figuur 15).

3. RESULTS

Invterview results
fusbind Guestions by caligacy

Cane Surilng i 15%

o

L

Solf ascassmant results
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=1y 1 here anywr e A i e Py
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Falied gpoirstlon

» Caforic Exergy Balance
i ‘Weght

» Hpanaiedgpe and Bellefy
& -Firpsiom] Aommilly

* DT LA D E RESTART ATTEMFT

Figuur 15: Resultaten van het interview en de zelfevaluatie

De interviewresultaten zijn onderverdeeld in de belangrijkste categorieén informatie die voor elk geval zijn
opgenomen:

- Inleidend;

- Medische geschiedenis;

- Antropometrische metingen;

- Voedingsevaluatie;

- Eetfrequentie;

- Afscheid.
Door het percentage vragen in elke categorie te raadplegen, leert de deelnemer welke thema's verbeterd
moeten worden. Het is ook mogelijk om het interviewlogboek te raadplegen om de interacties te bekijken en
te beslissen welke extra vragen in een nieuwe poging gedaan kunnen worden (knop 'Herstart poging').
De resultaten met betrekking tot de zelfbeoordelingsvragenlijst omvatten het totale percentage correcte
antwoorden, evenals de identificatie van de specifieke thema's waarvoor de vragen correct of incorrect
werden beantwoord. Deze twee groepen resultaten kunnen ook worden gedownload in een pdf-bestand.
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