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Addressees of this document

This document is addressed to the BD2Decide Ctingorand provides an initial version of the

user interface sketches for the BD2Decide components. More specifically, it summarises on the
user centric approach for the development of the BD2Decide environment and emphasises on the
usability design issuedt, then, presents the user needs for the three main components, namely the
Clinical Deci sion Support -Begison Aihtool ant the Misnat e r a
Analytics Tool. The deliverable bases the analysis on the user requirements ardbéipn2.1 and
describes the user functionalities, along the steps defined for each target stakeholder in the head and
neck cancer processes.

The main result of this deliverable is an initial design of the user interface sketches for these
components, wieh aim to provide the clinical partners with a perception of how the BD2Decide
environmentwill facilitate their needs for managing a head and neck cancer patient for efficient
personalised decisions.

This document will be delivered to the European Comioniss
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Abbreviations and definitions

CDSS Clinical Decision Support System

DPEE Digital Patient Exforation Environment

e-CRF ElectronicClinical Record Format

EHR Electronic Health Record

HN Head and Neck

HNC Head and Neck Cancer

IPDA Interactive Patient Decision Aid

IPDAS International Patient Decision Aid Standards Collaboration

Collaboration

PDS Patient Documentation System

QoL Quality of Life

TBCE Tumor Board Collaboration Environment

UCD User Centric Design

ul User Interface(s)
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Abstract

In modern software development, usability is a key parameter for the acceptance of the software
soluion by the target end users. Thus, the adoption of a human (or user) centric design approach is
considered a key success factor for the commercialisation of the software. In that respect,
BD2Decide is widely supporting the engagement of the end users oetlkelopment process, not

in an isolated way, but in a fully interactive approach. Thus, in the BD2Decide project, which
integratesa multidisciplinary groupof clinical researchers, health professionalsd diverse
technical teamswe emphasisen the irteractive development dhe BD2Decide components, by
employing a user centric design approachoss all theghasesf the BD2Decideimplementation

plan to makehese componentsing usabléor the target end users.

Within the BD2Decide implementation qaess,usability is highlighted in the user centric design
process and a three phases approach is followed to address usability, along the implementation plan
of the BD2Decide software environment. These phesisde the analysis of usability aspectg th

design of the usability as part of the overall BD2Decide specifications and the usability evaluation
of the BD2Decideenvironment, as it has been implemented in software implementation phases of
the various individual BD2Decide components and the intednaew

To this end, this deliverable is part of the usability design phase and elaborates wsual
representation of the BD2Decicde concepts and the expected wireframes that should eventually
constitute the user interface components of the BD2ieerivironment The wireframes sketch a
provisional view on how the defined end users will interact with the BD2Decide environment in
order t o manag andtlihieal stptast aloregra thead and ree¢k aanodcflow. The
sketches of the userteraction design are grouped, according to the primary BD2Decide actor(s)
that these interactions refer to, and are connected with the user needs and the respective
requirements presented in Deliverable D2.1.

More specifically, the document analyses thteriactionsof the target stakeholders, naméhe
patients, the professionals (clinicians), and the researchers, with the BD2Decide components. For
the patients, the deliverable sketches the interactions that allow them to be made aware of the
candidatdreatment methods proposed by their physicians (and the tumor board), and the impact of
these treatments in their life and survival conditidta. the clinicians, we provide an initial design

of the tools that allow them collect and mandggr p a t | data in thé context of assessing their
clinical status, along the HNC treatment phasesa s sess the evolution of
through personalised prediction, andllaborate withother professionaldn the context of the
organizationof tumor board. Finally, this document delivers a first approach for the design
sketches targeting the interaction activities of the clinical researchers with the BD2Decide
environment, in order to query into big data sources and combine résattclinicd studies,
research activities and statistidodies on HNC disease cases.

D2.2 User interaction sketches 11 16 September 2016
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1 ABOUT THIS DOCUMENT

1.1 Introduction and scope

This document is the second deliverable of WP 2 and stands upon the user requireskatth to

the designof the interactions expectectwveen the BD2Decide actors and the ICT environment.

The work, which is presented in this deliverable, strongly relates to the user centric design process
that the project follows in order to develop the BD2Decide components, in order to ensure that
develgment is aligned to the user needs and the released software receives the acceptance of the
stakeholder groups. As such, this deliverable establishes relationships with the work performed in
WP 5 about the usability evaluation.

The user centric design pexs aims toachieve high degree of usabilifpr the BD2Decide
components. A principal requirement for this is to ensure the engagement of the BD2Decide end
users in the implementation of the ICT environment early in advance in the project time plan. This
must be donéhrough a structured and systematic apprpadtich will enable ugjatherthe all the
informationrequired for guiding the software development. The result of this process is the initial
sketch of the user interaction design, agf@ctive gproachfor the initial conceptualisatioof the
functionalities expected from the BD2Decwl&twarefor each stakeholder group.

1.2 Structure of the deliverable
Following the objectives set for this deliverable, the document is structured as follows:

1 Section2 sets the scenes for this deliverable by placing the design of the user interface sketches
in the whole software development process. As such, it makes an introduction to the user centric
approach and describdsow the designof sketches for the expected interactions of the
BD2Decide actors with the envisaged ICT environment could establish a communication
channel between the clinical and the technical partners of the project to come up with a highly
creditable (from the persptive of the target users) and usable implementation.

1 The following three Section3-5, approach the design of the user interfaces for the three main
components targeting thitaree mainstakeholdercategoriesof the BD2Decide environment.
Therefore, in SectioB we provide the Ul sketches forthent er act i vDecisk@aAid ent 6
tool, which targets physicians and their patiemsSection4 we refer to the core component of
the environment, which is the Clinical Decision Support Sydtanallowing professionals in
the HNC field to assess the clinical status of their patiamtd in Sectio® we elaborate othe
interactions of the clinical researchers with the BD2Decide environment.

1 Finally, in Sectior6 will provide concluding remarks for the work done in this deliverable and a
roadmap on how the Ul sketches will be exploiteduae the development of the BD2Decide
components.

D2.2 User interaction sketches 12 16 September 2016
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2 USER CENTRIC DESIGN

2.1 Introduction to a user centric design process

The development of a software system follows the software life cycle processes defined in the
ISO/IEC 12207:2008 standajt]]. In this standard, software implementation is evolved into various
processes, which refer to the software requirement analysis, the software architecture design, the
software construction and integration, the software qualification teatidgthe software support

and reuse processes. The support services include the software quality assurance and validation
processes. Software validation is the confirmation that the software specifications conform to user
needs and intended uses througlneixation and provision of objective evidence, and that the
particular requirements implemented through software can be consistently fulfilled. Since software
is usually part of a larger hardware system, the software validation typically includes evftgnce

all software requirements have been implemented correctly and completely.

Al ong t he processes of a software i mpl ement
involvement in these processes defines whether a user centric design (UCD) appraanh is b
adopted in the development of the software system. A UCD approach, which is, also, called human
centric design, targets on the integration of a multidisciplinary group, which focuses on the
interactive development of software solutions, with emphasisnaking them being usable. As
mentioned in ISO 924210:2010[2], UCD is theapproach to systems design and development that
aims to make interactive systems more usable by focusing on the use of the system and applying
humanfactors/ergonomics and usability knowledge and techniqliess, the scope of a UCD
process is to achieve high degree of usability, which is introduced as an inherent measurable
property for all interactive digital technologies and is defined in ISO-9241998[3] asthe extent

to which a product can be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of Userder to meet this objective, the UCD
proaess requires that the software end users and the solution domain stakeholders must be engagec
with the implementation activities early in advance, through a structured and systematic approach
for gathering all the necessary information, which will guide gbftware designers in making an
effective first approach of the software skefigh

The UCD process is strongly dependable on user acceptance criteria, thus, it should approach
usability from various perspectives and foausaspects for the ease of use and the learning curve

to adopt the solution in current business practisgsThis can be measured by the envisaged users
through empirical analysis of similar solutions and the actual testiting oftware product, as it is
progressively made available from a magk version, through functional prototyping and up to
product testing. In this context, iterative design is a key function in the whole software development
process for the continuoesaluation of usability aspects in the software solution.

The usability evaluation aims to assess the extent to which an interactive software solution is easy
and pleasant to use. A lot of methods exist to measure the degree that is achieved in the
develgpment of a software interactive solution. These methods provide the theoretical background
to apply specific robust, objective and reliable metrics that allow a quantifiable approach to

D2.2 User interaction sketches 13 16 September 2016
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usability. The most welknown usability evaluation models are: i) {ityain use model, which is

used to asses to the use of the software product (effectiveness, efficiency and satisfaction in a
particular context of use), and ii) the product quality model, which is used to assess the product user
interface and interactionfhese quality models are commonly included as part of the software
validation process in the ISO/IEC 12207:2008 standafdHowever, in a UCD process, these
models should be employed across all the processes of the softwlmentation.

Quality in use

[

Effectiveness Efficiency Satisfaction Freedom from risk | | Context coverage
Economic risk
Usefulness mitigation
Trust Health and saf Context
. - t t
Effectiveness Efficiency ealtn and satety completeness
Pleasure risk mitigation
. . Flexibility
Comfort Environmental risk
mitigation

Figure 1: The quality in use model of the ISO/IEC 25010:2011 standard.

System/Software
Product Quality
. T T i —\‘ < T I -
Functional Performance s N - E T ' . o -
Suitability efficiency Compatibility UBablllty Bellablhty \_ Security Maintainability Portability
L
Appropria Usablllty
Recognisi
Functional = Confidentiali Modulari
Completeness Time behaviour Learnak o e‘fla v ° uailw »
Functional X Co-existence Operab Integrity Reusability Adaptability
uncti esource i
Correctness Utilisation Interoperability User er APDFOD”atEHESS Non-repudiation Analysability Installability
Functional Capacity protect Recognisability Accountability Modifiability Replaceability
Appropriateness User Inte Authenticity Testability
aesthe Learnability
Accessit —
Operability
\ Usererror
\\ protection
\
\ User Interface
\\ aesthetics
Y| Accessibility
\
Figure 2: The product quality model of the ISO/IEC 25010:2011 standard.
The ISO/IEC 25010:2011 standaffl] is the most widespread reference model for software

assurance and it includes eight software quality characteristics, across which the software solution
can be assessed. This standard introduces the above mentioned quality moddlagpa
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consistent terminology for specifying, measuring and evaluating system and software product
quality. Thus, in ISO/IEC 25010:2011 standard:

1 The quality in use model is composed of five characteristics that relate to the outcome of the
interactionwith the system and characterises the impact that the product can have on the
stakeholders. In this model, usability is in the forefront and is realised through the
characteristics shown figurel.

1 The product quality model somposed of eight characteristics that relate to static properties of
software and dynamic properties of the computer system. In these model, the eight
characteristics can be further divided into-shlaracteristics, are shown Figure2.

The software quality model of the ISO/IEC 25010:2011 standard is adapted on a case by case basis,
in order to define appropriate metrics and to be able to evaluate the software capabilities. These
metrics need to reflect the characteristics thay represent. They also need to allow appropriate
measurements to be obtained, either through quantitative methods (e.g. by software
tests/simulations, usability tests) or qualitative methods (e.g. through user observations).

Three types of classes oktrnics are defined in this standard:

1 Internal metrics associated with static internal properties of a system such as number of function
calls, number of rules.

1 External metrics associated with dynamic external properties. These are metrics that are
observhle when the wuser interacts with the system (i.e. the user performs a
task/function/operation and observes the response in the sense of time required, results obtained
etc.).

1 Quality-in-use metrics, which refer to metrics that evaluate the extent to &ahsghtem meets
the needs of the user.

Focusing on the usability requirements, various standardisation bodies have defined common
formats to allow usability professionals, end users and software development teams to create
usability requirements. Such kirdd common formats are published by ISO in the ISO 25062:2006
standard for Common Industry Format for Usability Test Redd@itsand NIST in the NISTIR

7432: Common Industry Specification for UsabilitiRequirements (CIRR) [8].

2.2 The BD2Decide User Centric Design process

Taking into account the overview of a UCD process, in this section, we present the approach that
BD2Decide follows, in order to develop the big data environment and the interfatearéh
accessed by the envisaged stakeholders. The overall UCD process is predégted 3n

As shown inFigure 3, the three main steps for the end user involvement in the BD2Decide
implementation preesses, include the analysis of usability aspects, the design of the usability as
part of the overall BD2Decide specifications and the usability evaluation oBB#Decide
environment, as it has been implemented in software implementation phases ofritlis va
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individual BD2Decide components and the integrated viewidgre 3, we have highlighted the

main tasks involved in the BD2Decide UCD process, while we have used a coloured scheme to
place the respective activities in thentractual deliverables of the project. Thus, the analysis of the
BD2Decide personas, their needs, the subsequent requirements for the definition of the BD2Decide
functionalities and the context of use of these functions by the target end users hasbalesady
presented in Deliverable D2[9].

. O p21
‘ The ISO/IEC 12207:2008 Software Implementation Processes ® b22
! I Usability | B wes
l_‘ Usability !‘ Design "
| Analysis I ! Usability !
. . o ) >
1 I . L Evaluation |
. . N Define N
Objectives of : Design measurement Assess progress
the BD2Decide Conceptual Walkthrough methods development

Environment design

I

i

i
I I I
""-_-.. . . I
Software Software y/ Software !
Requi t Architectural |f  Detailed . . lificati
equiremen rchitectura etaile T . - Qualification

s Analysis Design Design | Testing
Process Process
Process Process Process Process

Software

Software Software

Target w w
BD2Decide S Leveston, Set baseline for
end users cases / context sketches and . Decide on test
of use wireframes quantification o

usability criteria prototypes

Figure 3: The User Centric Design approach of the BD2Decide project.

In this Deliverable, we touch the issues related to the design of the BD2Decide uddaitisly,

we emphasise on the visual representation of the BD2Decicde concepts and the expected
wireframes that should eventually constitute the user interface components of the BD2Decice
platform. The wireframes sketch a provisional view on how the deé&nddisers will interact with

the BD2Decide environment i n order to manage
HNC workflow. Therefore, taking into account the list of end users, the scenarios that each user
group is to accomplish through BD&2cice, the type of data to be collected, processed and
visualised within the BD2Decide environment (as reported in Deliverable [D&])land expected

user requirements to be fulfilled by the BD2Decide environment, we evwdvedsign of the user
interface sketches around the following principles:

1 Suitability: the sketches should reflect the suitability of the interfaces to enable the interaction of
the specific target end user groups (i.e. physicians, clinicians, researetteyswith the
BD2Decide environment.

1 Familiarity: the sketches must learn from best practices in the look and feel of tools for
oncologists and other health professionals in the clinical domain.
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1 Simplicity the sketches should allow the end users taanten an almost autonomous way,
through seHexplained interactive ways.

1 Flexibility: the sketches should enable end users take the control of the workflow execution,
through comprehensive navigation.

1 Awarenessthe sketches should reflect the capabitifythe BD2Decide platform to allow the
end users realise the status of the workflow and the consistency of the information offered
through the interface functionalities.

1 Efficiency the sketches should provide clarity on which is the primary action bfséatch that
should be accomplished by the end user.

1 Presentation the sketches should be customised to the behaviour and philosophy of the end
users, so that they are visually pleasant and attractive for use.

1 Accessibility the sketches must consider tth#d development will be based on international
standards and will target for specific access channels (end user devices).

2.3 Overview of the BD2Decide Environment

The BD2Decide Environment consists of a platform that supports the clinicians in makingrdecisio
along the various processes followed to treat patients with Head and Neck cancer (HNC). The
pl atform integrates functionalities for col |
clinical centres within the Patient Documentation System (PDS)or gani zi ng t he
interaction to discuss on the clinical status of a patient through scheduled tumor boards, exploring

the details of the patientds health record an
genomics extractionrpcesses, applying big data processing prognostic prediction analysis models
to follow the i mpact of the treat ment on the
quality of life.

The Clinical Decision Support System (CDSS) is accompaniedtbgl, which aims to enhance the
patientsd awareness on the disease effects ar
making informed choices on which treatment must be followed upon the diagnosis of an HNC
situation. The Interactive Patits ceDecision Aid (IPDA) tool interfaces with the prognostic
prediction analysis to personalize the treatment choices that are presented to the patient prior to the
final decision, which is made in collaboration with the assigned physician.

Furthermorethe BD2Decide Environment integrates the view for the researchers, who access the
data being collected and processed within the CDSS to allow researchers expand their capabilities
for conducting their analysis on statistical and sample data sets. TWisuns in parallel to the

CDSS, through a Visual Analytics Tool, which enables advanced big data visualisations, according
to the complex queries built by the researchers.
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In each of these tools of the BD2Decide Environment, we define the relevant Uséacknt
components, which are responsible for the interaction of the target end users with the BD2Decide

platform. These users can be (as extracted from D2.1):

1 Health professionals taking the specialty of a surgeon, a medical oncologist or a radiation
oncobgist. These are the main users of the BD2Decide environment and, as being the
clinicians they are responsible for the diagnosis, treatment and falfp\wrocesses of the

patient. They, al so, have

full a cspeeialtes, weo

add the radiologists, who perform radiological image analysis and raditeatare extraction,

the pathologists, who are

responsi bl e for

record, and the biomolecular analysts, who perfgenomic feature extraction.

1 Clinical researchers, who have access to HNC data stored in the CDSS for research purposes
only and subject to the national and international laws and the data privacy policies of the

associated clinical / research centre.

t

h

t

1 To some extent, the patients themselves, who are involved in the treatment decision making

process by running the IPDA tool (jointly with their physicians) and assessing the expected

impact from the adoption of a specific treatment method in their ovefallahd survival

conditions.

In order to summarise the involvement of the BD2Decide environment in this deliverable, we
present the perspective of the BD2Decide logical architecture for the user interface (Ul)

components. This is depictedrigure4.

Patient
Documentation Allgw Nesr virttiat
Collect EHR data System (PDS) plos ol patient data

collaboration

Tumor Board
Collaboration
Imaging ‘ Environment
Analysis 1

Tools

(TBCE)

Clinician

System (CDSS)

Segment images,
Extract features
(qualitative and

quantitative)

Interactive Patient

co-Decision Aid
(IPDA)

Inform on
treatments and
impact

Patient

Researcher

Digital Patient
Exploration
Environment
(DPEE)

Clinical Decision Support

Visual
Analytics
Tool

Conduct
research on
statistical HNC

Figure 4: The User Interface components of the BD2Decide environment.
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As shown inFigure4, the BD2Decide environment offers the following tools to allow interactions
with the envisged end users:

1 For theclinicians

A The CDSS, which hosts the main BD2Decide environment, including the prognostic
prediction models. The Ul of the CDSS acts as the Ul container for the clinicians to: i)
collaborate with each other in the context of the duroard organization (through the
Tumor Board Collaboration EnvironmentT BCE) and ii) to visual:.
the context of assessing their clinical status, along the HNC treatment phases (through the
Digital Patient Exploration Environme(DPEE).

A The PDS, which allows the development of
the collection of the relevant data from the information systems of the clinical centres.

A The Imaging Analysis Tools, which is a set of tools for the proegssf radiological
images. Namely, three separate tools are offered through the BD2Decide environment,
which maintain their own distinct user interfaces. These tools allow the clinicians segment
the radiological images, which may be provided in variousn&ébs, and generate the
relevantradiomicsfeatures.

A The IPDA tool, which is personalised for each patient, based on the treatment decision
making process run by the clinicians. This tool, also, interfaces with the CDSS to invoke
prognostic prediction foihe selected treatment processes relevant to the disease case of the
patient.

1 For thepatients

A The IPDA tool, which is used as an informative interface for the patietisrtade aware
of their HNC case, the treatment methods proposed by their phys{@adsthe tumor
board), and the impact of these treatments in their life and survival conditions.

i For theresearchers

A The Visual Analytics Tool, which assists them in managing the plethora of data made
available in the Big Data infrastructure from clinicstiudies, research activities and
statistical bodies on HNC disease cases.

The remaining of this deliverable is dedicated to the analysis of the interaction components of the
BD2Decide environment by presenting an initial sketching of the screens exfmcesath end

user. The analysis includes the functionalities that these sketches depict, as well as the flow of the
sketches that should be followed by the end users.
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3 ). 4%2! #4) 6 %S CODEGISMONIAD

Il nteracti wRe cPiagii ;em t Aisel taole that RdpApatients toabecome involved in
Shared Decision Making by clarifying the treatment or medical decision that needs to Héd igken
These tools provide information about the options and outsoarel clarify personal values. To
this end, | PDAGs shoul d:

1 Help patients to decide the treatment option that fits better their preferences and circumstances;
f Support clinicians during consultation by pr

In the rest of this section, we describe the user requirements of HNC patients and specialists. Then
we present a first IPDA prototype we have created considering these requirements, as well as the
processes described in Deliverable D2J1

3.1 User Needs

The International Patient Decision Aid Standards Collaboration (IPDAS Collabofation)
recommends shbudtbe dareflidevelop@d, usested and open to scrutiny, with a
well-documented and systematically applied dewelend [12]. Figure 5 shows the development
process recommended by the IPDAS Collaboration.

Following this recommendation, we identified patients and clinician user needs. We ingerview
Dutch larynx cancer patients and their clinicians (Sedidnincludes the interview schema used
during the interviews, which is only available in Dutch).

From larynx cancer patients (Stage T3 or T4; N=14), who were treat8tAASTRO or in the
Dutch Cancer Institute (NKI) between 20220 15, t he f ol l owing user ne
identified:

1 Easyto use,
1 Reliable information and freaf medical jargon

1 Treatment information related to implications in daily life, eiew of side effects as well as
i nformati on regarding t o patientos own Spe
support);

1 Minimal textual information: Animations and videos to make treatment options clearer;
preference of spoken information,trat than text.

Z http://ipdas.ohri.ca/
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Scoping: Define scope and
purpose of decision aid and
target audience

\ 4
Steering 1: Assemble

steering group, including
clinical experts and patients

Y
y A A
Design 1: Assess Design 2: Assess Design 3: Determine Design 4: Review and
patients’ views on clinicians’ views on format and synthesize evidence
decisional needs patients’ needs distribution plan
\ 4 A Y

y

Prototype: Draft decision
aid, incl. storyboard, script,

design, etc.
y A 4 Y
Alpha testing 1: With Steering 2: Review by Alpha testing 2: With
patients to check »| steering group; redraft and < clinicians to check
comprehensibility and redesign if necessary acceptability and
usability usability
4
A
Beta testing 1: Field Beta testing 2: Field
test with patients to test with clinicians to
assess feasibility assess feasibility
! y
Y

Steering 3: Steering group
reviews field test results
and finalizes decision aid
and distribution plan

Figure 5: International Patient Decision Aid Standards Collaboration- Developing process.

From HNC clinicians (N=8: Radiotherapists, Ear Nose and Throat (ENT) physicians and Head and
Neck Surgeon), the following s er needs regarding PDAO&ds were

1 Easy to use for people with low literacy and basic computer skills;

1 Include mainly visual an interactive information;
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1 Provide a way to check if the patient understood the information about the treatmentamudions
side effects, (selfests);

1 Information regarding survival rate, differences between treatment, side effects of the treatment,
and treatment experience aspects, particularly treatment and hospitalization, follow up
consultations, as well as Qualitylafe aspects, such as swallowing, voice quality and odor and
how these aspects will impact in their social life.

1 Provide a way to understand how their lives after the treatments would be like, especially after
surgery (an option could be using virtual rggy

1 Help the clinician to understand what are the most important aspects for the patient;

1 Guide the patient to understand her preferences, giving the possibility to score the most
important aspects. This will minimise the error of choice and uncertainty.

1 Facilitate the understanding of probabilities and percentages;
1 Include psychosocial aspects, sexuality, marriage, and social life after treatments;

1 Information of the IPDA should be equal to the one provided by the clinician, to avoid
confusion;

1 Include eferences to scientific literature.
Other aspects mentioned by clinicians were:

1 In the literature the existing evidence of treatment is only available as average, and to provide
advice to an individual patient was not always possible;

1 Psychosocial aspedtse very important;

1 Considering to evaluate the cognition level of the patient before using IPDAs (as patients may
have Korsakoff's syndrome or other mental iliness).

3.2 Sketches design

As mentioned before, based on ctidecearlies wa céeatedn e e d
an initial prototype for larynx cancer patients T3/T4 (in Dutch). In this section we describe first the
main characteristics and functionalities of the IPDAs. Thereafter, we present how the interface
looks.

3.2.1 User functionalities and workflow

We defined IPDA should be personalized, informative, provide guidance, interactive and user
friendly, reproducible and cosfficient. An overview of the main characteristics of IPDAs is
presented imablel.
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Table 1: The main characteristics of IPDAs.

Characteristic

Description

Informative

For thepatient information should be:

Reliable, based on scientific evidence;

Based mainly on video and short animations, use of short phases;
Minimal use of text;

Preference for voice over;

= =4 4 A -

Explain probabilities in a graphical way, not as percentages.
For the patient and the clinician:

T Printed report of the preferencg
answers, questions and notes (to be usedglaansultation).

Personalized

1 Personalize information about treatments;

Based on patientds disease, t he
relevant to each patient (e.g. T3 vs. T4 patients may get different treg
options).

Provide
guidance for
value
clarification

Guide patients to identify their preferences. To this, #melapproach of value
prompting questions regarding QoL and treatment experience is used
clarification, from the Eisenberg Center for the Agency for Healthcare Reg
and Quality USA13]:

Question:If you have to pee more often for a period of 2 months, this
affect your quality of lif€€hoose an answer:

(A) Hardly, it is unpleasant but | can handle
(B) Some but I would be able to adfu
(C) Greatly, | would not be able to adjust

User friendly
& interactive

Easy to use, clear and close navigation
Provide a structured way to understand and compare treatment ¢hoice
Usi ng

Patient can raew the information as many times as she/he wants

attracti vlei,k eion tienrtaecrtfi avcee,

Available 24/7. Wekbased tool, available for tablets

Reproducible
& Cost
efficient

= = =2 =/ A =

Easy to adequate for other (HNC) diseases, and easy to translate int
languages

9 Definition of a design frameworthat can be reused for different disea
and languages

1 Animations created in a way that only by translating the voice over
animation will be ready in other languages
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Based on the main charact er jadthditesatug néhs areas e d a
well [14][15][16], we have described the workflow of the IPDA$-igure6.

Patient Experience Patient Decision Aid Tool

v

Getting information | | UC#01 UC#10
about the tool. Introduction Dictionary
l Y
v
Learning aboutthe | | UG#02
navigation of the tool. Tutorial
l A
h 4
Filling in personal | UG#03
data User Profile
l Y
h 4
Learning about the
: Uc#04
different treatment r------ )
options. Treatment Options —¢ l
 J
P Y
UC#05A UC#058 UC#05C
Treatment Option: Treatment Option: Treatment Option:
Radiotherapy ChemoRadiation Surgery
« Introduction Video + Introduction Video « Introduction. Video
+ What s it about? Animation + What is it about? Animation + What s it about? Animation
« Preparation. Animation + Preparation. Animation « Preparation. Animation
+ The treatment. Animation + The treatment. Animation + The treatment. Animation
+ Side effects + Side effects + Side effects
+ Pros /Cons + Pros/Cons + Pros /Cons
« Patients Experience. Video « Patients Experience. Video « Patients Experience. Video
¥ v
Comparing the
] UC#06
different treatments ------| .
side by side Treatment Overview
l A
h 4
Checw%”'::gmedge """ Knou'\‘r‘:ggog Test
questionnaire g
l Y
h 4
Checking which side
effects have impact | UC#08
on personal quality of Preference Test
life.
l Y
v
Printing resultsto | UC#09
take to the doctor. Results
Making a shared
decision with the
medical specialist.
Figure 6: Workf low IPDAs.
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3.2.2 User Interfaces - Initial prototype example

Following the workflow presented iRigure 6, in the rest of this section we describe the initial
prototype and provide some examples. The tool was created in Storylinelaeficwhich is a
software to create interactive content.

1. Introducing the patient to the tool

Flow ID UC#01

Title Introduction

Actor Patients

Description Introducing the patient to the concept of the tool and its purpose.

Steps

1 Introduce the pups e o f the tool, gi ve ac
and help

POA_Lurpm_vi2

Miin \ntroductie * Introductie

Welkom!

bij het keuzehulpmiddel voor patienten met

Min resultaten ’ strottenhoofdkanker, Dit middel is bedoeld
om u extra informatie te geven over de
verschillende behandelingen en u zo te
helpen een keuze te maken

Deze tool is niet bedoeld om het gesprek
met de dokter te vervangen. U zult
uiteindelijk samen met uw arts een keuze

EXampIe voor een behandeling maken.

Volgende pagna>

Menu is presented on the iffide of the screen with the following optio
Mi | n introducti e ( A My i ntroduc
treat ments) ; ofmpeargeloinj)kenoMi & K
(regarding the treatment options
resultateno (My results); HAWoord

Precondition  ExdzN0)

Description None

P00

3 https://www.articulate.com/
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Description The user willbe able to follow a tutorial about the tool.

Alternative Close the application

flow

2. Making the patient comfortable with the tool

Flow ID UC#02

Title Tutorial

Actor Patients

Description Tutorial to explain to the user how to navigate through the tool

Steps
1 Follow the tutorial. Tutorial animation explains the tool navigation.
2 Or skip the tutorial.
| POA Laryro vz
et Introductie van de tool
Mijne behandelopties
vergeljken ! « Het menu aan de linkerkant laat zien in welke stap je bent
Er zijn 6 verschillende stappen plus een woordenboek.
Mijn kennis
Myn workeuren
Mijn resultaten Het woordenboek geeft u informatie over de moeilijke
« begrippen die in deze elearning worden besproken., Deze
woorden ajn altijd onderstreept en blauw in de tekst te
vinden. Als u op de woorden klikt verschijnt het
woordenboek,
Example

Deze holletjes geven aan hoeveel pagina's deze stap heeft.
Het blauwe bolletje geeft san op welke pagina je nu bent.

Zoals in dit voorbeeld:u bent op pagina 1 van de 3 pagina’s

in deze stap. ‘

¢ Vorige pagina a Volgende pagina>

UC#02 I ntroduction to the to

Description Introducing the patient to the concepthe tool and its purpose.

PostCondition Nx®X¢]

Description Patient profile. It allows to customize the information about treatment of
presented to the patient.

Alternative Close the application or go back to any of the previous pages.

flow
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3. Knowing the patient, get the profile of the patient

Flow ID UC#03

Title User s profile
Actor Patients
Description Patient profile. It allows to customize the information about treatment of
presented to the patient.

Steps
1 Select age, type of tumand institution
2 Save userds profile

M;m"mradu.':le * Profiel

Mijn behandelopties .

Vergelijken Selecteer wat van uvan toepassing is:

Mijn kennis . Mijn leeftijd:

Min voorksmm ; Jonger dan 70 jaar [ Ouder dan 70 jaar

Mijn resultaten

Mijn ziekenhuis:
Maastricht UMC+ Antoni van Leeuwenhoek
Example Mijn tumor is een: )
T3 T4
< Vorige pagina :-::ipg::;i::::vw“m i Opslaan
Patientds profile (APTr
Precondition [Ez&V
Description When the user opens the application, he or she must select her profil
type of tumor, and hospital

P00

Description The user is able to access the information about treatments

Alternative Close the application or change

flow
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4. Provide information about treatment options, side effects, risks and benefits

Flow ID UC#04, UC#05A, UC#05B, UC#05C

Title Treatment options (AMi jn behandel
Actor Patients
Description | Treatment options. Explains the treatment options regarding: Characte
Pros, sideeffects; evidence of treatment (survival rate, tumor control)
User must first see alhformation about a treatment, so the next treatr
becomes active
Steps
1 Select AWatcho in each one of the
2 Watch the videos and animations on the topics
3 Read more information by clicking the rbdttons
Examples
UC#05A Radiotherapy Introduction(Video)
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Flow ID UC#04, UC#05A, UC#05B, UC#05C

UC#05A Radiotherapy Preparation (Animation)

UC#05A Radiotherapy The treatment (Animation)
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Flow ID UC#04, UC#05A, UC#05B, UC#05C

Voor de operatie Na de operatie

UC#05B Surgery: What is it about? (Animation)

Preconditio | lzdz¥¢;

Description | User profile must & completed.
To watch each treatment, the last treatment needs to be seen by the user.

PaostConditi Mx{OX0]

Description | The user is able to access the information about the second treatment

MIEEN I Ret urn t o user 0s p y orfretdrnetp anoalready ed
flow treatment
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5. Provide a way to directly compare the treatment options

Flow ID UC#06

Title

Treatment overview

Actor Patients

Description

Giving an overview of all the different treatments.

Steps

2

PDA_Larynx_v02

Mijn behandelopties
Vergelijken

Mijn kennis

Mijn woorkeuren
Mijn resultaten

Woordenboek >

Example

UC#06

§ Mijn Introductie R

Treat ment

1 Watch a summary of thdifferent treatments.

.

[l Chemoradiatie ]

Uw hals wordt gedurende 6-7 weken
op werkdagen bestraald
U zulté-7 weken elke
doordeweekse dag naar het
ziekenhuis moeten komen

Mogelike complicaties korte termijn
« Huidirritatie

« Misseljkheid

* Droge mond

« Slikproblemen

+ Smaakverandering

Mogelijke gevolgen lange termijn

» Verminderede werking schil dklier
+ Problemen metslikken

* Droge mond

« Hogerrisico op hersen infarct

Mogelik aanvullende behandeling
Als una 5 jaar nog in leven bent
bljkt dat gemxidel 20p de 10
mensen alsnog een operatie hebben
moeten ondergaan in verband met
terugkeer van de kanker of
problem en met het sottenhoofd

< \Vorige pagina 7‘

U krijgt verpreid over zeven weken drie

kuren chemotherapie en tegelijkertijd

w o'dl uw hals bestraald
Uwaordt 3 maal gedurende enkele
dagen opgenomen voor
chemotherapie

« Uzut7weken elke doordeweekse
dag naar hetziekenhuis moeten
komen.

» Intensieve behandeling met meer
bijwerkingen dan alleen bestraling.

Mogelike complicatie korte termijn

« Dezelfde bijwerkingen als bestraling,
maar dan heftiger.

» verslechterde nierfunctie

Mogelijke gevolgen lange termijn
* Gehoorschade

« verminderde werking schildklier
* Kans op nierfunctiestoornissen

Mogelike aanvullende behandeling.
Als una 5 jaar nog in leven bent blijkt
datgemiddel 2 op de 10 mensen
alsnog een operatie hebben moeten
ondergaan in verband mettenugkeer
vande kanker of problemen met het
strottenhoofd

Overvi

=8

verwijdering van strottenhoofd

uryvgcr.lome\
Ukrijgteen stoma inde hals

+ Uzultop een nieuwe manier
leren praten

« Uhoort binnen twee weken of de
tumor geheel verwijderd is

« Uzultna de operatie 7 weken
bestraling krigen

Moubit complicaties korte termijn:
Nabloeding

+ wondinfectie

+ Trombose

+ Fstelvorming

m;all]a gevolgen lange termijn
Problemen met stemprothese

» Problemen met slikken

+ Veranderende ademhaling

« verminderde reukfunc tie

Mogelijk aanvullende behaneling

In de meerderheid van de gevallen
zult u 4.6 weken na de operatie cok
bestralinge krijgen. Dan loopt u ook
hetrisico op de bijwerkingen van
bestraling.

e w

(AVer gel

Volgende pagina>

PR.O

Description

All treatments must be watched in order to compare them.

PO.0

PostCondition

Description

The user is able to access the information atveatments

Alternative Either

flow

Go

close the application

back

t o

Treat ment

Opt
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6. Check patientds understanding of treatments

Flow ID UCH#O07

Title Knowledge Test

Actor Patients

Description Testing the knowledge of patient via a questionnaire

Steps
1 Fill in the questionnaire
PDA_Larmx_wvi2
Mijn Introductie . Mijn kennis
Mijn behandelopties ®
| Vergetijken | Vraag 1/10
Mijn k
e Als u voor een operatie kiest, zal uw tumor met radioactieve straling
Mijn voorkeuren . behandeld worden.
Mijn resultaten
» Juist
Onjuist
Example .

INDIENEN

UC#07 Knowl edge Test (A Mi

PRO

Description The treatment overview (UC#06) must be seen by the user.

P00

Description The user is able to access the treatment overview

Alternative Either: Go back to Treat ment O
flow overview, Help; Glossary; close the application
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7. Help patient to clarify values and preferenes

Flow ID UCH#O07

Alternative

flow

Title Preference Test
Actor Patients
Description Checking the preferences of quality of life and treatment experience
user using questions prompting
Steps
1 Select per question ldneafdpetcitony o(y
Answers: (a) Hardly, It is unpleasant but | can handle; (b) some but | wol
able to adjust; (c) Greatly, I w
2
Get report over preferences
Mijn Introductie . Mijn voorkeuren
Mijn behandelopties @
b i Vraag 2/13
L 1 Een eenmalige zware ingreep waar een lichaamsdeel wordt verwijdert uit
Mijn voorkeuren mijn lichaam, heeft voor mij:
Mijn resultaten
Kleine impact op mijn Grote impact op mijn Grote impact op mijn
leven, zou ik mee leven maar zou ik mee leven, zou ik niet mee
EXampIe kunnen leren leven kunnen leren leven kunnen leren leven
€ \Vorige pagina Volgende pagina»
UC#08 Preference question
Precordition 3¢
Description The knowledge test must be finished in order to start the preference test
PostCondition x{eXy
Description The user is able to access the information about treatments

Either: Go back to Treatment Options; cham user 6s pr o

knowledge test, Help; Glossary; close the application
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8. Provide a summary report to be used during consultation

Flow ID

Title Resultslide
Actor Patients
Description Providing a summary report to be used during attagon
Steps
1 Print the report in the questionnaire
PDA_Larynx_v02
Mijn Introductie © Mijn resultaten
Mijn behandelopties [ ] Behandeling + onderwerp Gerelateerd san Kleine impact | Grote impact | Hele grote Mipn
op mijn leven, | op mign leven | impact op myn vergelijking
D 20u ik mee maarzouer | leven, zou ik niet | keures
Vergelijken . kunnen leren | mee kunnen | mes kunnen
leven |eren leven leren leven
Hin kel ? Q’rf:"m.., Onzekerhed
Testen Kwaliteit v.h leven
Mijn voorkeuren ° Infecties Kwallteit v h_leven
Operebe
v Risico’s operatie Onz2ekerheid
‘ Mun resultaten * E:en&b”onlcem Kwaliteit v h_leven
Urineverkes Kwalitert v h leven
yordenboek > Zware ingreep 1x behandelervanng
10 DG siekenhuis behandelenvanng
Exam p I e Narcose behandelervanng
Ui bestral
| Langer wachten resultaten | Onzekerheid
Lymfeidieren controle O
Erectieprobleem Kwaliteit v h_leven
Vaker/spontaan poepen Kwaliteit v h leven
5 weken, 4x4 DGN behandelervaring
Lymfeilieren controle Onzekerheid
Langer wachten resultaten Onzekerheid
2 MIND plassen ' nachts Kwaliteit v.h_leven
Erectieprobleem Kwaliteit v.h_leven
Ruggenprik Kwaliteit v.h.leven
1x behandeling behandelervaning
Zaadjes voor altyd behandelervaning
Printen

< \Vorige pagina Volgende pagina>»

UC#8- Results

‘ Precondition

PR.O

Description

The knowledge and preference test must be finished in order to see the
page.

PostConditio

PO.0

Description

The useis able to access the information about treatments

Alternative
flow

Either Go back t o Treat ment
knowledge test; preferences; Help; Glossary; close the application

Opt
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3.3 Interfaces and functionalities validation

In the context of this deliverable, a validation with Dutch patients and clinicians has been
conducted, and an initial IPDAs prototype has been created (see previous 3&utidext step is

to check comprehensibility and lsity of the prototypical IPDA. To that end, we will use a
revised version of the technology acceptance model formulatatebiatesh et al[17] and ask
patients and clinicians.

Thereatfter, the information will be translatéd the languages of thelinical centres of the
consortium(e.g. English, Italian, Dutch, and Germamd IPDAs forat leastarynx and oral cavity
cancer casewill be created and validated with patients and clinicians, (following the IPDAS
criteria). Addtional inclusion of highly interactive content will be evaluated (e.g. virtual reality to
help patients to experience the radiotherapy facility).

In parallel, the BD2Decide IPDAs will be enhanced with personalized information of survival,
coming from theprediction models of the CDSS. A java script will be defined to connedPba
to the CDSS.
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4 CLINICAL DSS TOOL STE

In this section, we emphasise on the tool used by the health professionals to manage the treatment
process of the HNC patients, based loa processes that we have already defined in Deliverable
D2.1[9]. We first make an overview of the user requirements to set the context of use of the CDSS
tool by these stakeholders and we then proceed with an initial appiaradesign of the user
interfaces, through sketches and wireframes. These sketches aim to provide a first look and feel of
the CDSS Ul with the expected functionalities being invoked by the health professionals, along the
phases of an HNC treatment prozes

It must be noted that, since the CDSS is the main BD2Decide component, the interactions with the
imaging analysis tools, from Fraunhofer, MAASTRO and POLIMI, and the PDS will be presented
in this section, as well.

4.1 User Needs

The CDSS tool is used by tinealth professionals to manage the HNC processes. As presented in
D2.1[9] and was further elaborated in D10], these processes are split into three main phases
(namely diagnosis, treatment afallow-up), each of which is further divided into process steps.

For each process step, one or more user interactions are involved, which reflect the necessary
interactions of the health professionals with the BD2Decide environment. For most of these
interactions, the CDSS Ul is the main front end component, which these stakeholders need to access
in order to benefit from the BD2Decide offered functionalities.

In the diagnosis phase, when a Head and Neck (HN) tumor is suspected by the physician, the
relevan t clinical personnel ar e collecting i nfc
information is used for the creation of the electronic health record (EHR). This information is
locally collected and managed in the clinical information system, bstatso inserted into the
BD2Decide environment. The information included in the EHR is progressively collected from the
clinical personnel and the physician, while, depending on the data that needs to be collected, a
number of health professional speisit are, also, involved. To this end, the PDS, which is the tool
for the collection of the patientsdéd data 1in
clinical personnel to perform the following user actions, once an HN tumor is suspected:

T The <cl inical personnel mu s t be able to ins:
behaviour affecting the risk factors into the EHR maintained in the PDS.

1 The clinical personnel must be able to record the clinical data into the EHR maintained in the
PDS.

1 The radiologists must be able to perform analysis of radiology images, including automatic
segmentation and characterisation of the images.

1 The clinical personnel must be able to recordrddiomicsdata, produced from the imaging
analysis performed bye radiologists, into the EHR maintained in the PDS.
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1 The radiologists must be able to manageréstomicsdata and the segmented images produced
from the imaging analysis process.

1 The clinical personnel must be able to insert the genetic data fronmotreylsample analysis
into the EHR maintained in the PDS.

1 The health professionals must be able to manage the genomic data produced from the
biopsy/sample analysis.

Through CDSS, the health professionals require to support the process for managingriadacrit
making decisions on the treatment that should be followed by a patient diagnosed with HNC. To
this end, the CDSS must be used by the health professionals in order to perform the following:

T Associate the coll ect e dnd geneticidata with épidemiology anda | ,
other populatiorbased data to monitor the health status of an HNC patient with respect to the
statistical population.

1 Request for prognostic prediction analysis, which allows the different specialties to assess the
impact of treatment decisions in the survival probability of the patient.

Enable the physicians and the health professionals to select the prognostic model(s) to run.
Offer comparison between the results produced from the selection of alternative models.

Allow visualisation of the prognosis results both in a graphical and a textual way.

= =/ =2 =2

Be able to monitor the impact of changing critical factors in the treatment on the prognosis
results.

Foll owing the physiciands as swyrua tuaonboardbaan be h e s
organised, in which the assigned physician will analyse the disease case of the patient and the
participating health professionals from vario
being exported by the PDS apdovide their own assessment on the clinical status of the patient
and the expected recovery period. Through the tumor board, the health professionals may examine
the disease progress from their own angle and build consensus on which are the appropriate
treatment options that should be proposed to the patient. This has to be implemented by the Tumor
Board Collaboration Environment component of the CDSS, which must cover the following user
needs:

1 Allow multiple health professionals to join up remotely intwal tumor boards, which can run
either in a synchronous or an asynchronous mode.

1 Allow the professionals exchange their views in an awdioal way, while exploring the
patientsd dat a, as they have been collected

1 Allow the professionals tanoni t or the patientédés recovery
scenarios.

1 Give the option for inviting health professionals in a tumor board.
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1 Allow the tumor board chair to manage the virtual tumor board in a virtual space.
1 Enable recording the meeting fiuiture reference.

1 Give the possibility for producing a consensus report on the treatment options to be proposed,
along with the foreseen impact on the patient quality of life, as the result of a running tumor
board.

During the treatment phase, the CDSS8stmallow the physicians to record the selected treatment
option and update the patientsd data in the I
Thus, clinical, pathological and potentially radiological data, also, collected at this phade, wh
have to be inserted into the PDS and the BD2Decid environment to facilitate personalised
assessment of the treatment criteria to be examined by the physician and the other health
professionals. In that respect, the CDSS must implement the followinds rafethe health
professionals:

T Al'l ow the collection of patientsd clinical,
them with epidemiology and other populatibased data to monitor the health status of an HNC
patient with respect to theasistical population.

1 Allow the surgeon to insert into the PDS the treatment data, recording the surgery procedures.

1 Reassess the prognosis on the survival probability through prognosis, which is performed using
the patientsd datnephaseo|l | ect ed at the treat me

T Be able to analyse the i mpact of the treat me

As the last phase in the HNC process is the follpaphase. In this phase, the health professionals
must be able to personalise the follow up scheduthesf patient, based on the foreseen individual
outcome. Subsequently, the CDSS should be able to:

Explore patientsdéd data in a wuser friendly wk¢
graphics. The data exploration view should combine an overvidheaiain followup to present

(such as the patientds demographic data, ri sk
T Visualise patientodés risk assessment in the f

1 Compare the risk assessment of a patient with respect to the risk stratiffoateomgroup of
patients with similar tumor disease cases. This should be accessible through interactive graphs,
in which the health professionals can select the datasets to visualise for part or the whole group
population.

1 Suggest the patients an editabdesion of the followup schedule.

1 Propose the health professionals to customise the falfpvgchedule of a patient, if any
additional data is made available for this patient, which affects the prognosis.

1 Reassess the prognosis on the survival probabiiityugh running the respective prediction
model s, which is performed usi ugphdsehe pati ent
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Across the three phases of the HNC treatment process, the CDSS should allow the health
professionals to access the quality ifé lassessment score for their patients. This assessment is
collected from the responses that the patients are requested to give in online questionnaires. As
presented in D5.110], for the BD2Decide project, we have selectieel following quality of life
assessment questionnaires (the implementation of which has been introduced in this deliverable):

f The EQ5D-5L questionnaire developed by the EuroQol Gfdiap the measurement of health
outcome;

f The QLQC30 from EORTE, whichis a questionnaire developed to assess the quality of life of
cancer patients;

1 The QLQ- H&N35 from EORTC, which is a questionnaire developed to assess the symptoms
or problems arisen from a treatment followed by cancer patients.

Through CDSS, the healthrgdessionals, and especially the physicians should be able to check the
assessment score for their patients in the various phases of the treatment process. Typically, the
patient is requested to fill in these questionnaires as follows: i) at least oneluing the

di agnosi s, so that the physician has a basel
frequent intervals during the treatment phase (and depending on the selected treatment option), so
that the physician can monitor the impactoh e tr eat ment evol ution in

life, and iii) following the scheduled visits of the patient during the follgmphase. Irrespective of
the time that the questionnaires are filled in, the physicians must have access to the aysildil
of life data at all times.

4.2 Sketchesdesign

As mentioned in SectioB.3 and shown irFigure4, this section focuses on the user interfaces for
the PDS, the CDSS, including the TBCE and the BRihd the imaging analysis tools.

Based on the user needs in sectiynwe introduce in this section the general flows for the
implementation of the expected functionalities for the CDSS, considering also the role of other
components, such as the PDS and the imaging analysis tools. In that rEgpeet/ presents the
workflow for the diagnosis phase. As shown there, the main steps of the process include: i)
accessing the PDS tatand getalbbselinet quapty of ilife assedssnenty) &
accessing the imaging analysis aadiomicstools to extract segmented volumes of the radiological
images and theradiomicsf eat ur es , Il ii1) accessing the DPEE
in the digital exploration environment, iv) accessing the CDSS to perform prognosis prediction
analysis for the patient, and v) accessing the TBCE of the CDSS to organise virtual tumor boards.

In the same senskEigure8 presents thevorkflow for the treatment phase. As shown there, the main
steps include: i) accessing the PDS to coll ec

* http://www.eurogol.org/edd-products.html
® http://groups.eortc.be/qol/
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quality of life assessment at scheduled time periods of thetneastnent phase, ii) accessitige
DPEE of the CDSS to explore patientédés dat a
accessing the CDSS to perform prognosis prediction analysis for the patient.
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analysis Imaging Tool features

Enter Upload Extract
pathological radiological radiomic
data data to PDS features

Forward to
radiomic tools|

Extract
genomic

Open MAASTRO Check imag€
features

Oncoradiomics type

Collect
baseline QoL

Open POLIM
tool

Wait for Browse
further e-CRF complete 3 Sign eCRF patients in
patient data CDSS

Select patien
to visualise

Access digita
exploration

Discuss Cluster HCYIEEE
based on

patient case patient on risk o Check
similar cases
treatment

Patients O P

Sign Assess on Request
treatment Tumor Board treatment Compare patient@
options options prognosis

Propose
treatment to Access IPDA
patient

Figure 7: The general workflow for the CDSS, the PDS ahthe imaging analysis tools in the diagnosis phase.
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Enter
Patient patientsQ
Treatment treatment

Chemotherapy or
Radiotherapy

Record
toxicity data

treatment
data

Collect QoL

for (post)

treatment
period

Wait for Browse
further e-CRF complete Sign eCRF patients in

patient data CDSSs

Request Access digital Select patient

exploration to visualise

patient®
prognosis

Assess
probability on
reoccurence

More post
reatment visit;

Go to follow
up

End
Treatment

Figure 8: The general workflow for the CDSS and the PDS in the treatment phase.

Finally, Figure9 presents the workflow for the followp phase. As slwn there, the main steps of
the process include: i) accessing the CDSS to manage the-igh@ehedule, ii) accessing the PDS
to assess the quality of life in the follayp schedule, iii) accessing the DPEE of the CDSS to
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expl ore pat i gialtexperatidneenvaonment, andhiv accessing the CDSS to perform
prognosis prediction analysis for the patient.

Configure
follow-up
schedule

Patient
Follow-up

Wait for
patient visit

Access digita

Patient visit .
exploration

Request
patient@
prognosis

Prognosis
based on Compare
similar cases

Cluster
patient on risk

Assess
probability on
reoccurence

Check for ‘ Collect QoL
schedule to assess for follow-up
revision patient period

Manage
follow-up
schedule

Check for
more Visits

Revise
follow-up

More visits

Produce
Report

End followrup

Figure 9: The general workflow for the CDSS and the PDS in the follovup phase.
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The above described flows are Bsad to define user functionalities in the following section.

4.2.1 User functionalities

The functionalities defined for the CDSS tool target to allow the health professionals execute the
HNC processes. As such, in this section, we define these functionalities, have been initially
identified in the description of the use cases and BD2Decide user needs in Deliverable D2.1.

Diagnosis Phase

At the diagnosis phase, once a patient first visits a hospital to tackle a disease case, the electronic
health record (HR) of the patient is created and recorded in the clinical information system. The
respective functionalities that refer to the involvement of the BD2Decide environment in the case
that a patient first visits the hospital are presentdedguare10.

The patient is assigned to a physician, who is responsible for managing and signing the EHR. The
latter is filled in by the clinical personnel, which record demographic and clinical data of the
patient, as well as they report on thedifyle behaviour of the patient, which affects the risks factors

for the (re)occurrence of an HNC case. As shown Rigure 10, these functionalities are
implemented by the PDS component, the data of which is integrated wittDB8 @r viewing
purposes. This means that, PDS maintains a user interface for inserting data comprising the EHR,
while the CDSS Ul is used to manage and explore this data. Furthermore, in order to support the
physician in a prassessment of the tumor ltsation, the CDSS Ul offers a sketching function, in
which the physician marks the tumor location in the four disease cases that are examined in the
BD2Decide project, namely, oral cavity, oropharynx, hypopharynx, and larynx.

e e e A |PDS

Sign

]
| |
| e Register :
I patient’s J first visit |
I~ data |
. | e -—- | +
; i I \ l il
|
| J S - h - |
-rf, § | _— Enter g — | :
.. |/ Manage ye ic O\ N i
Physician —>{ EHRg - ——»f demox_;rfmhlc e— Create EHR H_:_ _ Clinical
N | g ~_ & clinical J Personnel
| ™ | ~ ~ ~__data - |
| \\ L_________________E _____ |
r————'l'q————\——————_— ———————————— " '-'—\\::—1—: e / |
: \ a7 T _—Correlate \1|L V' G :
I . | Sketch y ( sketch to \ | : AT ] |
| View . tumor radiological vl . . |
: :’ patient’s | N “~__images — : e |
| |
| |

S data

Figure1l0: Col |l ecting patient 6<sfirstdiiait a at the diagnosi s
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I
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Once an HNC case is suspected, the BD2Desmm@ronment should allow the health professionals
in collecting the patientsé data that i's nec
shown inFigurell, the EHR is completed as follows:

1 The surgeon enters the chasatstics for the tumor and the lymph nodes and proceeds in a first
classification of the tumor case.

1 The pathologist examines the pathological data of the patient and inserts them into the EHR.

1 If required, a genomic analysis of the tumor is performed thedbimolecular researcher
assesses the genomic features extracted to complete the EHR.

1 If a radiological analysis is required, the radiologist invokes the BD2Decide tools to analyse the
radiological images and extract ttagliomicsfeatures. This is fuiner analysed later.

1 The patient is asked to fill in three questionnaires, which provide the physician and the other
health professionals a baseline assessment
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Figure 12: Perform radiological analysis, examination and staging.

As said aboveradiological assessment of imaging datasets may be requested by the clinician.

this case, the radiologist can provide structured information by means of the imaging analysis tool
implemented in the BD2Decide environmeAs shown inFigure 12, the radiologisican retrieve

images form the picture archiving and communication system (PACS) or from other media supports
(e.g. CD, DVD, USB drive, cloud, etc.) angload imaging datasets for the purpose of tumor and
lymph node standardized assessment. privacy issueshese images, prior to be uploaded, are
processed and anonymised to prevent the image reproduction and the association with a specific
person, whichallows to circulate the imaging data within the BD2Decide environment and outside
the information systems of the clinical centres.

Oncoradiomics
feature
extraction tool

Load
segmented
CT image

Configure
parameters for
the extraction
process

Load image
features

Load image

Load
segmented

Extract

Radiologist MRI image POLIMI
radiomic radiomic
analysis tool features

Manage
features

Upload
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Figure 13: Perform radiomin feature extraction.
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Standardized image assessment includes segmoentsit tumor and lymph nodes, as well as
description of clinically relevant oncologic parameters. Image segmentation is performed semi
automatically and can be edited to obtain volumes for quantitative analysis. Screenshot of tumor
and lymph nodes can beloaded for multidisciplinary discussion in the tumor board

Figure 13 presents the process for the radiomics feature extraction. In this process, the radiologist
exploits the segmented images (of various types, like CT and M&las) and the corresponding
image features extracted earlier to generate the radiomics features of the radiological data, which
are inserted into the EHR through the PDS Ul (as showsigare 11). The radiologists have the

ability to configure the parameters of the radiomics extraction process.

During the examination of the patientds statu

well) can have access to the overvi e@DS®Wl t he
offers the health professionals the respective functionalities, which are summafsgpad@id. As
shown there, the physician has two options
traditional way (i.e. taldar form) or by initiating the DPEE component of the CDSS [Sgare4),
which | oads the virtual patientds view mode.
the collected data in the PDS connect to the tumor kat#dn, so that the health professionals can
have a better (and visually pleasant) explora
____________________________________________________ ]
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Figure14: Vi sual i se patientds dat a.

Of particular importance is the fact thatdugh CDSS the physicians have the chance to invoke the
prognostic prediction analysis tool and appl
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predict on the survival probability rate for the patient, when following certain treatment options.
Prediction is based on simulations, which are transparent to the health professionals, who can only
view the factors affecting the results of the models. Through CDSS, the professionals may select to
compare various models and predict the impact of thetedldreatment options. Moreover, this
prognostic analysis process allows the physic
similar cases and, thus, cluster their patients to risk groups.

The above functi onaliisatioa and prognostip preadictiem andaysis adea t a
exploited to the assess the criteria for making decisions on which is the appropriate treatment (or
treatments) that should be proposed to the pa
tumr board, who are joined up together (either
and decide on the suitable treatments. The tumor board can be organised with the support of the
CDSS Ul and especially the TBCE component (Bagire 4), which offers the functionalities

shown inFigure15.
7
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Figure 15: Organise the Tumor Board.

Following the decision of the tumor board, the physician interacts with the patiexplénethe
avail able treatment options and their i mpact
ri sks in the quality of the patientods |ife.
environment for the treatment decision procest) theinvolvementof the patient, are presented in
Section3.
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Treatment Phase

I n the treatment phase, the main actions perf
EHR with the data about the followed treatmeptions, which may include a surgery, one or more
chemotherapy treatments and/or one or more radiotherapy treatments. Apart from inserting further
data to the EHR for the treatment phase, this phase includes theeptisient period, which
includesthepocess steps for visualising the patient
of the patientds HNC case, based on the new d
intervals, which depend on the followed treatment. Moreover, &oh dreatment (except for
surgery), a set of toxicity data is involved, which should be managed by the physician and the other
health professionals and be inserted as part of the PDS component.

All these functionalities are made available to the physiciemisthe health professionals through
the CDSS and PDS Ul, as showrFigurel6 andFigurel?.

D
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Figurel6. Col |l ecting the patientsd dtedtrmentplmses.t he t he treat
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Figure1l7: Vi sual i se patientds data after treat me

Follow-up Phase

Finally, in the followup phase of the HNC treatment process, the physician accesses the
BD2Decide environment to monitor the clinical status @& platient after a specific treatment or
treatments have been applied. In this phase, the CDSS automatically configures thaigollow
schedule for the patientds visits to the hosj|
prognosis, but thehysician can always edit it if necessary.

As shown inFigure 18, the followrup process involves a step for making predictions on the
reoccurrence factor, in which the physician may assess how the-igh@eriod is evolved for &
specific patient and, according to similar cases, apply changes in the-filsshedule. During the
scheduled visits, the patient should respond to the questions of the quality of life questionnaire,

A

which are used by the physician, along with othérpae nt 6 s data to assess t

Finally, the CDSS Ul allows the physician to
and print detailed reports on the way that the HNC patient has been treated, since the diagnosis
phase.
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Figure 18: The functionalities of the CDSS and the PDS components in the folleuwp phase.

4.2.2 User Interfaces

Following the functionalities presented in the previous section, in this section, we provide sketches
of the expected usertarfaces for the CDSS (along with the PDS and the imaging analysis tools),
which aim to implement these functionalities.

As presented in Sectioch?2.], the physicians have two different components to manage the EHR
withthepat ent s data. The first one is the PDS, w
is collected from the hospitals and the clinical centres. During the collection phase, the clinical
personnel and the health professionals use the PDS Ul to subimé pati ent 6s de
BD2Decide environment. Once this data is collected and registered into the storage layer of the
PDS component, the BD2Decide environment provides the CDSS tool to allow the health
professionals to manage the visualisation efthp at i ent sd6 dat a, making p
and collaborating between each other in the tumor board. Along with these tools, in 8&fion

we also presented the functions for the analysis of radiology images, thheugspecting imaging
analysis andadiomicsextraction tools.

An i nitial version of the PDS UI for the coll
OpenClinica softwafe This open source software has already been introduced in thet projec
Deliverable D5.1/10]. Through this tool, the clinical personnel and the health professionals insert

® hitps://www.opeclinica.com/
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the patientsé data into the PDS in tCRE.ASo0r m
shown inFigure 19, the PDS view for the data collection offers the ability to select the category of
patientsd data that the user wants to insert
risk factor data, tumor characteristics, etc. Taegories follow the template for theC&F, which

has been described in Deliverable D2.1.

¥ [ OpenClinica Initial Data £ X |

€« c openclinica.bd2decide.eu

Select data
CategO I'V i_ ! Demogra..(18/21)| Risk » | — Select to Jump - v i
| TRRITRNE] AT BT
Page: Save | ot )
Patient ID|0123456789 L]
Hospital| MAASTRO ¥ 1]
Unique identifier| 0123456789 L]
Insert data ~ Local Patient 10[(123456789 )
Date of Birth 0g-Jul-1984 i ]
Date of first diagnosis 07-Jul-2014 Cw
Age at diagnosis[29 -
e Mal ld O
Femal.
k hte 1]

HB level 7 5

PLT level (150

Figure1l9> The PDS Ul for the collection of patientso6 dat

Through the view ofigure 19, the health professionals and the clinical personnel can access the
functionalities of Sectiot.2.1, which have been assigned to the PDS (light blue areas in the
respective figures, fromigurel0up toFigure18).

More specifically, at the diagnosis phase, the clinical personnel caRigsre10):

1 Create the EHR of the patient under examination and register this patient with the itirst vis
data;

T Enter the patientds demographic and clinical
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T Enter the risk factor data, based on the pat

The physician and the health professionals ca
to their role in thereatment process, as follows:

1T The physician can manage the whol e «L£BR(@set |
perFigurel0andFigurell.

1 The surgeon can submit data with respect to theactexistics of the tumor and the lymph
nodes (se€igurell). The surgeon can also provide an initial classification of the tumor.

1 The pathologist can insert the pathological and genomic dat&i(gae11).

1 The radiologist can provide links to the segmented volumes of the radiological images and their
image andadiomicsfeatures extracted from the imaging analysis tools, as it will be presented
later (sed-igurell).

The sameview implements the PDS functionalities showrFigure 16. In this case, the physician

and the other health professionals access this PDS Ul view to complet€Rtebased EHR with

data from the treatment and the ptisatmen phase. Such data include information about the
treatment type and details, like surgery, chemotherapy and/or radiotherapy. For the last two cases,
this PDS Ul view will allow the corresponding health professionals to submit toxicity data (about
the followved treatment) to the BD2Decide environment.

The imaging analysis step is implemented through the respective tools provided by the Fraunhofer,
MAASTRO and POLIMI partners in WP3. These tools implement the functionalities shown in
Figure12 andFigure13. A prototype version of these tools is already available, so in this section
we present the screenshots from the tools rather than Ul sketches.

TlEies = T B 157

Figure 20: The Fraunhofer image andysis tooli selecting patients.
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More specifically, when a radiological analysis is requested, the radiologist opens the Fraunhofer
image analysis tool in order to select the patient for whom an analysis is requir€ig(se0).

The tool loads the available CT and MRI images for the specific patient, Bgypez21, and, then,

the radiologist can select of them to analyse or to load more images, through the dialog box shown
in Figure22.

G by A

Figure 21: The Fraunhofer image analysistooti ni t i al vi ew of patientd radiol c
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Figure 22 The Fraunhofer image analysis tool the dialogue box for selecting images for segmeation.

The images that the radiologist can select may refer to a tumor or lymph node. The respective image
segmentation to volumes is done through the editor showigime23 for the tumor case dfigure
24 for the lymph node case.
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Figure 24: The Fraunhofer image analysis tool segmenting an image on lympinode.

The segmerition process extracts some image features, which accompany the image itself when
they are saved into the Fraunhofer image analysis tool.
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Finally, the radiologist may select a set of segmented image volumes for each pati€igusee
25) that will be used by the BD2Decide environmentsapportingevidence in the tumor board
discussions.

Figure 25: The Fraunhofer image analysis tool selecting segmented volumes.

As shown inFigure 12, the segmented image volumes and their featare forwarded to the
radiomicsfeature extraction tools. More specifically, depending on whether the radiologist wants to
process a CT or an MRI image, he/she can openMAASTRO Oncoradiomics toabr the
POLIMI tool.

In case of a CT image analysis, the MAASTRO Oncoradiomics tool is loaded and the respective
view for the management of thadiomicsfeature extraction process (deigurel3) is presented in
Figure26. The user can select the appropriate segmenjaemording to thelecidednomenclature

(for example, we can useTV to describe Gross Tumor Volume and further refés10/p for the
primary tumor,or GTVnade_L or GTVnode_Ror the lymphnode metastases in the left and right
neck,respectively)jn an automatic way for multiple patients. Afterwanessearchers can select the
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most appropriate feature extraction style as present&igure 27. A report is finally generated
with detailed feature extraction process, therefla@can be exporteds spreadsheet for statistical
analysig(CVS, Excel File) as shown figure28.

F h
[l RADIOMICS ESEE

File Edit Tools Help k]

Data to analyze | Radiomic workﬂow[ Rﬁul‘lsl
— Add data from folder

DATEMP .

— Match structure names. .

File 1/4: PAT1.mat v [ Deetetie |
— Requested — Available— _ Mapping result
TS - |
CTV-1 Patient Requested  Mapped
PTV-1 GTV-1 GTV-1 GTV-1

e CTV-1 CTv-1
e PTV-1 PTV-1
SUV_kiier
SUV_primair
CTv-2
GTV-2
Spinal cord
Esophagus
Lung L
Lung R
GTV-total
[¥] Automatic structure i L

Figure 26: MAASTRO Oncoradiomic tool i home page

[l ReDiOMICS ol )

File Edit Tools Help B

Data to analyze | Radiomic workflow | Results

Select module to add... - Delete module |
1. CT Radiomics | 2, PET Radiomics|

— Features io calculate
(] stats  [+] Shape [¥] GLCM [¥] GLRLM [V] GLSZM [¥] LeG (V] Wavelet

— Texture settings
GLCM distance (voxels): | 1-5 Gaussian sigma minjstepimax (mm): | 055 05~ 1015

— Image intensity dizcretization
Binwidth - 25,00

— Voxel size resampling

[ | Resample to isotropic voxels (mm): 351 Resampling method: | Enear -

Figure 27: MAASTRO Oncoradiomic tool i CT radiomics extraction selectable options
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Figure 28: MAASTRO Oncoradiomic tool i CT radiomics results summary.

In caseof an MRI image analysis, the radiologist opens the POLIMI tool, which allows loading the
i mage data from the | ocal di r eRgure 29y Thenf thet h e
radiologist can select the different paramefersthe MRI image to view as shown Kigure 30,

while, in Figure 31, we present the interaction of the radiologist with the tool to request for the
extraction of the radiomics features for the seletteje type.
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Figure 31: POLIMI tool 1 calculating theradiomics features.

Moving to the core sketches of the CDSS Ul tool

data and manage the processes for the HNC treatment. The physician opens a Web browser and is
authenticated to the CDSS tool. The home page is loaded, as shbignre32. In this screen, the

general look and feel of the CDSS Ul consists of a side navigation pane, the central main screen and
a management pane on the top. This philosophy is followed in other screens #sswadited hat

the remaining sketches for the CDSS Ul in this section have been designed using the Mockflow

tool’.

" https://www.mockflow.com/
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Figure 32 The home page of the CDSS UI.

As shown inFigure 32, the physician (and, subsequentlyy dealth professional) can view the list

of patients that have been assigned to them or those patients for whom the specific user is
participating in their tumor board session. This specific screen implements the functionality
presented ifrigure14 about exploring the list of patients.

By clicking the fAview EHRO button, tFKgredBhysic
This page consists of the following views:

1 The left hand side navigatiobar, which allows the health professionals to switch between
different data views.

T The top status bar, which presents the progt
patient has entered the treatment phase, etc.).

1 The main central view,iwi ch presents the patients6é dat a
hand side navigation bar. This view is split between the various phases of the treatment process
(diagnosis, treatment, peseatment, and followup), while it groups the data in tlvategories
of the eCRF (demographic, risk factors, etc.).

1 The right hand side bar, which allows the health professionals to open external tools.

The specific screen ofigure 33 implements the functionalities presented Rigure 14 about
viewing the patientsdé dat a.
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Figure 33: The general view for the management of a patient in the CDSS UlI.

During the diagnosis phase, the physician may want to sketch the tumor location iecifie apea

of the HNC case (sdeigure10), which can then be correlated to radiological images. This is done
through the sketch oFigure 34. As shown in this screen, the physician invokes the tumor
localisation sketch function from the left hand side bar (when being in the diagnosis phase of the
main central window) and may do the following:

1 Select the tumor region from a drop down list (for oral cavity, oropharynx, hypopharynx, and
larynx);

1 Select anmmage for this region;
1 Select the drawing options;

1 Mark the tumor location and save the sketch.
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Figure 34: Sketching tumor localisation through the CDSS UI.

An important view of the CDSS is the DPEE UI, which presents a visudélinod the virtual avatar
representing the patient. This i s t hrgudldnct i c
This function should invoke a single page in the CDSS tool, which is the DPEE view and is
sketched likehe view inFigure 35. As shown in this screen, the physician invokes the visual model
function from the left hand side bar (this function is common irrespective of whether the health
professional is accessing the diagnosis or a@iimgr phase). Through the visual model view, the
physician and the other health professional s
model, which can be rotated in 360he user can zoom in a specific region of the HN 3D model
and selecttoeiw patientds data in a box |ike window

It must be noted that this screen is an initial approach to the DPEE tool and, through the upcoming
steps in the UCD process of the project, we expect that this view will be improved.
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Figure 35: The Ul of the Digital Patient Exploration Environment.
As part o f the patientsd data visualisation

analysis. This is reflected in all phases of the HNC treatment prosepsesented ifrigure 14,
Figurel7 andFigurel8. The prognostic analysis can be invoked from the left hand side bar, as seen
in Figure 36. The view wlch is loaded enables the physician to switch between the prognosis
window, the function for comparing the prognosis through the application of different prediction
models, the function for comparing the prognosis of the selected patient with patiensgmiléh

cases in the BD2Decide environment, the view for the risk stratification of the patient to cluster this
patient into groups with other similar cases, and the simulation window, which simulates the current
study of the patient with similar cases tbe reoccurrence factor, using populatimsed data.

Figure 36 focuses on the prognostic analysis view. As shown there, the physician can select the
prediction model to run and get the prognosis for the survival probabilityegbatient in various
visualisations, according to the model. By clicking on the visualisations, the physician can zoom
into the details of the graphs. On the right side of the window, the CDSS Ul loads the prediction
box, in which the physician can sefehe time window of the prediction and receive assistance on
which factors affect the prognosis for specific prediction cases, like the reoccurrence probability,
the survival probability, etc.
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Figure 36: Invoking the prognostic prediction analysis module of the CDSS.

The individual prognosis can also be performed for various prediction models. In this case, the
physician selects to compare the prognostic prediction cases for two or more prediction models.
This is presented iRigure37. The comparison case is mainly involved in the functionalities of the
diagnosis phase irigurel14.

During the diagnosis and the follemp phases irFigure 14 and Figure 18, respectively, the
physician can make a comparison of the patie
shown inFigure 38. The comparison views follow the ones presented for the individognosis.

In a later stage of the project development, we will examine the possibility with the clinical partners
(as evaluators of these sketches) to be able to select specific population criteria (demographic and
other criteria) to make comparisons.
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Figure 37: Comparing prognosis through different prediction models in the CDSS UI.
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Figure 38: Comparing similar HNC cases in the CDSS UI.

In Figure 39, we present the sketchrfthe CDSS Ul that allows the physician

to perform risk

stratification of the patients. The clustering approach aggregates the prediction factors for groups of

t he popul ati on
the rest of the population.

and

presents t

hem to thetophysi

It is noted that in all screens of the prognostic analysis view (fauare 36 to Figure 39), the

physician has an overview panel phic damj tekehtumeru mma
characteristics and the staging.
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Figure 39: Clustering patients and their cases, based on risks.
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Figure 40: Organising a tumor board through the TBCE module of the CDSS UlI.

In orderto decide on the most appropriate treatment option for the selected patient, the physician
can ask for a tumor board with the involvement of other health professionals. As explained in
Figure 15, the different specialties can Edorate through the TBCE view of the CDSS Ul. The
main functionalities of the tumor board refer to the scheduling of a board from the assigned
chairman (as presentedkigure40) and the execution of a tumor board (as shwdfigare41l). In

the first case, the TBCE allows scheduling the logistics of the board, setting the agenda by selecting
the patients to examine and inviting the respective professionals.
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Figure 41: Running a tumor board through the TBCE module of the CDSS UI.

In the latter case of running the board, the invited professionals can use the TBCE to access the
planned functionalities, including the exchange of views, which are recorded in the chat panel (on
the ottom left side ofFigure41) or the exploration of the pa
panel ofFigure4l).

At the treatment phase, the functionalities showrFigure 17 share common views with the
diagnosis phase. For example éxplorationof the list of patients is the already presenteBigure

32. What is different in this phase is the fact that the physician can browse through thentreatme
and postireatment data (surgery, radiotherapy, chemotherapy and toxicity data). As in the case of
the diagnosis phase, the data visualisation can be done either throteybutheview or the visual

model function. The first one follows the concept the presentation of the diagnosis data in
Figure 33. An example for the surgery data is presentedrigure 42. Thus, in this phase, we
maintain the general look and feel of the CDSS Ul, in which theatimodel is accessible via the

left hand side bar (as shownHkigure43
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Figure 42: Browsing the treatment and posttreatment data in the CDSS UI.
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Figure 43: Accessing the witual patient view of the DPEE in the treatment phase.

Moving to the followup phaseFigurel8introduced two additional functionalities compared to the
ones already sketched in this section. These refer to an overview reppdmhthe management
of the followup schedule.

Although the followup schedule could be a classical calendar view, we here focus on the summary
report view, which is presented kgure44. As shown there, the physician can d¢lydorowse to
specific information about the followp status of the patient and request to print a detailed report.

In this figure, we also see that the physician may access the QoL assessment view. As mentioned in
section4.2.], this is a horizontal process taking place across all the phases. This functionality
requires two steps to be accomplished:

1 The patient accesses the online versions of the questionnaires and responds to the questions
listed there. This has been idemdias expected functionality for the PDSFigure 11 for the
diagnosis phase, frigure 16 for the treatment and pestatment phase and kigure18 for the
follow-up phase.

1 The health professional assesses the quality of life of the patient, according to the scoring being
calculated for the questionnaires. This is reflected~igure 14, Figure 17 and Figure 18
respectively for each phase. In addition to itFigure17 andFigure 18, the physician may also
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Figure44 Overview of the patient supphasehedul e summary a

As it was described in D5.1 and summarised in se@jdhe patient accesses three questionnaires,
the EQ5D-5L questionnaire developed by the EuroQol Group, the -@BQ questionnaire from
EORTC and the QLQ H&N35 questionnaire from EORTC, as well. The response process is
supported by the PDS Ul, which has been implemented as an initial prototype for tienqaées
case through the Limesunfegpensource software, and in line with the guidelines provided by the

guestionnaire providers. The respective views have been designed for both a tablet and a computer
device.

8 hitps://www.limesurvey.org/
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Copyright & EuroQol Research Foundation.
EQ-50™ |s a trade mark of the EuroQoel Research Foundation.

Figure 45: Example of the interface for responding to the EQBD-5L questionnaire (reference from footnote4).

The sketch of the QoL scoring page for the selected patient in the various phases is presented in
Figure 46. As shown there, the physician may select for which QoL questionnaire is interested
(whether they want to browse the baseline score, which was collected in the diagnosis phase, or any
other score calculated during the (ppsteatment or followup pla s e ) . By clicking
patientsd resultso option, the physician <can
(through for example the view &igure45) and through which the score has been calculated.

As shown in Figure46, the physician may want to monitor the evolution of the QoL in time for the
specific patient. This is presented kigure 47. This screen presents the scoring the three
guestionnaires used the project
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Figure 46: Assessing the quality of life score in CDSS UI.
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Figure 47: Monitoring the evolution of the QoL scoring in CDSS UL.

4.3 Interfaces and functionalities validation

In this section, w present the validation planning for the functionalities and the user interfaces
presented in the previous sectib2 To do so, we consider the BD2Decide UCD design approach
that was introduced iRigure3.

The functionalities for the CDSS tool and other BD2Decide components have been identified from
the analysis of Deliverable D2.1 and the user needs. The approach that was followed in this
deliverable included a definition of user scenarios and azses for the various roles and
stakeholders expected to use Bi©2Decidetools. These scenarios have been identified by the
clinical partners of the project, and, as such, we assume that they exhibit a high level of validity, as
they reflect real problemfor the HNC processes.

In the compilation of the user functionalities in Sectibf.1, we provided a first assessment on

how the user scenarios and the use cases in D2.1 can be mapped to system level functionalities.
This maping process has been initiated by the technical partners of the project and it has been

presented to the clinical partners, as the most relevant ones to validate that the translation of stories
to functions is correctly depicted in the functionalitie§irded in that section. However, we do see

the need for a second round of the functionalities validation due to the fact that the design sketches
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