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CLINICAL CASE

RETENTION in-a nutshell —

RETENTION HYPOTHESIS

Heart Failure (HF)
Chronic, progressive condition
- high mortality (#%)
- frequent hospitalisations
- affecting severely the patients’ quality of life

Assumptions
- Remote monitoring can improve HF patient
management,
- Data analytics can support early detection of
symptoms and produce personalised suggestions

SOLUTION PROPOSED

PROOF OF CONCEPT - VALIDATION

RETENTION platform
- Acquisition of clinical monitoring data
- Recording of RWD
- Secure data transfer & visualisation
- Backend ML/AI enabled data analytics
- Production of personalised suggestions

Randomised Clinical Trial (RCT) Study
- 6 hospitals / 4 EU countries
- 450 patients
- 3 patient subgroups (HF, LVAD, HTx)
- 18 months follow-up
- Results and validation of the hypothesis

retention

Biomedical Informatics




PpPFr-_— Partnerp

Health Technology Research

ICCS, FORTH, LSE

e/m-health, health data analytics, health economics

OCSC, SERMAS, UNIBO, Medical Research & Healthcare
NKUA, MHH

cardiology, cardiothoracic surgery, heart transplantation

STS, AEGIS, DM, i2G, Technology, Business & Legal

SIESLR, EUNL cybersecurity, medical informatics, ML/AI, marketing,
GDPR & ethics

retention Biomedical Informatics



GENERAL

STUDY
FACTS 6

18 MONTHS
HOSPITALS ol on 17.11.2025

FOLLOW-UP with 390 enrolled
participants

all ethical ongoing multicentre RECRUITMENT
approvals obtained randomised clinical trial COMPLETED

| ]
PATIENT TRIAL STATUS
SUBGROUPS & TIMELINE re e n -I O n

SMART HEART FAILURE MANAGEMENT

Left All ethical Multicentre

e Ventricular Heart approvals randomized clinical Target: 450

Eailtike Assist Device EEAEIent obtained trial in progress

RETENTION RESULTS
PLATFOTM &VALIDATION

actively used to support:

Remote monitoring Clinical follow-up  pooiworld data
of HF, LVAD and and event
HTx patients recording

RESULTS AND HYPOTHESIS

collection at VALIDATION
home

Biomedical Informatics
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retention

TFue label

GIC
Dashboard

Model

Security
Component

End-user
management
Token provider

Encrypted Data

Profiles

Specification
Tool

Decision &
Policy Support

Disease
Insights

BDA engine

Devices-sensors

Wi-Fi

(pseudo-Idl)

Home HUB

Study partic
1 EDGE (n) (ps

Devices-Sensors i
Bluetooth

RETENTION App

B—
<

TN

Wearables Kit

Home Kit

smartphono Samsung
Golay A0 or A1

B

.~

Heatth Ar Oximeter

|

Physical M

Security Privacy
Assurance Platform

Data

Daic Models

FHIR & non-FHIR

Data Assessments

Security Component

CSB End-user
management
Token provider

Encrypted Data
F

Pseudonymisation

Encrypted Data
IDs, Plis

CSB Dashboard

(pseudo-Idl)

Biomedical Informatics

BDA engine
Int. models
exec.

Data
FHIR & non-FHIR
real-world data

(pseudo-1d?)

Data

Tr. Models

—
=

How are you feeling today?

Have you got more leg oedema?

Are you short of breath?

Are you feeling dizzy?

Upright Go2 Posture
Weardbie

s0000000

> SN

Phiips Hue Kit




° BT ITT

atient Edge o, |

The Patient EDGE and the two components a) mobile e

application and b) the home gateway, offer continuous

monitoring of patients and the collection of real-world
and other data for these patients.

e A set of components deployed at the patients’
environments, integrating smart home devices as
well as medical devices on the patients themselves.

e atleast 5 devices per patient.

e The RETENTION mobile application is able to gather
data and “push” them to the CSB

Patient

How are you feeling today?

oxyg

Biomedical Informatics 7



Clinical side backend *

Q Search Patient

The CSB dashboard offers the medical team the

tools they need to administer, follow, and take .

“informed” decisions about their patients T e e T F

* per hospital backend instances of the platform, R
responsible for patient data ingestion, local |
decision making, analytics & interventions,

© 6 06 06 6 06 0 60

* A web application-visualization for the - <
clinicians. | — ) Boasa

e databases .‘

e A decision support system _‘i\m

* the execution of the RETENTION Al models ,, e/ .9
* All data are protected |

Body Temperature (manually entered) Rl

Biomedical Informatics 8




MInsights

‘ I O l l d Experiments + B @ Track machine leaming training runs in an experiment. Lear more

Experiment ID: 0

C @ Q& 147.102.33.190 o

milj/e Experiments  Models

Default 2 m
¥ Artifacts

" @ gbe-heart-failure Full Path:s3://mlartefacts/0/0f1058e222ee4b179fe 172 1f57899e03/artifacts/model_explanations_shap/summary_bar _...

The GIC functions as the main
statistical and Al component, that B o

B python_model.pkl

will host the Al, policy making, e i B

Bi base_values.npy

and big data software R o

summary_bar_plotpng

mechanisms, offering the Data B e . I
¥ Artifacts
S C I e n t I St’ C I I n ' Ca I eX p e rt’ O r " Full Path:s3://mlartefacts/0/0f1058e222eedb179fe1721{57899e03/artifacts/gbc-heart-failure-confusion-matrix.png
. B MLmodel Size: 6.91KB
healthcare policy maker, the tools B conayor

B python_model.pkl

to take “good” the necessary I R .

T Wm model_explanations_shap

T W gbc-heart-failure

decisions about Heart Failure S “
disease management. | T ey :
% 25

'E 20

15

10

5

0 1
Predicted label
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» RETENTION Dashboard (HCP view)

retention
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@ RETENTION App (Patient view)

retention
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ntegl'atOI"S access

Developer’s access

Elastic
CSB2 logs Logs

anonymized

ey Elastic
CSB N logs

T CSB2 Production

environment

Logs

anonymized

Central
Development environment ¥l CSB_N Production

.
|

Devc}loper

environment

Fake data Fake data

Quality Assurance tests

ﬁ
o

Integrator

Biomedical Informatics 12



retention

REPORT | FIXES

Healthcare team: report
issues to basecamp
Patients: report to
clinical site (1t level
support by technicians)

1

1. Reproduce the error
2. provide fix
3. Test the fix

Sy

REPRODUCE

Export anonymized logs
from the production to

the development
environment

4
UPDATE

Updated version is
provided to the
integrator who is
responsible to deploy it
at the CSB

cussion

Biomedical Informatics

. EDGE GATEWAY
Patient

rotention

L @ O

Weight Oxygen Pressure

RIS

n"
7

Activity Charts

ZE RSB BB SRS

Temperature

I NN NN

Data

S|

Database

Add a new card to Triage

Title Type a card title...

Assigncard  Type names to assign

Dueon Select a due date...

B I & & &1 » = &

Describe your card here.







~Smart Bear aim

The development of an innovative platform to support the healthy and independent living of

elderly people with the following conditions: Hearing Loss, Cardio Vascular Diseases,
Cognitive Impairments, Mental Health Issues, Balance Disorders, and Frailty

The platform support interventions on:
lifestyle
medically-significant risk factors, and

chronic disease management

The platform is based on or integrates:
medical sensing off-the-shelf devices
big data analytic capabilities (data management and analytics)

security and privacy preserving, and security assurance
mechanisms

Biomedical Informatics



Active monitoring Active prevention
| ofvital, behavioral | through proactive
and environmental lifestyle and

parameters wellbeing activities

——  Integrated care ——  Support at home

> 4000

5 countries 5 years FlE

> 2 comorbidities

Montreal Cognitive Assessment (score > 18)

Health Utility Index (HUI3, score = 1-4)

Biomedical Informatics 16



Smart Bear Devices

- — = A
e, N
o | =< All participants
{ Smarth Phone Smart Watch Ths?ggrl-rgetsr O‘E;:r?;sr
—— — N~ T
CVDs Erai N . ™ ,
P MCI & Frailty Hearing Loss Balance Low back pain
oo &) = < || ) ° h Madeira
00 e oo B (@ A " Regional
Smart Scale Smart Blood S.man Sca\(; Home Hub - Health SyStem

| Pressure Tracker And Home sensors . Smart Hearing Aid HOLOBALANCE sensors Posture sensors
. ) J - 4

\
n

2 =3
SMART BEAR Platform Jp—— Atrium
@ _ —=="7" " Lowback pain
. L \Via Smart4Health
Medical history and examination e = === ;b':;', bar;larrehabiﬁfaﬂw SmartZHealth

by Smart Bear Clinicians program

Mild depression
P g

. ) /o, .
Hearing Loss Balance CVDs MCI & Frailty Via SMART BEAR App:
= ~ _ \ _ ~ 1. Physical activity
i ing ai ' Via HOLOBOX, /" Via SMART BEAR App: / Via SMART BEAR App: suggestions
Via hearing aid and ; A 2 Sleen cualit
SMART BEAR App: HOLOBALANCE and 1. Physical activity 1. Physical activity . : pquality
‘ ' OTAGO SMART i ; improvement suggestions
1. Hearing suggestions suggestions e
rehabiliation BEAR App: 2. Diet suggestions (Diet 2. Diet suggestions (Diet 3. Ad?l\jredljcet.to mAedl?atlon
2. Remote fine tunin o App) App) v ecication 7App,
¢ Balance rehabilitation 3. Adherence to medication 3. Adherence to medication | | 4 Notification to significant
| other or responsible doctor

3. Auditory training

program

(Medication App)
4. Notification to significant

o\ther or responsible doctcy

(Medication App)
4. Memory serious games
5. Sleep quality
improvement suggestions

6. Notification to significant

\.other or responsible doctor
e




~SmartBear Architecture %

g

a cl ‘CD SB@Cloud Securily Medical data
v Component : Medical Systems '
Analysis 0
Workflow
Validati - — Input data
alidation p Data Entry =
Prod . Analysis
. roduction Workflows +
t t Secure
Mapager Mobil Bluetooth
. N One obile " ueto
REST * i SB@ADD  |— Devices/Sensors
4
¥ v <
Analysis ) WiFi
Workflow Model Devices/Senszors
Transformation explanation
Secure — OpenHAB -+
User
EDA Engine Dss Data HomeHub
) Storage t
o I Analysis -
N 5chedu|er evices/sensors
SESARAM... | Data Repository E"‘tema: W (vendor cloud
Servico de Saude da RAMEPERAM vendor(s) clou storage only)

Smart4Healt
I
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* HomeHub
e Raspberry PI

e Humidity and temperature sensor

e Smart bulb
- SB@App: A mobile app.

« Smart watch

Smart blood pressure monitoring
Smart scale

Smart oximeter

e Cognitive games

e (QQuestionnaires

e Medication management
e Reminders

Wearables Kit

17 devices integrated
> 160 Data Measurements
~5K active devices

Smartphone Samsung Garmin Vivosport Withings “Thermo"
Galaxy A30 or A31 Smartwatch The?nometer

N
(S

-

.
iHealth Air Oximeter "Body+" Withings Smartscale Withings “BPM Core"

eeeeee Philips Hue Kit

martBear - Data collection tools at patient edge

Biomedical Informatics
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SB@Cloud

The SB@Cloud offers the medical team the tools they need to administer,
follow, and take “informed” decisions about their patients.

SB@Cloud is responsible for patient data ingestion, local decision making,
analytics & interventions.

*Web 1

application for
the healthcare
team

eDecision
support
system

eExecution of +fhir
the Al models enon-fhir /J‘, HL7® FHIR®

Biomedical Informatics 20
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CardioCare Project

CARDIOCARE - An interdisciplinary approach for the management of the elderly multimorbid patient with breast
cancer therapy induced cardiac toxicity

e Improve early detection and management of cardiotoxicity in the elderly breast cancer patient

e Provide innovative patient-oriented tools and mHealth based supportive interventions to better monitor and improve
intrinsic(mental and physical) capacity and QoL in these patients.

An eHealth mobile application (ePsycHeart) was designed and developed to support the user-friendly collection of data
and the monitoring of patients’ intrinsic capacity and QoL

Continuous monitoring of specific aspects of intrinsic capacity (the composite of all physical and mental
abilities an individual can draw on at any point in time, serving as a key indicator for healthy aging):

e mobility and locomotion (activity, distance, gait speed, balance, falls)

* vitality status (ECG, HRV, exercise, energy (calories burned) state, sleep overview/ fatigue, grip strength)
Wearable sensors and mobile devices:

e Heart Rate Chest Sensor

e Smart Watch

e Hand grip electronic dynamometer
e Mobile phone

Biomedical Informatics



Mobile App Data Flow

*Heart Rate Q
. ‘
e

*ECG
M _ Online
£asure: database

Lo

* Steps

*Sleep

*Heart Rate : : Analytics:

* Exercise -P?Strlien:trrzzoﬁl *A.l Clinical & Lab
*Calories P g * Machine Learning  evaluations

* Questionnaires

*PROMs & PREMs

* Expressive
Writing & Best
Possible Self

Biomedical Informatics



ePsyHeart modules

=N

9 » Sensors & loT
o /' Module

Patient E

o

Sensing & Patient
input Modules

ePsycHeart

PROMSs,/PREMSs &

Questionnaires
Module

=

»

Assessment Modules

Locomotion

Module

Vital Conditions
Module

Sensory Screening
Module

Quality of Life
Module

Psycho-Cognitive
Module

Dietary/Mutrition
Module

Intervention Modules

Cognitive Psychological
Stimulation Module Support Module
Physical Activity & Vision & Hearing
Exercise Module guide Module

Incontinence
management
Module

Falls Mitigation Caregivers support »
Module Information Module

eHealtHeart

Biomedical Informatics
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rinary Incontinence

Add Urination Pelvic Floor Prompted

Home screen Events List e Exercise Reminders Voiding

€ % CARDIOCARE < € CARDIOCARE © ® CARDIOCARE

e CEETD

< @ CARDIOCARE

Prompted Voiding

Contract

E Urine Track >
Event Date Intensity
Urination 09/0602022
A Reminders > L 0345 Hello!
Event Log
Cough, Laugh, 09/06/2022 2 .
ete 0432 LMI« Add Reminder Did R
- eal Did you manage to
& Prompted Voiding > e Title id you mans g
Leal 03:00 s Enter title successfully?
) 20230220
i i 07/06/2022
Pelvic Floor Exercises Urination J\; Rb 2022 2
Instructions S A 4 yes
. 1822 S :
L 01/06/2022 1
Detailed instructions and pictures Leak 03:00 .
about pelvic floor exercises 1 (Ln.w) .
Cough, Laugh, 06/06/2022 4 S — @ Good job! Using the
1-4 Minutes Exercises etc 03:00 - tollet ”I regular
intervals improves
Add Event
° Session 1 ° Session 2 Urination 0300 s 3 8 repemlons to go and dryness.

Contract: Tighten your pelvic floor muscles as if
you should 'hold on' from letting urine pass

Cough, Laugh, 04/06/2022
= through. So, tighten them around your front

03:00

© sions Q) sesins
08/06/2022

03:00

09/06/2022
° Session 5 ° Session 6 Leak 0300

passage, vagina, and back passage as strongly as
possible and hold until the red bar stops sliding
upward. You should feel your pelvic floor muscles
"lift up” inside you.

Rest: Fullv release vour nelvie floor museles as

Urinary incontinen_ce in patients updergoing breast * Prompted voiding: A functionality to remind the
cancer therapy, particularly those with treatment- patient to use the toilet and also to keep track if the
induced cardiac toxicity, is a common issue due to patient used successfully or not the toilet.

weakened pelvic muscles and side effects from * Add Urination event

medications or therapies. This condition can * Available 6 pelvic floor exercises
significantly impact their QoL. * Reminders for the pelvic floor exercises

Biomedical Informatics



Questionnaires

Questionnaires: A
functionality for the
patient to answer to
questionnaires in specific
periods, in order to give
information about their
condition during the
treatment periods.

Patient can answer
specific questionnaires
during specific periods.
The questionnaires are
available for 2 days for
every period.

Questionnaire

Periods

Baseline
Treatment Start - Day 0
Study Month 3

Study Month 6

Study Month 9

Study Month 12

Study Month 18

Questionnaires History

Biomedical Informatics

Questionnaires
List
¢ @& CARDIOCARE

Baseline v

Expires Expired Answered
soon

Study Month baseline

EORTC-QLQ-C30 :: The European
Organization for Research and Treatment)
of Cancer Quality of Life Questionnaire

EORTC-QLQ-BR23 :: The European
Organization for Research and Treatment)
of Cancer Quality of Life Questionnaire -
Breast Cancer specific module

PHQ-4 :: The 4-item Patient Health )
Questionnaire

PSS :: Perceived Stress Scale )

CBIB :: The Cancer Behavier Inventory - >
Brief

Questionnaire

Description

¢« & CARDIOCARE

EORTC QLQ-C30:: The
European Organization
For Research And
Treatment Of Cancer
Quality Of Life
Questionnaire

We are interested in some aspects of
you and your health. Please, answer all
of the questions yourself by circling the
number that best applies to you. There
areno 'right’ or 'wrong’ answers. The
information that you provide will remain
strictly confidential

Questions

¢ & CARDIOCARE

EORTC QLQ-C30:: The
European Organization
For Research And
Treatment Of Cancer
Quality Of Life
Questionnaire

1. Do you have any trouble doing
strenuous activities, like carrying a
heavy shopping bag or a suitcase?

1 Not at all

2 A Little bit

3 Quite a Bit

4 Very Much

Questionnaire

History
¢ € CARDIOCARE

Questionnaires History v

Expires Expired Answered
soon

Questionnaires History

EORTC-QLQ-C30 :: The European
Organization for Research and Treatment
of Cancer Quality of Life Questionnaire

EORTC-QLQ-BR23 :: The European >
Organization for Research and Treatment
of Cancer Quality of Life Questionnaire -
Breast Cancer specific module

PHQ-4 :: The 4-item Patient Health >
Questionnaire

PSS :: Perceived Stress Scale >
Compietion Date 1272072022

CBIB :- The Cancer Behavior Inventory - >
Brief
Comgreton Date: 1272072022



Nutrition

Nutrition Questionnaires: A
functionality for the patient to
answer to questionnaires in
specific periods, in order to
give information about
nutritional habits during the
treatment periods.

Patient can answer the
nutrition questionnaire during
specific periods. The
questionnaires are available
for 2 days for every period.

Questionnaire

Home screen

& CARDIOCARE
My Challenges

M Questionnaires >

¥4  Nutrition >

o Physical Activity >

Mol;llltv Cognitive
Stimulation

Vitality

Geriatric
Syndromes
Assessment

Education
&
Training

Vision &

Psychology
Hearing @

Wellbeing

Questionnaire
List
<« & CARDIOCARE

Baseline ™

Expires Expired Answered

soon

Study Month baseline

NUTRITION :: Nutrition Questionnaire )

Questionnaire
Answers

¢ & CARDIOCARE

Baseline ~

Nutrition Questionnaire

Completion Date
12/21/2022

0. Gender. Please select one of the
following options:
Woman

1. Please estimate your average food
use as bestyou can, and please
answer every question - please
answer ALLquestions.

Beef: roast, steak, mince, stew or
casserole: Once a week
Beefburgers: 2-4 per week

Pork: roast, chops, stew or slices:
Once a week

Biomedical Informatics

Questionnaire
Start

¢ & CARDIOCARE

EORTC QLQ-C30 :: The
European Organization
For Research And
Treatment Of Cancer
Quality Of Life
Questionnaire

\We are interested in some aspects of
you and your health. Please, answer all
of the questions yourself by circling the
number that best applies to you. There
are no 'right’ or 'wrong’ answers. The
information that you provide will remain
strictly confidential

R

p—
s

Questions
< & CARDIOCARE

1. Please estimate your average
food use as best you can, and
please answer every question -
please answer ALL questions.

TABLE1:
MEAT AND FISH (medium
serving)

1. Beef: roast, steak, mince,
stew or casserole

Never or less than once/month

1-2 per month

Once a week

2-4 per week




P

hysical Activity Module

ACTIVITY AND EXERCISE MODULE /weekly Activity Data Weekly Activity Data \ Weekly Sleep Data

SMARTWATCH DATA PRESENTATION

& & P
o“’a*e“'o*c#’

o R . o o . Il Hours Slept
e te) s Dome) » It is possible to hide/show one or more metrics by
W sl WGl clicking on their legend label.

« Daily Activity Goals: A bar chart presenting the daily activity goals and their completion rate, as recorded by the
smartwatch.

 Weekly Activity Data: A line chart presenting the weekly activity smartwatch data (steps, distance, calories,
duration of physical activity).

« Weekly Sleep Data: A bar chart presenting weekly sleep duration, as recorded by the smartwatch.

6000 6000 10

. L 5000 5000
Daily Activity Goals 8
4000 4000

8000

3000 3000

o

2000 2000

6000

-~

1000 1000

0 -
4000 q.“'{’» ,\n.“'{’v q.“'{’» n&"" 59 5{}&‘9‘} q."D' ,\1'96"9' ¥ m“‘? &@»@9 ’
ST A

]

@Steps @ Distance (m) @ Calories (keal) @steps 0
2000 @ Duration (min)

g
<«

0@@ &
&

347 /500
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all Detection

Fall Detection: A functionality of
the mobile to record data from
gyroscope and accelerometer in
background. Those data are used
in order to detect possible falls of
the patients.

This recording can be optionally
disabled if the patient doesn’t
wish to have their data recorded.

If a fall is detected, an alert will
sound and a countdown will
begin. If the patient clicks the
check button, it signifies he is
fine, and the alarm will be turned
off. Otherwise, a notification will
be sent to the server within 20
seconds for a verified fall.

Training Video

< & CARDIOCARE < & CARDIOCARE

Falls Mitigation

OTAGO Intro

0

Introduction on the OTAGO exercise
program to help improve balance and
prevent falls for elderly people

¢ € CARDIOCARE (DEV)

» Video List: A functionality to give the patients the
ability to watch training videos in order to improve

their balance and strength.

Biomedical Informatics




Expressive Writing

e Expressive Writing:
Patients express their
deepest feelings, thoughts
and experiences using O Sl ok cancer Expressive Writing: Feedback

Expressive Expressive Writing

Writing Form Feedback
€ CARDIOCARE ¢ € CARDIOCARE

Reminders

In the box below, express your thoughts and your feelings

free text writing about a major life event or a traumatic experience For this writing exercise, you were asked to write
-, over 3 or 4 consecutive days. Try to let go and just write for at . i i i
least 15-20 minutes. You might write about how the outbreak 15-20 m,mUteS qbout amajor life event or a
1 is affecting you and the people around you. Or how are you traumatic experience over 3 or 4 consecutive
[ J ree eX 0 rl | I Wl dealing with feelings such as anxiety or isolation? Really try to days. Before looking at your feedback, it's
address those issues most important for you. Please write f
continuously for the entire time, and don’t worry too much |mportant that you know that you are the real Add Reminder

i i i about spelling or punctuation errors. judge of your writing. Did you find it helpful? Are
I n Stru Ctl O n S ’ d ate ) tl m e r you thinking about the topic in a different way than

Allinformation will be kept anonymous and confidential
phanony when you started?

and word counter D 22722028
[ Feed ba Ck - Choose Weekday

Date: 22/2/2023
° Available reminders Time Taken: 00:00:26 - =

Word Count: 5

Title
Enter title

Your Writing

Test Test Test Expressive Writing

Biomedical Informatics



Best Possible Self

_ Best Possible Self Best Possible Self
o« Best Possible Self: Form Feedback
Patients describe how
they imagine themselves _
in the future in the best pest Possible Sef Best Possible Self: Feedback

Please, now write down for about 15-20 minutes about your

Reminders

¢ € CARDIOCARE ¢ € CARDIOCARE

' - life goals, imagining yourself in the future once everything has
pOSS|b|e VerS|On Of them turned out at best. The only rule is to write continuously. I you Now, | would like you to imagine the things you
. un out ‘g‘::'t"ﬁi:; ";Q;?Jf;gﬂ‘;:filﬁ:g‘ You have already wrote as vividly as possible. Think about your best
USI n g free teXt structure. Don't worry about deletiné sometl';ing‘ Just write. S?ILfor 1 ITIiI;I]U;& |Tagine yog{ idlglal future life
with as much detail as possible. Please, start .
x All information will be kept anonymous and confidential. thinking and continue for 1 minute. Add Rem"‘]der
® F ree teXt form Wlth Date: 22/2/2023 Please, read it daily for as long as the intervention
H H * ) duration. Title
instructions, date, timer Timer 000000 et
nter title
an d wo rd cou nte r Date: 22/2/2023 Choose Weekday
[ ] M T W T F .S .S
Feed baCk Time Taken: 00:00:19
o Available reminders Word Count: 6
Time (O]
Your Writing

Test Test Test Best Possible Self

== O

Biomedical Informatics




ABCDE

ABCDE: Patients recall an
adverse event and explain
the causes for that and
related consequences,
dispute them and reflect on
their influences on emotions
and behaviors using free
text

5 free text forms with
instructions, date, timer and
word counter

Feedback

Available reminders

ABCDE Forms

& % CARDIOCARE ¢ = CARDIOCARE

(A) Adversity (B) Beliefs

- Think about an adverse event, even  minor ane, that
happened during your day.

avent

Date: 22/2/2023

& ® CARDIOCARE « % CARDIOCARE

(C) Consequences (E) Energy

Date: 22/2/2023

ABCDE Feedback

< € CARDIOCARE

ABCDE Feedback

Date: 22/2/2023

(A) Adversity

Time Taken: 00:00:10
Word Count: 2

Your Writing

Test Test

(B) Beliefs

Time Taken: 00:00:15
Word Count: 5

Your Writing

Test Test Test Test Beliefs

(C) Consequences

Biomedical Informatics

Reminders

Add Reminder

Title
Enter title

Choose Weekday

M T W T F S

S
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Cognitive Simulation Games

o Tic Tac Toe

« Drawing

« Color Beans

« Find the Word

< &CARDIOCARE w @ [E ¢ ©CARDIOCARE =@ & ¢ € CARDIOCARE < & CARDIOCARE < € CARDIOCARE
Find the Word Color Beans Drawing Tic Tac Toe Tic Tac Toe
Wins Losses Wins Losses The colors between the Wine Bl fetses Daily
1 0 2 0 images do not match. 2 4 . Tic Tac Toe
Wins 0
BREAD You Won! Game Over Draws 0
Ls 3
You found the word Opponent Wins Moiﬁsl'\?:sponseﬁme (secs) 0.6
Max Response Time (secs) 27
Average Response Time (secs) 1.4
Total Play Time (secs) 12.0

Calls and notifications will vibr:

Play Again

| zZ
T
Original Image Player Image
LT D
D D -
)] Hp
Q R

ate
> G >
Report Play Again Report

Biomedical Informatics
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Report Play Again Report

X]0]0
O XX
X0 X
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Play Again



_
Vission Assessment

- ]
¢ € CARDIOCARE

Evaluate the patients' L L
ability to see fine _—

details and recognize u » 5 m D @@
letters.

Simulates the

equivalent
opthalmologist test in
digital form

20/30 20/30

20/25 e 20/25 v
othing 20/20 i 20/20 o

20/15 20/15 X

20/13 X 2013

20/10 X 2010 X

Biomedical Informatics



e
Hand Grip Session

* Overall muscle strength ¢ ©CARDIOCARE & E

Hand Grip Session

* Patients record their y/ i Hand Grp Velue
strength by using the =P —
dynamometer (Hand o changs by

0.1 KG

Grip) —_—

348PM s A A B3 V4R

1.0 KG

change by
5.0 KG

===
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Hearing Assessment

< ® CARDIOCARE € © CARDIOCARE € © CARDIOCARE
. E 1 t th t . t 1 Hearing Test Hearing Test Hearing Test
Va ua e e pa len S Hearing Test Right

instructions

L] L] L] L] L
The hearing test is used to assess how
abili O percelve specific =
Note that this assessment is indicative
and does not constitute diagnosis. It is

recommended that you consult an
atolaryngologist

tones and sound levels at e | g »

+ Set the volume of the device to the Did you hear the tone?

highest level and press the next
button Press the next button, bottom right, to

. .
‘2 arl O l I S e‘ 1 e S - If you do not have a headphone test, assess the right ear. Vi X
L] bring the phone to your ear (right ear
first) and answer whether or not you

hear the sound each time you are
asked

+ Halfway through the test you will be

* Presents sounds using e
. . > | f >
Varlous frequenCIeS and < 2 CARDIOCARE < = CARDIOCARE < = CARDIOCARE
volumes

Hearing Test Hearing Test Report

Left Hearing Assessment

Below are the results of the hearing
assessment, for the left and right ear

respectively.

L ] The first column in each of them shows
the frequencies (Hz) and the second
column shows the intensity at which you

eft ear Right ea

» A » 250(Hz)  10(dB) 250(Hz) 10(dB)
Did you hear the tone? 500(Hz) 10(dB) 500(Hz) 10(dB)

Press the next button, bottom right, to 12;2::3 1;5:3 1:;2::2 13&;;
assess the left ear. v X 2000(Hz) 10(dB) 2000(Hz) 10(dB)
2800(Hz) 10(dB) 2800(Hz) 10(dB)

3500(Hz) 10(dB) 3500(HZ) 10(dB)

4000(Hz) 10(dB) 4000(Hz) 10(d)

6000(Hz) 10(dB) 600O(Hz) 10(dB)

8000(Hz) 10(dB) 8000(Hz) 10(dB)

| PN N
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Wellbeing — Biofeedback

* Biofeedback
exercises helps
patient reach an
optimal heart rate
by modulating
breathing pace

< € CARDIOCARE

Biofeedback Session

Biofeedback Instructions

The Biofeedback exercise will help you reach
an optimal heart rate by modulating your
breathing pace and following visual inputs
Before introducing you to the exercise, we
warmly remind you about the breathing training
material you can find by selecting the "?" button
on the bottom center of these instructions. If
you have already taken the training and feel you
might be ready for the Biofeedback exercise,
please follow the following instructions.

+ Avertical bar is displayed by clicking the
button next "->" below.

* You will notice that the bar has different
colours and nuances.

+ On the bar, a little white circle will move
based on your heart rate, which is
influenced by how you breathe.

+ When the circle moves upwards and
towards the red, your heart rate might be a
bit too fast, and a message will be
displayed indicating how to decrease it by
changing your breath pace

* When the circle moves downwards and
towards the yellow, your heart rate might be
a bit too slow, and a message will displayed
suggesting how to increase it.

[TYTpI bt i bl

< € CARDIOCARE

Biofeedback Session

The 4-4-6 Exercise (Inhale-Hold-
Exhale)

If your heart rate is speeding, and you see the
white circle moving towards the color red, try to
change your breathing pace practicing the
4-4-6 exercise:

1. Inhale through your nose for a count of 4

~nnande

The 6-3 Exercise (Inhale-Exhale)

If your heart rate is slowing down, and you see
the white circle moving towards the color
yellow, try to change your breathing pace
practicing the 6-3 exercise:

Inhale through your nose for a count of 6
seconds. Exhale completely through your
mouth for a count of 3 seconds. Repeat steps

The 4-4 Exercise (Inhale-Exhale)

If your heart rate is in the optimal range, and
you see the white circle on the color cyan,
maintain your breathing pace homogeneous
practicing the 4-4 exercise:

1. Inhale through your nose for a count of 4
seconds (or 3 if 4 seconds are too long)

7 _Evhala ramnlatahr thrainh unir nnea ar

DnoBn E
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Biofeedback Session

Exercise Preparation
Instructions

Wearing the Heart Rate sensor
1. Moisten the electrode area of the strap.

2. Fasten the strap around your chest and
adjust the strap to fit snugly.

3. Attach the connector.

&«

€ CARDIOCARE
Biofeedback Session
00:00:09

Good job!

Your Heart Rate is 66
(bpm)

Continue keeping the
inhalation and exhalation
duration homogeneous
with the 4-4 exercise (in
seconds)



Cardio Recording Session

* Monitors your
cardiac functionality
such as heart rate
when the Polar belt is
on

¢ € CARDIOCARE ¢ € CARDIOCARE
Cardio Recording Session Cardio Recording Session
Instructions Instructions
The Cardio Recording Session is used to The Cardio Recording Session is used to
monitor your cardiac functionality such as monitor your cardiac functionality such as
heart rate when the belt is on. heart rate when the belt is on.
« Wear the polar sensor belt « Wear the polar sensor belt
+ Check if the Bluetooth from the belt sensor + Check if the Bluetooth from the belt sensor
ison ison

»

Enable Bluetooth

Device ID C28A932C

0

Inactive

00:00:00

< € CARDIOCARE

Cardio Recording Session

Instructions

The Cardio Recording Session is used to
monitor your cardiac functionality such as
heart rate when the belt is on.

+ Wear the polar sensor belt

+ Check if the Bluetooth from the belt sensor
ison

Device ID C28A932C

00:00:00

< € CARDIOCARE

Cardio Recording Session

Instructions

The Cardio Recording Session is used to
monitor your cardiac functionality such as
heart rate when the belt is on.

« Wear the polar sensor belt
+ Check if the Bluetooth from the belt sensor
ison

Device ID C28A932C

00:00:06

Il < Il O < I ®) < 1l <
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Education & Training

* Education & Training:
acts as the information
hub for Breast Cancer
related material in the
form of articles and
training videos.

< & CARDIOCARE
Education & Training

General Information

In this category you can:

1. Find educational material about
breast cancer. There are crucial
information about what is the breast
cancer and it's contraction, therapy
and side effects. The educational
material provided aims to empower
and strengthen people in order to
reach out for help both socially and
psychologically.

. Watch a series of videos to be
informed about various exercises
and taking care of yourself.

]

Breast Cancer Material

Training

Biomedical Informatics
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< & CARDIOCARE

Breast Cancer Education

Material

1. Information for patients
diagnosed with breast
cancer

In the last decade, cardiovascular
disease and cancer have been the two
leading causes of death worldwide.
According to the World Health
Organization, in 2020, the most common
type of cancer in women was breast
cancer, with 2.3 million new cases [1].
Nowadays, there are well established
screening methods in the population for
breast cancer detection in early stages,
and women comply with these methods
worldwide.

cardioCare © Copyright 2022

13:02 = 3=

&

& CARDIOCARE

1.1 What is breast cancer?

1.2 How is breast cancer developed
?

1.3 Types of breast cancer

1.4 Risk factors

1.5 How is breast cancer diagnosed?

1.6 What follows diagnosis?

1.7 Main side effect of anti-cancer
drugs - cardiotoxicity

1.8 How can | recognize
cardiotoxicity?

1.9 What type of cardiac function
O T T e

cardioCare © Copyright 2022






MyPal

* Fostering Palliative Care of Adults and Children
with Cancer through Advanced Patient Reported
Outcome Systems

* MyPal aims to foster early palliative care for cancer
patients by leveraging patient reported outcome
(PRO)

* to empower cancer patients and their caregivers in
capturing more accurately their
symptoms/conditions, communicate them with a
seamless and effective way to their healthcare

providers

Biomedical Informatics

Adults Pilot Pilot for Children

Serious
Games
Serious Games

. A
ﬂ Conversational 1 c-PrOs
& Agents -
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,
!
L

é:ePROs

1ools tier

.
Self = &
management . pata tiep

E Data

Analytics

Answering

Personalized
reminder
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3 R
L \

Participants / supporters & Pilot Sites




MyPal Architecture

Chlldren Mobile App
Parents tooI

Patlent /
/ . ‘ ﬂ Game _, x
Supporter EPROS

"‘Hg@ (%) ePROSs Outcomes]i)))

O (el 581
Service
Adults Mobile App

}“ [ & PSVChO-emotici)naq

Patient
Intervention grou

Patient
Control group

[Symptom Report]

communication tool ](-

Drug management ]6

a "
%, Conversational, k
Affective Agent )(-

@] Search engine }i'

Motivational Messages]‘é

/—«,—\/ﬁfﬁﬁ

- -
111

....................

Admin Tools

E Users Audit/ 5P
s [ B

“““ o

4 14
A A A A LI I
- = =3 Communication HP(_:VT:):JIS

1
-—=> ChatBot Service

- Affective servie

-——H Drug Manag. (.

Search ﬁf\

engine content
Patient

o -ﬁ Search Service

N e e

CareFIow Englne L

Tool [ ) UserInterface

(O) Application i} API

Data
Data

E Analytics

Ei§ Datastorage
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General information

A

Briof Pain Irventory

Patients Gender
Reset AY
Treatment Stage

General Information Beief Painy Inventory

Pain
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Edmonton Symptom Assessment System

Edmonton Sympeom Assesument System
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e
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= - o o
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A: The aggregated dashboard, B: The individual dashboard, C: Notifications, D: The discussion tool
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obile app f

2/17

On the diagram, tap on the areas

whare you feel pain
Double tap the the arca that

hurts the most

Clear Froen

Cloar Back

Oow 0 165

<  Study Support Survey

Please share your views to tailor your

MyPal study experience by selecting

a number from 0 (strongly disagree)
to 10 (strongly agree) that best
describes your current feeling

| feel that | want to take
some responsibility for
looking after my own health

0 et e f— 10

| understand what MyPal is
trying to do

0

o o [ < o o |
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Wie sehr hat es dich
gestort, heute oder gestern
Probleme beim Denken

oder Erinnern zu haben?

Uberhaupt nicht gestart

Version 0.01404

Biomedical Informatics
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Version 0.01404



~ Conversational Agent

* Collected voice recordings Bt
Hello! Nice to see you again! :)
* Manually transcribed voice recordings to text
* Anonymized text documents .. Bo
% A How is your mood today?
* Translated Greek conversations to English Y Y

* Trained an English language model

happy

* Implemented a mobile application for the conversational agent

* Implemented an API to connect the language model with the mobile
application of the CA

Q Bot
Do you sweat? For example, waking up in the night
=

and be sweaty.

yes no

Me
sometimes

Send a message > 9

Biomedical Informatics
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