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Executive Summary

Objectives

The present deliverable is the result of the execution of a market aralyséss mainly in the areas of mHealth
apps and mental health support gpgsch would naturally be among the first identified by our pragect ofinterest
for the targetedmarket sectors with potential competitors or collaboratdle deliverable als@xplores the
particularities of the natural language processing mattketactivity tracking apps markdhe sleep tracking apps
market and the nutritiorracking apps markeWe believe that the exploration of such markets could givanus
understandingf thefeatureghataremostvalued,and which are the main opportungie

In the main section of the deliverable, a description of each market is given, as well as a forecast of the mark
evolution for the next 35 years.Additionally, for each market, market barriers and market opportunities are
identified and the compefite landscape is explored. Videlievethat starting from tis deliverableand through our

work and experience in FAITHye shallobtain further knowledge and understanding in order to strengthen the
positionof F A1 T H 6 s , whiahtaye eentsecbn the corbination of Al based technologies and mental health
monitoring Presently, thisombinationdoes not exist in the market in its full envisaged potential

In order to build the value proposi ti omustalsoknawhmvio u p t
we are addressing in terms of possible users or buyers of our solution. Therefore, in the present deliverable we expl
categories of stakeholders who could be interested in FAITH framdveonka commercial point of view.

It needs to b noted, that as FAITH is a RIA project, a substantial amount of effort would be necessary in-the post
project eran orderto turn the direct outputs of the project into a markeidy product that shall be in a position to
compete with the other solutistthat exist. As a result, the consortium is following a structured approach that starts
with analysing the market (present deliverable) and then will go on with defining the appropriate exploitation
pathways and business plan, which will be constanthatgeiduring the course of the project and is considered to
be dynamic. This will allow to monitor the landscape of the market and identify the strong points and opportunities
of the different FAITH outputs, which will provide to the consortium a clear aheahere, how and against whom

to compete once the outputs reach the maturity levels necessary to enter the market.

Results
The primary results of this deliverable dine:
9 identification of market sectors interesting for FAITH, their outlémkthe net 3-5 years and an overview

of other solutions and competitors in each market sector;
9 identification of stakeholders interested in FAITH framework from a commercial point of view
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ABBREVIATIONS & ACRONYMS

Term Description

Al Artificial Intelligence

CAGR Compound annual growth rate

DoA Description of the Action

FHIR Fast Healthcare Interoperability Resources
GDP Gross Domestic Product

GP General Practitioner

ISO90012015 International Quality Management Systems
ML MachineLearning

MVPA Moderateto-VigorousPhysical Activity
NLP Natural Language Processing

RIA Research & Innovation Action

RISE Research & Innovation Staff Exchange
SME SmalkMedium Enterprise

SotA State of the Art

WP Work Package

WP2 Stakeholders identification, uses cases definition, requirements specification and architecture
WPL Work Package Leader
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1 Introduction

1.1 Scope of the Deliverable

The purpose of this deliverable (D8.1)t@s present the results of tmearket analysisvork carried out in WP8
AExpl oitation, Business Modelling & Sustainabilityc

All partners who have been allocated effort in developing one or more parts of the B#&Fall solution (namely

TSSG WIT, UPM, Suite5 and UNINOVA) have contributeddentifying, exploring and presenting market sectors
related to FAITH. Furthermore, DBL in their role as coordinator of the work related to use cases and to identificatior
of erd-users and stakeholders, has curated pafeaifon2, in cooperation with Suite5.

1.2 Relation to Other Tasks/WPs

As s een i nexpoitagon gpproachalceady defined in the Q@ this deliverable is the first step of WP8,
coveringexploitation goals E2 and E4. More detailed layout of the exploitation plan, covering the exploitation goals
up to the middle of the project (EE3 & E4) and initial consideratiaaboutbusiness model definitiofES) will

come in D8.2 deliverable, due at M18 of the project.

FAITH Product(s) Definition
o Sustain &
promote H
Market Analysis results 5
Update :
. products / ]
Individual Exploitation Routes of FAITH Partners f:::','::::::;{“ :f:d"]:: to launch2™
Platform etc) E scale the FAITH ::::I:::Isnn E
) ) L outcomes a
Competitors Analysis & Product Positioning S— ‘f‘r':mp';':m g
resu?lsinla N
Value Proposition & Business Model Definition own products I‘
e :_Al;.ﬂH Bkusti:esstPlanning&Go- e Joint Venture for Operation, Sustainability & Exploitation Anivitiés
0 Market Strategy i
Joint Exploitation Model Acquire Roll out 21 l'
Training & i funding for generation .
Agreement Consulting follow-up ;:.echr.\uI:gies : g
‘ h inspire:
Scale-up and Replication resere from FAITH) §
Roadmap &
Figure 1 FAITH high-level exploitation approach
The deliverable at hanbasusel input from WP2 in particular D2.1 ADomainNn
identification of other solutions in the maeldtedtb an

the identification of stakeholders. It is expected to act as input foetkta VP8 deliverables, namely D8.2 and D8.3
the two versions of ABusi nesB Di&s skexnpilnoaittiaotni,o nC oPnhnaunr
Engagementdo and in particular Task 7.4 I ndustrlly CI
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identify contact details, for example in the form of lobbyist organisations and patient coalitions and contact out
stakeholders in an effort to validate our solution.

1.3 Document Structure
The deliverable at hand is structured as follows:
1 Section2 presents the value chain and the stakeholders who could be interested in FAITH solution from a
commercial point of view.
1 Section3 provides, for each identified market, a description of the mamaaket forecastsnarket barriers,
market opportunitieand a description of theompetitive landscape.
9 Section4 presents the conclusions of the current deliverable.

13
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2 FAITH Stakeholders

2.1 Value Chain

The ultimate direct potential esofthe overallFAITH solution will be the cancer survivors, the caregivers and the
clinicians However, there aralsoseverals t a k e hpart ad & valgeéchain that will also indirectly benéfitm
FAITH outcomes.

An individual who is successfullgischargedfrom cancer treatment goes back to their life and Isethigir post
recovery journey, in principle by trying to find a
with clinicians (be it oncologists, GPs, psychologistptiter) become less frequent comparethtd experienced
during cancer treatment period and ocaur an aehoc basislt has been showthat the transition from cancer
treatment to survivorship is often poorly managed. Poor communication between pedietfivers, and providers
may | ead to unmet needs and healthcare decisions t
[12]. Challengesand unnet needswhich can negatively impact mental heatdm pass unnoticed when in the post
treat ment phase oThe FAITH raobile app heips ther irdiwidual éoridgntify such needs and
clinicians to act upon them if necessary. In case theithdil is doing well, therefore, the automated monitoring and
advice offered from the app allows them to carry on; when, on the other hand, the situation tends to deteriorate, tl
intervention of clinicians is possible. Similar benefits are offered tatioéficial caregiver of the individual (e.qg.
spouse, next of kin, help at home, etc.).

The FAITH concept maffFigure 2) provides a visual representation of the current vision of the concept.

o ° H —
f‘d‘\ FAITH intelligent post-cancer support
- General objective = FAITH Components Mobile application | Sleep Monitor | NLP Component | Advanced Analytics | Federated Learning

an Al Angel that
ion markers, in cancer

ning to predict

negative trends in their disease trajectory,

FAITH gives healthcare professionals advanced ~

warnings allowing for timely intervention. [ qummomsv ¥
P i iti GENERAL PRACTITIONER a { g

Unique value proposition = ” &
1 Supporting cancer survivors' o N \

mental health O il

N J 4 N / REHABILITATIVE ROLE
2. Supporting clinicians with ‘ , > &' > % ‘
b - - PATIENT >
valuable and systemic data s Q 4 HQ’SYC"‘JL"G'ST Q
NURSE o
\—/ >
3 Tackling privacy issues A -
bt v’ ONCOLOGIST

4. Adopting Artificial \—/ ? = _ i

Intelligence transparency \ 1] D

‘ ~No

5. Driving design through trials N "”jsc'f“““
= Trial sites

Champalimaud Centre

For the Unknown FAITH App, supported by the Local Al elaborates the data When a negative forecast Doctor analyzes the nature

Lisbon, Portugal Sleep Monitoring Device and collected on the patient's on the patient's mental health of the alert and offers proper

’ Natural Language Processing trends and sends the results is detected, an alert is sent support to the patient.
Hospital General Universitario (NLP), collects data about to the FAITH central system. to the doctor. The patient can always monitor
SR PR By the patient’s outlook, appetite,  Patient’s data never leaves their personal trends.
> n ( 3M) y
3' C/g?!;? 6n (HGUGM) sleep and activity. their devices. Privacy is
ladrid, Spain preserved.

UPMC Whitfield Hospital
Waterford, Ireland

Figure 2 FAITH concept map2]

14

Public Deliverable



C ° = Market Analysis D8.1
r d\ FAITH y

For the clinicians and the hospitals, the benefits includpdhsibility to monitor a large number of cancer survivors

at the same time, only focusing on those cases which tend to deteriorate and providing most of their efforts there.
addition, the constant flow of medical data contributes to more elaboratimgraf Al algorithms, which in turn
tends to identify better the cases which might deteriorate, as well as propose more adequate inperssibildies,

by comparing with the results of similar interventions to patients with similar conditionspaghe

2.2 Stakeholders Involved and Relation to FAITH

The sectiongelow identify the categories of stakeholdewho could be interested in FAITH solution from a
commercial point of view. In the context WP 7 A Di ssemi nati on, Communicatio
particular Task 7.4 Industry Clustering & Policy Engagement, we will identify contact detailsxdonme in the

form of lobbyist organisations and patient coalitions and contact our stakeholders in an effort to validate our solutior
FAITH as a RIA project, shall need a fair amount of effort in the-pogect era to turn the direct outputs of the
proect into a marketeady product; as a result, the results of such engagement activities with interested contacts ar
expected to open markets already identified by FAITH in a more efficient manner.

2.2.1 Patients

Once they regain a certain degree of freedom,-fpeatment cancer patients and their caregivers can struggle to
maintain a steady followmp process with their clinicians due to difficulties inherent to the lack ofttafare
consultations. Thismayhdner moni t or i ng of p-beind. Mantal ealth pnayyherndetérioratd c ¢
and lead to theccurrencef depressive symptomshich can baindetected by medical professionals. Our solution

will continuously monitor the welbeing of the postreatment cancer patient and will attempt to bridge the gap
between medical staff and patients, therefore increasing the quality of life of cancer patients in their post treatmel
journey. This is thought -lbeimg, loublto easinglthe busdemoa theirtcaregivers. p
Furthermore, it should help saving costs in the healthcare system by saving time anchmoney byunnecessary
medical checlups; by reducing hospital admissions (or at least lowering the risk efgdatedhospital admissions);

and by providing care at an earlier stage of illness, if needed, due to early detection of symptoms. All of this withou
lessening the medical attention required by every patient.

2.2.2 Clinicians

Oncology professionals are partofasetoheal t hcare practitioners who fo
foll ow up. Because patientsd ment al heal th status
recovery of patients, the use of FAITH can contribute to the suoédbe oncological journey, avoiding costly
reiteration of therapy, consultations, and medical care.

Psychologists collaborating in oncology have detected an incidence of depression and anxiety in cancer patients ¢
to several causes, among them los®silience, deterioration of morale caused by emotional distress, and collateral
effects from treatment. Adopting a solution like FAITH would allow psychologists to take patients into care at an
earlier stage of distress, allowing shorter treatment cywlsh translates into less resources needed to provide the
same level of effective care.

15
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The FAI'TH projectds solution could potentially bri
diagnoses in a wider population of cancer sumav&linical decisions are becoming ever more eviddrased,

relying on large quantities of research and clinical data. Today, doctors can make a diagnosis based on the d
coming from a few cancer sur vi vor seappitalblerandfveiliablddya d o
much larger cluster of cancer survivors in similar conditions, harnessing the potential of Big Data. Having access t
data of a broader cancer patientsd popul atlinsights,wi | |
hel ping make predictive use of healthcare analytic
conditions.

2.2.3 Healthcare Providers / Healthcare Organisations

Healthcare providers and organisations spend a great deal of essonrcancer treatment. From physicians, nurses
and technicians to equipment, the resources allocated to gatated medical purposes are often huge and
competition is building in the canceare field. Hospitals and health systems are establishingaever centres in
response to the projected increase in cancer diagnoses. As providers compete for patients, they also face the challe
of effectively marketing their cancer services to distinguish them from their competitors in terms of quality. FAITH
will allow healthcare companies to improve aftercare analysis using new, efficient monitoring strategies which use
the latest advanced Al and Machine Learning technologies. It opens a completely new window for hospital aftercat
with respect to post canceeatment and therefore helps them to gain market competitiveness.

2.2.4 ICT industry

IT equipment manufacturers in the 10T domain, for example sensor develegersdéep tracking sensors, activity
tracking sensors/smartwatches/wristbands) can connecsémsiors to FAITH (or can keep FAITH functionality in
mind when developing new sensors). Interoperability is inherent in the FAITH framewary the use of FHIR
standard when storing and exchanging medical data (health records) or by the pobiitédtie interoperable
component of the platform. Addressing interoperability engagement to enable different platforms and tools tc
communicate with the FAITH technology at semantic level will strengthen the outcomes of the project.

IT services providersithe field of eHealth could exploit FAITH functionality to detect depression signals and/or
monitor the Wellbeing index of the patient and add it to their offering (for example by coming to a commercial
agreement with FAITH consortium).

SMEs and the reaech community who specialise in Al and Big Data could be interested to see the results of ML
algorithms applied in the case of FAITTEamework orstudy the advancements in the NLP domain. Or even come
to a commercial or research agreement with FAITH cdiuso to embed and test their own ideas in the FAITH Al
component. Similarly, innovative SMEs and sigps focusing on the hot topic of Al explainability might be
interested in reviewing and tackling the challenge of feeding Al related results in sagipkex domain such as
healthcare.

1 https:/iwww.hl7.org/fhir/
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3 Market Analysis

3.1  Scope of the Analysis

The FAITH goal is to create an innovative solution that uses Artificial Intelligebased technologies to track
targeted depression markers in cancer survivors to be able to monitor downward trajectories in these markers. St
mental health monitoring shall e-pshchobgical stptastarid afortmr6 a w
point of care (formal or informal) of possildeterioration By doing this, cancer survivors who begin to experience
such declines get the chance to be more aware of their mental health situation, receive as early as possible intellig
postcancersupport, and therefore, in the end, improve their quality of life.

The main potential users of FAITH overall solution will be the cancer survivors, their caregivers and the clinicians.
The patients are provided with mobile apps and sensors, the logidaif isHinked to clinicians and health care
organisations who are responsible for receiving patient info and, together with the help of data scientists, apply ar
optimise Al based algorithms on the collected data. The markers included in the mentahbeétithng models

cover four areasoutlook, sleep, activity and nutritioand comean the form of data collected both directly from the
mobile app without user intervention and from the patient herself in the form of replies to medical questionnaires.

Therefore, in the current section we present details not only forcposer treatment solutions and mental health
support solutions, which would naturally be the among the first identified by our project as interesting market sector
with potential compétors or collaborators; but also for activity tracking, nutrition tracking, sleep tracking and natural
language processing markets. We understand that the envisaged FAITH solution is not highly likely to stand up as
direct competitor in the activity trimg market, both because it shall have less features than, for example,
My FitnessPal and because its end goal would be ver)
the exploration of such markets could give us a sense of what fetairassers are valuing the mastdwhich are

the main opportunities arisingurthermore, welestablished players in tangential markets could extend their offering

to other sectors or applications.

The reader will also find a paragraph with an overwéthe healthcare markets of today, as well as the outlook and
expected evolution in the next years, mainly focusedurope. It is foreseen that healthcare oiggiors shall
incrementally evolve towards a loosely coupled architecture that will lexénagalue of patient data across systems
and to rapidly develop, change, and deploy patientric clinical and administrative workflows. The market for
healthcare technologies is foreseen to grow and provide opportunities with significant changesuptidnd for

the digitalserviceenabled health, becoming more patieentric, with Alpowered tools and virtual interactions
between patients and care providers. Bateen interoperability and persorssd diagnostics will accelerate the
delivery ofpredictiveanalysisdriven precision care, paving the way for better and more efficient decision making
for the patient and the providers. It is also foreseen that there will be a rise in investments related to health da
integration, clinical software a@napplications, patient remote monitoring, patient digital experience, confirming a
trend toward the acceleration of patient engagement plans, digital patient experience, and clinical efficiency acro:
the healthcare ecosystem.

We believetherefore thatthrough thismarket analysis exercisee can mergéearnings from all marketsresented

in the following subsectiontowards positioning a solution ardkfining an exploitation strategy based on the
combination of Al based technologies and mental healttitoring, which does noyetexist in the market in its full
envisaged potentiailh an effort to fulfil the innovation potential of this project.
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3.2 Overview and Evolution of Healthcare Markets

Healthcare is in transition in Europe and worldwide; healthcare providers are working to fundamentally reform
healthcare delivery models while having patients incdmre their intention is to allow secure interaction anytime
and anywhere, however indltontext of valudased healthcare.

In this context, Europe is undergoing a major challenge in an effort to secure the financial sustainability of theil
health systems without undermining the values of universal coverage, solidarity in financing, qoigss and

the provision of higkguality health care such a challenge, amongst other reasons, arising as a consequence of
demographic change and increased longevity, which also have increased the prevalence of chronic c2nditions [
Furthermore, thémportance of a robust health system in ensuring thelveillg of EUcitizers, is extended by the
importance of healthcare as a key economic sector and a major employer in Europe. The healthcare sector direc
spent in 2018 EUR 190 billion (or 1.3% BtiropeanGDP) on healthcare, another EUR 170 billion (or 1.2% of
EuropearnGDP) is on social security programmes, while a further EUR 240 billion (or 1.@aropearGDP) is

caused by indirect costs in the labour market, driven by lower employment rateedandd productivity due to
mental illness3]. As for 2020, the share of GDP ranges from over 11% of GDP in some countries to less than 6%
in others in the EU in 2020, but expected to increase due to the GOAfBNdemicwhile also accounting for 8%

of the total European workforc8][

In this context, since 2016 the EU recwsgd the need to reform health systems, while at the same time ensuring
universal access to high quality healthcare including medicinesidhaet actions to strengthen effective, accessible
and resilient health systefn® provide high quality care while remaining ceffiective and fiscally sustainable.
These needs havyeen recognised by policy make#$ [5], such as the Economic Policy Committee, which have
proposeda set of reform measures to address policy challenges in health argrongare systems, including:
strengthening health promotion and disease prerennhoving healthcare out of the hospital sector towards more
costeffective primary and ambulatory care services; and promoting integratedloiares particularly impdantin

the area of chronic diseases and also diseases as cancer, as areasaairdi@né residential care can act in a
coordinated way with the aim to ensure eefé¢ctiveness and improve quality outcomes in lgmgn care situations.

In addition, the acceleration of medical innovations have increased demand fof-thetart treaments and ne
efficiency in healthcare from cost reduction terms to the notion of \@dsed healthcare; promoting a more holistic,
personcentred or patiententered care understanding of valél &lso supporting patients acdizers to spend in

good health those extra years of life gained through increased longevity (healthy life years is considered as &
important measure of health and quality of life of populations).

These approaches are fundamentally reforming the healthcare delivery towatidncentric approach, enabling
innovation in healthcare delivery, prevention and diseasediesase management, integrating new services,
transforming the patient experience, optimizing the operating models, integrating od@sedecare models that
promote social and financial inclusion, as well as orchestrating internal and external resources to improve patiel
outcomes.

2 Council of the European Union, 2006
3 COM(2014) 215 finalhttps://ec.europa.eu/health/sites/health/files/systems performancensms#gdocs/com2014 215 final en.pdf
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According to Market & Market research firm, the global healthcare IT market has been estimated to grow by CAGF
of 15.8% from 2019 o 202 4, r e a c hi nftheth8akhtarelpiovideri salutionshsggni@itgzhé

one with highesexpectedCAGR growth in the forecast period. Tracticerket intelligence firm, forecasted that

gl obal software revenue for healthcar &apprdximateyer% ofa s e
the overall gl obal Al mar ket (estimated fthewprivacyans bi
ethical concernsAccording toGrand View Research, the global Internet of Things (or 10T) healthcare market
comprising wearables medical devices (e.g. blood pressure monitors)fargpital asset tracking (e.g. wheelchairs)

will reach apr oxi mat el y (4 % .0Accdrding Itoi IDG makkgt regeéréhSintelligence firm, also
opportunities in the market are driven by the following predicted tfends

1 In 2021, Real World Data (RWD) will support quantifying existing best practices and walthe life
sciences, resulting in 50% of strategic insights; while the percentage of healtkatigesthat will leverage
technology to integrate all dimensions of health to deliver pelrisedatare and demonstrate improved
outcomes will grow by 5%.

1 By 2022 itis expected that: 30% of pharma companies and 40% of healthcare providers will offer smartphon
or smartwatch apps to improve medication adherence and patient engagement; about 20% of healthcare &
30% of life sciences orga&atiors will suport humanmmachine collaboration with Al and analytics.

1 By 2023, clinical and business decisions will be supported by Al insights in 30% of health and life sciences
organsatiors and humamachine collaboration and Alriven interfaces will have driven digtion in the
healthcare domain.

1 By 2025, 40% of hyperconnected innovation will be driven by lsgde social, health, and environmental
goals.

3.2.1 After Care andHome Care M arket

The aftercaremarket comprises the technologies and services of care #yatomtinue after patients have been
discharged of the hospitahus,it is a temporary care to help patients back to normal and stay independent. This
temporary care is also called intermediate care, reablement or aftercare. Most people receivedhisatgpim
average for 1 or 2 weeks, although it can be provided for up to 6 weeks. When the after care is provided at home,
is so called home care.

According to the World Health Ors@dnisd gtiingn p (et ots
needs while in their home by providing appropriate and {gjgality homebased healthcare and social services, by
formal and informal caregivers, with the use of technology when appropriate, within a balanced and affordable
continuum of car¢7]0. Like in healthcare, the demand and supply of home care demand and provision in Europe is
influenced by the demographic, social, technological, epidemiological and political pressures. The demographi
shifts in the population structure within the EU coig#tiare increasingly demanding more home sareiceswhile

4 Markets and Marketsttps://www.marketsandmarkets.com/MarRsports/healthcasig-252.html

5 https://www.businesswire.com/news/home/20200106005317/en/AatificelligenceSoftwareMarketto-Reach126.8Billion -in-
AnnualWorldwide-Revenueby-2025Accordingto-Tractica

6 Grand View Researchitps://wwnv.grandviewresearch.com/industpalysis/internebf-thingsiot-healthcaremarket

7|IDC Healthcare Predictions for 201&tps://www.idc.com/getdoc.jsp?containerld=prCHE47274521
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the increasing proportion of old and very old people also impacts the tax base for funding public services and tf
available pool of formal and informal car¢8. Due to these changes in ageend social structure it is foreseen that

the demand for home care will increase, although it is required at a later stage of life than before, due to improvemer
in the quality of life, driven by improved lifestyle, food, personal hygiene and housiaditidnally, home care
provision across all European countries has relied historically on informal care (primarily family) mainly shifting to
large-scale institutions and hospitals as providers, driven by changes in social attitudes, values and bétaviours.
example, the fragmentation of the traditional large family group into small family units in ansetbaantexts
reduce the number of people who can provide care to dependent family members; also greater internal mobility acrc
Europe at all pointsluring the course of life (working and retirement age) can create distances among family
membersandwiden the care ga.

Home care is a labotintensive activity that comprises a mix of professional andprofessional personnel,
including nurses, theragis (physical, occupational and speech), home care assistants, social workers, physicians
dietitians, homemakerspmpanions, volunteeend others. Nurses represent the largest group of professional home
care employees but in 2019 the services in EU Wmiged by a shortage of trained nurses.

In this context, Western Europe had the largest share of the global home healthcare and residential nursing c:
services market (43%) in 2020; higher than North America (33%). According to European Commissiagelods
Report, public spending (on healthcare, kiegn care, pension, etc.) the homecare market is expected to increase
1.7% to 26.7% of GDP from 2016 to 20[M) respectively. According to Grand View Research firm, the European
home care marketizewas surpassed 070 billion in 2019 with a
2027, driven by the aging population trend, the increasing incidence of chronic diseases including those with
difficulty in mobility, dependent children with severe lieg@roblems or people with mental disorders. According to
Market and Market the global home healthcare magsizeis projected to grow at a CAGR of 8.6% by 2028ain
segments of this market comprise Home Care Testing, Monitoringareening, Home Healthcare Therapeutic
Equipment, Mobility Assist & Other Devices, Nutrition and Fitness.

When looking at the diseases the home care market is segmented into cancer, respiratory diseases, mobility disord
cardiovascular diseases & hymarsion, pregnancy, wound care, diabetes, hearing disorders, and other indications.
The diabetes segment is expected have the highest growth. The cancer segment is expected to continue growin
supportive Global Cancer Supportive Care Market 20224 isexpected to grow by 4% Homebased cancer
treatment programs are carving out important roles in healthcare systems, supporting patigmises and cost
reductions.

The advancements in medical devices, pharmaceuticals, and services and innovaabm®iogy are also making
home care solutions affordable for people that are homebound and prefer medical care in the comfort of their home
untapping the potential not only for the overall healthcare systenalbatto support the communiyased
indepemlence for the individuals and patients. The increasing integration technologies (e.g. cameras, sensors, or ott
devices embedded in the residential infrastructure), both active (needed to be operated by individuals) or passive (r
needed to be operatey &n individual) are increasingly supporting the smart home care domain through monitoring

8 Grand View ResearcHittps://www.grandviewresearch.com/indusamyalysis/europbomecaremarket

9 Markets and Marketsttps://www.marketsandmarkets.com/MarRgports/homédnealthcareequipmentmarket696.html

10 hitps://www.businesswire.com/news/home/20200306005099/en/STatvalerSupportiveCareMarket 20202024 Evolving
OpportunitiesWith-AmgenInc.-andBaxterInternationallnc.-Technavio
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and the provision of assistance in home care, such as physiological monitoring (active: devices can capture vit
signs, weight, or symptoms and report them to aterprovider; or passive: home telemonitoring such as bed sensors
that capture restlessness, sleep interruptions, or pulse and respiration during sleep), fall monitoring and emerger
detection (e.g. active: devices that can detect falls and emergenmysbutir passive: smart floors or carpets and
can detect falls or near falls).

In this context, according to the Reseasnld Markets firmt, the Smart Home Healthcare Market is expected to
register a CAGR of 26.5% over the forecast period 2Q20R5. Theincreasing adoption of loT devices is driving

this market, growing the potential for healthcare services to be provided in a smart home. The smart devices we
projected to reach 200 billion by 2020, according to Intel; connected homes can also hehdshogpease
efficiency, prioritizing cases based on urgency and freepgeds. The Al and technology make advances, such as
videoconferencing doctors, remote patient monitoring, potentially enabling smart homes as part of the primary ca
in the neartture.

3.3 IT Solutions for PostCancer TreatmentMarket

The number of persons who are living beyond cancer diagnosis and treatment (also known as cancer survivors)
increasing each year as a result of the growth and aging of the population, as wedlasefir survivahtesdue

to changes in eadgletection practices and treatment advaipt@s Cancer, therefore, is increasingly being regarded

as a chronic disease due to the growing number of individuals who are living with casaeriving cancer with
long-term symptoms and late effects of cancer treatmigfit Cancer survivors develop increased physical,
psychological and social issuds.addition to those, the transition from cancer treatment to survivorship is often
poorly mamged. Poor communication between patients, caregivers, and providers may lead to unmet needs al
healthcare decisions that are i nad ¢lf].utddséederyidentifiedl that me ¢
digital technologies can help. Sevesaldies indicate the potential for smartphone apps to benefit cancer survivors
[13]. In addition to thatftere is growing political and clinical interest in using digital technologies to deliver efficient,
high-quality care for cancer survivors and to ewer patients to perform satfianagement activities.

In a review of 15Dublicly availableappspublished irBMJ Open[11], theauthorshave characterised the afzsed
on their components, aims and technological featurelping to categorise and organise the dpps way that
clinicians, app developers and pohlmakers can make sense of the current international app makéeliewe the
findings of this scoping review draw a rather good picture of the different segments of apps in -tenpast
treatment market. Therefore, we decided to share its key points in the present deliverable.

The apps offeredontentghat could be summaed under five maisegments(1) communicatingnformation about
cancer; (2) planning and organising cancer care; (3) interacting with others (including others affected by cancer ar
healthcare professionals); (4) enacting management strategies artthgdusife with or beyond cancer and (5)
getting feedback about cancer management.

11 hitps://www.globenewsire.com/newsgelease/2021/01/06/2154442/0/en/GleBatartHomeHealthcareMarket 2020t0-2025 Growth
TrendsandForecasts.html
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Communicating information about cancer

Over half the apps (53.6%) stated in their description that they provided information or educational material abou
cancer; for eample, the nature of cancer, aspects of terminology related to cancer and cancer treatments. The ap
presented this in various ways, including factsheets/written information, news feeds and updates, questions a
answers, and videos. Some apps providesigpalised information based on useported characteristics, including
treatments received or disease subtype. Almost all apps claimed against being a medical device and suggested to't
users to consult any results directly with their clinician.

Planning and organising cancer care

16.6% of the appallowed users to enter and store records relating to their cancer care, such as results or diaries
treatments they had received. Apps also allowed users to keep a calendar of appointmentsstoaeepdheduling
of medications.

Interacting with others

Being part of an otine social network of individuals with cancer, healthcare professionals who answer questions,
access to personalised information can greatly help in strengthening theiadividis  wi | | and i mpr o
therefore making this an important feature of apps related to cancer survivorsbp.dfGhe apps offered access

to an online community (social network) of other individuals with cancer, promoting these netwsosksiaces of
support and information. Some of them advertised a matching service in which users could be matched with oth
users or groups based on characteristics such as cancer type, stage, treatments and interests. Apps also offere
ability to mesage or ask questions to professionals who were linked to the app platform.

Enacting management strategies and adjusting to life with or beyond cancer

19.2% of the apps allowed users to track their symptoms: mainly fatigue, pain, mood changes, nausep and s
problems. Some suggested monitoring physical or physiological parameters, including pulse, blood pressure al
weight, and some allowed customisation, letting the user decide which symptoms/parameters to monitor. Th
recommended frequency of sefionitoring varied, with some promoting weekly input, some apps suggesting on
demand tracking when symptoms were experienced, and others not specifying particular intervals for self
monitoring. Apps used a number of rating scales, including teaden slider®.9% of the apps gave advice about

diet and/or exercise after a cancer diagnosis, with five allowing users to track their exercise or dietary activities. /
few apps offered integration with wearable fitness trackers.

Getting feedback about cancer manageain

13.9% of the apps allowed users who had tracked symptoms to generate graphical summaries efrtbritséi

data for personal reflection (usually line graphs showing, for example, pain levels plotted against date/time), and t
generate output repts from the data, usually by email. A central premise was that users would learn about patterns
within their symptoms, and that sending their symptom reports to professionals could result in action by the
professional to help with symptom management.
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The specific apfunctionsthat support each of the abasegmentsre summarised iRigure 3 below.

No (%) apps which
advertised this

Survivorship activity  App feature feature

Planning and organising Upload and store personal records, for example, diaries/journals, results. 25 (16.6)

cancer care Keep a list of medications+their scheduling. 20 (13.3)
Share uploaded personal records with others. 8(5.3)
Keep a calendar of appointments. 12 (8.0)
Login to view or change clinical appointments. 4(2.7)
Login to remotely access clinical records or results. 3(2.0)
Create or view survivorship care plan. 2(1.3)
Lists available clinical trials. 9 (6.0)
Clinical trials matching. 1(0.7)

Enacting management Track and record-specific symptoms or physiological parameters. 29 (19.2)
strategies and adjusting pyoyides symptom management tips and advice. 5(3.3)
Set alarms as reminders to take medication. 14 (9.3)
Track fitness or diet (four apps offered integration with wearable fitness 5(3.2)
trackers).
Delivers instructions on complementary and/or alternative therapies. 12 (7.9)
Delivers psychological therapies. 3(2.0)

Offers spiritual support, for example, bible verses, prayers. 2(1.4)

Figure 3 App functions that support magegment$11]

3.3.1 Market Forecast

The growing adoption of mHealth apps for tracking health and vital signs is likely to drive the mHealth apps marke
in the years ahead. Additionally, the increasing penetraaf mobile devices, such as tablets, smartphones and
wireless network devices are anticipated to further boost the mHealth apps market in the future. According to a repc
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from Zion Market Researéh the global mHealth apps market was valued at appedzignUSD 8.0 billion in 2018
and is expected to generate around USD 111.1 billion by 2025, at a CAGR of around 38.26% between 2019 ar
2025.

mHealth or mobile health refers to the use of mobile devices for healthcare services. mHealth apps arerinstalled |
mobile devices, such as smartphones, tablets etc. and can be used for general health and fitness tracking, ren
patient monitoring, consultations, disease management, etc. It is estimated that over 200 health apps are added d
to app storefl]].

According to the report, North America accounted for about 40% share of the global mHealth apps market in 201
and was the largest market in terms of revenue shhaigcan be due to the increasing adoption of mHealth apps for
tracking health parameters and government focus to cut on healthcare costs. Europe is the second largest regic
mHealth apps market, owing to the increasing penetration of mobile devices)ggemoption of mHealth apps for
tracking vital signs, developed healthcare infrastructure, and high focus on precision/mEdomadicine
production. The Asia Pacific mHealth apps market is likely to register the highest CAGR over the forecast period
owing to a high prevalence of chronic diseases and a large population base.

3.3.2 Market Barriers

The development of a mHealth app from a financial point of view does not pose a significant barrier for market entry
as long as the stakeholder has the mealnisg@ development team, the app can be created and pushed to the market.
This explains why in the market we can find both apps created by large enterprises, as well as apps created by sn
independent groups. The low entry market barrier is furtheriglgkeld by the availability of a vast number of
mHealth apps online and the fact that more are created every month.

One possible barrier for entering the mHealth apps market is related to the privacy of the medical data that tt
individual shares with a mtddth app. In general, people are hesitant to share their medical data with an app,
especially if it comes free of charge. In this case, it is assumed that the revenue stream of the app developers cor
from harvesting medical data. There is increasingesmdd that sharing of user data is routine in medical d@#ps

and that data harvesting for targeted advertising is an important source of revenue for many app dgMglopers
Effort must be made to prove that the medical data are safe when using the mHealth app.

Another barrier is the lack of trust of the individirathe contents in the app and the advice produced by it. Apps
that provide education, monitor health or wading, and store or transmit data without change are not subject to the
same regulatory procedures with apps classed as medical devices (dsaghtse, support diagnosis or clinical
decisionmaking or make calculations to determine diagnosis or treatmefjt) These types of apps can be
developed quicklypy anyone who wishes to, without specific regulatory requirements. Effort must be made to prove
that the app has been evaluated and verified in a real environment, with the incle$imoiahsand patients in the

trials phase.

12 https://www.zionmarketresearch.com/news/mhealihs market
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To summarisemHealth aps domain is challengirig terms of judging app quality, effectiveness, clinical utility and
data privacyln [11], the authors propodkeF o u r to @istuss with patients if they are considering using a health
app
1 Does something useflildoes it solve a problem you are having?
1 Desigrd are there screenshots that summarise the content and give you an impression of how you would us
the app?
1 Developed do you recognise a credible organisation/source behind the app, and do links to the develope
website work?
1 Datad does the app ask you for personal information that you would prefer not to be shared with others ol
provide a transparent description of howedaitll be usedstoredand shared?

3.3.3 Market Opportunities

The most obvious opportunity is the fact that several studies indeed indicated the potential for smartphone apps
benefit cancer survivors, particularly interventions reporting results of a spewifirt phone app with a particular
group of cancer survivors, from children through young adults to older §tigjits

Linked to the market barriediscussed in the above sabction, market opportunities arise for FAITH platform.

Due to its design and the thinking behind the whole concept as described already in ti§, BwApersonal data

of the individual never leave the device in order to be processed centrally. The level of security, therefore, is elevate
compared to solutions that collect personal data (for any purpose) in a central point (e.g.patm)dThe
aforementioned underserved Al applications highlighteddagfica and related concerns of trust (mHealth apps vs
medical devices) and privacy represent significant opportunities for this novel approach.

FAITH mobile app is set tandego rigorous design approachasd its trials include thassessment as usewith

an appropriate sampkize of the targetcancer survivor populatiorzurthermore, the fundingdm the EC, the
consortium involved in its development and its orgatioral affiliations shall be transparent to the potential users

of the app.

3.3.4 Overview of Solutions in the Market

Description Funding/

Owner

Belong.Life"® An o6information sharing pl at|Cancer | Private
holders and publicly availablenformation, featuring an eline | support, | company

social network of individuals with cancer, healthcare professiq Post (USA)
who answer questions, access to personalised information { cancer
clinical trial matching service. support
13 https://belong.life/
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Description Funding/

Owner

According to the description in the Google Play storejufes
include:

1 Access to leading oncologists, radiologists, researche
nurses who answer your questions.

i Assistance, tips, and support from a vast social netwo
others with cancer.

1 The ability to orgaise and manage your records on Yy(
mobile device andshare easily with family and medic
professionals.

1 The ability to personaeinformation and notifications.

9 Access to a robust clinical trial matching service specifi
your type of cancer.

Cancer.net Provides dully featuredset of tools to help manage your cancer ¢| Cancer American
Mobile! as well as trusted, oncologigpproved information from Cancer.N¢ support, | Society of
Features include (selection from cancer.net webpage): Post Clinical

f Export and share tracked data with healthcare provi( Cancer Oncology
caregivers, and others. support | (ASCO)

1 Notesymptoms and side effects.

1 Track questions for your doctors and record their answe

1 Take photos of medication labels and bottles. Input dog
frequency, and prescribing provider. Set reminders ang
when medications are taken.

1 Up-to-date guides on 120+ types of cancer, includ
treatment, managing side effects, cost of care, and li
with cancer, as well as the latest videos, podcasts,
Cancer.Net Blog posts.

My Cancer Provides information about persoisatl cancer treatments to he Cancer Private

Coach® manage your cancerds progr e gsupport | Company
cancer, information on radiation, chemotherapy, risk of metas (USA)
Covers breast, prostate, and c¢ol@ancer patients and the in
caregivers. patnership
According to the description in the Google Play store, feat with Breast
include: cancer.org,

14 hitps://www.cancer.net/navigatirancercare/managingour-care/cancernanobile
15 hitps://www.mycancercoachp.org/
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Description Funding/
Owner
1 Questionnaire and persoisal treatment report Menos
1 Questions to ask your doctor Health
Network,

1 Videos and other helpful resources such as links to pg

. and Fight
advocacy websites
i _ ) _ Colorectal
1 Easyto-update journal with photo and augdiecording entry Cancer
options
9 Calendar to help keep track of doctor appointments, suj
group meetings, and other important dates
1 Glossary of common terms
Vinehealth® A mobile app to support cancer patients and their loved ones th{ Cancer Private
treatment by allowing them to easily track, manage and under| support | Company
their care. (UK)

It supportgpeople to understand their symptoms and side effectg
helps them to communicate with their care team.

Has been developed with the help of patients and NHS oncolog

Table 1 Overview of other solutions in mHealth apps market

3.3.4.1 EUfunded projects

Below we have included a list related #EU (#H2020) projects that addressapost supporfhey are considered
as potential competitors aollaboratorsOver the course of the project our consortium aims to engage with other
projects and form a cooperative relationship with as many as possible of the following identified projects.

Description Funding/
Owner
BOUNCEY BOUNCE will bring together modelling, medical, and soq Cancer RIA
sciences experts to advance current knowledge on the dynamic| support, | projects
of resilience as it relates to efficient recovery from breast ca| Post funded by
BOUNCE will take into consideration clinical, canaetated| can@r the
biological, lifestyle, and psychosocial parameters in order to pr| support European
individual resilience trajectories throughout the cancer contin Union
and eventually increase resilience in breast cancer survivors an (on
them remain in the workforce and enjoy a betjeality of life. going)
BOUNCE will deliver a unified clinical model of modifiable factg

16 hitps://www.vinehealth.ai/
17 hitps://www.bounceproject.eu/
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Description Funding/
Owner

associated with optimal disease outcomes and will deplq

prospective mulicentre clinical pilot at four major oncology centi

across Europe.

ONCORELIEF | Advances in early diagnosis and cancer therapy have gi Post RIA

18 improved chances of cancer survival. A big challenge is to en cancer projects
survivors have the best possible quality likd. The EUfunded| support | funded by
ONCORELIEF project is bringing together the latest technolog the
advances and occupational psychology/health sciences. European
developing a usecentred artificial intelligence (Al) system to cred Union
an intuitive smart digital assistantlieal Guardian Angel. Not only (on-
will it provide personalised support in pdastatment activities an going)
tasks, it will also suggest actions regarding the patients' o\ (in the
healthstatus, improved welbeing and active healtare. same call
Ultimately, the Guardian Angevill help the cancer survivor rema as
engaged on a wellness journey that will safeguard their health d FAITH)
the postcancer treatment period.

LifeChamp$® Geriatric oncology, concerned with the diagnosis and treatme Post RIA
cancer in the elderly, is an important subtopic. Improving outcq cancer project
hinges on many different factors, including the quality of sery support | funded by
received. The EWunded LifeChamps project aims toropide the
support to middle aged and older @frail and frail) cancer patient European
It has developed a big dathiven solution with an artificig Union
intelligence (Al) and analytics engine that can offer timely (on-
accurate clinical decision support. Operatingboth the cloud an( going)
at the mobile edge, this new tool can identify the factors that g (in the
quality of life of a patient. Ultimately, this offers personalig same call
healthcare services as regards symptoms monitoring, treatme as
rehabilitation. The project wilkonduct multinational pilot use ca FAITH)
scenarios.

ASCAPE?® Cancer is a serious illness. Recent technological advances i Post RIA
Data, artificial intelligence (A and machine learning can he cancer project
improve the quality of life of patients. The BuUnded ASCAPE support | funded by
project will create an open Al infrastructure for health stakehol the

18 hitps://oncorelief.eu/

19 hitps://lifechamps.eu/

20 https://ascap@roject.

eu/
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Description

Funding/
Owner

such as hospitals. New knowledge produced by this process W European
sent back to the open Aifrastructure to be shared among every Union
while the medical data will still remain private. The services tq (on-
designed and deployed by the project will include intellig going)
interventions for physiological and psychological support, imprg (in the
patient and fanily counselling and guidance, early diagnosis same cal
forecasts of ill health, identification of disease trajectories as
relapse, as well as improved health literacy. FAITH)

PERSIST! The transition from cancer patient to cancer survivor shoul( Post RIA
planned and coordinated to ensure patients receivequiglity, | cancer project
coordinated and personalised care. Thef@idled PERSIST projeq support | funded by
is developing a system that suppossif-care and can identif the
outcomes that require professional intervention. Its system usg European
data technology and novel analysis algorithms that can be ¢ Union
integrated into electronic health records and other sources of cl (on-
data. Overall, the pject aims to improve the manageme going)
intervention and prevention strategies to reduce side effects (in the
prevent secondary diseases. Its loeign goal is to reduce the soci same call
economic burden related to as
dynamic decision qport system and making maximum use FAITH)
predictive models.

CLARIFY?? The number of cancer survivors has increased in recent years | Post RIA
advances in diagnes and treatment. Ensuring ptstatment quality cancer project
of life of survivors remains a challenge. The-&lhded CLARIFY | support | funded by
project will identify the risk factors for deterioration in a patien the
the end of oncological treatment. Specifically, it will collect d European
about survivors from breast, lung and lymphoma cancer (the Union
prevalent types) from hospitals in Spain. Using big data and arti (on-
intelligence techniques, it will integrate all data with relev going)
publicly available biomedical information, as well iaormation (in the
from wearable devices used after the treatment. The data w same call
analysed to predict patiespecific risk of developing seconda as
effects and toxicities from their cancer treatments. FAITH)

21 https://cordis.europa.eu/project/id/875406

22 hittps://www.clarify2020.eu/
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Description

Funding/
Owner

quality of life by developing a persaentred monitoring and follow

up plan. It will use artificial intelligence and Big Data collected fr

QUALITOP® Cancer immunotherapy has helped to significantly advance cj Post RIA
treatment. However, there remain two main challenges that h cancer project
the path to better health and quality of life for cancer patiités | support | funded by
starting immunotherapy. There is a need for predictive marker the
immunotherapyrelated adverse events as well as information European
such patients beyond randomised controlled trials. To address Union
problems, the E"Hunded QUALITOP project aims to delop a (on-
European immunotheraggpecific open smart digital platform. T going)
platform will help identify (in the
define patient profiles in a realorld context, and provide retime same call
recommendations. The project will thusable better monitoring @ as
the health and quality of life of cancer patients who are underg FAITH)
immunotherapy.

CAPABLE?* Coping with cancer treatments isdaunting task. Despite the Post RIA
benefit, strong therapeutic regimens often cause toxicity, se\ cancer project
impairing the quality of life of cancer patients. Patients and { support | funded by
caregivers also develop emotional, educational and social need the
EU-funded CAPABLE poject aims to develop a cancer pati European
coaching system with the objective of facing these needs. CAPA Union
identifies unexpected needs while providing patigecific decision (on-
support. This feature, together with the chance of discovg going)
unknown adverse fcts of new treatments, makes CAPABLE m (in the
than a personalised tool for improving life quality. It markj same call
significant advance for the whole research community. as

FAITH)

BD4QolL?® The number of treatment options available for head and neck ¢ Post RIA
(HNC) has increased in the last decade thanks to advq cancer project
technologies. While current pestatment care plans focus ( support | funded by
functional and health conditions, there are socioecon( the
determinais of quality of life that also need to be addressed. European
EUf unded BD4QolL project aim Union

23 https://h2020qualitop.liris.cnrs.friwordpress/index.php/project/

24 https:/Eapableproject.eu/

25 https://www.bd4gol.eu/wps/portal/site/bitatafor-quality-of-life
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Description Funding/

Owner
mobile devices, in combination with muftource clinical ang (on
socioeconomic data and patie going)
quality of life indicators collected over time will facilitate ea (in  the
detection of risks, prevent lostgrm effects of treatménrand inform same call
patients and caregivers for personalised interventions. as

FAITH)

Table 2 Overview of EUfunded projects in postancer supposrea

3.4 IT Solutions for Mental Health Support Market

As a result of thevork already performed by the consortium during the first year of the project relatedhneetith

and mHealth domain State of the At], a set of data assets has been identified; amongst them one can find a set
of ment al health support applications for smartpho
in the following URL.:https://dashboard.h20Z@ith.eu/ This is a dynamic dashboard which is expected to be further
enriched as the project progresses.

The main segments of the mental health support smartphone apps market are the following:

Mood companion/logbook

The "mood swing" phenomenon is a common concept used to describe rapidly and intensely fluctuating emotion

People often describe mood swings as a #droller <co
irritability, and even depressi¢h7]. A person may recogsesomething that has triggered a shift in their mood, such
as a stressful event at wor k. But itds also not wunc

may even experience changes in mood if they have an undenhgntal health issue.

A mood companion (mood logbook) app miige user to record their mood at certain times within the day, and also
add how they are feeling, what they have been doing, what was the weather like, etc. Sofeegafp€o gi t o
C o mp a Riewen allow the user to record audio diaries amat'sehow s/he speaks (not what s/hesdy give
reattime feedback on your mood. With a mood companion you can keep track of your mood at the time you feel it
view your moodscores over time to see how thHegye changed, or stalséid, create yearly reports, etc.

Mental health chatbot (stress, depression & anxiety therapy)

Chatbots are systems that are able to converse and interact with human users using spoken, writtea) and
languages. Chatbots have the potential to be useful tools for individuals with mental disorders, especially those wi
are reluctant to seek mental health advice due to stigatian[18]. Various stakeholders have developed artificial
intelligenceapplications for mobile phones that aim to be the first line of support for mental pati#hts yet

26 https://apps.apple.com/us/app/coeptmmpanion/id1159040768
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provide privacy and anonymityy e . g . A" )Wihesbé applications, targeted at individuals, were developed to
proactively check on patients, bEady to listen and chat anytime, anywhere, and recommend activities that improve
t he us éeirg.olt isweermbon that such mental health chatbots, in their paid version, are offered by large
enterprises to their employees as a first line of suppopdisonal and professional struggles.

Al assisted mental health monitoring/therapy

Mental health app offers cognitive behavioural therapy interventions for mental disorders such as depression, anxie
and othersOne challenge for clinicians in makingagnoses is that patient interactions only offer a snapshot of an
individual 6s ment al stat e, yet mood di K9 Mdngalhealtha r e
applications, assisted by Al, are used by clinicians as tool to monitor rheattd and support the therapy of patients
(e. g. ARLIAhaPEE canbined with sensors and smartphone applications to @mabksed monitoring

in the community. Several smartphone applications have been developed which aim to improve adherence by givir
reminders and helping patients keep track of their medications. The use of machine learning may facilitate continu
improvement of such applications, including tailoring to the individual, to maximise their effect on medication
adherence.

Mindfulness (connect with the present moment)

Mindfulness is a type of meditation in which you focus on being intensely aware of whatsenging and feeling

in the moment, without interpretation or judgment. Practicing mindfulness involves breathing methods, guidec
imagery, and other practices to relax the body and mind and help reduce stress. Mindfulness meditation is understc
to aid ndividuals in coping with everyday personal and professional struggles by helping them to calm down and pu
things in perception.

Several apps have been developed, partly due to large demand from the general public as mindfulnesslbias seen
of publicity and success during last yedre . ¢ . i Mi n d#®).uSuah epps offeC peasordad meditation
options, reminders to keep oneself mindful through:t

3.4.1 Market Forecast

Mental health disordeis being considered as an important health condition by the World Health i€atiam
(WHO), hence, various mental health related campaigns and awareness campaigns are being held all across the gl
pushing the mental health apps market to gain afsignt lift.

Another factor driving growth of the metal health apps market is the presence of social stigma in the societies relate
to visiting a psychiatrist for receiving mental health treatment. According to WHO statistics, one out of four people
struggle with mental health issues and titirds of those affected do not seek help for their issues.

27 https://woebothealth.com/
28 https://apps.apple.com/us/app/mindfulnesach/id804284729
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According to a report from AbsokiMarkets Insight® the mental health apps market accounted for USD 587.9
million in 2018 and is expected g@nerate a revenue of USD 3.918 billion by 2027, at a CAGR of 23.7% from 2019
to 2027.

3.4.2 Market Barriers

The development of a mental health support app from a financial point of view does not pose a significant barrier fc
market entry; as long as the sth&ller has the means to hire a development team, the app can be created and pushe
to the market. Furthermore, apps that provide education, monitor health dreimgl] and store or transmit data
without change are not subject to regulatory procedures. oW entry market barrier is highlighted by the
availability of a vast number of mental health support apps online and the fact that more are created every month.

3.4.3 Market Opportunities

Since products in this this market and the previous mHealth apps market come in the form of smartphone apps, t
market opportunities for FAITH platform are similar to those presented in s&c&ith

1 Elevated level of security for medical data elevated compared to solutions that collect personal data (for an
purpose) in a central point (e.g. cloud space),

9 Trials including the assessment of its use with an ap@igpsamplesize of the target cancer survivor
population, and

1 Transparent funding sources, consortium members andisagaral affiliations to the potential users of the
app.

3.4.4 Overview of Solutions in the Market

Description Funding/

Owner

Mindstrong A smartphone app to col |l ect]|Mental Private
Healtt° emotional health through the usage of their phones. It monitorgy Health Company

the people use their phones, e.g. the way the person types, ta| Support (USA)
scrolls while using other apps. Data collected is encrypted
analysed remotely using machine learning, and the result
shared with the patient and

MindShift3! Anxiety management app wihic uses scientifically prove| Mental Private
strategies based on Cognitive Behavioural Therapy (CBT) to| Health Company

29 hitps://www.absolutemarketsinsights.com/reports/Mertdlth Apps-Market 20192027362
30 https://mindstrong.com/
31 https://www.anxietycanada.com/resources/mindsttt
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Description Funding/
Owner
learn to relax, develop more effective ways of thinking, and| Support, (Anxiety
active steps to take charge of anxiety. Anxiety Canada)
IntelliCare® Is a mental health app platform with 14 apps that are elem¢ Mental
simple and brief to use. It is a suite of applications that hay Health
common help people with depression and anxiety like § Support,
problems, social isolation, lack of activiyd obsessive thinking| Depression,
Anxiety,
Insomnia
MindDoc* Developed by clinical psychologists in close collaboration y Mental Private
leading researchers for those who want to learn about emo| Health Company
well-being or who suffer from mildo-moderate mental illneg Support, (Germany
including depression, anxiety, insomnia, and eating disorders] Depression, )
Anxiety,
Insomnia
Table 3 Overview of other solutions in Mental HealBupport apps market
3.4.4.1 EUfunded projects

Below we have included a list related #EU (#H2020) projects that address mentaldegakissiorand anxiety
Over the course of the project our consortium aims to engage with other projects anddoparative relationship
with as many as possible of the following identified projects.

Description

Funding/
Owner

Nevermind*

It addresses people who suffer from symptoms of depre
related to a serious somatic disease. Collectsadetat mental an
physical health from a smartphone and a lightweight ssei
shirt, to then get effective feedback. Collected data is monitoré
a realtime Decision Support System running locally on

patient s smart phone,nd pnset obf
depressive symptoms, by processing physiological data,

movement, speech, and the recurrence of social interactiong
data triggers a response encouraging the patient to conduct @

Mental
Health
Support

RIA
project
funded by
the
European
Union

(finished)

32 https://www.intellicare.net.ph/

33 https://www.minddoc.de/ttps://mymoodpath.com/en/

34 https://www.marketineqnevermind.eu/
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Description Funding/

Owner

activities or lifestyle to reduce the occurrenaad aseverity off
depressive symptoms.

MindCare® A mHealth solution that addresses the current lack of atireal| Mental RIA
heath status monitoring for mental disorder patients. MindCar{ Health project
smartphone App that: 1) passively gathers data through a we{ Support funded by
device about the patient; 2) transforms the data into interpre the
information using Atrtificial Intelligence (Al) for doctors, patier| European
and caregivers; and, 3) integrates and displays thgern Union
information, providing personiakd information so that doctors af (finished)

caregivers can quickly change the patient treatment or interve
the right time.

MENHIR3® The MENHIR project aims to research and develop conversat| Mental RISE
technologies to promote mental health and assist people| Health project
mental ill health (mild depression and anxiety) manage | Support, fundedby
conditions. Depression, the

Anxiety European
Union
(on+
going)

Table 4 Overview of EUfunded projects in mental health support, depression & anxiety area

3.5 IT Solutions for Activity Tracking Market

According to WHO, physical inactivity is considered a leadisifiactor for premature death( [21]. Recognizing

this fact, United States and United Kingdom public health authorities recommend that adults engage in at least 1!
min per week of moderate-vigorous physical activity (MVPA)Z2]. Such recommendatisrhave made their way

in modern activity tracking apps, for example Goog

per week, with fAheart pointso complying t & otAppde r ec
Healthkiimot i vat es i ndi vi du alwhkichtoorespood toassammudingup foriaMeadt fpiriutei r c |
for 12 times within a day, walking a distance that consumesdld@ies and doing a workout of &lins per day

Apart from their applicability for medical reasons, for example by persons who have had surgery, activity tracking
apps are also popular among the general public of healthy people. Even though many people do not comply wi
physical activity recommendatisras stated by public health authorities, a lot of people engage in using activity

35 https://cordis.europa.eu/project/id/865620
36 https://menhiproject.eu/
37 https://www.heart.org/en/news/2018/08/21/goejgiE-launcheeheartpointshereare-5-thingsyou-needto-know
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tracking apps, for one reason because these apps employ behaviour change technigues, which techniques make
interventions more likely to be effective. The roots are foumtealth behaviour change theoB3] [24] [25.
According to a studyJ6], an activity tracking app employs from 2 to 8 behaviour change techniques, with the average
being 5 techniques. Setfonitoring, providing feedback on performance gadl settingvere used most frequently,
whereas some techniques such as motivational interviewing, stress management, relapse preveatiqrrose|f
models, and prompted barrier identification were not, mainly due to the nature of a smartphone app.

Activity tracking apps are also very popular because they are available everywhere and can béspersprié

users to their needs.g.,provision of tailored feedback at the time of conducting activity is more likely to be effective
than generic information abotite benefits of physical activity. Furthermore, they are available from the two main
app marketplaces (Google Play and App Store) for free or for a low price, heavily promoted and with a bunch o
everincreasing and improving features. People carry smangdh with them and can access data anywhere and
anytime, some apps work even without input from the userrecording activity while the user passively carries

the smartphone with them), or without internet (i.e. collecting activity data locally atettiee and synchronising
with the userds profile and previously collected d:

One cannot look into the activity tracking market without mentioning wearable fitness trackers and body sensor
which can hae great impact on healthcare systems and the quality of life. The accuracy and paeesibrect of
studies, but the outlook is rather positive; it appears the average accuracy is reasonable and can indicate the avel
level of activity and thus avage energy expenditurgf].

3.5.1 Market Forecast

According to a Grand View Resear38], the global fitness app markszewas valued at USD 4.4 billion in 2020

and is expected to expand at a compound annual growth rate (CAGR) of 21.6% from 2021 to 2028. The curfews al
social distancing norms posed after gxplosion of COVIB19 pandemic is driving a transition from tradital

(e.g., gyms) to virtual fitness. An increase in the downloads and usage of fithess apps has been observed, as muc
up to 46%, according to an article published in the World Economic Forum in September 2020. Awareness regardir
health and wellnessd the increased usage such activity tracking apps are the current global market drivers.

3.5.2 Market Barriers

Engagement with activity tracking apps is one of the main considerations; users are more likely to use the apps wh
the information is recorded auatically. Unfortunately, seamless recording (and perhaps need to capture frequently
the location of the smartphone) drains the battery and poses privacy questions.

User experience is key: it is important to develop the mHealth technologies infaars#ly and easily accessible
manner, in order to encourage participants to recor
activity could assist healthcare practitioners with what would be otherwise lack of-igiloelated to theondition

of a posttreatment patient who has been release by the hospital. The development teams of mHealth apps shot

38 Grand View Researchitps://www.grandviewresearch.com/indusamyalysis/fitnessippmarket
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avoid what Norman calls O6featuritisd; a temptation
the appy[®8. usabilit

Accuracy appears to be discussable: in a study they found that the accuracy of activity tracking smartphone apps v
considered unacceptable when compared to a handheld pedd@égter [

3.5.3 Market Opportunities

The main opportunity of using activityaitking in the eHealth domain is to help healthcare practitioners offer support
inadatal ed fashion, by providing t hem -monitohing thast lias egaotly | e ¢
this possibility which has pushed the development ofgghane applications with technologies that can obtain richer
and more objective physical activity profiles.

A smartphone app which collets everyday data rel at
deliver timely interventionsot patients. Even more so, as envisaged in the context of FAITH project, collecting
everyday data related to patients could end up building predictive model which, in turn, could be used to predic
downtrends in the paths of other, or future, patients ahdniy those taking part in the trials.

Other than that, opportunities related to mHealth apps stand for activity tracking domain as well (se®.3etion

3.5.4 Overview of Solutions in the Market

Activity tracking apps and fithess apps market is very wide and includes a vast number of apps. Since the prima
goal of FAITH mobile app is not activity tracking, we decided to include in the following table some very basic
solutions in the field, as references for valued features and usage rates.

Description Funding/

Owner

Google Fit® Google Fit is a healttracking platform developed by Google for t| Activity Private
Android operating system, Wear OS and Apple Inc.'s iO% | Tracking, | company
single set of APIs that blends data from multiple apps and devic{ Fitness (USA)
Google Fit uses sensors in a user's activity tracker or mobile d app
to record physical fitness activities (such as walking, cycling, €
which are measured against the uséttess goals to provide
comprehensive view of their fitness.

Apple Activity | The Activity app on your Apple Watch keeps track of y{ Activity Private

on Apple movement throughout the day aedcourages you to meet yo Tracking, | company
WatcH? fitness goals. The app tracks how often you stand up, how muc| Fitness (USA)
move, and how many minutes of exercise you do. app,

39 https://www.google.com/fit/
40 https://support.apple.com/ers/HT204517
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Description Funding/
Owner
Wearable
device
Runtastié¢! adidas Runtastic, formerly Ruagtic GmbH, is a digital health af Activity Private

fithness company that combines traditional fithess with mqg Tracking, | company
applications, social networking and elements of gamification | Fithess (Austria)
logical reaction to the Quantified Self movement. app,
Social
nework

Garmin.Connecl| On mobile or web, Garmin Connect is the tool for tracking, analy| Activity Private

42 and sharing health and fitness activities from your Garmin devi¢ Tracking, | company
Fithess (USA)
app,

Wearable
device

Fitbit CoacH? Stream personaked video workouts on your phone or computer| Activity Private

a launch a workout anytime right on your wrist, with Fitbit Coac| Tracking, | company
Fitness (USA)
app,
Video
workouts

Stravd* Strava is an internetesvice for tracking human exercise whi| Activity Private
incorporates social network features. It is mostly used for cycling Tracking, | company
running using GPS data. Fitness (USA)
app,
Social
network

Table 5 Overview ofmain solutions in activity tracking/fithess apps market

41 https://www.runtastic.com/
42 https://connect.garmin.com/
43 https://coach.fitbit.com/

44 https://www.strava.com/
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3.6 IT solutions for Sleep TrackingMarket

Sleep is an important part of the living activity sitncenans need to engage that stage regularly in order to maintain
health and welbeing. The exact periaal person must sleep each night varies with age and from person to person.
In any case, to stay healthy a person needs to sleep from 6 to 10 hours an eNenagthe aging process reduces

the number of hours needed. Sleep assasstines beconean important pointte val uat e a-bgngr so
and, in conjunction with other parameters, sleep indicators become a valuable indich¢adtfgrrofessionals, in
particular medical doctors, to evaluate the vieling ofhis patientsSleep performance can be assessed in many
ways, but genericBl it may result from self-expressior(e.g. flast night it was quitdifficult to fell asleep plus |
awake too many timeé} or as a resuldf devicesmeasuringdifferent parameters. Many devices can be used to
monitor sleep, waher wearables or fixed dexs may determine sleegffectivenessand provide clues for the
evaluation of sleep disorderSleep trackers are well present in the market and with the wide adoption of fithess
devices and wearable gadg@& becomes common that people have some sort of sleep monitoring device. In what
regards to thquality of data and the usefulness of the information provided by those dévweesmes Issrelevant

thanit might appearat first In fact many of thee devices, while accessing stages of sleep, the resulting values are
not measured but depend on an algorithm that, for each unit of gleemposes the time in Light, Deep, Rem sleep
plus the time a person is awake. In this sense the real regasutis, most of the timesynly relevant to determine
sleep and awake time, the otlvaiues are just a mathematical outcome.

3.6.1 Market Forecast

In line with the above mentioned, there is a market for both new devices that effectively meaassteep

parametersas well aservicesusing measurements collected frexisting devicesvhich end up calculatingleep

parameters or colleog evidencerelated tosleep stages beyoralgorithmbasedtime decomposion. Ancther

important market aspect is the growth ahe section related tdevices based on mattress or undattress
measurements which are more reliable. The markdsdgrowing fast inthe wearablesnostlybecause of activity
trackingand les$ecause of sleep tracking which is get consideredeliable.

According to Global Markets Insigltts Sleep Tech Devices Market size exceeded USD 10.9 billion in 2019 and is
poised to achieve @v 16.6% CAGR between 2020 and 20Z6ere are many companies developsigepaid
technologiesat this time(see sectiorB.6.4. Such technologies are primarily ustx enhanced patient care
specifically for individuals suffering from insomnia, narcolepsy, and sleep apneaategory o$leep tech devices
includesrings, wearable smart watchegjstbandsand sleeppads

45 https://www.gminsights.com/industanalysis/sleepechdevices
market#:~:text=Sleep%20Tech%20Devices%20Market%20size%20exceeded%20USD%2010.9%20billion%20in,t0%20boost%20the %201
arket%20expansion.&text=Growth%20Drivers%3A,slegpt20disorders%20across%20the%20globe
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‘ 2020 2021 2022 2023 2024 2025 ‘

>$10.9 BN CAGR (2020-26): 16.6% >$32.1 BN

Market Share (2019) CAGR (2020-26) ; Europe market value

{  in2019: $3 BN
/sz 5 or 4 ¢ 5 b
>$2. : : :
BN BN g Q o

[
Non- Female Male Direct-to- : = NJA market share
wearables segment segment consumer (201 9)‘ >43%
3 (]

Figure 4 Sleep Tech Devices Market

In particular related to hospitals, their markeéll expand at more than 17% CAGR through 2026 as hospitals are
committed to provide statef-the-artand affordablgatient care for seversleep disorders with advancing treatment
methods.

3.6.2 Market Barriers

Since there is a wide adoption of activity trackers, is not likely that people duplicate spending in devices just tc
monitor sleep. Adding to thishe mattresselated deviceare much ma expensive, sometimes in the order of 10
times. Which is a barrier for such devices. The other barrier is privacy, while the mareriaensure that only
anonymi sed data is used and ai ming to i mgmblndlyiresuchhe
information mo#ly due to several data breaches that undermined the trust in devices and platforms.

3.6.3 Market Opportunities

In face of this scenario, clear market opportunities arise for services that gather data from existing devimaddut
better insights about sleep performanoeluding a better usage and correlation of data collected from different
sensors in the same device. On the other hand, the adoption of services that ensure edge computvicasthe d
ensuring no commucation of data to the manufacturer can become a new paradigm that becomes a marke
opportunity, as long as some provider releasesugh insurance for data privacy. Finally, there is the opportunity
for new competitive devices that accurately track patara®f sleep and provide to the uder besinformation on

sleep disorders.
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3.6.4 Overview of Solutions in the Market

The evaluation of quality of sleep aims to measure several parameters that will provide information about hov
valuablesleep it 0 a healtrsamdwiellbeing. There are measurements to be performed at hospitals that use
polysomnography devices to perform sleep measuremehish are out of scope of the present deliverable

Recentlythere are several devices that aim to measure sleapgtaraat home Those can be grouped in two main
categoriesfirst there arespecifically designed devices embedded in pillows, in mattresses or put under the mattress
or over the bedside tablBecond, the otheategorywhichis not so specific consisté fithess deviceand wearables

either fitness bands or smartwatches that have sensors used for several analytics being sleep one of those.

Considering the first category, several devices exist in the market. Their pratg¢asgible as, in most of the cases,
there is a service associated. The device can be included in the service, as a rent, or become a lesser parcel comy
with a monthly payment. In the next taldelist of those devicds presergdwith their main features.

Product name Development Satic Distinguish between Dependencies (Gommunications APl Seep Gycles
company/ organization Location two peoplein bed
QOrcadia Bedside table Yes Mobileapp Wi-FA No Wake, Light, Deep, REM
Snartphonewith
ResMed Bedside table Yes Bluetooth, ResMed Bluetooth No  Wakefulness, Light, Deep, REM
mobileapplication
Apple Under the sheet Yes MOb”?S%p only Bluetooth No Awake, Light, deep, restless
Seepscore Labs Bedside table Yes Mobilephone Bluetooth No Light, Deep, REM
Emfit Under the mattress Yes No Wi-H Yes Light, Deep, REM
- . . Bluetooth (setup) .
Withings/Nokia Under the mattress Yes Mobileapp Wi-A Yes Light, Deep, REM
Beautyrest Under the matress Yes Mobile app Wi-F No Awake, RBM, Light, deep,
Remfit Pillow yes Mobileapp BLE No Light, Deep
Dreem Headband Yes Mobileapp No No Light, Deep, REM
Eght Seep Mattress cover Yes Mobileapp Wi-A No Light, Deep, REM
Seep Number Inddematterss Yes Mobile app Wi-FA No Restfull, restless, Seep Score

Table 6 Overview ofspecifically designedleep tracking device8(]

Considering the second category, there are dewissaciated with sports and wellbeifigne next table presends
list of smartwatches in the market with the most relevant characteristics.

Heart Rate Sleep
Monitor Tracker

Product Name Compatibility GPS

Battery Life

Apple Watch

Series 6 i0S Yes Yes Yes Up to18 hours 439

46 https://www.apple.com/pt/watch
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Heart Rate Sleep

Product Name Compatibility GPS Battery Life

Monitor Tracker

Smartwatch mode: Up to 7

Garmin . days

Vivoactive 447 Android, iOS | Yes Yes Yes 303

GPS mode: Up to 5 hours

Watch mode (with heart rate

Polar Grit X | Android, iOS |Yes Yes Yes Up to 7 days 430
GPS mode: Up to 40 hours

Fitbit Sens& | Android, iOS | Yes Yes Yes Up to 6 days 330
CasioGSW o
H1000-1ER Android, iOS |Yes Yes - Up to 1 day and half 400

Smartwatch mode: Up to 14

Suunto & Android, iOS | Yes Yes Yes days 500
GPS mode: Up to 25 hours

Smartwatch mode: Up to 36

Oppo WatcP | Android Yes Yes Yes h 230
ours

Withings L

ScanWatch? Android, iOS |No Yes Yes Up to 30 days 280

Huawei Watch Android, iOS |Yes Yes Yes Up to 14 days 300

GT 2 Prg*

Table 7 Overview ofsmartwatches with sleep tracking capabilities

Finally, the next table preserfitiess bands thatanbe usedalsofor sleep tracking andhich are, in most of the
cases, the less expensive options.

Heart Rate Sleep

Product Name Compatibility GPS Battery Life

Monitor Tracker

Fitbit Inspire

255 Android, iOS |No Yes Yes Up to 10 days 100

47 https://buy.garmin.com/eGB/GB/p/643399

48 https://www.polar.com/en/gri

49 https://www.fitbit.com/global/eu/products/smartwatches/sense?sku=512BKBK
50 https://www.casieeurope.com/pt/produtos/relogiosghock/gswh 1006 1er

51 https://www.suunto.com/suuntmllections/suunted

52 https://www.oppo.com/en/accessargpowatch

53 https://www.withings.com/pt/en/scanwatch

54 https://consumer.huawei.com/en/wearables/wetpro

55 https://www.fitbit.com/global/eu/products/trackers/inspire2?sku=418BKBK
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Heart Rate Sleep
Monitor Tracker

Product Name Compatibility GPS

Battery Life

Xiaomi Mi L

Up to 14 days
Band 5° Android, iOS |No Yes Yes p Yy 40
Samsung id. i Up to 21 hours
Galaxy Fit?” Android, iOS |No Yes Yes p 50
Oppo Bané | Android No Yes Yes Up to 12 days 160
Honor Band & | Android, iOS |No Yes Yes Up to 14 days 50
2wt Band | android, i0s | No Yes Sleep  |Upto 6 days 40
Garmin
VivoSmart 4 | Android, iOS |No Yes Yes 24h 125
HR®!

Table 8 Overview ofwristbands with sleep trackir@apabilities

3.7 IT solutions for Nutrition Tracking Market

Being a cancer survivor (a person in the period after the completion of treatment and being cancer free), has ma
implications (physical, psychological, social and economic) for a person's qdidifiey m this context nutrition has

been identified in epidemiologic studies as one of the important determinants of health and quality of life, which
together with physical activity and energy balance have been associated with cancer recurrencenaddiakle

risk factor, although still their effects are not clearly understood. Currently there is evidence from the last decad
regarding dietary patterns, as well as the consumption of specifienfdddnts with respect to cancer incidence,
recurrene and survivalespecially for breast cancer. Data from the published literature suggest that a healthy dietary
pattern charactesed by high intake of unrefined cereals, vegetables, fruit, nuts and olive oil, and a moderate/low
consumption of saturatedtfa acids and red meat, might improve overall survival after diagnosis of cancer.
Moreover, this is also evidenced for mental health; a healthy dietary approach (which shall include type of nutrient:
food intake, health weight, efcusually combined wiit lifestyle; has a high potential in the prevention, management
and treatment of mental health.

In this context, for example the intake of carbohydrates shall trigger the production of brain chemicals, serotonin an
tryptophan, which promote feelings of Nvbeing. Proteins are made up of amino acids; the neurotransmitter
dopamine is made from the amino acid tyrosine and the neurotransmitter serotonin is made from tryptophan. If ar
of these two amino acids is missing, there will be insufficient synthetige oespective neurotransmitters, which is
associated with low mood and aggression in patients. Likewise, research of other nutrients in this context include fi

56 https://www.mi.com/global/msmartband5

57 https://www.samsung.com/pt/watches/gakikigalaxy-fit2 -black sm-r220nzkaeub
58 https://www.oppo.com/en/accessories/ojamd

59 https://www.hihonor.com/global/products/wearables/herand6

60 https://consumer.huawei.com/en/wearables/band4

61 https://buy.garmin.com/etlS/US/p/605739/pn/020199510
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example the B6 vitamins (essential for the production of neurotransmitters, such asrsg@torga3 fatty acids
(hypothesized that enough longhain polyunsaturated fatty acids could potentially decrease the development of
depression), iron (which could be necessary for the synthesis of neurotransmitters) or selenium (which coul
potentiallyimprove mood and reduce anxiety).

Moreover, depression is frequently also discussed to be associated with overeating and with a preference for cert
foods (people with depression indicated an increase in food consumption in times of sadness, chandes in f
consumption in times of nervousness and happiness, and night eddagthe daily consumption of fruits,
vegetables, and fish, tends to be lower in the group of people with depré&d$jpwhich can lead to weight gain.

In addition, cancer survil@that might be prone to some food allergies (there are 17 million Europeans suffer from
food reactions such as allergies to cowds mil k, eg
(e.g.,gluten intolerance) or eating disordegsy(. anorexia nervosa or bulimia).

Linked to this nutrition elements, technological innovation supporting the nutrition and appetite comprise by self
monitoring or interventional nutrition trackers and/or diet trackers, usually coupled to plagticdy monitoring
applications that are conveniently integrated in handheld devices; also technology that tracks what is in our foo
what we should eat based on our genetic background or support the process of bringing specific food to the men
to supprt food allergies, intolerances or eating disorders and/or improve quality of life. In this context we ican find

1 Devices such as smart utensils that help to track and monitor and track the eating habits (e.g. eating fast).

1 Food scanners, which aim at hialpto uncover some uncertainties around eating such as what people eats
(ingredientsge.g.,gluten sensor) or where food comes from or was packaged; thus informing users about
specific ingredients, macronutrients and source of food.

1 Food or nutrition traking and healthy eating: nutritional trackers are associated with weight management
(loss, increase, etc.), muscle reinforcement management or foster eating habits. Mobile devices -allow rea
time decision or support or reporting, by enabling users to dheataloric value of foods, caloric values of
food intake and track of energy balance in real time. The technology usually provides a graphical use
interface where users select the meals or foods they have ingested from predefined lists or imag#gsand rec
feedback on their food intakalso,in some cases from predefined finite list of meals, the user can describe
the ingests in many different ways that must be translated by the system into a tractable semanti
representation from which to derive thetnitional aspects of interest. Further some developments cover
nutrigenomics€.g.,guide in food that could be eaten based on genetics and what it should avaidstgall
calorie counters or food chatbots (acting as coaches at a supermarket |Bwel dpecific or needed
products).

3.7.1 Market Forecast

The mobile health applications (mHealth ap@s®the umbrella market for the nutrition apgpsgmentsupporting

the overall view of tracking people’s health and yeling, analysing the different qualiof life and lifestyle
segments or contributing activities/processes. As detaildteimHealth apps market forecast in sec81 the
growing promotion of mHdth apps is a fact; and drives the growthhia diet, nutritional, calories and related apps
global market; which is expected to gain strong market growth in the forecast period of 2020 to 2027. According tc
Data Bridge Market Research the diet and riatrinpps are expected to grow at a CAGR of 20.9% from 2020 to
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2027, reaching a global market estimated in USD 8,5 million by 2027. The diet and nutrition apps market is
segmented into nutrition tracking app, activity tracking app, social platform appsr eags and others. Nutrition
tracking app is dominating the market as major customer base is using the app for monitoring the calories content
food.

Also, accordingtat he Dat abri dgemar ketresear ch. cSezerShare §Toends i G
Analysis Report By 2027, the Global Fitness App Market (Workout App + Nutrition App) is expected to grow at a
CAGR 2130%;howeverit is seen as highly fragmented and the major players have used various strategies such a
new product launches, expgEions, agreements, joint ventures, partnerships, acquisitions, and others to increase thei
footprint in this market.

In order to exemplify thignarket,we can point that in 2017, a total of 325,000 mobile health (mHealth) apps were
available in major apptore&?, which aim at tracking of heaktelated behaviours and weight management. Within
this group of apps, dig¢tacking apps have been very popular, with some downloaded as much as 50 million times,
tracking the consumption of certain foods and dsimRkay potentially help individuals achieve an improved
understanding of their dietary patterns. However, it remains unclear how many of the currgackiieg apps
employ such features that are consistent with behaviour change theory.

In this context, ecording to the Reports and Data, the global Persadallutrition market is expected to reach USD
11.35 billion by the year 2026, at a CAGR of 9.3%; uradeera of custoisation changing the ways of consuming
food. Person&ed nutrition and dietfitn per fectly with peopl e 6 sisedinatitionv i du
approach is based on the idea that customizing nutrition advice or making dietary changes would significantl
improve our health and lower the risk of conditfSns

3.7.2 Market Barrier s

Although, there is a wide adoption of nutrition, calories, lifestyle, diet or food trackers there are several barriers
Barriers related t&DPR and privacy managemdrave been discussed in sect®8.2 Tracking nutrition and food

could be impacted by resisting to provide some of the consumer buying lifestyle or performance data patterns; :
now locations on the value or supply chain part of the tracking for supporting traceability of food origimsk we
about type of food, allergieand timeof food intake or tracking where people exercise. This information could also
provide some histregarding identifying the user or some location visited that shall be maintained as anonymous.
Also, in many casethe device manufacturers ensure that only anonymised data is used and aiming to improve th
devicesd effectiveness, t he mar ket does not trust I
undermined the trust in devices and platferm

Furthermorein the case of nutrition, interaction with user is needed to revise and advise on food intake, its frequenc
or type or food; so in many cases digital devices, food trackers, calorie counters, etc. cannot offer aloterma, long
comprehesive solutions for supporting eating healthily and reduce the harm we do through food to our bodies; thes
applications need to link to other quality of life aspects such as physical activity and/or energy hbédasceer,
availability of cheagalternatve applications that provide similar functionality restricts the market growtapps

62 hitps://research2guidance.com/325@00bile-healthappsavailablein-2017
63 Reports and Datdttps://www.reportsanddata.com/repdatail/personaed-nutrition-market
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entering in the market. The app competition in marketplaces is enomemuigng a remarkably highamount of
capital to gehewapys to beseen by anyon®uring 2020consumers downloaded a total of 218 billion mobile apps
of which 98% were estimated to be free, reachir@® billion unique mobile phone users worldviide

3.7.3 Market Opportunities

Increasing focus of individuals to maintain a healthier lifestyle, higher rate of adoption for smart devices such a:
smartphones and smart watches for fitrredated activities and increasing market adoption of the digital devices by
consumers is augmeng this segment growth. The market growth provides an opportunity for FAITH developments;
moreover,as most of the nutritional apps are theory deficient and provide general dieteajooe tracking
information/assistance. An opportunity exists for health behaviour change experts to partner with app developers
incorporate health behaviour theories into the development of individually tailored@phs &ddition the domains

of cancerdepression and nutrition offer new opportunities driven by the following trends.

In the context of cancer, the number of cancer survivors is growing steadily and increasarglyyer the cancer
survivors are now living longer giving rise to a new cqcso called chronic cancer as survivors, as many continue

to face longterm consequences of cancer and its treatment; for these survivors the quality of life becomes a vite
consideration in understanding their survivorship and thetfemg impact of cacer and its treatment. In addition,

the concept of palliative care has evolved to include all aspects of cancer survivorship gstiend of life care;
coupling nutrition and cancer as an important factor in both quality of life and in the pathtgaysiocancer; this

is driven by the growing need of considering how diet and nutrition approaches can impact not only quality of life
but overall health outcomes and perhaps even positively affect cancer recurrence and progression. In this area
nutrt i on, physical activity, and energy balancé tare i
addition, data from the published literature suggest that a healthy dietary pattern dkedaojehigh intake of
unrefined cereals, vegetabl fruit, nuts and olive oil, and a moderate/low consumption of saturated fatty acids and
red meat, might improve overall survival after diagnosis of cancer, more specifically breast 83nads¢, the
ingestion of macronutrients, shall be associaititld better cancer survival, while with regard to micronutrients, could

be linked with reduced the risk of cancer recurrence.

Moreover the importance of various nutrients in mental health is discussed, with particular relevance to depressior
as commentedbove(Vitamins of the B complexespecially B2 and BGmprove mood, iron is necessary for the
synthesis of neurotransmitters, selenium improves mood and reduces anxietifugteermore coming trends of
integrative oncolody brings in addition to the front a patiecgntered, evideneieformed field of cancer care that
utilises mind and body practices, natural products, and/or lifestyle modifications from different traditions alongside
conventional cancer treatments and cascevivors experience.

64 https:/financesonline.com/numb@f-mobile-app
downloads/#.~:text=As%200f%20the%20fourth%20quarter,from%20204%20billion%20in%202019
65 https://www.nhs.uk/livewell/healthyweight/

66 https://integrativeonc.org/
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3.7.4 Overview of Solutions in the Market

Most nutritionrelated applications are developed for health management and not exclusively for dietary guidance
Although the basic principles of energy balance are used, its nutritional fuaditfiovas relatively limited and not
individualised [34]. Most of the applications in the market are focussed on diet plans, prospective registry of food
intake and a mix with physical activity; with just a few with customised nutritional recommend@&hriglost of

the applications are useful for nutritional guidance, but most of them are not based on reliable sources of informatio
theory based or with a trial experiment behindg@mson intervention). Most apps are theory deficient and provided
just general information/assistance. In this context, a benchmark analysis has been developed over the 35 nutriti
apps, most found downloaded at least 1000 times and available to be used (as of{M202k)1searching in the

web and marketplaces (Criterof multiplatform apps, with a minimum of 1000 installation supporting nutrition,
nutrition cancer, nutrition disorders, nutrition mental health, nutrition depression). The following tables provides

categories of nutrition apps, as well as different fest@and characteristics appealing to the FAITH project.

App Name

Version
(Android/

iOS)

Min OS required

Target
user

Categories

Languages
Supported

Price

MyFitnessP&’ | Depends |Android (not specified) / | General | Calorie counter; 20 Free &
device/ |iOS 13.0 + watchOS 2.0 diet tracker Premium
20.24.7
Fitbit®® Depends | Android (not specified) / | General | Calorie counter; 17 Free &
device/ i0S 12.2 activity tracker Premium
3.36.1
Lose ItF° Depends |Android (not specified) / | General | Calorie counter; 31 Free &
de- i0S 12.0 + watchOS 4.3 food & weight Premium
vice/13.1.0 tracker
01
FatSecre? Depends | Android (not specified) / | General | Calorie counter; 19 Free &
on device/|iOS 11.0 + wearOS 3.0 food & weight Premium
8.15 tracker; diet &
fitness tracker
Lifesum’* Depends | Android (not specified) / | General | Diet tracker; 11 Premium
on device/|iOS 11.2 + watchOS 7.0 Macro counter
12.06
Yazio™ Depends | Android (not specified) / | General | Calorie counter; 20 Free &
on device/|iOS 12.2 + watchOS 7.0 diet diary Premium
7.1.8
MyNetDiary”® |7.5.5/8.5 | Android 6.0 / General | Calorie counter; 1 Free &
i0OS 13.0 + watchOS 3.0 food diary Premium
nutrition tracker

57 https://www.myfitnesspal.com/

68 https://play.google.com/store/apps/details ?id=ditiit. FitbitMobile&hl=es&qgl=US;

https://apps.apple.com/es/app/fitbit/id462638897

69 hitps://www.loseit.com/

70 https://www.fatsecret.com/

"1 https://lifesum.com/es/

72 https://www.yazio.com

73 https://www.mynetdiary.com/
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Version Min OS required Target Categories Languages  Price
(Android/ user Supported
i0S)
MyPlate* 3.5.3(54)/ | Android 4.1/ General | Calorie counter; 2 Free &
5.30.1 iOS 13.0 + watchOS 4.0 calories, macros § Gold
workout
EasyFit™ 3.8/1.9 |Android 4.4/ General | Calorie counter; 20 Free
i0S 12.0 Weight loss; diet;
Cronometef® |[3.5.9/ Android 5.0 / General | Nutrition tracker 1 Free &
3.5.9 i0S 11.0 Gold
Carbs&Cal$’ |2.13.0/ |Android 4.0/ General | Carb & Calorie 1 u4d. 9
4.0.8 i0S 8.0 counter; Diet,
weight loss and
Diabetes
Watermindef® |2.11.1/ Android 5.0 / General | Daily water tracke 16 Free /
4.2.6 i0S 12.2 + watchOS 4.2 & reminder uas5. 4
(iI0S)
Fooducat® Depends | Android (not specified) / | General | Nutrition & Diet 1 Free
on device /]iOS 11.0 Tracker
6.58
ShopWwelf° 6.0.29/ | Android 5.0/ General | Nutrition label 1 Free
6.0.29 i0S 12.0 Diabetes; Food
goals
intollerances;
Food 2.7/4.7 |Android 4.2/ General | Restricted diet 4 a6. 9
Intolerance® i0S 10.0 helper (Android
)/ U
(I0S)
Noonf? 8.37.0 Android 6.0 / General | Health diet & 5 Free and
/9.1.0 iI0S 12.4 weightloss Pro
Yuka®® 3.40/ 3.37| Android 5.0 / General | Products label 5 Free and
i0S 10.0 scanner Premium
Eaterpatf 2.3.7/ Android 5.0 / General | Nutrition tracker 1 Free +
2.3.7 i0S 9.0 Premium
MyRealFood® |3.0.0/ Android 4.4 / General | Recipes; 1 Free +
3.0.0 i0S 9.0 Nutritional tracker plan

74 https://www.livestrong.com/myplate/

5 https://easyfitcaloriecounter.de/

76 https://cronometer.com/

7 https://www.carbsandcals.com/app/app

8 https://waterminder.com/

9 https://www.fooducate.com/

80 http://www.shopwell.com/nutrition

81 https://www.baliza.de/en/apps/histamine.html

82 hitps://www.noom.com/#/

83 https://yuka.io/en/

84 https://www.eaterpad.com/

85 https://play.google.com/store/apps/details?id=es.myrealfood.myreplftips://apps.applcom/es/app/myrealfoerdcetasy-
alimentos/id1458031749
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Version

(Android/
i0S)

Min OS required

Target
user

Categories

Languages
Supported

Price

Eat this much | Depends | Android (not specified) / | General | Meal planner; 1 Free +
meal plannéf | on device /iOS 11.0 Recipes; Macros; subscript
1.160.1 Grocery list ion
DietSensdt’ 2741 Android 7.0 / General | Calorie counter; 5 Free +
3.8.0 i0S 12.0 diet macro tracker| Premium
weight loss
Ate Food Depends /| Android (not specified) / | General | Mindful eating; 1 Free +
Diary®® 2.1.6 iOS 10.0 + watchOS 4.0 photomeal journal Premium
FITIA® 7.2.2 /6.2 | Android 7.0/ General | Nutrition & Diet 2 Free +
i0S 11.0 tracker; weight Premium
loss; gain muscle
Nutritionix 141/ Android 4.4 / General | Calorie counter: 1 Free +
App®° 1.42 i0S 11.0 food tracker Track
pro
Macrog* 1.94/ Android 4.4/0S 10.0 General | Calorie counter; 6 Free +
1.95 plus
NooddI€? 1.14.1/ |Android 5.0/ General | Nutrition tracker; 2 Free +
1.14.1 i0S 10.0 Tips & nutrition
personabed al plan
nutritional plans
chemowav® [1.6.1/ Android 5.0 /i0S 13.0 | Cancer |Cancer patients 4 Free+
284 patients; | tracker premium
chemo
8fit%* 21.01.0/ |Android 6.0/i0S 11.0 |General |Fitness & nutrition 6 Free +
21.01.0 tracker Premium
CalorieKing® |[1.0.2/ Android 4.1 /i0S11.0 General | Food database 1 Free
1.7.8
Recovery 5.6.8/ Android 5.0 /iOS 11.0 + |Eating | Recovery records 3 Free
Record: Eating| 8.9.9 watchOS 3.0 disorders| Eating disorders
Dis. Mgm#*®

86 https://play.google.com/store/apps/details?id=com.eatthisrhitpls://apps.apple.com/ca/appfézs-muchmeatplanner/id981637806

87 hitps://play.google.com/store/apps/details?id=com.dietsensor.dietdeitps.//apps.apple.com/us/app/dietserdietmacre
tracker/id1101290388

88 https://play.google.com/store/apps/details?id=com.youate.antttid://apps.apple.consiapp/atdood-diary-easy
mindful/id1164976477

89 https://play.google.com/store/apps/details?id=com.nutrition.technologieshitis://apps.apple.com/es/app/fitia/id144827701171=en

90 https://www.nutritionix.com/app

91 https://play.google.com/store/apps/details?id=com.josmantek. matims//apps.apple.com/es/app/maerakrie
counter/id1216666985?I=en

92 hitps://play.google.com/store/apps/details?id=es.nooddle&hl=es&glkit{S://apps.apple.com/es/appiddlerecetassanas
f%0C3%Alciles/id1329457709

93 https://play.google.com/store/apps/details?id=com.chemowave. anultpigt//apps.apple.com/us/app/chemowearcerhealth
app/id1199851760

94 https://play.google.com/store/apps/details?id=com.eightfit Japs://apps.apple.com/us/app/&fibrkoutsmeatplanne/id8666 17777

9 https://play.google.com/store/apps/details?id=com.calorieking.calorieking_piuhile//apps.apple.com/us/app/caloriekfogd-
search/id454930992

9 http://recoveryrecord.com

49

Public Deliverable


https://play.google.com/store/apps/details?id=com.eatthismuch
https://apps.apple.com/ca/app/eat-this-much-meal-planner/id981637806
https://play.google.com/store/apps/details?id=com.dietsensor.dietsensor
https://apps.apple.com/us/app/dietsensor-diet-macro-tracker/id1101290388
https://apps.apple.com/us/app/dietsensor-diet-macro-tracker/id1101290388
https://play.google.com/store/apps/details?id=com.youate.android
https://apps.apple.com/us/app/ate-food-diary-easy-mindful/id1164976477
https://apps.apple.com/us/app/ate-food-diary-easy-mindful/id1164976477
https://play.google.com/store/apps/details?id=com.nutrition.technologies.Fitia
https://apps.apple.com/es/app/fitia/id1448277011?l=en
https://www.nutritionix.com/app
https://play.google.com/store/apps/details?id=com.josmantek.macros
https://apps.apple.com/es/app/macros-calorie-counter/id1216666985?l=en
https://apps.apple.com/es/app/macros-calorie-counter/id1216666985?l=en
https://play.google.com/store/apps/details?id=es.nooddle&hl=es&gl=US
https://apps.apple.com/es/app/nooddle-recetas-sanas-f%C3%A1ciles/id1329457709
https://apps.apple.com/es/app/nooddle-recetas-sanas-f%C3%A1ciles/id1329457709
https://play.google.com/store/apps/details?id=com.chemowave.android
https://apps.apple.com/us/app/chemowave-cancer-health-app/id1199851760
https://apps.apple.com/us/app/chemowave-cancer-health-app/id1199851760
https://play.google.com/store/apps/details?id=com.eightfit.app
https://apps.apple.com/us/app/8fit-workouts-meal-planner/id866617777
https://play.google.com/store/apps/details?id=com.calorieking.calorieking_mobile
https://apps.apple.com/us/app/calorieking-food-search/id454930992
https://apps.apple.com/us/app/calorieking-food-search/id454930992
http://recoveryrecord.com/

e o = Market Analysis D8.1
~o FAITH /

App Name Version Min OS required Target Categories Languages  Price
(Android/ user Supported
i0S)
Recovery 174/ Android 5.0 /i0OS11.00 | Clinician | Eating disorder 3 Free +
Record for 258 professional Premium
Clinicians”
Rise Up + 1.2/1.4.0 | Android 4.0 /i0S 7.0 Eating |Eating disorders; 3 Free
Recovef® disorders| monitoring &
management tool
Nourishly?® 1.2.3/ Android 7.0 /iOS 11.0 + | Dietary | Nutrition & Diet; 3 Free
1.3.3 watchOS 3.0 changes | dietary
management
deVicer: 90 146/ Android 7.0 /i0OS 10.0 |Eating |Binge Eating 1 Free +
Day Binge 1.3.16 disorders| Disorder Therapy Premium
EDTlOO
Brighter Bite- |1.1.2/ Android 4.0 /i0OS 10.3 |Eating |Eating Disorders 1 Free
ED Recovey'®t|1.1.2 disorders| Recovery

Table 9 Overview of other solutions in nutrition tracking apps market

97 https://play.google.com/store/apps/details?id=com.recoveryrecord.clirfitlipst//apps.apple.com/us/app/recoveagordfor-
clinicians/id657266479

98 https://www.recoverywarriors.com/

99 https://play.google.com/store/apps/details?id=com.nourishly&hl=en_419&glkt{f//apps.apple.com/us/app/nouristmiytrition-
diet/id1182819968

100 https://play.google.com/store/apps/details?id=life.devicer.deVitgs://apps.apple.com/us/app/devicer/id1454867798

101 https://play.google.com/store/apps/details?id=com.brighterbite. brightenttiie://apps.apple.com/us/app/brigkide-ed
recovery/id1513041355
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https://play.google.com/store/apps/details?id=com.recoveryrecord.clinician
https://apps.apple.com/us/app/recovery-record-for-clinicians/id657266479
https://apps.apple.com/us/app/recovery-record-for-clinicians/id657266479
https://www.recoverywarriors.com/
https://play.google.com/store/apps/details?id=com.nourishly&hl=en_419&gl=US
https://apps.apple.com/us/app/nourishly-nutrition-diet/id1182819968
https://apps.apple.com/us/app/nourishly-nutrition-diet/id1182819968
https://play.google.com/store/apps/details?id=life.devicer.devicer
https://apps.apple.com/us/app/devicer/id1454867798
https://play.google.com/store/apps/details?id=com.brighterbite.brighterbite
https://apps.apple.com/us/app/brighter-bite-ed-recovery/id1513041355
https://apps.apple.com/us/app/brighter-bite-ed-recovery/id1513041355

D8.1

Market Analysis

FAITH

e
e

These applications also were assessed from a features perspective also:
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e o = Market Analysis
o FAITH y

= (@)

g ¢ . 2 B 2 S

S o T = 5 = o S @

® @ = | 3 S o = A 3

| E s 8 I ¢ S o

2 2 Sl = =R R .9 £

= £ T 0% © £ © .0 3

Q > S ir £ s Q
DietSensor X X X X X X | X X X X
Ate Food Diary X X X | X X X X
FITIA X X X X X X X X X
Nutritionix App X X X X X X X | X X X X
Macros X X X X X X X X X X
Nooddle X X X X X | X X X
chemoWave X X X | X X X
8fit X X X X X X X X
CalorieKing X X X | X X
Recovery Record: Eating X X
Disorder Management
Recovery Record for Clinicians

X X X

Rise Up + Recover X X
Nourishly X X X X X X
deVicer: 90Day Binge Eating x x
Disorder Therapy
Brighter Bite- ED Recovey X X X X X

Table 10 Comparison of nutrition tracking apps based on offered features
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