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The digital transformation of our society is progressing daily. In a higher education
and research framework, no one could ignore the phenomena. The intensity of the
change in our way of life is obvious. This digital dimension concerns designing
services and products. Therefore, it is our responsibility to share knowledge on such a
transformation, by teaching this reality to our students, as well as defining differently
our research topics with the idea to better understand what it is and how to manage
it.
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Should you make a request on Wikipedia on keyword 'digital transformation', you will
have access to the content mentioned in this slide.
There are some connections between innovation capacities/abilities on one side, and
digital transformation on the other. Regarding a project life cycle, understanding
digital transformation could influence a project ideation at a time when creativity is
needed. But the digital use is so important for acceptability purposes that during the
whole life cycle, the evaluation of innovation will be performed by interaction with
the end users. Agility is not a buzzword in such a context.
One interesting issue in this content is the example of medicine as an area deeply
affected by digital transformation. eHealth is concerned by the phenomena as we
know, and it is not just about having paperless business processes, it goes far beyond
this.
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Let’s refer to the categories defined by the French Public Bank for Innovation (BPI
France) to measure the impacts of innovations trends.
In this table, the rows described new IT known as being factors of change at the root
of digital transformation of our society. Each row points out an added value service,
able to better and continuously monitor systems, or to share knowledge and optimize
diagnoses on the state of such systems, or to build new collaboration spaces with the
least effort, or to meet easily new partners having great potential, or to have access
to data with ubiquity, ….
But when the analysis of the effect of each innovative service with respect to the BPI
categories is achieved (crosses in the matrix), all the dimensions of digital
transformation arise. Technologies are at the front end of progress, but their use
modify organisation and human behaviours. Facing with such complexity is important
and an exciting challenge.
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What are the raw materials that feed digital transformation processes ? The answer is
simple. Data are the first subject of concerns. But how does my own organisation
consider its data ? What is our maturity when we consider the potential of those data ? Is
it really considered as an asset in the organisation ? Is it translated financially in our
balance sheet ? The questions are asked by consultancy agencies to their customers. But
it could also be asked more largely to any kind of institutions, including public ones.
Let’s take an example. Clinical research has a true perception about data values. But in
the health ecosystem, with trends to develop personalised medicine, data on citizens are
no more limited to their health state and the consequences of a prescribed treatment,
social aspects, will be more and more valued for example to understand the effects of the
clinical practices. It is a proof, if necessary, of the dynamics linked to the question of data
asset. The big data wave is one concrete consequence of how much data (as a raw
material) processing improvements will be able to boost innovation.
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End users perceive digital transformation in their daily way of life and in their consumption
habits. We could classify the impacts of digital innovation in 4 categories.
The first one deals with the internet of things, that is data collection coming from fields using
connected objects and wireless communication networks. Most products are now providing
facilities for data communication to the surrounding environment. Once stored in a
database, those data could be exchanged taking care to people privacy and integrity.
Data analysis is referred to in the second category. The aim is knowledge production in order
to make decision and to use services that will be adapted to the context and increase
performance. Artificial intelligence is included in this field.
Business models are considered in the third category. While people consumption profiles are
becoming increasingly precise with data collected and analysed, business is changing and
companies have the opportunities to create new proposal to sell their goods and services.
The challenge is to access very quickly to the consumer and to capture his/her needs by
having a first response partially adapted. Then, a dialog could be installed between parties
and the consumer could become the best way to promote the company on social nets, as
well as being a provider for new functionalities that will be included in future product release
with confidence.
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The last category is explicit. Access to services using data stored in the cloud has to
be managed such that user can easily use them without having to browse on many
resources. In the health ecosystem, for instance, accessing to his/her own health
records is of prime interest for a patient. Most of the time, data are spread in many
databases depending on the information systems of practitioners that the patient has
met during his/her pathway. A full access is a guarantee for healthcare quality and
risk mitigation.
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According to the French National Consultative Ethics Committee, the use of artificial
intelligence in health raises questions on the evolution of medical practices, from the
doctor-to-patient meeting to a so-called 'P4' medicine.
Hippocrate's medicine, most often practiced up to now, is a physician-centred
medicine organized in specialities, characterised by action episodes isolated from
each other, which applies generic care protocols for curative purposes.
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'P4' medicine is based on the use of massive amount of data, including patient's
medical, environmental and health history data acquired through apps, sensors, IoTs,
"smart' goods and from medical databases, aiming to a more personalized,
predictive, preventive and participative medicine. The neologism 'ubimedicine' has
been proposed (*) to qualify this new form of medicine based on the reception and
analysis of data collected on the initiative of the patient at multiple times and places.
By using IT, this new approach of medicine brings individuals, likely well before even
being patients, in connection to computerized medical decision support.
(*) Postel-Vinay, N. Auto-soins et raisonnement collectif (Self-care and collective
reasoning). Seminar on Risk Prevention in Medicine. Collège de France, Paris (France),
January 13, 2012.
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The profile of a young IT engineer trained to the health domain is composed by four skill
categories, each one having something in common with the categories introduced in the
previous slide. Their employability is enhanced by the digital transformation wave, and as a
young person, he/she will be motivated by this perspective. For instance, the scientific and
cultural features of ISIS students perfectly mix for doing so.
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This slide presents the certified skills that any IT engineer must own to be efficient in the
health domain when graduated. A good knowledge of uses, practices, constrains and
vocabulary of health professional is a scope of prime importance.
Skills related to eHealth technology including the use of IoT and Big Data in health must also
be included in this scope.
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While providing IT students a sound knowledge of health businesses, a curriculum such as the one
that leads to the skills presented in the previous slide allows them to work easily in the health
domain, whether in hospital environment or in companies which develop IT projects for
healthcare. But, to be efficient, let's mention that IT students also need to have a good overview of
eHealth technologies and practices, including connected health, mobile health (m-Health),
telemedicine and robotics in healthcare, as depicted in the slide.
eHealth illustrates the emergence of a new market at the confluence of a triple evolution:
sociological change (patient's empowerment), technological revolution (worldwide explosion of
innovations, including smartphones, IoT, connected goods, …) and political-economic evolution
(requirements for enhancing the efficiency of national/regional health systems). Owing to a broad
range of stakeholders and to cutting-edge technologies requiring meaning in terms of use and
liable to change deeply health care organization, eHealth can be considered as a complex domain.
The creation of innovative and economically sustainable eHealth solutions is not just a
technological issue. It requires a broad sphere of knowledge and competences covering the
following issues:
- legal: complying with medical, digital and commercial standards;
- clinical: understanding the functioning and issues of patient's care pathway and healthcare
professionals' businesses;
- economical: getting to grips with value creation process and monetizing eHealth products
and services;
- sociological: mobilizing project team and defining, early in the project life, a clear strategy
for diffusing innovation.
This module aims to provide students with most of these competences.
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After Chapter I, that introduces the module's structure and contents and presents the
expected skills, Chapter II provides a wide overview on innovation in eHealth in four chapters.
Chapter 2.1 addresses European social and health challenges trends at medium and long term.
Chapter 2.2 is dedicated to strategic digital and technological trends in eHealth, when chapter
2.3 discusses the dynamics of innovation in eHealth and the obstacles it has to face. Some
examples of health innovation models and of products and services are presented in chapter
2.4.
Although innovation in eHealth includes services, it also concerns digital solutions that are
often developed by start-ups, that is environments which integrate digital transformation in
their 'genetic code'. Digital transformation, which is developed through uses and by agile
processes cannot find its full potential within a strict framework. As a matter of fact, 'closed'
innovation methods, that refer to experimental pilots (such as for clinical research), are
characterized by time delay incompatible with digital innovation processes. In this context, IT
engineers must be introduced to the optimization of innovation management processes
including open innovation approaches.
This is the aim of the last two chapters of Chapter II, which are dedicated to open innovation
in eHealth. Chapter 2.5 provides an introduction to management processes, focusing on open
innovation in eHealth and presenting Living Lab approaches and some examples of such
platforms dedicated to eHealth. Chapter 4.6 proposes two multidisciplinary educational
approaches aiming to help IT students understanding patient's healthcare pathway and the
ways health professionals work. This chapter is supplemented by an appendix that provides
teaching material.
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Ethical issues must be taken into account at all levels of the development of
innovation, from its design to the social impacts it can have. As an example, for startups, that form the bulk of eHealth innovating companies, the need for staying a step
ahead of the competition is absolute, but at the risk of offering products that could
not provide enough security guaranties.
Therefore, ethical issues are of prime importance in eHealth.

23

Chapter III is organized into three chapters.
Chapter 3.1 highlights the importance of considering ethical and legal issues in the
design and development of eHealth solutions. Ethics is of course fundamental to
health care, and can be traced back to the ancient Greeks. The Hippocratic oath,
which is widely known throughout Western society, is an excellent example of our
recognition of ethics in health. So, why should eHealth be any different? We need to
make sure that we can work ethically as IT practitioners if we are working in health
care, just as clinicians do in their practice. Individuals are responsible for their own
actions, which they can examine and control through rigorous self-discipline.
Owing to the ethical issues relating to interactions of robots used in healthcare with
individuals, chapter 3.1 is supplemented by a chapter (3.2) dedicated to robotics in
healthcare, that also includes discussions on the integration of a degree of
'emotional intelligence' in robots or eHealth goods.
Chapter 3.3 ends this section by the presentation of teamwork activity, including
teaching material for three activities.
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Entrepreneurship spirit is not innate nor given. It is built. It combines forming a picture of oneself,
attitudes and skills. Chapter IV aims to inspire IT students to the issues of entrepreneurship and to awake
entrepreneurship spirit.
Starting with an introduction to the entrepreneurship process (chapter 4.1), Chapter IV covers the key
points to consider when developing an entrepreneurship project, from the project idea to product or
service launching, including:
- building the founding team and the way its member must be maintained in an ongoing effort (chapter
4.2);
- the way of validating a business idea by the designing a business model (chapter 4.3), including Canvas
model (chapter 4.4) and creativity techniques (chapter 4.5);
- methods to understand business model and developing strategy (chapter 4.6);
- business planning and story telling techniques (chapter 4.7);
- the key points of business model validation (chapter 4.8);
- the issues entrepreneur has to balance to be successful in marketing (chapter 4.9);
- financial statements (chapter 4.10);
- the ways to raise money for starting and growing business (chapter 4.11)
Chapter 4.12 is dedicated to four case studies for teamwork intended to implement brainstorming
techniques.
Chapter 4.13, which is not course material, is dedicated to teachers. It presents approaches to encourage
students to create their own business in order to fulfil themselves professionally and to create economic
and social wealth and new employment. These approaches include the establishment of a national
network, the creation of a national status of student entrepreneurs, the definition of a training frame,
encouraging universities to create student entrepreneur diplomas, and providing financial support to the
setting-up of innovative businesses. Approaches within the eHealth Eurocampus partnership are also
shown.
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