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Abstract

The objective of the MOSAIC project is to acceleranovation in Mobile Worker Support Environmerftsr that
purpose MOSAIC develops visions and illustrativersgios for future collaborative workspaces invggvinobile
and location-aware working. Analysis of the scasgais input to the process of road mapping withpingose of
developing strategies for R&D leading to deploymehinnovative mobile work technologies and appims
across different domains. One of the applicatiomaios where MOSAIC is active is health and wellgeifhis
paper builds on another paper submitted to thiseseomference, which presents and discusses heatthaad
wellbeing specific scenarios. The aim is to presargarly form of a roadmap for validation.
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Communities’ Topics addressed

Well-being Services@Work: New collaboration appheecin health, healthcare and well-being
1 Introduction

The MOSAIC project [Mosaic] is a specific supporti@twhose main objective is to accelerate
innovation in Mobile Worker Support Environments $haping future research and innovation
activities in Europe. MOSAIC works closely with theew Working Environments Unit of the
European Commission and with their Ambient Intelige (AMI) @ Work initiative
[AMI@Work] to shape future Framework Programmes aodestablish communities in a
number of vertical (application domains) and hortab(technology) domains. This paper relates
to one of these communities, namely Wellbeing $es/i@ Work.

The domain comprises two strands: Mobile working liealth professionals, and health and
wellbeing for mobile professionals.

This paper focuses on a roadmap for mobile workranobile workplaces in the wellbeing and
health care domain. The intent is to collect feelllia the ideas and propositions made in this
paper from external experts.

2 Changing healthcare environment

Health systems in all countries have similar goalk regard to access, equity, quality and cost.
The provision of health services is based on aimgrgnix of public, private and 3rd sector
providers. Health systems are rather tightly regdldbased on national legislation prescribing



e.g. patient rights, terms relating to productidn health services, funding / payment /

reimbursement mechanisms, rights to practicing amegli(and other health professions), data
protection and privacy of data (partly covered byEah directive), and safety and security of

health technologies (in EU Medical Device Direcsivand in USA FDA requirements).

Today healthcare systems experience pressure fogeheom inside and outside. From the
inside, the continuing innovation in medicine am@lthcare technologies expands the methods
and tools available in healthcare. Combined wiizem empowerment the demographic changes
of an ageing European population stretch the limitsvhat countries can afford to offer as
services of their national health systems. Goventsnare confronted by the need to find means
to limit the rise in healthcare costs. Consequentlyatiwmal level health policies, incentives and
guidelines for payers and providers of health sessiare being adjusted to meet the national
targets relating to access, equity, quality and cos

The changes in the framework conditions have Ibachtalthcare enterprises to look into new
ways to organise and deliver health services. garosations healthcare enterprises have been
slow in embracing the possibilities offered by eWarkd ICT to streamline their processes and
services, and to create new “business” opportunities,asishklling excess capacity or buying-in
services more cheaply than can be provided in-hdiussome extent this is due to the fact that
the incentives for healthcare organisations to stgpide their established boundaries do not
exist, rather the opposite. At the grass root |elelwever, eWork has gained acceptance.
Healthcare professionals have in their domainspetislity adopted new technologies when
these add value to their present work practisesinstance, in imaging services radiologists are
routinely reporting imaging studies from their ham#rough secure web interfaces. These
remote services are part of the Picture Archivimgl £ommunication Systems that many
vendors offer today. Telemedicine is a broader gphehere eWork is strongly present today.

ICT’s have a central role to play in the reorgatiosa of the healthcare service delivery

environment by facilitating and enabling new trusted secure ways of working, collaborating

and sharing of knowledge. The “eHealth dot.com keild few years back, however, taught us
an important lesson. As a rule, citizens and ptstiare not willing to pay for eHealth services

directly. Instead they expect these services to bdemavailable by existing health service

providers and to be paid as part of the regulammab service. Therefore new health-related
“eServices” need be seen as an extension and sometiega@ment of the services healthcare
organisations are already providing. They must legmated with normal existing business

(healthcare) processes in order to add value stimyiservices and to leverage the infrastructure.
A proof-of-concept implementation in real life canehs is needed in order to create the

evidence of cost-effectiveness and to argue comghchow the costs can be reimbursed.

3 Characteristics of the healthcare working enviramme

The healthcare working environment has a numbeshafacteristics that distinguish it from
other domains. First, the combination of knowledgéprmation and data is central in
diagnosing, treating and monitoring of patientscdpe, it is a collaboration intensive
environment where care is delivered mostly by wedbaised teams, and sometimes in acute
cases by ad-hoc team arrangements. The collaboratienonment is typically Peer-to-Peer
communication along well-established proceduresirdThdecision support by consulting
colleagues and other experts for second opiniobyg ceferring patients to other specialists or by
accessing structured pieces of medical knowledgechnical guidelines in textbooks, articles
etc. are regular features of modern healthcaratitkqurofessionalism is a very strong feature in
the practice of medicine and the master - appeemétationship in on the job training is still
highly important.

In addition to these profession centred featuresyale of patients and their immediate family
(interactive patient participation) has gained nmportance with patient empowerment and a



deeper understanding of the role of the patientl (aar immediate family) in solving and
managing health problems, especially chronic, degéne conditions (such as the management
of diabetes, asthma or hypertension). In additiciheéaneed to manage illnesses more emphasis
IS being given to wellness management in all its7® This starts with public health promotional
issues (such as quitting smoking, use of alcohdlaher substances), life style guidance (such
as exercise and diet) leading to health monitoringed on wearable sensors and ambient
intelligence technologies.

In the health care domain management approachesgareng ground and the old
administration, resource-usage focused approabhirg replaced by concepts such as citizen-
centred care and continuity of care. Care processes being streamlined production
management concepts are being tried out. Although cormggtsas workflow management and
shared knowledge spaces (repositories) have béeedcelsewhere healthcare has been among
the first to make use of these. The distinctioough, is that most of this is taking place without
explicit usage of ICT.

4 Use of ICT in Healthcare

ICT has been deployed in healthcare for more thayeags. Since the early days the scope of
ICT usage has widened (Figure 1). The original idiesupporting with ICT the health system
and healthcare professionals in their tasks hagned to comprise the full continuum from
genetics to health management to health policingedind involves today as users also citizens
and patients.
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Figure 1: The scope of healthcare has widened.

In addition to national programs for ICT in healihe the European Commission has been
actively supporting R&D in this domain in its Frameworkdtams. Recently the various efforts
at national and EU levels seem to be converging anshared understanding that a health IT
infrastructure is needed in order to create amaptrable electronic health record environment
as illustrated by Figure 2.

The cumulative understanding of what is neededeasummarised as three “findings”:

* Aninteroperable infrastructure is necessary fogadth services to exist. This has to be based
on global standards that all can accept, such a8 Wb services combined with health
specific standards such as Health Level Seven, MCG@d IHE (Integrated Healthcare
Enterprise). Both enterprise level (EAI) and ireaterprise integration (IEAI) issues have to
be included.

* A structured semantic base has to be created itaaftecthe exchange of medical data and
knowledge in an understandable context. This méaatsglobal agreements on medical
terms and vocabularies are needed in electronithireaord and decision support systems.



« Finally, in order to provide citizen-centric caceirent service structures and processes will
have to be redesigned. This touches the roles amctidns of existing health systems,
organisations and professionals AND citizens (p&tjeand therefore calls for the systemic
innovation approach as outlined earlier in thisptéia
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Figure 2: National and European Commission actwito create an interoperable health IT infrasirect
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Figure 3: Stack of standards to create an inteatybeenvironment for health data and knowledge.

Interoperability in the health domain can be regmésd by a stack of standards as shown in
Figure 3. At the bottom are generic execution emvitents and communication networks to
enable functional interoperability between orgaiuss. On top of these healthcare specific
objects can be deployed, such as the Personalfidei@ervice (PIDS) specified by OMG or
Document Exchange System (XDS) specified by IHE. &wim interoperability requires
adoption of common standards for exchange of patlatd such as Health Level Seven and
DICOM and adherence to a shared vocabulary bettyeenollaborating organisations such as
LOINC for laboratory examinations. The highest layerinteroperability relates to the care
processes. Integrated Care Pathways are one exanpl common practices can be created.

Consequently, several countries have launched largestment programs to set up an
interoperable health IT infrastructure for the exgeaaf patient data (for instance as structured
patient documents) and medical knowledge.

5 *“Health Continuum” — Vision of Future Health Sesc

The change pressures and issues discussed abavéehdwvto a redefinition of the content of
healthcare, the “health continuum” defined as fefi¢Figure 4):



Being able to manage one's health, well-being dndsies with support of information and
expert services when needed independent of location.

The rationale behind this definition is that there is aelyidhared understanding that well-being,
health and illnesses form a continuum. They neetbetchandled as an integrated whole.
However, healthcare systems have been create@abiltnesses. Turning them around to be
citizen centric and proactive is a major challenge.
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Figure 4: Coverage of healthcare, “health contiriuium

The health continuum is characterised by two aXé® other deals with how much health
professionals are involved in the provision of $eevices and the other with whether the actions
taken are proactively seeking to prevent illnessagles or reactively seeking to care for and
cure illnesses. Acute illness episodes form thero#imd of the continuum, whereas wellness
management and active sports form the other. Inde#twhese is the region where so called risk
factors are elevated and some proactive and reati@asures are taken (like exercise, diet and
medication) to prevent an iliness to develop. TlaEmagement of chronic degenerative diseases
is also in the middle ground. Here the role of pag&ent is still central as (s)he has to follow a
rather strict set of rules of behaviour (called pbamce) in order to manage her / his chronic
condition and to avoid iliness episodes. The lagtrent of this future health continuum covers
home care and independent living. The former reteramedical procedures (diagnostic,
therapeutic and monitoring) that can be performédide hospital walls in the homes and even
location independently. Developments in medicaliakss and ICT allow a large number of
procedures to be performed in this way while s@ing overseen by healthcare professionals.
Independent living support stretches this conceph éurther by seeking to bring services to the
homes of elderly and disabled individuals thatvalithem to lead independent lives and be
integrated with the society.

Parallel to these changes in traditional healthsareices a more radical change is taking place.
This emerging trend can be called “health continuwhere the citizen and patient also is
expected to play an active role together with th&ltheare team of specialised professionals.
With the ageing population and current life stybdsonic degenerative diseases are becoming
more prevalent. The proper management of such eomslibased on clinical evidence mandates
active interventions to change life styles, diedl &m increase exercise. Wellness management
(Active Health) is seen as a highly important imstent to maintain an acceptable level of
health. The role of the individual in carrying otese interventions is of course central for
success. A further extension of health relatesddititing the independent living of elderly in
their natural surroundings by means of technologlytachnology based services.

The widened scope of health services calls for m®ans to finance and provide the services.
Whereas in the past healthcare could be charamleds mostly a publicly funded service

environment, in the future there will be larger roixfinancing schemes and public and private
providers.



6 Workshop: From scenarios to a road map

A workshop was organised to present and discussggoe and to draft an early version of a
roadmap. This workshop took place at Telematicétins, in Enschede, April 15th 2005. In
total 12 scenarios were analysed as input to the meapping exercise (Table 1). The scenarios
are discussed in a related paper submitted tcdhiference.

Table 1: Scenarios
. Distributed healthcare-service provision
. Welfare
. Active Health
. Major Incident (disaster response)
. Management of resources in hospital
. Diabetes Management
. Mobile physical therapy workers
. Domestic Wireless System (Smart Home for Sp&aalds??7?)
. HealthSpace
10. Awareness Telemonitoring
11. Awareness Assistance to Disabled
12. FRUX illustrative scenario for elderly supporhome environment

The road map (Appendix 1) was produced by the faatits in teams each responsible for one
of the scenarios. The exercise highlighted a nurob&sues that are discussed below in some
more detail.
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7 Shaping of the “market place”

Health care service providers are part of theipgeve national health systems. They have a
role within the health care system based on lamgislahealth policies and the hierarchical
structure of the health care system. The overall af the health policy of today is cost
containment; the need to produce more high quality serwibout major increases in the share
of public health care expenditure of GNP and withoampromising national health care
systems’ overall objectives (access, equity anditguaService providers must operate within
these policies and structures.

However, there are external forces acting on theigu(€ 5). The first of these relates to the
continuous progress and innovation in science a@otinblogy that improves the medical
knowledge and skills base and creates new meatimgoose and treat health problems. The
diffusion of new innovations into health care candharacterized as a domino effect. Initially,
the change is small and confined to a certain dofmai with time as the innovation is used and
its development is continued it may pervade a fadgenain. Examples of the domino effect
include Computed Tomography and Magnetic Resonamagihg and minimally invasive
surgery.

The second force relates to the changing needsosmadf patients. The changes are due to the

ageing of populations, the increasing prevalencehobnic degenerative diseases in all age
groups and citizen empowerment.

The service provider must take these all into actand formulate a strategy that allows it to
react and adapt to the other external forces. iShise most difficult activity as there are many
stakeholders involved in the decision making process witreht “vested interests”. Change in
most cases means that some stakeholders will bearedi some will loose. Consequently
decisions often take a long time to make and dfieudt to implement. With the ever changing



context of health care this means that health sarean underdog position trying to react when
in actual fact it should be proactive. To be privadt should have a strategy and a capability to
implement strategic objectives.

‘kooé z& Citizens
; Patients
Stakeholders o (Cuswgm,ers) %
"Vested interests” /E/Iec%“o}‘ﬁ %,
e&q’é\\? Legislation %
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Skills, knowledge, specialisation
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Science &
technology

Figure 5: Forces acting on health care serviceigeos.

Innovation in health care is characterized by therirte cross boundaries between scientific and
professional disciplines and institutions. It mosgate and sustain a dialogue across numerous
individuals with diverse perspectives to negotigissible solutions. Building trust and
developing negotiation skills are definitive challes for collaboration. Solutions involve the
whole organization and may require changes andtatttags in the integrated system of
healthcare processes and services, institutiorthloaganizational structures and products and
technological systems.

Such systemic innovation calls for a combined éftdractors. The need for collaboration is
confronted with several mechanisms that interagtitend to maintain the existing core
capabilities. They relate to economics, politicpoiver and behaviour. Attacking core rigidities
often means undermining the current economic fouma Managers and powerful experts are
understandably reluctant to give up their politigedwer, and organizational routines are
ingrained. Changes in organizational procedurenafall for changes in skills. Skills frequently
become closely entwined with people's identity st the requirement to switch skill bases is
experienced as an attack on their very being. Ozgaanal change is always a demanding and
slow process. An organization’s core capabilitiés lbecome its core rigidities. A further barrier
to cross is the fact that in most countries governnssitap health policies and that a major part
of health service delivery is within the public ®&c Experience has shown that concepts and
ideas that have proven to work in the business (@mdastry and services) cannot be translated
directly into health care. Consideration must hegito adapting these to the value systems and
“business environment” of health systems. It is swprising that some consider health care to
be the most change-averse “industry”.

Payers

Reimbursement

“Changing
service

demand &

Demography”

8 Need for systemic innovation

Developments in technologies, such as ICT and Ambigtelligence (AMI), and new
organisational forms, such as mobile work and newrking environments, are strongly
intertwined (Figure 6). In medicine and healthcamgovation depends heavily on interactions
between universities, particularly academic medieakres, and industrial firms. In other words,
disciplinary and institutional boundaries neededldged for innovation to take place.
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Figure 6: Development and innovation of servicasemabling technologies is intertwined.

Collaboration between companies, public organisatand the third sector differs in nature from
co-operation within organisations or between pevedmpanies. The former relationships are
not mediated by hierarchy or market mechanisms butnégotiations between actors.
Negotiations involve a wide range of issues, som&hich are fundamental in nature, such as
the roles to be played by different participants #relnature of the problem to be addressed.
Building trust and developing negotiation skille aefinitive challenges for collaboration.

The need for collaboration is confronted with sal/enechanisms that interactively tend to
maintain the existing core capabilities. They eeléa economics, politics of power and
behaviour. Attacking core rigidities often meangenmining the current economic foundations,
managers and powerful experts are understandahbtaat to give up their political power, and
organisational routines are ingrained. Changes rgarusational procedures often call for
changes in skills. Skills frequently become closamywined with people's identity so that the
requirement to switch skill bases is experiencednaattack on their very being. Organisational
change is always a demanding and slow process. gamigation's core capabilities can become
its core rigidities.

Technology
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process- _Systerr_llc Value chain
innovation innovation innovation
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Figure 7: Systemic innovation comprises innovatiorseveral areas of activity.

The traditional paradigm of technology catalysingrale is not enough in the distributed
healthcare environment as it does not address thlyinterdependencies and interests of the
various stakeholders. In healthcare, services addanblogies are embedded deeply in wider
social and technological systems. These createogton technological, social, cognitive,
cultural and political barriers for innovation. Aone appropriate paradigm in this context is
systemic innovation. It refers to changes and adiapis in the integrated system of healthcare
processes and services, institutional and orgamsaistructures and products and technological
systems (Figure 7).

9 Conditions

Summarising, the key conditions for the health aetibging domain and the IST technologies
uptake (esp. mobile and ambient intelligence teldynes) are the following:



* Health (care) and wellbeing services are based ational level health policies,
regulation, structure, financing. At the momenstbector is legislated mainly at the
national level. The EU mandate only concerns putsaith.

* Health care today is “zero-sum game”. This meaas lew ideas must be shown to
work in real-life situations. This means among cthihat ideas must be benchmarked
against existing work practices to show that theyast-effective and efficient. At the
same time medical knowledge is expanding rapidlypkmanew and improved ways to
diagnose and treat health problems.

e Innovation in this sector should be viewed as aewmution of the structures,
organisations etc. with the advances in medicitiense and technology.

* A prerequisite for cost-effective ICT solutionshealth and wellbeing applications is the
creation of a health IT infrastructure that prosidateroperability at the Electronic
Health record level. This has been compared witinkiay & road networks. Several
countries have embarked on this road and the tniicdare will be in place within a few
years.

e Trust is an important factor in gaining user acaepe. This includes security and
privacy of patient data. A simple statement in #8pect is “Applications must comply
with the relevant legislation”.

e Suitable business models for the different sergegments (user needs) need to be
demonstrated.
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