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Today people live longer, more urban lifestyles and the trend is going up. By 2060, one in three
Europeans will be over 65 years old. In the workforce, the ratio of four active to one inactive is
expected to go down to 2 to 1. A rising demand of health, social and informal care services is
estimated to increase public health and care budgets on average by 1-2% by 2060 [1].

Health is nonetheless an extensive and complex domain. Spanning across sectors,
institutions, products and services, it involves many and diverse stakeholders. From hospitals,
to insurance companies, providers, manufacturers, telecommunications and software
producers, there is no shortage of potential cross-sector innovation. Space-based solutions
are part and parcel of that.

Services, infrastructure and facilities provided by satellite communications, satellite
navigation and Earth observation data, as well as technologies developed to support human
space flights, can provide public and private health stakeholders with important tools to
support this demographic and lifestyle change. Whether they are addressing planning,
prevention, early warning or health-care delivery, numerous applications and technologies
have been successfully tested in recent years.

Where does the maximum potential for exploiting these tools lie?

Certain sectors, such as oil & gas or insurance, seem to have seized the satellite driven
innovation opportunity. Yet, in most European countries, it is especially the public sector that
faces the challenge of infinite demand and finite resources. This is particularly true for the
health sector, charged with the task of providing efficient services to an increasingly ageing
population and stressed budgets.

Whether financial, bureaucratic or human, the entry barriers to including new technologies
into the health and social care sectors are many and diverse. Drawing on consultations with
local and regional health stakeholders, as well as space sector representatives, Eurisy
selected three subthemes to drive discussions during the “Satellite Services for Future
Health” conference: remote monitoring of patients, environmental health and ageing.

Confirmed and potential users of satellite based services covering health care and
environment (e.g. telemedicine, air pollution), as well as experts, private sector
representatives and policy makers belonging to both space and non-space communities, were
invited to Belfast to discuss the potential of satellite applications in these sectors. On this
occasion, attending delegates took the opportunity to share their experiences, lessons learned
and exchange on how future technology-powered health and social care systems might look
like. (Access the presentations here)

The current document reflects on some of the lessons learned from the event, highlighting
key points from the discussions that took place during the day.

The one-day event did not set out to cover and answer all the questions that arise with regard
to innovation in health and care services. Rather, Eurisy sought to open a process where these
questions can be taken further by the local and regional stakeholders, with its support. The
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event was also an opportunity to identify some of the existing barriers to scaling up the use of
satellite based services in these sectors whilst exploring the potential of expanding user
communities.

|. Technology NOTan entry barrier for the adoption and long-
term use of satellite based health services

In general, the barriers to the adoption and long-term use of satellite-based services in the
health sector are not technology-related. The technology has been there for years. One look
at the European Space Agency's health projects database confirms that. The lack of

supporting policies, customer reimbursement schemes, healthcare professionals’
payments, availability of adequate training and critical infrastructure seem to play a
more critical role in this sector. And so does the perception of cost. According to John Vesey
from the UK Satellite Applications Catapult, public authorities continue to have a wrong
perception of project costs, generally perceiving the adoption of new technologies as being
costly. This perception is particularly strong when it comes to satellite based services, despite
a constant decrease in prices. Indeed, a dedicated telemedicine satellite connectivity
frequency can be a costly affair. However, in many cases, a constant connection might be
unnecessary. Assessing the need of such a connection, as well as the possibility to combine it
with other types of solutions should thus be evaluated from the beginning.

At the same time, there is sometimes no understanding regarding what the current costs
are (e.g. costs to send a person to a hospital], which makes it difficult to evaluate the potential
savings or additional costs entailed by the adoption of satellite-based services. Moreover,
when it comes to rolling out pilot projects, we should consider that different stakeholders
have different needs. And satellite-based solutions might not fit with them. Therefore,
collecting as many Key Performance Indicators as possible during the pilot stage for all
the different stakeholders, whilst measuring economic impact and return, is a necessary
step to ensure service sustainability. In turn, this would facilitate quantifying costs and
benefits for each of them.

The DiabSat project, currently covering France’'s Midi-Pyrénées region’s remote areas,

requested an initial investment of € 900K over a period of four years. The service involves
Satcom connected vehicles that travel to isolated areas regularly to screen for diabetes’
complications. The tests are processed by specialists of the Toulouse Hospital through the
satellite connection and the results are sent directly to patients and their personal doctors.

Launched in 2010, this was partially funded by the French Space Agency CNES (50%]) and the
regional authorities (50%]). Since then, over 3 650 patients have been screened for diabetes
related conditions (retinopathy, microalbuminury, arteriopathy, neuropathy, etc) with 50% of
patients screened presenting anomalies. After completion of the pilot phase, the service was
taken up by the regional health authority, which now covers the € 70K needed to run the
service yearly. The equivalent to a standard examination’ costs for an activity of seven patients
per day / 200 days per year. However, despite the project’s success, it is still one of the few
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operational examples in France, if not in Europe. And even here, it has not been deployed at a
nationwide scale.

A similar project addressing diabetes-related screenings in remote areas is currently being
piloted in the Scottish Highlands (Rapid Project], but it is too early to tell whether it will be
adopted by the UK's National Health Service (NHS) on a longer term. However, one project
managed to get into the NHS procurement system: the Mobile Breast Screening Service.
Thanks to a Satcom connection, images and patient data are wirelessly transmitted from vans
directly back to HQ GPs in 2-3 minutes.

Initially deployed within the framework of the ESA-funded Mercury project (2014}, the service
was further carried on by the University Hospitals Coventry and Warwickshire NHS Trust

following a cost-benefit analysis of the service. This analysis showed that the satellite-based
system was cost-neutral for the user. Previously, costs included a courier and a car to
physically collect and transfer the tests results and patient data from the vans to the reporting
centre. More important, in terms of time management the new service greatly improved
results turnaround from 14 days to just three. Furthermore, the value of the service does not
lie in the satellite connection but rather in its combination with other types of technologies.
To minimise costs, the vans use both satellite and 3G and 4G connections, depending on their
needs.

For the 2017/2018 term, the service is now looking towards nationwide implementation with 2
new trusts and eight new vehicles to be deployed in the UK. Furthermore, a similar
programme focused on retinal screening is in the making. While the project has been a
success, it has taken several years to get here. Along the way, implementing change
management so as to move towards a full commercial direction, posed significant
challenges for the stakeholders involved.

In the case of DiabSat, according to the French MEDES Institute, the challenge of
transforming the project into a successful business case spurs from the fact that, except in
very specific cases, telemedicine acts are not reimbursed by the French social health
system. Similar reimbursement models, based on reimbursements by institutional payers and
national authorities, are applied across several European states. In addition, considering that

national legislations still regard a medical act as being performed within the physical
presence of the patient and his doctor, such legislation will continue to prevent the
widespread use of tele-medicine solutions. This policy gap, renders companies reluctant to
take projects over and turn them into business models.

The Ullapool Medical Center, a rural general practice serving 1,500 inhabitants in the remote
Scottish Highlands, is currently piloting Hi-CAP, a capsule colonoscopy service. Colonoscopy
exams are usually done in hospitals, and are sensitive procedures for patients requiring
lengthy and time-consuming preparations. Despite being the largest settlement for many
miles around, patients and practitioners need to face significant distances to secondary care,
poor transport and communication links, as well as lack of advanced diagnostic facilities.
The new service allowed GPs to drag diagnostics out of the hospital and bring health care
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closer to patients. For them, care must be patient and community-based (where possible)
and satellites can respond to this need. By using a Satcom connection, the patient’s data is
sent to hospital specialists, analysed and sent back to the local GP in just a couple of days. A
solution that is vastly better than going through hospital appointments’ waiting time, which
could take weeks.

The technology works and patients and staff are enthusiastic despite the challenging training
learning curve. Patients could also do with clearer information on the service as these might
be reluctant to trying new procedures and are not necessarily tech-savvy. If the PillCam
device would be produced in a sufficient quantity, the system could cost half the price of a
traditional exam. Currently no cost-benefit analysis has been undertaken by project partners
(Highlands and Islands Enterprise, Satellite Applications Catapult, NHS Highland and
Corporate Health Ltd.). The company involved in the project, have also tested the Pill Cam
solution in several other communities in Denmark and are expanding their activities to the
Scottish Highlands.

Ullapool Medical Center’s participation in the project was also facilitated by its autonomy.

Compared to bigger NHS trusts| G
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