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of Sharjah Enterprises:

‘You have the world’s best knowledge 
institutes, your startup ecosystem 
is great and your innovations, also 
in healthcare, are among the best of 
the world. You don’t have to be too 
modest about this. You have to learn 
to think BIG.’
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Interview Mahiben Maruthappu

“We are transforming social care using technology. So why did I 
establish Cera? Well, it’s becoming increasingly clear that social 
care is a continuous and critical part of healthcare”, according to 
this doctor of the NHS and founder of Cera.

Dutch healthcare policy based on shared responsibility
 
“One of the distinguishing factors of our ‘Dutch Approach’ is our focus 
on the ‘why’ of things,” says Erik Gerritsen, the Secretary-General of 
the Dutch Ministry of HWS. “And with good reason. It will take a lot to 
ensure that healthcare remains humane and affordable in the future.”
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INNOVATION IN HEALTHCARE
Which are relevant? What are the experiences?  
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Lucien Engelen
Chair Editorial Board

EDITORIAL

Value Based 
Health Care: 
#Patientsincluded?
Value Based Health Care (VBHC) is a great way to create better care, which 
is cost-effective and measurable. With high quality, better outcomes and a 
more integral approach. 

Recently, I had the honour to address the audience at the Dutch 2017 Prize 
Event of VBHC. At the same time I was invited to speak about Clinical 
Trials in a techno-world in Maastricht, so I was present at VBHC in a 
virtual way, hence it’s 2017 isn’t it? 

I shared my findings on my reach to the internet to try to find the latest 
background on VBHC. Both the submissions for the Prize (each and every 
one great opportunities to deliver better healthcare) and the principles on 
which VBHC is based share values like measurable processes and better 
outcomes on medical standards. Beautiful formulas, even with dashboards 
and graphics. All of them extensively shared, described and debated in 
articles on the internet in text, video’s slides and audiobooks.

View of the patient?
But, the thing I missed the most in this content on the internet and the 
research I did about this topic, was the LISTENING and the ROLE of the 
patient in all of this. Sure, there is a lot of talk about the patient, but not 
so much with them or listening to them. What do they want, other than 
better healthcare outcomes? What matters the most to them, that might 
even be non-medical? In case these values indeed are incorporated in the 
principles of VBHC, they certainly are not discussed neither nor written 
about a lot. It’s obvious to me that this is the most important value. 

In a world which is overwhelmed with technological opportunities, it 
can be a valuable but also a necessary enhancement for the principles of 
VBHC.  Technology could be very be well positioned as a tool -on a global 
scale- to combine the worlds of VBHC to the world and #patientsincluded.

The world can be so beautiful and simple, when like nowadays (almost) 
anything seems to be possible. Let’s just do it !

@lucienengelen
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The Netherlands have a lot to offer to the world, according to Mr. Hussain 
Al Mahmoudi, CEO AUS Enterprise in Sharjah, the third largest city in the 
United Arab Emirates. ‘Your knowledge institutions are excellent and you 
can offer a lot to the world. You have the world’s best knowledge institutes, 
your Startup ecosystem is great and your innovations, also in healthcare, 
are among the best of the world. You don’t have to be modest about this. You 
have to learn to think BIG.’

Mr. Hussain Al Mahmoudi, CEO American 
University of Sharjah Enterprises:

‘The Netherlands and UAE 
are partners in progress’

BY Y VONNE KEIJZERS

Recently, Mr. Hussain Al Mahmoudi, CEO 
American University of Sharjah Enterprises, 
visited The Netherlands. Sharjah is the 
third largest and third most populous city 
in the United Arab Emirates and part of the 
Dubai-Sharjah-Ajman metropolitan area. 
During his stay he had several meetings; for 
instance in The Hague and at the University 
of Wageningen. The objective of his trip 
was to meet a delegation of the government 
and frontrunners in different areas: from 
renewable energy to healthcare to education 
and transportation. ‘I think your country has 
plenty to offer. We certainly must take our 
cooperation to a next level. We are partners  
in progress.’

The trade delegation, which was led by 
Excellency, Sultan Bin Saeed Al Monsoori, 
was welcomed by Minister Henk Kamp and 
visited Schiphol Airport, the Port of Rotterdam 
and companies that lead the way when it 
comes to innovation and technology in the 
field of nutrition, water and infrastructure. 
There was also a meeting with representatives 
of VNO / NCW and FME. Parties signed an 
‘Innovation Memorandum of Understanding’ 
for cooperation in innovation in the field of 
infrastructure and transport, water and food.

Transformation of Sharjah
The city of Sharjah has a strong focus on 
innovation. The visit of Mr. Mahmoudi was 
focussed on innovation and strengthening of 
relationships. Sharjah is transforming into a 
knowledge-based economy through strategic 
development projects, which reinforce its 
position as a regional and global business hub. 
Mr. Hussain Al Mahmoudi wants to form 
collaborative relationships with multiple 
industries and the public sector to grow 
knowledge-intensive businesses and to create 
long-term sustainable revenue. Knowledge 
institutes play a key role in achieving Al 
Mahmoudi’s vision. 

‘On our trip we discussed several sectors: 
education, agriculture, space, entrepreneurship 
and transportation. Our visit reflects our 
strategy for 2030, which is building a 
sustainable economy, away from oil and 
gas.’ Hussain Al Mahmoudi emphasizes the 
importance of this: ‘Today our economy is 
30 percent dependent on oil and gas. But by 
2030 this will only be  5 percent. So we want 
to create alternatives to build upon. Our 
government has identified the knowledge 
economy and innovation as the best 
alternatives to work with.’

One of the most important and rising sectors in 
Sharjah is logistics. ‘Our airports are an excellent 
example. We transport 128 million passengers 
a year through our airports. We try to reach 
250 million passengers. So imagine: what will 
the airport of the future look like? What do 
you need to handle so many people?’ Another 
example is the Space program the UAE is 
working on. ‘We want to go to Mars. The world 
is not enough’, says Al Mahmoudi with a smile. 

Triple Helix
The vision of AUSE is to help build a complete 
ecosystem around research & development, 
innovation and technology. It’s all about a 
vision for the future. ‘We do this by adapting 
the triplex Helix support on six focus-areas: 
transport/ logistics, digitization, water 
technology, energy/cleantech, industrial design/ 
architecture and sustainability. Another topic 
of interest is Biomed and healthcare. We do see 
a lot of opportunities for cooperation in these 
sectors. We are seeking long term relationships.’
‘The Netherlands is a great country. I was happy 
to live here for two years.  You have renowned  
education institutes in the Netherlands and 
universities like TU-Delft, WUR and others. 
They play a key role in building a knowledge 
based economy. But we also look forward    
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Art and culture in Sharjah
The Emirate of Sharjah is one of the emirates of the United Arab Emirates. The emirate covers 2,590 square 
kilometres (1,000 sq miles) and has a population of over 1.4 million in 2016.[2] The emirate of Sharjah comprises 
the capital city of Sharjah, after which it is named, and other towns and exclaves such as Kalba, Dibba Al-Hisn 
and Khor Fakkan.
Sharjah also plays a key-role in art and design in the region. “Sharjah does have the largest art scene in the 
whole region. This started years ago. The role of architecture is very important and it plays an important role 
in innovation. It has global impact, but with a local touch. The government is convinced art is important and 
we want to promote this. But it is also about the art of doing business and it is part of doing science. Without 
knowing and understanding art, you cannot do anything. Because it is emotional intelligence. You have to 
translate feeling into products. Arts also supports innovation.’

The American University of Sharjah (AUS) – 
established in 1997, it is accredited by the 
UAE Commission for Academic Accreditation 
of the Ministry of Higher Education and 
Scientific Research, as well as the United States 
Commission on Higher Education of the Middle 
States Association of Colleges and Schools. 

COVERSTORY

to work with science centres and R&D centres. 
In today’s world, education centres can be the 
gateway for doing business. We need these 
centres for valorisation. So, there is certainly 
an opportunity for doing business. I think 
educational institutions and valorisation 

both play a key role in opening up these new 
opportunities. There is a role for education 
institutes as well as enterprises to for developing 
Startups to scale-ups.’ 

Innovation is already on a roll in Sharjah. The 
city consists of many innovative companies, 
like Bee’ah. This is the Middle East’s fastest 
growing environmental management company, 
founded in 2007, with the objective of creating 
a sustainable future, through creative and 
resourceful solutions. They are expanding to 
create energy from waste and other products, 
like smart bin’s with WIFI. They are also 
expanding into healthcare. ‘Other companies I’m 
very proud of are Air Arabia and Gulftainer, a 
port-management company. They manage ports 

all over the world. And Efco is one of the biggest 
companies in the region on food technology.’

Innovation in Sharjah can also be found in 
healthcare. ‘We have the first private hospital 
in the region. Also the University of Sharjah 

is the number one 
in the region. We 
want to connect 
these companies 
and the university 
with R&D centres 
and companies 
around the world. 
In the Netherlands 
we aim to start 

this cooperation through the launch of a 
competition between universities, in which 
students can pitch ideas about the airport of 
the future.’

Visionary leadership
The ruler of Sharjah, Sultan bin Muhammad 
Al-Qasimi, plays a central role in the transition 
of the region. ‘He is a visionary leader 
and emphasized on the importance of our 
craftsmanship years ago. He emphasized the 
importance of education. He is a frontrunner 
for women empowerment and started for 
instance the children parliaments about 
30 years ago. He is convinced of the power 
of humans as the centre of everything.’ 
Al Mahmoudi is convinced: it is this 

visionary leadership that can make Sharjah 
a frontrunner in a new, more sustainable 
world with better quality of life for all people. 
‘Therefore we are seeking partnerships with 
leading companies and knowledge institutes 
around the world. And because of our strong 
ties with the Netherlands, we see many 
possibilities to enhance our relationship.’

Mutual history
Mahmoudi thinks the strongest points of 
The Netherlands are not only the mutual 
history, dating back to 1700, and the kindness, 
fairness, generosity and social cohesion of 
the Dutch system. ‘The Netherlands have a 
long and strong history of trading. But The 
Netherlands also have an excellent educational 
and healthcare system. We want to investigate 
possibilities to export this knowledge to 
our region. We already have a Korean and 
American hospital in the UAE. It is time to 
build a Dutch hospital.’

‘But, if I may say so, the Netherlands are too 
modest. So it is time that the Dutch shed their 
modesty. ‘Roll up your sleeves, and show the 
world what  great export products you have. 
Therefore you’ll need not only the drive, but 
also the ambition to change. We are looking for 
long-tail partnerships willing to execute our 
vision. We want a sustainable relationship for 
a long time. We can learn a lot from each other. 
Let’s do this.’  

‘IN TODAY’S WORLD EDUCATION 
CENTRES CAN BE THE GATEWAY 
FOR DOING BUSINESS’
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PATIENT INCLUDED

The form dominates the content, the content is no longer a priority. The end justifies the means. EHealth is not an end in 
itself but a means. That’s how my first column started. A means to monitor your own health here and now and at any time of 
the day. And where necessary sharing with your environment or the doctor. What the doctor thinks is good for the patient, 
that has long been no longer leading. Leading are the value and thus the data.

Islands culture! 

Co creation
As a patient, I argue for years as a rural 
electronic patient file (EPD). I myself am fiercely 
opposed to the islands culture that prevails. As 
a patient, I have a separate EPD within each 
healthcare institution. It is awkward for the 
patient but above all unnecessary.

Let’s decide together what is being researched 
and shared after research. There is still too 
much to be thought of instead of the patient. 
Especially by industry that is very focused on 
doctors and scientists.

It would be good if much more clearly expressed 
the true question and the true need of the 
patient. Through the worldwide connectivity 
through the web, the patient’s strength has 
increased. We should use that. Bundling. 
Connect. The patient plays a key role in this. I 
dare to say that the patient is the key to success!

The Netherlands is relatively small, the 
platforms are not as big as, for example, in the 
US. But the Netherlands has a well-developed 
infrastructure and healthcare system. Patient 
associations can promote and grow this. If 
patient associations, together with their 
patient groups, really collect data and capture 
them in a single joint national system, this 
kind of development can go faster. Only 
because patients bring more power than 
the light at the time. The patient from now 
is amply enough. Think as a specialist. Give 

direction to the patient and share the shared 
responsibility. It’s possible!

Kaf of the wheat
However, if it is possible and technically 
possible, for example, to keep your health with 
your phone or smartwatch, there is still a lot 
to be done before it becomes the standard. 
As a patient, I say: ‘Make sure the technology 
matches the care demand’. Doctors need to 
know properly what they need with those 
data that I collect as a patient. In addition, we 
must ensure that we separate the chaff from 
the grain. There are a lot of devices and apps 
that can help you measure your health, you do 
not see the trees anymore, but many of these 
devices and apps are not yet good enough. If 
this becomes the default, only the best devices 
and apps should be used. And so is the means: 
eHealth For Life!

Develop permanently from need
Ehealth, mHealth and smart health provide 
many new opportunities for both the 
healthcare professional and the patient, now 
and in the future. This is not just an application 
but a new look at health and health care. The 
question must always be and remain; Has 
the patient been helped? Therefore, develop 
permanently from need instead of technology. 
The future challenges in care demand human 
and simple solutions.

‘Together we care’.  

Geert-Jan van Hal is a member of 
the editorial board of ICT & Health. 
As a chronic patient, he was born 
with dysplastic kidneys on the one 
hand. Unilateral renal dysplasia is well 
treated. Bilateral renal dysplasia is not 
compatible with life. ‘I ’ve survived it. 
That’s a unicum. From his perspective 
as a patient, experience expert and 
end user, he looks at developments 
in eHealth, mHealth and smart health 
in this column. Health determines the 
quality of life. However, the quality of 
care in many cases determines the 
quality of life.
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INNOVATION

Early in 2015, the Ministry of Health, 
Welfare and Sport’s new Innovation 
& Healthcare Renewal Programme 
commenced. The programme focuses 
on low-tech, high-impact innovations, 
technologies that effectively exist 
already and have been applied in 
practical situations resulting in proven 
large-scale effects, but for which 
scaling up has proven to be difficult. 
The initial results have since come in. 
Eric Gerritsen, the Secretary-General 
of the Ministry of Health, Welfare 
and Sport (HWS) explains how the 
programme has been taking shape.

The Dutch healthcare policy is 
based on shared responsibility

The Dutch healthcare 
model illustrates  
that policy 
co-creation  
really works

BY Y VONNE KEIJZERS

Self-sufficiency, self-control, and self-
care. These are the Ministry of HWS’s 
cabinet objectives for the Netherlands. 
The Innovation & Healthcare Renewal 
Programme, which serves this objective, has 
been in place as of 2015. The initial results 
have been achieved via the formation of the 
so-called Informatieberaad and the ‘MedMij’ 
programme. Foreign countries are awaiting 
the results of the ‘Dutch Approach’ for up-
scaling digital care with interest.

“One of the distinguishing factors of our ‘Dutch 
Approach’ is our focus on the ‘why’ of things,” 
says Erik Gerritsen, the Secretary-General of 
the Dutch Ministry of HWS’s, full of passion. 
“And with good reason. It will take a lot to 
ensure that healthcare remains humane and 
affordable in the future.”

Investing in healthcare
However, healthcare is not just about costs, 
according to Gerritsen. “Healthcare is definitely 

a matter of investment. If we want to ensure 
that healthcare is accessible, better in terms of 
quality, and affordable over the coming years 
and continues to be so, e-health is one of the 
most important levers in that process. Not as an 
objective in and of itself, but as an important tool. 
Good healthcare, for which ICT is essential. It is 
all about cure, care, and lifestyle, about changing 
people’s behaviour via self-management and 
permanent feedback. For example, say we want 
healthcare to be more preventive; in that case, 
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INNOVATION

e-health can help people/patients change their 
unhealthy behaviour.”

The large-scale introduction of e-health 
also means that working processes, existing 
relationships, and job descriptions will change 
or disappear, causing uncertainty for patients/
clients and healthcare workers. It will also 
involve recalibration of vested interests, and the 
formation of new partnerships.

“One of the Ministry’s analyses showed that 
a targeted approach is necessary. Scaling up 
is after all very difficult in a fragmented ICT 
landscape that features vendor locking and 
lacks standardisation. Moreover, it showed 
that many people are not aware of the 
opportunities that the current system already 
offers: hence the Innovation & Healthcare 
Renewal Programme.”

Encouragement, control, and co-creation
The Innovation & Healthcare Renewal 
Programme consists of a number of action 
(see frame), based on two pillars. “Practically 
speaking, it mostly means that we are involved 
in inciting positive energy in the field, because 
we take a modest view regarding what the 
government itself can really do in situations like 
these,” says Gerritsen.

The programme’s general objective is to help 
eco systems flourish and grow. This requires 
two things: fertile soil, and a positive/good 
climate. “Pillar 1 is fertile soil, because without 
fertile soil, nothing can grow. However, just 
fertile soil isn’t enough on its own, to help 
things grow and flourish.” The second pillar is 
creating a positive climate. Gerritsen: “If we can 
achieve that, healthcare will move from doctors’ 
waiting rooms into people’s living rooms, 
employing cold technology for the purpose of 
heartwarming healthcare.”

That concept of ‘fertile soil’ is obviously a 
metaphor for the required infrastructure: 
standardisation of data exchange and 
authentication and identification that satisfies 
steep security requirements. Those aspects 
are crucial for us to be able to accomplish our 
mission. After all, we want to move past the 
necessary testing grounds; we want to scale up.”

Model of agreements
The fertile ground is given practical shape 
via the so-called Informatieberaad (of which 
Erik Gerritsen is the chairman). With this 
programme, the Ministry of HWS is falling 
in line with the Ministry of Foreign Affairs’ 
Idensys project. Idensys is a model of 
agreements for Electronic Access Services, 
a public-private partnership between the 
government and the business community. 
Idensys contains agreements with the 
objective of ensuring cooperation and 
certainty in the network.

Innovation & Healthcare Renewal Programme
The Ministry of HWS developed a number of lines of action as part of the Innovation & Healthcare Renewal 
Programme, based on three underlying principles: ‘patient included’, an active and facilitative role played 
by the government, and the notion that involvement can be possible in individual cases. These lines of 
action are as follows:

•  Informatieberaad is a partnership wherein healthcare players work together on the implementation of 
standards for data exchange, under the chairmanship of the Ministry of HWS, via a roadmap of collectively 
formulated objectives.

•  The government, along with health insurance companies, will fund the development of a model of 
agreements for personal healthcare environments (MedMij), and will participate actively therein. For more 
information about MedMij, please refer to the article on page 13.

•  The cabinet will make 105 million euros available to enable hospital ICT geared towards the provision and 
exchange of personal medical data to catch up.

•  The cabinet will make 20 million euros available for the up-scaling of promising initiatives (Fasttrack). 
Apart from providing a financial impulse, the Fasttrack expedited route will also help provide support via 
knowledge and expertise and help formulate up-scaling coalitions.

•  The government (the Ministries of HWS and Economic Affairs) will stimulate and supervise the creation of 
Health Deals: multi-party agreements geared towards breakthroughs in implementation and up-scaling.

•  The government will stimulate and supervise Health Impact Bonds, which will allow private investments to 
be earned back via savings on collective costs.

•  The Ministry of HWS will investigate any regulatory limitations in terms of financing, guidelines, and the 
allowing of packages, and will implement initiatives to remedy these.

•  The Ministry of HWS will encourage the exchange of knowledge and expertise by connecting the (10) 
healthcare innovation regions at the national level.

•  The Ministries of HWS and Economic Affairs will organise a twice-monthly SME panel where innovators will 
come together to share their experiences and inform the government of any regulatory limitations.

•  The Ministry of HWS will stimulate the incorporation of digitally supported healthcare in the training 
curricula of basic education programmes and continued or refresher education programmes, and will 
develop an innovation curriculum for the managers of healthcare institutions.

•  The Ministry of HWS will advance the accessibility of knowledge and expertise via ‘Zorg voor innoveren’ (Dutch for 
‘Take care of innovation’), a partnership between ZonMw (the Netherlands Organisation for Health Research and 
Development), the National Healthcare Institute, and the Dutch Healthcare Authority.

•  The Ministry of HWS will organise large-scale events in partnership with the healthcare industry, such 
as the international eHealth week and the national eHealth week.

This Informatieberaad similarly involves the 
various stakeholders coming to agreements 
together. This is in line with the policy in 
the Netherlands, a country with a hybrid 
healthcare system involving shared/joint 
responsibilities. The agreements have to do 
with (international) standards and enforcement, 
among other things. “There is a wide range of 
agreements,” Gerritsen explains. “For example, 
what are reasonable terms for implementing 
enforcement? Which language will we be using 
to allow ICT systems to ‘speak’ to one another? 
How much time will healthcare institutions 

really need to put these matters into practice? 
And how are we going to finance all of this?”

“In this Informatieberaad, we determine the 
shared objectives that are to be our ambitions, 
and then work backwards from those. What 
is needed for us to be able to really implement 
standards? How much time and money will 
it take, and who should provide said time and 
money? We then come to agreements about 
enforcement by using the existing authorities 
of the various health insurance companies, the 
Healthcare Inspectorate, the National Healthcare 
Institute, and the Dutch Healthcare Authority.

Milestone
On March 20th, the group reached a new 
milestone when healthcare umbrella 
organisations, professional organisations, and 
industry organisations reached an agreement 
with the Ministry, which has them all share 
responsibility for better information provision 
in the healthcare industry, and all parties 
involved pledged maximum effort to realise 
this better information provision. “It is a 
psychological contract based on a profound 
shared drive/ambition,” says Gerritsen.

Four objectives have been agreed upon 
via the Information Deliberations, namely 

HEALTHCARE WILL 
MOVE FROM DOCTORS’ 
WAITING ROOMS 
INTO PEOPLE’S LIVING 
ROOMS, EMPLOYING 
COLD TECHNOLOGY 
FOR THE PURPOSE 
OF HEARTWARMING 
HEALTHCARE.
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INNOVATION

MedMij becomes the frame work for  
the Personal Healthcare Environment 
‘MedMij’, Dutch for ‘with me’ and a pun on the word ‘medical’, is the name of a set of requirements, standards, and 
agreements regarding personal healthcare environments. It is the result of a co-creation process involving patients, 
healthcare providers, developers, ICT suppliers, and government authorities. It is unique in the Netherlands, and 
probably in the entire world. A behind-the-scenes look at an agile co-creation project.

“MedMij is comparable to the iDEAL payment 
system,” says Dianda Veldman, managing 
director of the Dutch Federation of Patient 
Organisations. Within the Dutch MedMij system, 
various healthcare and supporting parties work 
together on development: industry organisations, 
general practitioner associations, hospitals, 
pharmacists, domestic care organisations, health 
insurance companies, nursing homes, patients, 
and (local) government authorities. Together, 
these organisations make up the Healthcare 
Information Deliberations (please refer to the 
article on page 11 for more information).

“Instead of being government-controlled, 
MedMij is a co-creation model. It features a 
basic infrastructure, comparable to that of the 
Dutch iDEAL model. This is an e-commerce 
payment model. iDEAL is not a centralised 
electronic payment system, but a collection 
of technical agreements between banks and 
transaction processors. 

Learning by doing
“MedMij came into being as a result of the idea 
that it should be impossible for others to review 
your healthcare records while you yourself 

cannot. Thus, we decided to investigate the 
possibilities of a national patient record,” says 
Veldman. “We’ve since established the basics 
and are continuing the process. This year we 
are running the required pilots; each one will 
focus on a different situation, to enable us to find 
the boundaries of the system. This process is all 
about learning by doing.”

MedMij should allow patients to review data 
from their hospital, general practitioner, 
dentist, pharmacist, physical therapist, etc. It 
should also allow patients to determine who 
gets to read their data. Additionally, patients/
clients should be given the opportunity of 
adding information themselves in the future, 
ranging from a post-surgery log to self-
monitored readings. This means that data must 
be provided by hospitals, that patients must be 
given access, and that data exchange between 
various healthcare institutions needs to be 
made possible. “This will result in blended care 
in which patients and doctors can be involved 
together,” says Veldman.

Room for entrepreneurs
According to Veldman, the ‘Dutchness’ of 
the model lies primarily in the fact that there 
is a lot of room for entrepreneurs. There are 
various suppliers that will be able to distinguish 
themselves in the model within the Personal 
Healthcare Environments (PHEs). The future will 
tell which PHE suppliers create the best systems, 
whether they are called Philips, Apple, or Quli.

In short, MedMij does not construct anything 
itself. “We are working on a package of 
standards and agreements that will ensure that 
portals, healthcare systems, and apps will be 
able to connect to one another and exchange 
data safely that way,” Veldman explains.

The final objective is for patients to be able 
to choose their own PHE supplier. If a PHE 
uses the MedMij standards, it will facilitate all 
healthcare providers’ and welfare organisations’ 
information systems and all eHealth 
applications and apps that do the same. That 
way, patients will have a single platform with 
a single login for everything having to do with 
their health and healthcare. 

Towards a positive climate regarding e-health
The second pillar of the Dutch policy is the 
creation of a positive climate. How does 
this work? Erik Gerritsen: “It means that we 
fulfil an encouraging role. We do whatever 
we can to help the eco system flourish and 
grow. Via websites such as Zorginnovatie.
nl, Health Deals, Health Impact Bonds, the 
eHealth Week, or the recently founded Health 
Innovation School, we show everyone all of the 
things that are possible and that are already 
happening. Moreover, we help by monitoring 
any bottlenecks, solving them, and bringing 
parties closer together.”

The MedMij steering group consists of:
Dianda Veldman (chairman of the Dutch 
Federation of Patient Organisations), Erik 
Gerritsen (Ministry of HWS), Lies van Gennip 
(Nictiz), Maarten van Rixtel (Actiz), Rob Dijkstra 
(Dutch College of General Practitioners, on 
behalf of all primary care providers) Han 
Tanis (Achmea, on behalf of the Dutch health 
insurer umbrella organisation, ZN) and 
Jan Vesseur (based on his experience as a 
patient). The steering group looks back on the 
past and looks forward towards the future. 
MedMij is the result of the Dutch House of 
Representative rejecting legislation regarding 
an electronic patient record in April of 2011.
www.medmij.nl

Medication Safety, Patient Centrality, 
Transfer, and One-off registration and 
reuse thereof. For example, as part of the 
Medication Safety objective, it has been 
agreed that as of 1 January 2019, only 
medication prescriptions in accordance 
with the medication transfer directive will 
be issued, and that if appropriate, up-to-
date medication overviews that have been 
verified with patients will be available.

Foreign interest
Thanks to the agreements made via the 
Informatieberaad and the introduction of 

MedMij, another element of the Programme, 
the policy’s initial results have been achieved, 
and they are drawing attention from all 
over; there is a lot of foreign interest for the 
so-called ‘Dutch Approach’. During the recent 
HIMSS meeting in Orlando, a delegation 
from the Ministry of HWS presented the 
ambitions resulting from to the HIMSS Nordic 
Community, which Denmark, Norway, 
Sweden, Finland, and Iceland are a part of, as 
well as during a round table meeting with the 
American Office of the National Coordinator 
(ONC), France, Germany, Denmark, Finland, 
Norway, and Sweden. 

MEDMIJ IS 
LEARNING 
BY DOING.
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Modern health systems can treat and 
cure more diseases than ever before. 
New technology is bringing innovation 
to old treatments. Yet significant quality, 
access and cost issues remain and our 
health systems are becoming increasingly 
unsustainable. The emergence and increasing 
use of artificial intelligence (AI) and robotics 
will have a significant impact on healthcare 
systems around the world.

The PWC report looks at the benefits of AI 
and robots for healthcare professionals and 
stakeholders like patients and governments. 
One of AI’s biggest potential benefits is to 
help people stay healthy so they don’t need 
a doctor, or at least not as often. The use 
of AI and the Internet of Medical Things 
(IoMT) in consumer health applications is 
already helping people to manage their own 
healthcare and to keep themselves well 
through healthier living.

Another big benefit, according to PwC is that 
AI and robotics can perform tasks like sifting 
through enormous piles of data/scans et cetera 
much faster, supporting better and earlier 
diagnostics, or combine data to provide scientists 
with new insights. AI is already being used to 
detect diseases, such as cancer, more accurately 
and in their early stages. Robots can help with 
or perform tasks like delicate surgery, lift people 
from their beds or act as social companions.

Just the beginning
The public is ready to embrace this new world 
of healthcare, a survey among people in 12 
countries shows. A significant percentage 
of respondents were highly willing to 
choose certain treatments, tests or services 
administered by an AI or robot and there was 
widespread agreement about these services 
across the countries surveyed. But a few 
things need to happen, PwC states, before 
willingnes is translated into reality. 

AI and robotics in healthcare 
will be accepted by public

RESEARCH

Artificial intelligence and robotic technologies have long been seen as promising 
areas for healthcare. The explosion of healthcare data combined with the rise in 
demand from ageing populations around the world, rising costs, and a shortage 
of supply – both in the number of healthcare professionals needed to treat and 
care for an increasing number of sick people and the availability and access to 
a broader range of necessary services than ever before – has left a monumental 
gap that only technology can fill, consultancy firm PwC writes in the report 
‘What doctor? Why AI and robotics will define New Health’.

AI and robotics will transform healthcare. This New health 
is accepted by a broad public, but som steps need to be 
taken before willingness translates into a new reality,  
PwC believes. (photo PWC)

You can read on our website what the 
next step is for governments, healthcare 
professionals, for patients and the general 
public, for the private sector 
developing AI and robotics 
solutions and for decision-makers 
at healthcare institutions. 

BY MARTIJN KREGTING
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Having infrastructure alone is like building a 
human with the anatomy, but not the physiology. 
Culture, mindsets, behaviours and attitudes are 
the physiology of health innovation. And they 
are the number one reason why innovation 
either thrives or abysmally fails in any health 
system or organization, anywhere in the world. 

And the Netherlands is no exception.
The REshape Center last year challenged the 
Ministry of Health, Welfare and Sport to join 
forces to develop a curriculum that teaches 
the ‘how’ of health innovation in a complex 
system like health and care, where there are 
so many different sectors, perspectives and 
approaches to innovation.

In April 2017 REshape Center and the 
Ministry of Health, Welfare and Sport 
launched in a co-creation the Health 
Innovation School, an experiential training 
program tailored for building the future 
leaders of Dutch health(care) in the new era 
of innovation. 

Enable innovation
The School builds mastery of the needed 
mindsets, competencies and knowledge to 

lead or enable innovation that “sticks” in our 
complex system of health and care. 

This program was developed in response 
to pace of change happening outside of 
the Dutch health(care) system. Lots is new, 
and impacts every player in our system: 
new entrants, new business models, new 
conventions, new roles of traditional 
professionals, and new patient needs & 
expectations. Of course this program is 
#patientsincluded right from the get-go, 
by i.e. incorporating patients, families and 
informal carer’s views with help of the  
Ikone Foundation, which works  
exclusively with patients. 

Innovation is now a necessary competency 
for everyone across health and care, no matter 
what role or level. More than ever before.

This advanced and highly specialized training 
program fills the gap in currently available 
HR systems and masterclasses by teaching 
emerging leaders “how” to enable and lead 
all types of innovation – process, service, 
financing, policy, etc. — across the Dutch 
health(care) system. 

E-HEALTH CURRICULUM

Content:
The program is organized around three 
connected streams of activity over a 5-month 
time frame ( June to October 2017):
•  In-Person Sessions – where participants 

cover 5 knowledge modules during four 
days (2 days in June, 2 days in September)

•  Connections – strategic linkages and 
exchange between participants, from across 
all sectors of the health system throughout 
the program

•  Action Project – the participants work in 
cross-functional groups, with the support 
of a coach, to apply the behaviours, tools 
and concepts to a real and challenging 
innovation challenge of the health system.

www.zorginnovatieschool.nl

It seems these days, nearly everyone we meet across the Dutch health(care) 
system is building needed capacity for health innovation. They are 
creating innovation offices or labs, working with start-ups, participating in 
hackathons, going to conferences and attending masterclasses. These are 
all indeed needed activities to build the “infrastructure” to enable and lead 
innovation. But it is not enough.

Launch Health 
Innovation School
Building the future of health and care

BY LUCIEN ENGELEN
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Society changes through technology at a rapid pace. Healthcare is no exception! 

A high quality technology solutions is a need within the healthcare sector. 

The Innovation Partners of ICT & health are experts in this fi eld. They have the 

knowledge and expertise to expand the quality of care. 

www.ictandhealth.com/innovation-partners



PAHTOLOGY

The flirts  
of pathology
It was recently announced that Philips will collaborate with the startup Pathai, 
a promising company that develops technology for pathology. The Eindhoven 
based tech company (The Netherlands) will use artificial intelligence and 
initially wants to improve accuracy of breast cancer diagnosis. Philips flirt with 
pathology increasingly resembles a serious relationship, but there are more 
candidates, because this huge innovation step in pathology requires technical 
knowledge from different business cultures and perspectives. Are the other 
companies the hijackers on the coast or is pathology going for an open marriage?

BY KELLY NIJHOF

The startup PathAI consists of MIT and Harvard 
Medical School researchers. Last year the startup 
won a price for a processing system that can 
detect cancerous tissues in microscopic images of 
lymph nodes. Apparently this will be expanded 
by using artificial intelligence for breast cancer.

Digitizing pathology is now a global revolution 
in which the Netherlands is far in the lead. 
The benefits of digitization can be explained 
in three stages. The first is the release of 
the microscope. Pathologists can therefore 
easily consult a colleague, faster exchange 
images at multidisciplinary meetings and for 
study purposes. The risk of logistical errors 
is reduced. The second stage is time saving. 
Previously, the pathologist had to see dozens 
of microscopic section of a patient of which 
possibly only one section was important for 
diagnosis. In the future, the computer does the 
tedious screening work and the pathologist 
performs the final diagnosis, with or without a 
consultation from a colleague.

But then the third stage. The microscopic 
world seems to be like the galaxy for a 
pathologist. A world to discover? Previously 

he looked with a telescope at the stars, now he 
has his own digital rocket to see the cells with 
advanced equipment from up close. Specific 
cell characteristics of cancer cells that can not 
be distinguished by the pathologist through 
the microscope now get contours and can give 
more insights into the behaviour of cancer 
cells. The Nijmegen based research group 
of informatician Jeroen van der Laak (The 
Netherlands) is one of the largest in this field.

Early adopters
Although Philips is often in the news when it 
concerns digitization of pathology; the driving 
force behind this innovation started with the 
pathologists themselves. The Dutch Society 
for Pathology is known as an early adopter. 
Through the efforts of the national working 
group PIE (Pathology Imaging Exchange) 
and the nationwide computerized archive 
PALGA, digital images can in the near future 
be exchanged between all the laboratories. 
The Swedish company Sectra will build the 
image exchange platform PIE. The consultants 
in this project are from consultancy agencies 
Mitopics and MedicalPHIT, both with expertise 
in medical IT.

A core principle of PIE is that all laboratories, 
independent from local choices for scanner 
and software vendors, can join when certain 
conditions are met. To be able to claim this 
logically requires much diplomacy and 
perseverance. Will pathologists take action 
or has it been a strong business strategy? 
They have somehow succeeded to achieve 
wide acceptance.

The ever so discreet pathologist in the chain of 
oncology is more subtle and more diplomatic 
than many people realize. Apparently even 
among their own professional colleagues, 
because digitization requires standardization 
and therefore everyone has to head for the 
same direction. That will not always have been 
easy, but they succeeded. This makes the Dutch 
pathologists an attractive partner for tech 
companies like Philips, it looks like oversees 
is more attractive. Is the grass greener at the 
other side after all? 
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Precision medicine, in which individual variability is taken into account 
in the choice for certain prevention and treatment strategies, will play an 
increasingly important role in medical science. In 2015, President Obama 
initiated the Precision Medicine Initiative, which aims that everyone has 
access to personalized information needed to keep ourselves and our families 
healthy. Recent developments, such as large-scale biological databases (for 
example genetic information), powerful methods to characterize patients 
(proteomics, metabolomics, genomics and also digital health technologies) 
and software for analyzing large data sets, brings the application of precision 
medicine closer and closer [1].

The growing popularity  
of Precision Medicine

BY MARLEEN VAN GELDER,  PHD

The term precision medicine is still relatively 
new in medical science - since 2009 an 
emerging term - but immensely popular, with 
some 12,000 articles related to this topic. The 
general underlying hypothesis is attractive: 
based on individual characteristics, it should 
be possible to predict whether an individual 
gets a certain disease or if a particular 
treatment will succeed.
Yet in the era of information technology, 
where we have access to a wide range of 
molecular data, still relatively simple clinical 
parameters, such as body mass index (BMI) 
and fasting glucose, are used in the diagnosis 
of complex metabolic disorders. There 
are nearly 200 identified genetic variants 
associated with obesity, but their predictive 
value in comparison to the traditional 
parameters family history and obesity in 
childhood is still inadequate [2].

Precision medicine has mainly got off by 
pharmacogenetics, looking if on the basis of 
certain genetic variants (polymorphisms), 
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SCIENCE

in particular in drug-metabolizing enzymes, 
the therapeutic effect and any possible side 
effects may be predicted. Yet this concept is 
not yet extensively used in clinical practice: 
for several dozen gene-drug interactions 
directives are drafted for dose adjustments 
based on genetic background [3].
However breakthroughs are expected 
from within systems biology, in which 
mathematical models are used to analyze 
large datasets and to simulate the biological 
system. By means of genome wide metabolic 
modelling a big data analysis is then 
performed with the underlying purpose of 
identifying new biomarkers that form the 
basis for precision medicine [4].

But precision medicine is broader than just 
pharmacogenetics: the patient’s phenotype and 
what the patients environment looks like, also 
play an important role. Health and healing is not 
just taking medication, but also exercise, balanced 
diet and a good social network are part of it. This 
is precisely where digital technology can play an 
important role, the doctor-patient relationship can 
be strengthened outside the office.

In addition experiences shared on for instance 
patients platforms or data from personal health 
records can be used to identify similarities 
between patients in order to identify the best 
possible treatment based on the experiences of 
others in the past. 

References:
[1]  FS Collins, Varmus H. A new initiative on 

precision medicine. New Engl J Med 2015; 
372: 793-795.

[2]  Loos RJF, Janssens ACJW. Predicting 
polygenic obesity using genetic 
information. Cell Metab 2017; 25: 535-543.

[3]  Pharmacogenetics Dutch Working Group, 
KNMP. https://www.knmp.nl/producten-
en-diensten/gebruiksrecht-g-standaard/
medicatiebewaking-g-standaard/
farmacogenetica.

[4]  Nielsen J. Systems biology of metabolism: 
a driver for developing personalized 
medicine and precision. Cell Metab 2017; 
25: 572-579.

The current fitness trackers feature amongst 
others gyroscopes, pulse sensors and an 
altimeter. This makes them much more extensive 
and they can measure more health indicators 
than the previously used pedometers. About 
the actual effect on health of wearing a fitness 
tracker or using other devices that provide health 
indicators, is currently under discussion, but the 
saying “no harm no foul” is certainly in order.

In the mentioned Chinese research participants 
used for five days all selected devices at the 
same time without any intervention. Two smart 
watches, four bracelets, and four apps where 
compared with each other on the number of 
steps, duration of the activity, distance travelled, 
energy consumption (energy expenditure), sleep 
duration, and duration of deep sleep.

In general, there was a good agreement on the 
number of steps and distance travelled between 
the different wearables (Intra Class Correlation 
Coefficients 0.89 and 0.84), with exception 
of the Ledongli app, where the distance 
travelled was much shorter than for the other 
wearables. For duration of the activity and 
energy consumption, there was similarity, and 
similarity for the two sleep-related indicators 
was low. Bye the way, not all wearables could 
actually measure sleep.

Following the participants for several days 
during their normal activities is a major 
advantage of the chosen research approach. 
However, there were drawbacks: only five 
persons participated in this study and wearing 
10 wearables simultaneously is a challenge. 
Although smartwatches have not been 
evaluated earlier, the results of this study are 
similar to previous studies, except for sleep time 
and duration of deep sleep. Precisely these two 
sleeping indicators often prove to be overstated 
by the wearables [2] [3].

The results of this study is important for 
three different parties: [1] consumers, because 
the reliability of wearables can be decisive in 
acquiring a wearable [2] wearables producers, 
which should ensure effective measures by a 
sound product that actually measures what is 
promised, and [3] researchers who want to use 
these technologies in medical research.
With the current generation of wearables 
it is still difficult for research to use a 
wearable that is already owned by people 
in the study population themselves because 
of the variability between devices and 
standardization (i.e. providing a wearable) will 
be necessary. 

References:
[1]  Wen D, Zhang X, Liu X, Lei J. Evaluating the 

consistency of current mainstream wearable 
devices in health monitoring: a comparison 
under free-living conditions. J Med Internet Res 
2017;19:e68.

[2]  de Zambotti M, Baker FC, Colrain IM. Validation 
of sleep-tracking technology compared 
with polysomnography in adolescents. Sleep 
2015;38:1461-1468.

[3]  Meltzer LJ, Hiruma LS, Avis K, et al. 
Comparison of a commercial accelerometer with 
polysomnography and actigraphy in children 
and adolescents. Sleep 2015;38:1323-1330.

Measurement brings knowledge?  
A comparison of wearables in daily practice
Within medical research we would 
ideally measure all the variables with 
the greatest possible reliability to 
prevent measurement errors affect 
the results. The use of a so-called 
gold standard (perfect method, so 
no measurement errors) is therefore 
often not possible for practical or 
financial reasons. Physical activity 
and sleep are for example difficult to 
measure with traditional methods of 
data collection, but using wearables 
can change this. Wen Dong and 
colleagues have compared the 
measurements of 10 commonly used 
wearables with each other [1].
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INTERVIEW

If an old person can’t take care of himself, often a decision is made 
to put him into a care home. But at a time when the National Health 
Services (NHS) in the UK faces mismatch between resources and 
demand, we must look further afield for a solution to cure Britain’s 
current care crisis. This solution must be found in technology. 
ICT&health magazine talks to Mahiben Maruthappu. 

‘We are in a unique 
position to transform 
healthcare using digital’

BY  B ETT Y  ROMBOUT

He works as a doctor for the NHS in 
England: Mahiben Maruthappu. Mainly 
he is focussed on emergency medicine and 
care of the elderly. Maruthappu has also 
advised for over two years the CEO of the 
NHS on innovation and technology. In this 
capacity he has established a number of 
key programmes. One of it is called the NHS 
Innovation Accelerator (NIA). A program for 
mature innovations with an evidence base, 
ready to scale across the NHS, and where 
there is no easy or obvious mechanism for 
adoption. As such, there is a clear need for 
a national platform like the NIA to assist in 
overcoming systemic barriers to adoption 
at scale in the NHS. A second important 
programme is the NHS Diabetes Prevention 
Programme (NHS DPP), Maruthappu said: 
“Diabetes costs the NHS over £10 billion a 
year. We started this programme in 2015, 
which now covers over 26 million people 
- roughly half of the English population. 
We have already had tens of thousands of 
people enrolled, who received personalised 

help to reduce their risk of type 2 diabetes, 
including education on healthy eating and 
lifestyle modification.”

Social care and technology
Maruthappu also runs a technology start-up 
called Cera. He tells: “We are transforming 
social care using technology. Why did I 
establish it? Well, it’s becoming increasingly 
clear that social care is a continuous and 
critical part of healthcare. The two go hand 
in hand. And with an ageing, growing 

population the importance of social care is 
only increasing.” 

“Cera is a technology-enabled home care 
provider, we organise for carers to provide 
services to older people in their homes, so 
that they can be independent and continue 
to be healthy. For example, people who 
have had a stroke and need support in 
their homes.  We use digital to optimise 
matching of individuals to carers, streamline 
operations, and provide regularly updated 

CERA IS ALSO COLLABORATING 
WITH UBER TO PROVIDE 
TRANSPORTATION SERVICES FOR 
OLDER PEOPLE.
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BIG DATA

digital care records; this combination results 
in improved quality, transparency and 
efficiency in care delivery.” 

Last month Cera signed a number of 
partnerships, allowing them to provide home 
care across a population of 5 million people 
in London. They are also collaborating with 
Uber to provide transportation services for 
older people.

Push forwards
Talking about innovation and technology, how 
far is healthcare at the moment worldwide? 
Mahiben Maruthappu: “We still have a long 
way to go compared with other sectors. If you 
look at banking, food and transport, many 
of these sectors are already tremendously 
digitalised. In healthcare however, the 
proportion of people using digital to manage 
their own health or book healthcare services 
is limited. This is something we need to 
change. Healthcare however is complex. 
It is regulated, and we are dealing with 
people’s lives, meaning that sometimes it’s 
important to be patient and do it properly, 
instead of rushing and making mistakes, 
especially when the risks are very high and 
the consequences could be quite severe. That’s 
why I think it’s taking longer in healthcare 
than in other sectors. The advantage is that 

we can look and learn from the mistakes 
that other sectors have made over the last 
ten to fifteen years. When we really do push 
forwards, we will likely move faster.”

Challenges
What are the key challenges concerning 
healthcare and technology? Maruthappu: 
“Number one is navigation – it’s difficult 
to determine who to approach in the 
health system if you have an interesting 
technology or product. The second challenge 
is contracting and procurement. Partnering 
with hospitals can be difficult – there is a lot 
of paperwork - meaning the process can be 
slow. Furthermore, health systems typically 
struggle to keep up with the pace at which 
technology is developing. The way in which 
we are regulating the system and paying 
for services must adapt quickly to be able 
to appropriately support new technology 

and innovation. The third challenge is that, 
when we introduce a new technology, we 
sometimes miss out on ‘change management’. 
You have to train staff including doctors, 
nurses and therapists to use new innovations 
–  if you don’t, people won’t use them. You 
may have a phenomenal App, but if staff 
aren’t trained how to use it – even if it’s free 
– they will see it more as an obstruction than 
an enabler.”
Although there are a lot of challenges, 
Maruthappu thinks that digital 
transformation of healthcare is possible 
within the next five years. He explains: “We 
can make significant steps in the next five 
years. The demand for technology is now 
greater in healthcare than it has ever been 
before. At the same time the costs of technology 
are less than ever before. This combination 
means that we are in a very unique position to 
transform healthcare using digital.”

Role of technology
Finally we ask Mahiben Maruthappu if 
technology can cure the care sector. He 
nods convincingly. “Look at the way care 
providers are organized in the UK. There are 
thousands of care companies who are now 
providing poor quality services, taking large 
profit margins, are inefficient and using very 
little technology. I think technology has a 
really important role to play. At Cera we 
digitalise all of our operations. Which means 
that our margins can be smaller: we pay and 
reward our carers far better than the rest 
of the sector, rewarding them for their hard 
work, and empowering them to do better. 
We are also completely transparent about 
our services. Family members and healthcare 
professionals can access digital care records 
online, anytime, if consent has been granted. 
I am convinced that technology will allow 
care to become economically more viable, 
more efficient and of a higher quality.”’ 

Mahiben Maruthappu:
 www.england.nhs.uk/author/mahiben-
maruthappu 

NHS
https://www.england.nhs.uk

THE DEMAND FOR TECHNOLOGY 
IS NOW GREATER IN HEALTHCARE 
THAN IT HAS EVER BEEN BEFORE.
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START-UPS

The range of interesting sessions was absolutely 
overwhelming, from start-ups pitching the 
latest wearables, to heavyweights who discuss 
the latest business models to all kinds of 
clarifying and exploring sessions on augmented 
and virtual reality, block chain, artificial 
intelligence and microbiome.

What interests me personally foremost are 
the events that - at first sight - have little 
to do with healthcare such as sessions on 
engagement with customers in retail, about 
the latest start-ups in the field of biometric 
identification, space travel, changes in creating 
innovations, connected mobility and so on. Such 
occasions (and networking afterwards) are very 
inspiring because you reflect on how specific 
technology, products or processes are applicable 
in healthcare.
I’ll take you with me for once and give - except 
for a summary of new start-ups - also the 
proposition of start-ups outside care and their 
potential for healthcare. No scores or stars, just 
a lot of information and inspiration, SXSW-style!

INSPIRATION

HEARABLES
These become smarter weekly and will 
soon be much more than just a hearing aid, 
but a composition of: hearing improvement, 
wellness, (contextual) assistant, GPS ánd 
translator. Even more interesting was the 
announcement that these devices will soon 
be able to offer a 100% accurate identification 
of individuals (on a 3-point EEC). When this 
functionality is combined with the already 
mentioned features, such a combination creates 
enormous possibilities.

MYALFRED
An app that helps you make appointments 
with your friends and subsequently arranges 
all practical issues with third parties (such 
as transportation, restaurant, activity). The 
system uses the calendar of your friends 

(not required to install an app!), determines 
priorities and collects all sorts of relevant 
contextual information to get the most out of 
the appointment. This could be a great product 
to coordinate care!

STORYO
Creates a story based on pictures and adds 
all sorts of important information and then 
creates a video story out of this. 
This has endless applications in healthcare: 
educational applications, illustration of transfer 
or illness story, reminiscence of memory 
diseases, creating life stories (not just useful for 
family, but also for healthcare professionals), 

SOUNDBYTE 
A micro-sharing service for audio clips. 
Maximum length = 14 seconds. I see 
possibilities for various applications in 
communication in healthcare. Short 
instructions, briefings, news et cetera can be 

Every year in early March in Austin 
(Texas) “South by Southwest” (SXSW) 
takes place:  originally a music and 
film festival that has gradually 
become a celebration of all the latest 
developments and trends.
Where issues concerning healthcare 
were programmed for several years, 
2017 is the first year that healthcare 
had a track of its own, namely 
SXSWHealth.

Inspiration from 
Austin, Texas

Oncomfort
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START-UPS

Bart Collet is partner Advance 
Healthcare, co-founder and director 
of HealthStartup EU and director of 
Vandecruys. He is also member 
of the editorial board.

spread easily through such a service. Easy to 
make and easy to digest.

SAASPAAS
Identification and authentication of patients 
and healthcare professionals remains far from 
a hassle-free process. Saaspaas offers an easy to 
use solution. Looking for an alternative? Take a 
look at UnifyID.

START-UPS

ABARTHYSHEALTH
A young company that helps insurers to integrate 
data - contained in different silos - in a clear 
overview. Mainly active in South America they 
are now able to ensure already a 30 to 40% cost 
reduction (compared to traditional methods such 
as Excel and paper). 

LITMUS
Data analysis for clinical trials. They 
collect data from 200 sensors (as well as 
data from smart phones) in order to make 
a comprehensive contextual overview and 
subsequently an analysis to suggest preventive 
actions. The regular reader of this column will 
note that this is not a truly unique offering. 
Exceptional is though that it focuses on 
paediatric oncology with the aim to offer the 
child as much quality of life as possible. 

ISONO HEALTH
Breast cancer detection at home? This is 
possible with Isono health through ultrasound 
technology and artificial intelligence. The 
analysis takes just two minutes and gives 
an indication of whether you have to take a 
mammogram or not. The system is therefore 
not a substitute for mammography, only 
complementary. It can be used for patients with 

at high risk and in post-operative monitoring. 
The system is offered for $25 per month.

NEUROFLOWSOLUTIONS
A digital solution that analyzes real-time 
biometric data to measure stress for various 
mental disorders and for performance 
enhancing applications.

SOUNDSCOUT
A game for children that, while playing, tests 
three types of hearing impairments. The 
product is from Australia and the cost price is 
$10 per single test (of three hearing problems).

ANTELOPE CLUB
Getting a young divine body while sitting on 
the couch doing nothing? That is not possible 
with the sportswear of Antelope, but it helps to 
train more efficiently. If they do not offer your 
size or colour, you can find an equivalent offer at 
Kymira Sport.

QUIO
A smart injection system. The system tracks 
when you use your injection. Data is offered 
to interested parties. The result is that your 
treatment will be better monitored and that it 
will cost you - as a patient - no money.

BLOOMLIFE
A wearable for coaching during pregnancy. It 
gives more insight during pregnancy. Cost price 
$24 a week. A bit of chauvinism is in order 
because the company partly has its roots in the 

Benelux. It was started by two persons who 
have worked at IMEC/Holst.

ONCOMFORT
Oncomfort uses virtual reality to train patients 
in managing stress. It provides them with easy 
to understand information and helps patients 
to stay in control more comfortable during 
their care experience.

DEEP 6
Deep6 analyzes medical records using artificial 
intelligence to quickly identify patients who 
are to be considered for clinical investigations.

SPLT
A transport platform that changes the way non 
urgent medical transportation is organized. 
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Bambi Medical ready to 
improve premature  
baby care in hospitals  

BY TAMARA PHARADASHVILI
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INNOVATION

Every year, 15 million babies worldwide are born prematurely. Pre-term babies are extremely vulnerable and at risk 
of health deterioration. It is vital to keep them warm in incubators. Nowadays, this is done in hospitals at specialised 
Neonatal Intensive Care Units (NICU), where in addition to being kept warm, their vital signs − cardiac function (ECG), 
temperature, and respiration − are constantly monitored. This monitoring is done via adhesive electrodes and wires 
linking these electrodes and the hospital monitors. These electrodes need to be replaced or repositioned frequently in 
order to ensure reliable monitoring. The current way of monitoring in NICUs has significant issues. 

Babies’ skin is thin and extremely sensitive. 
Repositioning or removing of adhesive 
electrodes can be extremely painful for 
premature babies. It has been scientifically 
proven that stress and pain are linked to 
a number of cognitive impairments that 
premature babies may face later in life. In 
addition to the painful effect of adhesive 
electrodes, the wires connecting the electrodes 
to the corresponding patient monitors 
make it difficult to take babies out of their 
incubators. This prevents pre-terms from 
getting sufficient skin-to-skin contact with 
their mothers. This ‘kangaroo mother care’, 
not only allows exclusive breast-feeding, but 
is also widely believed to increase bonding 
of babies with their parents and is thus  
extremely important for infants’ recovery and 
development. According to a number of medical 
studies and the World Health Organization, 
Kangaroo Mother Care helps reduce morbidity 
and mortality in infants, supports brain 
development, and can lead to earlier discharge 
from the hospital. 

Our innovative solution for the issues 
highlighted above is the Bambi-Belt.  The 
Bambi-Belt is skin-friendly, wireless monitoring 
device made out of soft fabric, which does the 
same as the wired electrode systems currently 
used in NICUs. The belt functions by being 
wrapped around a baby’s chest. The integrated 
sensors inside the belt measure critical data in 
a nonintrusive way, while a small transmitter 
enables wireless submitting of the data to the 
baby’s patient monitor. The belt’s soft texture 
eliminates pain and stress for the baby, while 
its wireless features allow parents to take 
their baby out of the incubator and perform 
Kangaroo Mother Care. 

The Bambi-Belt was invented by 
neonatologist Sidarto Bambang Oetomo, 

a professor and doctor, who has been 
treating pre-term infants for over 35 years. 
Throughout the years he has been working 
on the issue of stress and pain caused for 
babies by adhesive electrodes. He has always 
been looking to improve the quality of the 
early lives of premature infants and to 
strengthen bonding between parents and 
their babies. The first solution was created 
nine years ago when Sidarto, working 
alongside his doctoral practice at Department 
of Industrial Design at Technical University 
of Eindhoven, developed the Bambi-Belt’s 
predecessor, the ‘smart jacket’, with his 
student. Over the years, he developed a more 
sophisticated version of the smart jacket: the 
belt. To develop the Bambi-Belt from an idea 
into reality and enable implementation in 
hospitals, Sidarto and his son Fabio Bambang 
Oetomo founded Bambi Medical.   

After a year of a hard work in collaboration 
with two reputable partners, Holst Centre (a 
research and development center specialised 
in printed and flexible electronics) and 
DEMCON (a high-end technology supplier 
of products and systems), Bambi Medical 
produced a working prototype of the Bambi-
Belt. After this milestone, new events have 
been unfolding one after another: Bambi 
Medical was fully funded for the first phase of 
development via the crowd-funding platform 
Leapfunder, and participated in Dutch Design 
Week, where their stand was visited by 
Queen Maxima. Soon after, the Bambi-Belt 

won second place at the Dutch Hospital 
Associations conference as one of the best 
innovations of the year.
Meanwhile, doctors in more than 10 Dutch 
hospitals have all been very positive about 
the Bambi-Belt. When asked if they would be 
willing to implement the belt in their hospitals, 
they responded positively, envisioning the 
major change the Bambi-Belt could bring in the 
quality of care for their tiny patients. For now, 
9 out of 10 NICUs and a high-care hospital in 
the Netherlands have signed a letter of intent 
indicating that they are willing to participate in 
clinical trials and purchase the Bambi-Belt once 
it is available on the market. 

Bambi Medical regularly receives feedback 
from the public and especially from parents 
of premature babies – be it at exhibitions, 
medical events or children’s associations. They 
have even received calls from parents asking 
in which hospitals the belt is currently being 
used, asking for their own children or relatives’ 
babies. They are always disappointed to hear 
that the belt is not yet available in hospitals. 

Bambi Medical plans to bring the Bambi-Belt 
to market and hospitals by 2018, after getting 
their CE marking by the end of this year and 
conducting the necessary clinical trials.  

BABIES’ SKIN IS THIN 
AND EXTREMELY 
SENSITIVE.

About the author
Tamara Pharadashvili is CCO of 
Bambi Medical in Eindhoven. 
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Our society is becoming more and more data-driven. A proper analysis of collected 
data can provide valuable insights. That is one of the key findings of the 3D Lab at 
the Radboudumc (Radboud University Medical Centre Nijmegen, The Netherlands). 
Since 2006, engineers gather medical information about patients from various 
sources, such as 3D photos and other imaging sources. Resulting in new insights and 
treatment methods. In combination with innovative technologies like 3D printing and 
Augmented Reality (AR) this provides valuable knowledge and best practices that 
makes diagnostics and treatments are constantly improving.

Inovation is a cycle 
of learning, renewal, 
improvement and evaluation’

BY Y VONNE KEIJZERS
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3D PRINTING

It is a blessing for each patient to be able to 
smile freely again, to have a successful breast 
reconstruction over and done with, get a new 
jaw or skull planned exactly to measure and 
when possibly made to measure. Personalized 
treatment, where the patient has central 
focus, is made more possible by the use of 3D 
technology. It is not just about 3D printing. 
Also by using Augmented Reality and Virtual 
Reality results are achieved which previously 
were not possible. The 3D Lab of Radboudumc 
is always looking for innovations that make 
processes faster and more efficient and 
improve patients’ wellbeing. 

“Although we get great results with 3D 
printing, I have much higher expectations 
from AR, says Stefaan Bergé, professor of oral 
and maxillofacial surgery at Radboudumc. 
He came over from Bonn in 2005 to work on 
a 3D project in Nijmegen, which ultimately 
resulted in the 3D Lab, existing in this form 
since 2006. “We have made big steps since 
2006. We already share our knowledge and 
experience with other departments in the 
hospital and with other academic hospitals 
in the Netherlands. Meanwhile, for about 
85% of the inpatients in our department 
3D technology is being used to prepare for 
treatment. Customized care is not the future, 
but a reality”, he says.

Patients’ wellbeing
That using 3D technology saves time and is 
more efficient, is without a doubt states Stefaan 
Bergé. But more exciting, he likes the fact that 
the deployment of this technology improves 
the wellbeing of patients tremendously. To 
achieve this, we apply 3D technology in 
different ways. We loved it when we were 
able to use 3D printing for various applications 
in healthcare. We use if for example to make 
molds for jaw surgery. We now see that 
Augmented Reality has even other advantages. 
Because by projecting a map on for instance 
a skull, you do not printed molds at all. So we 
look at each operation and each process to see 
which technology we can use best. But it is 
clear that these new technologies work and 
improve processes.”

Innovation requires courage
Bergé can not emphasize enough how 
important it is to open the doors wide 
for innovation. “It is our academic and 
social obligation to focus on innovation 
continuously.” The board of Radboudumc 
shows with resolute organizational and 
financial support that they fully support us. 
Because making studies of the best and most 

efficient methods of treatment takes time. But 
now we are ready, we can show in black and 
white the financial benefits. Not to mention 
a much improved health status of the patient. 
Providing room for innovation requires a 
brave and courageous management board. 
And yes, there is a chance that things fail. But 
if we can shorten a jaw operation from five 
to three hours, it should be clear to everyone 
what the benefits are”, Bergé advocates.

Data, data, data
“Software is eating the world,” is the 
famous quote from LinkedIN investor Marc 
Andreessen, which he said in 2011. More 
and more products and services are driven 
by software and sent data. By using this 
big data smart, whole new product-service 
combinations are being made. Ten years ago, 
therefore, the first medical engineer stood, 
amongst others, at the beginning of the 3D 
lab. For several years a full team of medical 
engineers is working on solutions for not only 
the oral and maxillofacial department, but for a 
total of 16 divisions of Radboudumc, including 
Plastic Surgery, Ear Nose and Throat, 
Neurosurgery, Orthodontics, Orthopaedics 
and Internal Medicine. The cooperation takes 
place both clinically and scientifically. The 
knowledge gained is also shared outside the 
Radboudumc. In other academic hospitals 
both physicians and researchers benefit from 
the new knowledge. To achieve this, even staff 
is being loaned. “It is nonsense to reinvent 
the wheel all over again. In this way we 
accelerate and learn from each other. So 3D 
technology is here to stay, I’m sure. Whether 
it is a 3D printed click-prosthetic or a jaw 
surgery using AR. Within the 3D lab there are 
quite a few PhD students who graduate on 
these new technologies. We continuously try 
to upscale the cycle of learning, innovation 
and improvement.”  

3D technologies for all 
healthcare domains
The 3D lab applies the techniques and 
knowledge from Big Data in all four areas of 
healthcare: diagnosis, evaluation, planning 
and treatment. These together provide for 
Personalized Medicine, which is discussed 
and shared with the patient within a Shared 
Decision Making process.

Diagnosis
Using 3D photography the team builds 
a virtual patient. This is not only a visual 
representation of a patient, but also 
measurements can be performed. This allows 
for a better assessment of the problem of the 
patient and improves diagnosis.

“With this technique we build up a huge 
amount of data, which we than use for further 
research. Thus we have insights nowadays 
using Big Data, which we would never had 
achieved previously. We now know, for 
example, an average face looks. What profile 
such a face has. We can now identify and 
analyse a problem with a face with a deficiency 
almost automatically, “says Stefaan Bergé.

Schedule
Each patient receives an individual 3D 
planning, which takes his or her wishes 
into account. The patient gets a better 
understanding of the treatment because a 
simulation is being made of the postoperative 
situation. This is possible because the different 
steps of the operation are executed virtually. 
This is an important advantage in managing 
the expectations of the patient.

Therapy
In treatment the executing physician and 
surgeon are using navigation assisted 
surgery and drilling and sawing jigs which are 
3D-printed. By using these techniques and also 
AR techniques operations can be performed 
more precise, thus reducing complications and 
the need for secondary corrections.

Evaluation
The entire 3D lab works according to an 
iterative process. Each phase is evaluated, 
and new insights are included immediately 
in the following steps. For every patient the 
team looks if the planning has been reached 
and where in the process there is room for 
improvement, automation or acceleration. 
“Evaluation is an important part of 
improvement. Very important in this process 
is that we always ask ourselves whether there 
are newer techniques available, so the process 
can be performed faster and / or more 
automated. That means we continuously need 
to think about innovation. “
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In Februari I gave a speech about Digital Health to The Canadian Senate as an Open Letter to Every Government. The speech 
was delivered to the Canadian Standing Senate Committee on Social Affairs, Science and Technology. Bertalan wants to 
send this message to every government or parliament eager to reform healthcare through technology.

How does automation 
change healthcare?

BY BERTALAN MESKO

I firmly believe that automation, especially 
artificial intelligence (AI), robotics, and  
3D printing, is essential in making  
healthcare sustainable. 

Healthcare systems worldwide are 
unsustainable. Patients get diagnosed at a 
relatively late stage, the costs of providing 
modern treatments are rising, and the World 
Health Organization estimates that there is 
a worldwide shortage of around 4.3 million 
health workers.
For over two thousand years since the time of 
Hippocrates, medical information, technologies, 

experience, and knowledge have only been 
accessible within the so-called ivory tower of 
medicine. And yet, instead of practicing the 
art of saving and improving lives, modern 
physicians spend most of their time on tasks 
that could be automated, unable to dedicate 
their precious time to challenges that require 
the creativity and judgment of the trained 
human mind.

In the 21st century, new technologies, social 
media, and smartphones, under the umbrella 
term ‘digital health’, have begun to challenge 
the status quo. Any medical study, information 

or technology is within patients’ reach. Patients 
want to actively take part in their own care. 
The doctor-patient relationship is becoming an 
equal-level collaboration, for which doctors’ 
attention, empathy, and creativity are even 
more necessary.

The benefits are clear. Collaboration between 
doctors and their patients, powered by 
disruptive technologies, will shift the focus 
of healthcare from treatment to prevention, 
making it more efficient, cheaper, and more 
accessible. If patients and doctors are able 
to recognise medical issues in time, the 
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FUTUREHEALTH

unnecessary burden on doctors will lessen, as 
will the costs of care. It is always cheaper to 
prevent than to treat a disease.
In order to reach this vision, automation in 
healthcare is simply inevitable.
AI, 3D printing, and robotics will all play 
a major role in changing the structure of 
delivering healthcare.

Illustrating the power of AI, IBM Watson 
launched a program for oncologists that 
provides clinicians with evidence-based 
treatment options based on millions of 
medical studies, finding the most important 
associations in minutes.
Another promising use of AI is for developing 
pharmaceuticals faster. Traditional drug 
discovery with clinical trials can take over a 
decade and costs billions of dollars in trial-
and-error experiments. Recently, Atomwise 
found two drugs significantly reduce Ebola 
infectivity that had been predicted by the 
company’s artificial intelligence technology. 
The necessary analysis, which typically would 
have taken months or years, was completed in 
less than a day.

Robotics will play a major role in healthcare 
automation as well as allow healthcare 
workers to decrease their workload and focus 
more on patients. Although billions still live 
outside of the reach of conventional emergency 
services even today, in the year 2017, InTouch 
Health provides patients in remote areas with 
access to high-quality emergency consultations 
for stroke, cardiovascular, and burn services 
via telemedical robots. Automated medical 
drones can deliver equipment and drugs in 
emergencies where road conditions are not 
suitable for ambulances.
Hospital-acquired infections (HAIs) are among 
the leading causes of death. Xenex, a Texas-
based company, produces a unique robot 
that uses UV light to disinfect any space in a 
healthcare facility in minutes. It reduces the 
number of HAIs by 70%.
As for 3D printing, Organovo recently 
announced that their 3D-printed liver is able 

to function for over 40 days. Industry experts 
suggest that within one decade, we will be 
able to print solid organs such as livers, skin, 
and kidneys. Hundreds of thousands of people 
worldwide are waiting for organ donors. This 
kind of technology could transform their lives.

Lastly, the FDA approved an epilepsy drug made 
by 3D printers in 2016. This powered drug is 
printed out layer-by-layer, which enables it to 
dissolve faster than regular pills. This technique 
will bring the era of truly personalised 
medicine, with 3D-printed food and drugs 
tailored to our specific molecular traits and 
health conditions.
However, these are individual trends in 
technology that will not have an impact on 
patients’ lives if the role played by governments 
does not change.

After all, technology itself is not the solution. 
No wearable health tracker, medical robot, 
or AI can make us live healthier lives. We 
ourselves need to change our lifestyles, with 
the aid of useful technologies. Automation is 
the assistance we desperately need, both on 
the patient and the doctor side of things. Good 
regulations can facilitate its adoption.

In 2017, millions of British patients will receive 
devices and apps from the National Health 
Service (NHS) for free to help them manage 
conditions such as diabetes and heart disease. 
Moreover, the NHS has urged healthcare 
professionals to embrace the growing 
opportunities technology offers both to help 
promote health and save on treatment costs.

To sum up, automation could help us create a 
healthcare eco-system in which…
•  We utilise physicians’ brainpower of instead 

of pushing them towards repetitive tasks. 
We train physicians to use digital health 
technologies such a way as to allow the 
human touch and making hard decisions 
to remain the core parts of their jobs. With 
automation, they would be able to prevent, 
predict, and treat diseases like never before.

•  We empower patients to take proactive care 
of their health and diseases. There is currently 
a lot of momentum, thanks to the multitude 
of digital health trackers and solutions, to put 
data into patients’ own hands.

•  Allow start-ups developing innovative 
technologies to complete regulatory processes 
quickly; otherwise, patients will find their 
own way in the jungle of healthcare solutions.

I firmly believe that governments that welcome 
innovation in healthcare and want to empower 
patients will be able to efficiently guide the 
change from the old status quo. The key is to 
put automation into practice in a way that 
allows the most precious part of the doctor-
patient relationship, the human touch, to finally 
become the true essence of healthcare. That 
way, patients and caregivers will finally be able 
to truly pay attention to each other.  

Doctor Bertalan Mesko PhD is the 
Medical Futurist. A geek physician with a 
PhD in genomics and an Amazon Top 100 
author, he envisions the impact of digital 
health technologies on the future of 
healthcare, and helps patients, doctors, 
government regulators, and companies 
make this future into a reality.
With 500+ presentations under his belt, 
including courses at Harvard, Stanford, and 
Yale Universities, Singularity University, 
and various organisations, including the 
10 biggest pharmaceutical companies, he 
is one of the top voices worldwide when it 
comes to healthcare technology.

Doctor Mesko has been featured by 
dozens of top-tier publications, including 
CNN, WIRED, National Geographic, 
Forbes, TIME magazine, BBC, and the 
New York Times.
His popular blog has over 3 million 
readers, and he is one of LinkedIn’s  
Top Voices.
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The Centre for eHealth & Wellbeing Research of the University of Twente, 
Stichting Transfore and the Erasmus MC have joined forces and are 
collectively studying the development and use of monitoring and coaching 
technologies in forensic psychiatry. Via this project, they want to determine 
how technologies like Virtual Reality or wearables can be used by forensic 
psychiatric patients in a valuable way. 

Technology and aggression: 
monitoring and coaching in 
forensic psychiatry 

About the author
Hanneke Kip, MSc (h.kip@utwente.nl; 
0649839700)
PhD student & lecturer 
University of Twente, Centre for eHealth & 
Wellbeing Research; Stichting Transfore
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RESEARCH

Forensic psychiatry is a specific branch of 
psychiatry which focuses on the intersect 
between psychiatry and the law by dealing with 
the assessment and treatment of mental illness 
and criminality. An important difference with 
regular psychiatry is that forensic psychiatry’s 
main objective is preventing recidivism as 
opposed to regular psychiatry’s goal to relieve 
psychological suffering. Many face-to-face 
interventions have aimed to improve this complex 
domain of psychiatry, but results so far have been 
disappointing. Meta-analyses of interventions 
targeting batterers, juvenile offenders and relapse 
prevention all found low effect sizes [1-3]. 

The disappointing results found in meta-analyses 
can be partly explained by specific characteristics 
of the forensic psychiatric patient population. An 
example of such a specific characteristic is the 
low motivation forensic psychiatric outpatients 
generally have for their, often mandated, treatment 
[4]. Another complicating factor is that a large share 
of the forensic population suffers from multiple 
psychiatric disorders [5] [6]. Furthermore, forensic 
psychiatric patients are often disproportionately 
poor, unemployed, and have lower literacy rates 
(7). Despite the complexity and diversity that the 
low motivation, low literacy and comorbity of 
forensic psychiatric patients bring to treatment, 
most interventions have a ‘one size fits all approach’ 
and do not take individual differences into account 
[8]. New ways of developing, implementing and 
evaluating technologic interventions are required 
to create a better fit with the patients and the 
forensic psychiatric context. 

The use of technology could be a way to increase 
this fit between interventions and patients. 
First of all, the content, way of communicating 
and design of technology can be adapted to 
the characteristics, needs or context of use of 
subgroups or individual users. This is referred 
to as tailoring and personalization [9] and is 
especially useful for such a broad and complex 
population. Also, technology can increase patient 
motivation by using innovative, state-of-the-
art technologies that appeal to the patient, like 
serious gaming, wearable technology or Virtual 
Reality (VR) [10-12]. An accompanying advantage 
of these technologies that specifically applies 
to forensic patients, who generally have lower 
literacy rates, is that they don’t primarily rely 
on written text. On top of that, technologies also 
offer new possibilities that cannot be achieved 
by textual or face-to-face interventions, e.g. 
the elicitation of immersiveness by VR or the 
possibility of 24/7 monitoring via wearables.

The Centre for eHealth & Wellbeing Research 
of the University of Twente, the Erasmus MC 
and Stichting Transfore, a forensic psychiatric 
hospital for clinical and outpatient treatment, 
are jointly studying the development and use 
of these monitoring and coaching technologies 
within forensic psychiatry in the FoReTech project. 
Currently, two PhD students are working on this 

project and are expected to finish their research 
in 2021, but more researchers will be joining the 
project along the way. 

Virtual Reality as coaching
The researchers are achieving this synthesis 
of knowledge by means of several subprojects. 
Amongst other things, they are studying the 
participatory development of Virtual Reality 
(VR) as a coaching intervention. This entails that 
they are not designing VR from behind their 
desks, but in close collaboration with stakeholders 
such as patients and therapists. Together with 
these stakeholders, valuable applications of VR 
that are of actual added value for practice are 
identified, and it is determined which values 
and requirements have to be incorporated into 
the VR technology. The goal of this project is not 
only the creation of a potentially effective VR 
application, but also the analysis and evaluation 
of the iterative, participatory development 
process via the CeHRes Roadmap [13]. In this 
approach, the perspectives of stakeholders, the 
forensic psychiatric context and the possibilities 
of the technology are continuously involved. In 
approximately two years, the VR application will 
be ready to use by therapists and their patients.

Monitoring biopsychosocial factors
Besides that, the project also focuses on 

biopsychosocial factors that play a part in reactive 
aggression in intimate relationships. Knowledge 
gained from literature and interviews with 
stakeholders will be used to determine the way 
in which these factors will be continuously 
monitored. Since multiple factors are important, 
and using multiple factors also will provide 
a more complete picture, several measuring 
methods will be used. Possible options are 
provided by wearables that measure physiological 
variables such as heartbeat and skin conductance, 
apps that ask the user for mood or relationship 
conflict at specific points in time, and technologies 
that determine the location of the patient relative 
to his or her partner. 

The data that will be collected by the researchers 
will be used to develop a persuasive, user-
centered coaching technology using data-driven 
behaviour models that will provide patients with 
real-time feedback on the factors that predict 
reactive aggression. In this way, patients can 
prevent escalation of aggressive behaviour, and 
as such prevent recidivism. Besides this, attention 
will also be paid to in what way the technologies 
work best for whom. Especially in this complex 
population it is essential not to generalize, but 
to carefully study how it can be made sure that 
monitoring and coaching technologies fit the 
individual patient [14].  
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BY Y VONNE KEIJZERS

TRENDS

The right tone of voice for a chatbox is 
very important and difficult to achieve. For 
chatbots in particular, artificial Intelligence 
really takes things to a new level. There are 
big improvements that have made chatbots 
a lot more pleasant to listen to. Firstly, there 
is a large repository of scripts that enable 
bots to learn and mimic conversations, and 
there is new research on emotions in natural 
language [1]. Furthermore, there are new tools 
like Watson’s language, vision, speech, and 
data APIs. And then there is the emergence of 
IaaS tools developers can use, like the Cloud 
Vision API [2].

The concept of a chatbox
The company VIGET created the Florence 
chatbot concept. This project is a study on 
the basics of a chatbot for health applications. 
Florence is a personal companion that helps 
patients understand and manage their 
medication regimen [3]. Patients can converse with 
her through text and picture messages. Florence 
is a mock chatbox, but it gives us a glimpse into 
the potential uses of chatbots in healthcare. 

Florence has a simple interface. But behind 
the scenes, machine learning and behavioural 
modelling enable her to offer a tailored, 
human experience based on each individual 
patient’s needs. “Florence strikes up a 
conversation, learning details about your life, 
health, goals, and preferences in an engaging, 
human way. This conversation, which unfolds 

over time, feels less like 
twenty questions and 
more like the start of a 
relationship,” says VIGET 
on their website. 

Florence keeps track of 
patients’ regimens. She 
checks up on them, helps 
them remember to take 
their medications, and finds 
deals. However, there’s 
more; she can also send 
patients occasional notes 
of encouragement to keep 
them motivated, and when needed, she will 
contact family members or caretakers to make 
sure they contact her patients in turn. 

Interdisciplinary
The chatbot concept is created using 
interdisciplinary knowledge. Chatbots 
must know all of the side effects and drug 
interactions that are currently available in 
services like Epocrates and Medscape. This 
knowledge base must then be adapted for voice 
and text messaging. To ensure a good working 
model, the messages must feel real. The users 
need to consider the bot their friend, so the use 
of natural language processing is necessary, as 
well as good working interaction with devices 
like Fitbits, Apple Watches, smart bottles, 
and other IoT applications. Last but not least, 
chatbots must be safe and secure. 

To be able to function properly, bots must 
be able to understand, process, and 
generate language.  

Reference:
[1]  https://w w w.scientificamerican.com/

article/how-to-build-an-empathetic-robot/.
[2]  https://cloud.google.com/vision/.
[3]  https://medicine.viget.com/

A new task for the 
communication manager
There is a new task at hand for communication 
managers. They need to train their staff on 
writing for voice. However, while messaging 
is a new communication channel, it does not 
necessarily change the way you communicate: 
Use the same tone of voice you already use. 
Make the tone of voice natural and human. 
A good way to equip a chatbot properly is 
to observe real-life conversations, such as 
doctor patient conversations, or helpdesk 
conversations. Start with a small set of tasks.

UXdesign provides a great example  
of the process of writing for a bot. 

Are you still using Apps? Please, please switch to chatbots. They are more fun, easier 
to use, and because people can talk to them, there is no need to write: a great benefit 
for the functionally illiterate. We’ve seen chatbots before. Think of ELIZA, the world’s 
first chatbot, who should be a Rogerian psychotherapist. Eliza could chat with human 
patients by reflecting on what the humans said. Another example is Louse, ProjectRED’s 
robotic nurse. She talks to patients to help them go over their medications. Now, new 
technology is opening up new possibilities for voice options, as we speak. 

Chatbots are the future of healthcare

FLORENCE IS A MOCK CHATBOX, BUT IT GIVES 
US A GLIMPSE INTO THE POTENTIAL USES OF 
CHATBOTS IN HEALTHCARE. 
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Background
The number of people with food-related health problems such as food allergies, obesity, diabetes,  
and cardiovascular diseases has grown to epidemic levels and is taking a heavy toll on society and 
health systems.

Some figures:
•  According to the European Academy of Allergy and Clinical Immunology, around 17 million Europeans 

suffer from food allergies, 3.5 million of them under 25 years of age. [1]

•  Globally, around 35% of adults are overweight, with half a billion of them obese. Obesity is affecting 
people at continually younger ages; today, 43 million preschool-aged children, or nearly 7% of all 
children under five years of age, are overweight. [2]

•  The International Diabetes Federation (IDF) estimated that 35 million adults had diabetes (both type 1 
and type 2) in Europe in 2011. This is projected to increase by 23% to 43 million by 2030. [3]

•  According to the WHO, cardiovascular disease (CVD) causes more than half of all deaths in the European 
Region; CVD causes 46 times the number of deaths and 11 times the disease burden caused by 
AIDS, tuberculosis, and malaria combined in Europe; 80% of premature heart disease and stroke is 
preventable, and diabetes is a major risk factor and trigger for cardiovascular disease. Healthier food 
intake could reduce these numbers. [4]

This is why the European Commission created a total prize of €1,000,000 to be awarded to the inventors 
of food scanners. The winning solution needed to be portable and mobile and precisely analyse food 
composition, nutrition facts, and potentially harmful ingredients such as allergens, both quickly and 
efficiently. It also needed to be able to provide feedback to users regarding their health and lifestyle.

The deadline for the Food Scanner competition was 9 March 2016; 15 entries had been submitted by 
that date, 12 of which were eligible. The evaluation meeting took place in the autumn of 2016. The three 
winners were selected by an independent panel comprised of 12 top-tier experts in the area of innovation, 
food technologies, and business development. 

References:
[1]  goo.gl/J5srnA
[2]  http://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
[3]  https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3033553/
[4]  http://www.euro.who.int/en/health-topics/noncommunicable-diseases/cardiovascular-diseases/data-and-statistics

HEALTH AND FOOD

At CeBIT 2017, the European Commission awarded €1,000,000 to three innovative companies who 
have cracked the challenge of developing a food scanner solution: an affordable and non-invasive 
mobile solution that enables users to measure and analyse their food intake.

Three companies awarded the Horizon Prize 
2017 fair for developing a food scanner

Finnish start-up Spectral Engines received  
€ 800,000 and the runners-up, SCiOscan and 
Tellspec, were both awarded € 100,000. The 
approaches taken by the three winners include 
novel sensing and data-processing technologies.

Andrus Ansip, Vice-President in charge of 
the Digital Single Market, said: “We want to 
improve the quality of citizens’ health and 
well-being by helping them better monitor 
their food intake via digital solutions. By 
providing meaningful information regarding 
their food consumption, these breakthrough 
solutions could benefit many people in the EU, 
from healthy citizens to people suffering from 
food intolerances, obesity, or allergies.”
Given the increase in food-related health 
problems such as obesity, allergies, and 
food intolerance, the Commission created 
the Horizon Prize to help overcome the 
limitations of current food intake solutions 
and find radical breakthrough solutions in 
food scanning at a low price point. The three 
winning innovators delivered breakthrough 
food scanning solutions in the context of the 
EU’s Horizon 2020 Framework Programme for 
Research and Innovation. 

About the winner
The winner, Spectral Engines, was able to 
develop a food scanner prototype based 
on Near-Infrared Spectroscopy in a very 
short timeframe, equipped with a Bluetooth 

connection to a mobile device and data 
connection to a Cloud server. The prototype is 
compact and provides real-time results at a low 
price. The Finnish start-up has developed both 
food scanning hardware and software. 
Spectral Engines is a Finnish start-up 
founded in 2014. It has a core competence 
in miniaturised spectrometers, turning 
them into plug-and-play industrial grade 
smart sensors. The company has already 
demonstrated European industrial excellence 

in the field of photonics by winning the 
Photonics West 2016 Prism Award in the 
‘Detectors and Sensors’ category.

The two runners-up are SCiOscan from Israel, 
which is one of the countries associated with 
Horizon 2020, and Tellspec, a London-based 
branch of a Canadian company. Their solutions 
also represent great steps forward towards 
non-invasive food scanning, according to the 
European Commission. 
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Sensor suit first step towards 
rehabilitation stroke patients 
at home

The moment when stroke patients 
return home after treatment has 
always been a source of concern for 
both themselves and their physicians, 
as the latter are left blind without any 
feedback. With the Interaction system 
this may become a thing of the past, 
EU Institute CORDIS believes: the novel 
suit, fitted with 41 sensors, is ready for 
commercialisation. 

BY MARTIJN KREGTING

Could resorting to rehabilitation clinics be less 
of a necessity in the near future? Whilst these 
clinics effectively help patients to face post-
stroke everyday life, stakeholders tend to agree 
that a better understanding of how these people 
function in the absence of medical support 
could lead to more effective rehabilitation 

at a lower cost, CORDIS hopes. CORDIS, the 
Community Research and Development 
Information Service, is the European 
Commission’s primary public repository and 
portal to disseminate information on all EU-
funded research projects and their results in the 
broadest sense.

Making rehabilitation at home possible,  is what 
Bart Klaassen, PhD student at the University of 
Twente, and a large team of researchers from 
across Europe have been working on under the 
INTERACTION project. They developed and 
validated an unobtrusive and modular system 
for monitoring daily life activities and for   
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training motor function in stroke subjects, in the 
shape of a multi-sensor-equipped suit. 
This INTERACTION system monitors and 
analyses how stroke patients move in their day-
to-day lives. Discovering and understanding 
how these people function could make 
rehabilitation programs more effective and 
lower healthcare costs.

Stroke big health problem
Every year, 15 million people worldwide suffer a 
stroke, according to the World Heart Federation. 
Nearly six million die, another five million are 
left permanently disabled. Stroke is the second 
leading cause of disability, after dementia.  

Disability can include loss of vision and / or 
speech, paralysis and confusion. Globally, stroke 
is the second leading cause of death above the 
age of 60 years, and the fifth leading cause of 
death in people aged 15 to 59 years old. The 
current ageing trend in many western countries 
makes it a logical assumption that this number 
is going to continue to rise. 

A stroke changes the life of the patient radically, 
and often comes with physical limitations. To 
help patients adapt to these changes, they can 
enter rehabilitation programs. These programs 
are designed to support patients in functioning 
in day-to-day life. However, not much is known 
about the lives these patients lead outside of 
rehabilitation clinics. 

World first
The INTERACTION-systeem should offer 
a solution for this problem. The project is, 
according to Klaassen and his team, a world 
first. ‘There has long been a great need for 

systems like this, but the technology simply was 
not ready. That is now changing rapidly, thanks 
to rapid developments in the fields of battery 
technology, wearables, smart e-textiles and big 
data analysis.’

The INTERACTION suit has been extensively 
tested last year on patients over a period of 

three months, during which they were asked 
to wear it under their regular clothes. The data 
was then transmitted, stored and processed 
thanks to a portable transmitter that can 
relay all of the information gathered through 

THE 41 SENSORS INCLUDED IN THE SUIT 
MONITOR A LARGE NUMBER OF BODY 
SEGMENTS, PROVIDING INFORMATION ON 
MUSCLE STRENGTH, STRETCH AND FORCE.
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Useful measurements for care professionals
Last April, research published in Froentiers in Bioengineering and biotechnology stated how useful 
the measurements provided by the INTERACTION suit are to care professionals. For this study, care 
professionals were recruited from five treatment centers: Roessingh Rehabilitation Center (Enschede, 
The Netherlands), Cereneo Clinic, Center for Neurology and Rehabilitation (Vitznau, Switzerland), 
University Hospital Zurich (Zurich, Switzerland), Physiotherapy Praxis Meilen (Herrliberg, Switzerland), 
and Fysio Holland (Enschede, The Netherlands). 

These centers were selected because of their expertise in rehabilitation of stroke survivors. In this 
study, care professionals had no past involvement with the INTERACTION project, but needed to have 
experience with stroke survivors and are actively involved in rehabilitation. 

Combination of metrics needed
The results showed that most participants were able to understand the metrics presented in the CRs. 
For a few metrics, it remained difficult to assess the underlying cause of the QoM. Hence, a combination 
of metrics is needed to get a better insight of the patient. Furthermore, it remains important to report 
the state (e.g., how the patient feels), its surroundings (outside, inside the house, on a slippery surface), 
and detail of specific activities (does the patient grasps a piece of paper or a heavy cooking pan but also 
dual tasks). Altogether, it remains a questions how to determine what the patient is doing and where the 
patient is doing his or her activities.

INTERACTION preferred
Still, 9 out of 11 groups mentioned that they prefer objective measures for the QoM as presented in the 
INTERACTION metrics compared to current clinical scores measured with a stopwatch or subjectively 
scored by a care professional. They expect that it will give them specific information about the patient’s 
movements and that the objective measures more accurate than current clinical scores. 

All groups mentioned that visualizing QoM by using these metrics, especially during daily-life activities, 
have more possibilities compared to clinical assessments. Especially, when compared over time, 
which makes it possible to intervene earlier before patients come back to the care professional with 
complains. Two groups mentioned that the INTERACTION system and resulting metrics could be a 
solution in the case you cannot physically see the patient in clinic. Two groups mentioned it would 
also help to show the progress of rehabilitation to insurance companies as proof that the patient is 
progressing, in order to reimburse their medical costs.

Some disadvantages
There are some disadvantages to the INTERACTION suit, the study states. Eight groups mentioned that 
using the system would probably take too much time, especially in donning and duffing the suit and set-
up time. The set-up time of the system replaces regular therapy time for the patient so it needs to be 
beneficially for therapy.  If the data capture and analysis processes can be fully automated and generate 
reports instantly it would be a big improvement. 

One group mentioned that within their private clinic, there are no resources (e.g., time and money) 
available to support such a system. According to three groups, originating from The Netherlands, 
roughly 20% of available time, in a hospital environment, can be spent on new technology or therapy 
(including e.g., filling in reports and data processing). 

One group mentioned they would rather use a strap-based system with sensors than a shirt and 
trousers with integrated sensing as it is easier for most patients to wear. One other group mentioned 
that they would like to see standardized activity of daily living tasks for training and connect patient’s 
deficits to these tasks. They would also like to see how many activities are performed and where those 
took place. Furthermore, a big data approach by incorporating different types of data (heart-rate, ECG) 
could be interesting.

the internet to data processing servers at the 
University of Twente. 

The 41 sensors included in the suit monitor a large 
number of body segments, providing information 
on muscle strength, stretch and force. The sensors 
the suit carries measure, among other things, 
muscle strength, stretch in back and hands and 
pressure in the shoes of the patients. Sensors 
are also placed on large body parts. The suit is 
equipped with a portable transmitter which 
transmits all of the information gathered to 
servers at the University of Twente.

Monitoring at home
Klaassen: ‘We have been able to demonstrate 
that all the information is transmitted 
successfully, that this process is very efficient, 
and much more besides. We have succeeded 
in modelling all of the relevant movements, 
and in cleaning up the data that is relevant 
for the therapist by filtering out the rest. Our 
project has delivered new techniques and 
methods that can be used to monitor patients 
at home for extended periods of time, and to 
identify any differences with structured clinical 
measurements. We are currently engaged in 
further research to obtain final verification 
that these methods are indeed an ideal way of 
supervising rehabilitation.’

Though the November 30th press release 
said no word about a potential date of 
commercialisation. The fact is that both 
insurance companies and healthcare 
professionals were involved from the early 
stages of the project leaves. This, CORDIS 
believes, leaves little doubt that stroke patients 
will soon benefit from this technological 
breakthrough.

Clinical measurements
When Bart Klaassen defended his thesis 
concerning INTERACTION, he and his team had 
been able to demonstrate that the information 
gathered by sensors was transmitted successfully, 
in an efficient process. Clinical measurements 
have pointed out which movements of the stroke 
patients are relevant to the rehabilitation process. 
The team also succeeded in making sure that only 
relevant data was filtered from all the information 
the suit gathers. 
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Hardly anyone likes to stay in a hospital. Children and people, who have no 
family or friends nearby, feel isolated from the world. They can benefit a lot from 
regular contact. This is possible through technology like Skype and FaceTime. 
Realtime Virtual Reality gives this remote contact literally extra depth. First 
experiences are positive and almost every day new applications submerge.

Realtime in touch 
with friends and 
family

BY Y VONNE KEIJZERS
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What is VR-iendje?
VR-iendje streams with a mobile VR camera in real time in 360° video and audio from one location to another 
and back again. All communication is done via the secured VR platform of Yellow Bird. Therefore a person 
becomes virtually part of that environment. Whether it’s about a classroom, a living room or an office. For 
the user it’s a personal experience. Unlike Periscope, Facebook Life, Skype or FaceTime, where he remains a 
spectator. With VR-iendje he is a real part of the experience.

In August 2016 a young patient in the Wilhelmina Kinderziekenhuis (The Netherlands) had the scoop of VR-
iendje. Since then there are numerous new ideas for applications in hospitals and health establishments. 

Besides real-time application VR-iendje also has access to a large database with VR video. Patients thus have a 
choice of multiple movies and games. VR-iendje is funded through a subscription system.

Besides the Martini Ziekenhuis (The 
Netherlands) also the Wilhelmina 
Kinderziekenhuis (The Netherlands) will 
examine the positive influences of VR-iendje 
on the well-being of patients. The hospital 
also examines how the technology of VR-
iendje can be improved.

Source
1.  http://rsos.royalsocietypublishing.org/

content/3/3/150567

Photo:
Thanks to VR-iendje Borgert Klok was able 
to join the wedding of his daughter. Klok is in 
quarantine at the burn unit in Groningen (The 
Netherlands). He wore the glasses in his hospital 
bed. In Bedum (The Netherlands) stood on an 
empty seat next to his wife a camera, the size 
of a soda can. Klok could look around in a 360 
degree circle and listen in and everyone at the 
wedding could also hear him. When he looked 
sideways, Klok saw his wife sitting. Looking 
backwards, he saw the other guests.

VIRTUAL REALIT Y

Virtual Reality seems promising in pain relief. 
The combination of visual and auditory input 
ensures that the patient is more distracted, 
according to research by scientists at York St. 
John University in the UK. Their research, 
published in the Royal Society Open Science 
(1), on the influence of noise involved a group 
of 32 men holding their hands as long as 
possible in a bucket of ice water, while playing 
the racing game Radial-G with a VR headset 
on. First without, and then with sound. The 
study showed that participants persevered 
on an average of 1,5 longer with noise. The 
closer the reality is approached, the better the 
distraction seems to be.

Contact via technology
Contact with the home environment is 
important for the wellbeing of the patient. 
This was already possible via FaceTime or 
Skype. But in real contact with VR glasses is a 
whole new experience. In December 2015 the 
360º video company Yellow Bird has already 
laid the basis for the concept of VR-iendje.
Immersive Care they call this. Through a 
double live stream they are able to virtually 
connect people in different locations with 
360° images and sound. The user experiences 
this as if he is in the midst of the recording. 
He can join the experience. Meanwhile the 
system has been developed in such a way that 
the 360° camera can be used cable-free and is 
simple to operate.
‘It’s a form of do it yourself VR’, explains 
director Strategy of Yellow Bird, Kees Klomp. 
“It’s our aim to give children and other 
patients an experience of happiness because 
they are able to establish contact in real-time 
with their friends and family. If it is up to us, a 
future without VR in hospital is unthinkable, 
he says passionately.

Experience expert
Kees Klomp has had asthma since birth. At the 
age of 14 he had so much trouble with it that 
he had to stay in an oxygen tent in a hospital 
for a long time. So he knows how much impact 
isolation has on children. Staying connected 
with people means a lot.

Where VR already provided distraction 
during nasty and painful treatment for 
a longer period, VR-iendje enhances the 
experience, by literally building a bridge 
between family, friends, classmates or 
teammates and the patient. The experience of 
Klomp during his period in the oxygen tent 
gives him enough motivation to give absolute 
support to the product. ‘I do so mainly for 
those children who now have no contact 
with their home and their friends. Imagine 
the emptiness for not being in contact! We 
need to find a solution for this. For me it is all 
about their smile. I very much like to put in 
my time to achieve this.‘

Pain Management
Since 2015 the Martini Hospital in Groningen 
(The Netherlands) already uses Oculus Rift for 
pain management while changing bandages 
in the burn unit. As changing bandages for 
patients with burns is necessary on a daily 
base. It’s painful, that’s why they dread this 
enormously. Virtual Reality can ease this. 
Recently the hospital has also started working 
with VR-iendje of YellowBird.

Clinical psychologist Kirsten Lamberts gave VR-
iendje a try with a number of patients. ‘Of course 
more research is necessary into the true impact 
of VR-iendje. But for sure we see some effect 
on patients. With research we wish to objectify 
this effect.’ As an example, Lamberts talks about 
a Romanian patient, whose family lives in 
Romania and could not come to visit, so that the 
patient had a lot of nostalgia. With the solution, 
a predecessor of VR-iendje, he could virtually sit 
around the table with his family. ‘This experience 
helped him to cope for a while’, said Lamberts. 
‘We want to measure how this effect takes place. 
Actually we wish to objectify that smile. It seems 
that the impact is greater than with Skype. We 
want scientific evidence for this.’

Lamberts is also playing with the idea of a 
number of other applications of VR-iendje. 
‘I also see opportunities for VR-iendje in 
physiotherapy. Many people have to work 
on their physical condition, but cycling on a 
stationary bike is boring. If you could manage 
that somebody cycles with a partner – on a real 
bike in the real world – you will get a whole 
new experience. A kind of a virtual tandem.’ 

IT’S OUR AIM TO 
GIVE CHILDREN AND 
OTHER PATIENTS 
AN EXPERIENCE OF 
HAPPINESS
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Strong Potential of E-health to 
Increase Vaccination Coverage  
in Europe
According to a new “ECDC survey report on immunisation information systems 
implementation and system characteristics”, have 21 countries developed or in the 
proces of developing systems which digitally record information about vaccination. 
Zeven are being piloted, and five of the digital systems include automated reminders. 

Interview with Zubin

Doctor. Speaker. 
And Rapper.

ZDoggMD is an internet celebrity known for his music videos, parodies, and comedy 
sketches about contemporary medical issues and working in the medical field. He real 
name is Dr. Zubin Damania, CEO and Founder of Las Vegas-based Turntable Health – a 
new health clinic located in and part of Tony Hsieh’s Downtown Project.
ZdoggMD’s work has been called “entertainment that might save your life”.

Also:
The ICT&health Conference in Januari 2017 is getting hot! We are launching a 
cooperation with StartupFEST, and there will be targeted seminars for governments, 
boardmembers ánd healthcareworkers.

ICT&health likes to hear your opinion, ideas and suggestions  
for content. You can contact us by e-mail news@ictandhealth.com,  
twitter @icthealth_NL or Facebook or LinkedIN.
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