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the 1st year review, and 
conferences where part-
ners have participated and 
presented their work. We 
outline the approach taken 
in HeartCycle and how our 
system tackles all parts of 
a Personal Health Sys-
tem. A short presentation 
of the HeartCycle consor-
tium is available in pages 
8-9. Contact and project 
details can be found on 
page 10. 

We would like to welcome 
you to the first issue of the 
HeartCycle Newsletter. 

We aim to inform the com-
munity, our readers and 
supporters of what has 
been achieved and pro-
duced during the course 
of the project and there-
fore plan to produce up to 
2 newsletters each year 
for the remaining of the 
project. In this first issue, 
we’ve included some key 
articles on the progress of 

the project and major de-
velopments accomplished, 
as well as information on 

workshops and events 
that have occurred, the 
successful completion of 

Cardiovascular disease 
kills around 1.9 million 
people every year in the 
EU, with the associated 
annual health costs esti-
mated at EUR 105 billion. 
Around half of these 
deaths occur in people 
who have previously had 
a heart attack, most of 
whom will develop heart 
failure before they die. 
There are currently 
around 10 million heart 
failure patients in the EU 
and it is one of the com-
monest medical reasons 
for hospitalization in 
adults.  
 
Finding better ways to 

manage and treat coro-
nary heart disease and 
chronic heart failure is 
therefore seen as one of 
the most effective ways of 
reducing the human cost 
and financial burden of 
these debilitating condi-
tions.  
 
Investing just in telecare 
monitoring services is not 
efficient. New approaches 
are needed providing  
solutions that enable an 
active role of patients in 
their own care and sup-
port care providers with 
the means to better as-
sist their patients in 
managing their illness.   

The vision of HeartCycle 
is to develop systems that 
remotely monitor heart 
patients but also  motivate 
them to adhere to treat-
ment regimes and adopt 
beneficial lifestyles, with 
the aim to improve the 
survival of people with 
heart disease as well as to 
contain the overall cost of 
care.  

%.helping patients to  
help themselves%. 

Welcome to our first Newsletter 
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The closed-

loop disease 

management 

approach, 

consisting of 

an inner and 

an outer loop    

HeartCycle Approach  
HeartCycle aims to develop a personalised disease management care system, inte-
grating care at home with professional care in the hospital. 
 
> The approach will follow a closed-loop disease management concept that consists of 
two loops. An inner home-based loop directly interacts with the patient in his daily life, 
giving feedback, motivation, and tailored help. An outer loop involves medical profes-
sionals, maintaining a personalized care plan for optimal therapy. 

 
 
 
> The project aims to improve the quality of care for coronary heart disease (CHD) 
and heart failure (HF) patients by developing systems for monitoring their condition at 
home and involving them in the daily management of their disease. 
 
> One of the main goals is to motivate patients to adhere to treatment regimes and 
adopt beneficial lifestyles, with the expectation that survivability of heart disease is 
improved and the overall cost of care is reduced. 
 
 
The system :  
  
• Comprises of unobtrusive sensors built into the patient’s clothing or bed sheets and 
home appliances such as weight scales and blood pressure monitors. 
 
• Analyzes the acquired data and provide feedback on the patient’s health status, as 
well as on his or her adherence to prescribed therapies and progress towards achiev-
ing health status milestones. 
 
• Develops mechanisms to automatically report relevant data back to clinicians so that 
they can prescribe personalized therapies and lifestyle recommendations. 
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The Motiva 

interactive 

healthcare 

platform uses 

broadband 

Internet 

connection and 

interactive TV 

PHILIPS Motiva to monitor HF 
It has been decided that Philips Motiva will be used as the back-end platform 
for the telemonitoring of Heart Failure (HF) patients. 
 
The Motiva interactive healthcare platform uses broadband Internet connection 
and interactive TV, along with vital sign measurement devices, to connect pa-
tients to their healthcare providers and medical support system. The goal is to 
turn the home TV into the patient’s own personal healthcare channel.  
 
With Motiva, care providers are able to customize the experience for each patient and deliver 
personalized, engaging, media-rich content.  
 
All members of the care team can access Motiva’s clinical application to review the patient’s 
guidelines-based care plan defined at enrolment, trended survey responses, and vital sign 
measurements.  
 
A care manager can monitor the health status of many patients, and is alerted if vital parame-
ters or survey responses indicate a need for follow-up.  
 
Read more on Philips Motiva platform on the company’s products website:  
http://www.medical.philips.com/main/products/telehealth/products/motiva.wpd 

HeartCycle is the EU’s largest integrated project in the 
area of Personal Health Systems (PHS). Personal 
Health Systems (PHS) assist in the provision of con-
tinuous, quality controlled, and personalized health 
services to empowered individuals regardless of loca-
tion. They consist of: 
 
- Ambient and/or body (wearable, portable or implant-
able) devices, which acquire, monitor and communi-
cate physiological parameters and other health re-
lated context of an individual (e.g. vital body signs, 
biochemical markers, activity, emotional and social 
state, environment); 
 
- Intelligent processing of the acquired infor-
mation and coupling of it with expert bio-
medical knowledge to derive important new 
insights about individual’s health 
status; 
 
- Active feedback based on such 
new insights, either from health 
professionals or directly from the 
devices to the individuals, assist-
ing in diagnosis, treatment and 
rehabilitation as well as in dis-
ease prevention and lifestyle management.” 
 
The above mentioned parts of a PHS are all tackled 
within the HeartCycle Project and therefore HeartCycle 

is perhaps the one project that is addressing all the 
PHS areas and for this reason may be capable of pro-
ducing a state-of-the-art personal health system sup-
porting a third generation telemonitoring platform that 
can be applicable to CAD and HF patients. 

 
 
HeartCycle aims to create inno-
vation and breakthroughs in the 
area of personal health systems 
by embedding intelligence and 
quality control mechanisms in all 
aspects of the PHS from the 

sensors and the data acquisition, to the decision 
support, the I/F, the professional platform meant 
for enabling interaction and feedback through the 
HeartCycle system of the medical staff, and fi-
nally to the clinical care plans. 
 

 
The project will contribute to abolish one of the main 
obstacles that are still hampering the success of cur-
rent tele-medical disease management systems, i.e. 
insufficient patient compliance. 
 
Finally, it is expected to contribute to the evolution of 
the medical device industry by means of interacting 
with major MDD bodies (e.g. IEEE, CONTINUA). 
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Three 

HeartCycle 

components 

will be parallel 

developed to 

accommodate 

for both HF 

and CAD 

patients  

Proposed 

Patient 

User  

Interface 

HeartCycle for HF & CAD patients 

During the first eighteen 
months, project activities con-
centrated on the development 
of the HeartCycle concepts. A 
user-centered, iterative ap-
proach was followed, with 
more than 30 stakeholder in-
terviews and two workshops. 
The outcome of this effort has 
been the definition of use 
cases for patients with Heart 
Failure (HF) and patients with 
Coronary Artery Disease 
(CAD).  
 
HF patients are chronic pa-
tients that require constant 
monitoring of their condition. 
The progressive nature of HF 
and the fact that these pa-
tients are often elderly and 
retired makes telemonitoring 
with daily vital sign measure-
ments an adequate approach 
for this patient group. In con-
trast, CAD patients (where the 
focus is on post myocardial 
infarction patients) are often 
still in the working age and 
their condition improves after 
several months to an ex-
tent that daily telemoni-
toring over an extended 
period of time is not ac-
ceptable for this group. 
Due to these findings, it 
is not envisaged to de-
velop one HeartCycle 
system, but to progress 
with the parallel develop-
ment of three compo-

nents that are outlined 
below: 
 
∗ HF telemonitoring 

and treatment 
∗ Guided exercise for 

CAD patients 
∗ “Fly-your-own-future”, 

i . e .  c om p u t e r -
enhanced patient-
professional encoun-
ter 
 

The three components 
will use a backend sys-
tem that builds on al-
ready existing telemoni-
toring solutions provid-
ing transmission and 
storage technology and 
basic user interface can 
be acquired.  A number 
of innovations will be 
realized supporting the 
following use cases: 
 
For HF patients: 
 
Management of wors-
ening heart failure, i.e. 
recognizing a deteriorat-
ing patient condition in 
an early stage and inter-
vening such that hospi-
talization of the patient 
can be avoided and the 
patient is stabilized. 
 
Up-titration of medica-
tion, i.e. support for the 
physician to achieve a 
guideline conformal 
medication of the pa-
tient, taking side effects 
of the medication and 
the specific situation of 
the patient into account.    
 

Dynamic titration of 
medication, i.e. the 
changing of the dosage of 
short-acting medication 
providing symptom relief, 
e.g. diuretics to manage 
oedema and congestion. 
The HeartCycle system 
should support patients to 
self-manage, while alerting 
the professional if an un-
stable state is reached. 
 
For CAD patients: 
 
Guided Exercise: real-
time guidance while exer-
cising, support and motiva-
tion while following an ex-
ercise plan. 
The functionality is de-
scribed in more detail in 
the following article, 
Guided Exercise.  
 
Fly your own future: 
Compliance enhancement 
is the signature theme of 
HeartCycle. One possible 
way to enhance patient 
compliance is to elucidate 
to the patients what the 
consequences of their 
(non) compliance on their 
health will be. To this end, 
the HeartCycle consortium 
will develop the “fly-your-
own-future” system. This 
system takes as input the 
past medical history of a 
patient and uses modelling 
techniques to project dif-
ferent scenarios of the 
future development of the 
patients’ health, depending 
on the level of compliance 
with the prescribed ther-
apy. 
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The HeartCycle integrated 
data acquisition platform 
aims to provide a variety of 
medical measurements, 
which are collected by sev-
eral sensing devices. Activ-
ity and lifestyle measure-
ments such as time spent 
walking, lying down or run-
ning, the amount of oxygen 
contained in a subject’s 
blood at any given time, 
fluid accumulation in the 
body, the pulse and breath-
ing rates are all measure-
ments of particular interest 
to cardiologists following the 
progress and recuperation 
of their patients. 
 
Increasing hardware inte-
gration, miniaturization and 
power autonomy of such 
medical data acquisition 
devices enable their end 
users to incorporate them 
into their lifestyle, dramati-
cally improving the amount 
and quality of acquired data. 
The portable and wearable 
HeartCycle system enables 
physicians to telemetrically 
obtain readings from their 
patients while they are 
working, resting, exercising 
or sleeping in their regular 
surroundings, away from the 
medical centre.   
 
The IMAGE device: 
 
The IMAGE integrated 
sensing device developed 
by CSEM SA, a Swiss part-
ner participating in the 
HeartCycle consortium, is a 
platform developed to 
achieve the aforementioned 
targets. It incorporates a 2-
lead electrocardiograph, 
bioimpedance measure-
ments and 3D accelerome-
try into a versatile wearable 
device which is worn on the 
chest using a specially de-
signed elastic sleeveless 
shirt developed by another 

HeartCycle partner, the Fin-
nish company Clothing+.  
It is capable of acquiring 
data for time intervals longer 
than 8 hours, on board data 
processing and storage, as 
well as wireless transfer of 
acquired data to a nearby 
personal digital assistant 
(PDA) in near-real time us-
ing the IEEE 802.15.4 trans-
mission protocol.  

The wearer of the device, 
be they a physically exercis-
ing subject or an HF patient 
under medical observation, 
is kept within the information 
loop via their portable PDA 
device such as a smart mo-
bile phone. User alerts are 
generated to alert or moti-
vate the user and maintain a 
log of their daily physical 
activity, for instance regard-
ing the estimated duration 
and quality of performed 
daily exercise, unusual 
trends in fluid accumula-
tion in the chest or ex-
cessive stress suffered 
by the cardiovascular 
system, etc.  
 
Current Status: 
 
The IMAGE device is at 
an advanced prototyp-
ing stage and is cur-
rently being pre-
clinically tested by 
CSEM, AUTH and VTT. 
The AUTH team is con-

tributing to the hardware trou-
bleshooting and optimizations 
and has further established a 
pre-clinical trial protocol involv-
ing primarily healthy subjects. 
The protocol involves lying, 
sitting, standing, walking and 
running activities and has been 
designed to be experimentally 
compatible with standardized 
stress tests used by clinicians 
as diagnostic tools for HF and 

other cardiopathy patients.  
The IMAGE device is currently 
undergoing evaluation and will 
consequently be concurrently 
validated against regular car-
diography equipment, on 
healthy subjects undergoing 
gold-standard cardiac stress 
tests. Once this research is 
completed, the next step is 
expected to be the user guided 
exercise and clinical trials 
planned within the HeartCycle 
consortium.  

The IMAGE 

device is at an 

advanced 

prototyping 

stage and is 

currently 

being pre-

clinically 

tested by 

consortium 

partners 

Depiction of the wearable 3-lead IMAGE sensing device at-

tached to the sleeveless exercise shirt (picture courtesy of 

CSEM SA, Switzerland)  

Data Acquisition Platform 
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For CAD 

patients, 

HeartCycle will 

develop a 

system that 

provides real-

time guidance 

while exercising 

Guided Exercise for CAD patients 
Overview 
For CAD patients, the 
HeartCycle consortium 
will develop a system that 
provides real-time guid-
ance while exercising and 
also support and motiva-
tion while following an 
exercise plan, e.g. during 
cardiac rehabilitation. 
Thereby, the consortium 
addresses a common fear 
among CAD patients that 
exercising might harm 
their heart which prevents 
them from exercising ef-
fectively or from exercis-
ing at all. As implied by its 
name, it aims to help pa-
tients follow the pre-
scribed exercise regimen 
in a safe and beneficial 
manner, to become car-
diovascularly fit again, 
and to keep this fitness 
level in normal daily life. It 
allows the healthcare pro-
fessional not only to moni-
tor patient’s progress and 
compliance but also to 
intervene early, if neces-
sary.       
Guided Exercise consists 
of the IMAGE shirt that 
measures ECG, respira-
tion and acceleration, the  
Portable Patient Station, a 
PDA that extracts Heart 
Rate (HR), Breathing 
Rate and Activity Level in 
real-time, provides in-
structions and motiva-
tional  messages during 

exercise and the Patient 
Home Station that man-
ages patient question-
naires and reports and 
assesses overall health 
status.  
 
Features 
Pre-exercise: The ap-
propriate exercise plan 
is chosen by the system 
and is up-dated accord-
ingly when there is new 
information, through 
questionnaires, on pa-
tient’s overall health 
condition. 
 
Intra-exercise: proc-
esses information during 
exercise and recovery 
phase. In more detail: 
>During exercise: The 
patient begins to exer-
cise while workload, HR 
and Breathing Fre-
quency are constantly 
measured.  
The system monitors 
that the above parame-
ters are within safe limits 
determined individually 
by the health status and 
goals of each user and 
defines whether the cur-
rent workload needs to 
be increased/decreased 
and how much or 
whether the exercise 
should be terminated; 
appropriate feedback is 
initiated.  
 

 >Recovery phase: imme-
diately after the exercise 
session, the system con-
tinues measuring the 
user's vital signs to assess 
fitness and cardiovascular 
risk and to verify that the 
behaviour of the vital signs 
is not abnormal. The user 
receives summary feed-
back on the exercise.  
 
Post-exercise: After exer-
cise activities have been 
finished, the system ana-
lyzes the successfulness 
of the previous exercise 
session on the basis of 
adherence to the target 
intensity and exercise du-
ration defined in the used 
exercise plan and provides 
a more detailed feedback 
including information like 
the benefits from the previ-
ous exercise session and 
daily activity and the HR 
response to workload. The 
overall progress changes 
or trends in health-related 
parameters are pre-
sented through long term 
trends. 
 
In comparison to generic 
HR monitoring systems 
available today, the inno-
vative advantage of 
Guided Exercise is the 
personalised assessment 
in terms of exercise plans, 
parameters and feedback, 
tailored to the user prefer-

ences and 
h e a l t h 
condition.  
Ana l ys i s 
has been 
based on 
fuzzy-logic 
guidance, 
depending 
on re-
c o r d e d 
vital signs. 

Proposed 

Exercise 

Plan 
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The 1st Annual Review of the Project was suc-
cessfully completed in July 2009.  
 
The meeting was held in Brussels (Belgium) and 
was hosted by Philips, on the 1st and 2nd of July 
2009.  
All the first year deliverables, demonstrations on 
sensor development, posters, and the overall pro-
ject progress were presented.  
The Project Officer, Project Reviewers, contact 
persons and technical personnel from all partners 
were present. All deliverables submitted were ac-
cepted by the reviewers.  

1st Project Review 
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Three months 
later, on 14th-16th 
October 2008, 
the HeartCycle 
p ro f e s s i o n a l 

workshop took 
place in Amster-
dam.  

HeartCycle participants together 
with cardiologists and nurses and  
members of the Advisory Board 
discussed material from 13 struc-
tured interviews with physicians 
and nurses conducted in Spain, 
UK and Germany. 

The outcome was the 
identification of the 
needs of health profes-
sionals and touch points 
with HeartCycle.   

Two workshops were organized by 
Philips Design, with the aim to develop 
the HeartCycle concept and define 
user requirements.  
 
A three day patient workshop was 
held between 28th-30th July 2008, with 
participants from all WPs, including 2 
nurses and 3 cardiologists. During the 
workshop, material from 25 structured 
patient interviews that had been con-
ducted in Spain, UK and Germany 
was discussed leading to a better un-
derstanding of disease progression 
and patient needs.   
 
 

Workshops 

Conferences 
EMBC 2009 conference 
Prof. Nicos Maglaveras gave a presentation 
of the HeartCycle project at the 31st Annual 
International Conference of the IEEE Engi-
neering in Medicine and Biology Society 
which was held during September 2-6, 2009 
in Minneapolis, Minnesota, the world capital 
of the medical device industry. 
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The 

HeartCycle 

consortium 

consists of 

public and 

private 

partners from 

18 research, 

academic, 

industrial 

and medical 

organizations 

from nine 

different 

European 

countries 

and China  

HeartCycle Consortium - Who We Are 

Philips (Project Coordination) 
 
Royal Philips Electronics was founded in 1891 and is one of the larg-
est global electronics company, employing 123,800 people, with 
manufacturing sites in 28 countries and sales outlets in 150 coun-
tries. Philips is participating with Philips Research Aachen 

[www.philips.de] and Philips Electronics Nederland [www.philips.nl]. 
 
Medtronic Ibérica S.A. [www.medtronic.es] 
Medtronic was founded in 1949 as a medical equipment service com-
pany and is now a global leader in medical technology, alleviating 
pain, restoring health and extending life for millions of people around 
the world. 
 
T-Systems ITC Iberia [www.t-systems.es] 
With a global infrastructure of computer centres and networks, T-
Systems operates information and communications technology 
(ICT) for multinational corporations and public institutions. 
 
 
Fundación Vodafone España [www.fundacion.vodafone.es] 
The FUNDACIÓN VODAFONE ESPAÑA (FVE) is a non-profit re-
search private institution which aims at fostering and conducting 
research and technological studies contributing to the knowledge 
and dissemination of telecommunications within the society. 

Industry 

Clinics  
Clinic Hospital San Carlos [www.hcsc.es] 
The Arrhythmia and Heart Failure Unit (Department of Cardiology) 
participate. 
 
Aachen (RWTH) [www.rwth-aachen.de] 
The Medical Clinic I, Cardiology, Pneumology, and Angiology clinics of the 
faculty of medicine participate. 
 
 

Clothing+ [www.clothingplus.fi] 
Located in Finland, this company has been working with technical 
textiles and wearable technology since 1998. 
 
Empirica  [www.empirica.biz] 
A small size company, established in 1988, with 35 multi-disciplinary 
and multi-national employees. 

SME’s 
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VTT [www.vtt.fi] 
A multitechnological applied research organization in Northern Europe, which was estab-
lished in 1942 and currently employs 2740 personnel. 
 
  
ITACA [www.itaca.upv.es] 
This Research and Development leading organization in applied Information and Communi-
cation Technologies is participating through the Group of Technologies for Health & Wellbe-
ing (TSB). 
 
 
CSEM [www.csem.ch] 
A private research and development company, active in the domains of micro-, nano-, and 
Information Technology. 
 

Aristotle University of Thesaloniki [www.auth.gr] 
 
The Aristotle University of Thessaloniki (AUTH) was founded in 1925 and is the largest uni-
versity in Greece. In HeartCycle AUTH will be represented by the Lab of Medical Informatics, 
which was officially founded in 1990 and has since then evolved into one of the major research 
and development centres in the field of Medical Informatics and Biomedical Engineering both in 
Greece and Europe. [http://lomiweb.med.auth.gr/] 
 
University of Hull [www.hull.ac.uk] 
The Institute of TeleHealth was inaugurated for patients with HF and other long-term conditions 
in March 2007.  
 
FCTUC University of Coimbra [www.fct.uc.pt] 
Founded in 1290, it currently ranks first amongst the country’s universities, with 8 faculties and 
over 22,000 students. 
 
Polytechnic University Milano (POLIMI) [www.polimi.it] 
The Laboratory of Biomedical Signals and Image Processing is part of the Bioengineering De-
partment. 
 
RWTH Aachen University [www.rwth-aachen.de] 
The University participates with the Faculty of Electrical Engineering and Information Tech-
nology. 
 
Polytechnic University Madrid/LST [www.lst.tfo.upm.es/] 
Life Supporting Technologies (LifeSTech) is a group for research, development and in-
novation, belonging to the Universidad Politecnica de Madrid (UPM) and is dedicated to 
design, development and evaluation of services and applications based on ICT. 
 
Chinese University Hong Kong (CUHK) [www.cuhk.edu.hk] 
Founded in 1963, The Chinese University of Hong Kong (CUHK) is a forward looking 
comprehensive research university with a global vision and a mission to combine tradition 
with modernity, and to bring together China and the West. 
 

Universities 
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