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1  MEDICAL MULTIMEDIA TELEMONITORING SPECIFICATIONS 

1.1 Foreword 
Although the first attempts to develop telealarms seems to have appeared in the late 1940’s 
in Denmark and the USA, telealarms are a rather new concept, dating from the end of last 
century. They were developed under the demographic pressure of the growing elderly 
population.  
Over 20% of the population is over 60 and nearly 1 person out of ten is 75 or over 
(Recensement 1999 Insee). The world-wide population over 60 was 600 millions in 1999 
and is expected to be 2 billions in 2050 (UNO, World population prospects, 1998 revision).  
 
Most people want to stay at home and avoid having to go to a nursing home or long term 
care facility. But, growing in age, the odds one could get handicapped are growing (over 
UE 11.55 disabled people are under 60 Vs 25.60 over 60 [1].  
Elderly handicapped people get more likely to be unable to cope (both physically and 
emotionally) with an emergency situation such as a fall.  
More over, the older you get the more likely you are to be living alone (when 65 some 75% 
are married, when 80, 2 peoples out of 3 are single or widowed ) (Recensement 1999 
Insee), or to be living with a handicapped husband/wife.  
 
This need met with the development of telecom technologies. 
Miniaturisation allowed to provide at risk citizens with small watch or medal like devices 
with a press-button system that would send an alarm via the telephone network to an 
assistance centre or a chosen care-giver (family, friend, neighbour). 
 « Professional » teleassistance centres were developed to avoid unavailability of 
benevolent helpers.  
 
More recently telealarms have been developed with embedded phone functionality to 
improve service and fit better to the user’s requirements (not sending an ambulance when 
the user only wants to have a word). 
 
 

1.2 Definitions 
Telemedicine is a branch of medicine dedicated to giving distant diagnosis, education or 
training for people who can not attend personally a consultant’s practice due to distance or 
handicap.  
 
Telealarms are telecom devices that can be activated in case of emergency.  
Telealarms are used in isolated persons, mainly frail elderly people for demographic 
reasons, but also by handicapped persons or extreme environment workers. (Research 
assisting devices for avalanches could be assimilated to telealarms by some way). 
Telealarms are not, also often related from a technologic point of view, guarding systems. 
Their purpose is not to spy the users and violate their private life for the sake of it. 
 
Most telealarms are conventional, it is to say that they need the pushing of a button by the 
patient to be activated.  
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Automatic telealarms are able to detect an accident by themselves and need no activation 
by the patient himself, notably if he is unconscious.  
 
Telemonitoring is the distant recording of physiological parameters (pulse, blood pressure, 
electrocardiogram, transcutaneous partial oxygen pressure).  
In the 60’s / 70’s devices where developed fore intensive care units with monitors giving 
real time parameters for patients in the different room of the ward.  
Later wireless systems were developed for cardiologic applications (stress tests for 
coronary heart disease). Distant monitoring was also used in inhabited space-flights.  
More recently the telemedecine community got involved in medical follow up of home 
dwelling patients. 
 
As we can see from what we said before, telemonitoring is making physiologic parameters 
available to a distant carer. URSafe is an automatic telealarm associated with a remote 
monitoring system triggered by the occurrence of an alarm. There for, it is basically a 
telealarm. 
 

1.3 Citizens’ needs 
The question to be answered is twofold :  

- Could it be useful for some citizens as individuals ? 

- Could it be useful to the group of citizens as society ? 

 
The answer is obviously yes and was highlighted by last summer’s heatwave. During 
August 2003’s dogdays, from the 1st to the 20th, there were 14802 causalities in France, 
making it a 60% excess of mortality (Inserm 2003), in Northern Italy figures reach close to 
8000 during the same period, some enquiry has been maid in England but results have not 
been yet disclosed . A 30% excess mortality in adults shows that this excess was not only 
due to the slightly earlier death of end of life persons.  
 
The French Society for Geriatrics and Gerontology (SFGG) has just carried a study sending 
a questionnaire by E-mail to its members, results were disclosed to Agence France Presse 
stressing the lack of trained carers and the major risk factor that “living at home isolated” 
was. More over geriatric homes are often poorly staffed, average ratio in France is 4 carers 
for 10 patients, it is the double in Belgium (that almost didn’t experience extra casualties), 
sometimes reaching 13 for 10 patients in Northern Countries. 
 
As we can understand from the public outcry and concern risen late August while people 
were still holidaying, the society is concerned and wants its elder citizens to be looked after 
properly.  
 
How could we define better the need answered by URSafe ?  
Most people, frail elderly (e.g. : Alzheimer’s disease or heart failure patients), chronically 
ill patients (e.g. : chronic respiratory failure) or post-acute care patients, want to go back or 
stay home if possible. 
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The role of the Society through its medical and social-workers gerontologic network is to 
help the frail elderly or handicapped citizen to have the choice to stay home, would they 
like to do it.  
 
 

1.3.1 Purpose 
URSafe is thought as a way of improving the security of some selected high risk frail 
persons at risk for sustaining a fall or loss of consciousness and not getting the appropriate 
care in time.  
URSafe is aiming at  shortening the time between the accident and the alarm.  
From its definition it is obvious that URSafe is dedicated to community dwelling, at risk, 
sick or poly-handicapped citizens, whatever their age.  
 
 

1.3.2 Ethos and acceptance 
URSafe is a medical device. It should be proposed only to patients who need it “Primum 
non nocere”. The Oath of Cos and regulations on personal data and medical records are 
relevant for the use of a system such as URSafe.  
 
Acceptance of telealarm devices has been little studied. CLEIRPPA [2] report states from 
their survey that only 49% of the users wear the system all day and 73% don’t wear it at 
night, the highest cause for not wearing it is to forget. Those figures are comparing with 
47% who consider the device little or not useful.  
 
We could compare these results with those observed in the implementation of hip 
protectors against hip fracture. Those are an other kind of rather new and still not usual 
device, which purpose is prevention and not treatment of a problem (hip fracture). It 
appeared obvious on a consensus during the specialised workshop following the 
International Gerontologic Association Congress of Vancouver 2001, that the biggest cause 
preventing patients from wear the protectors was the absence of risk for falls.  
Likewise it is probably important that telealarms, even more so, systems like URSafe that 
are likely to be more cumbersome (telecom device + sensors), are chosen properly 
according to a good medical evaluation of the risks. 
 

1.3.3 Methodology 
The methodology for the choice of the purpose of URSafe is exploratory. It is based upon 
the observation of the insufficiencies of traditional telealarms.  
The identified need is that of having a system that will send an appropriate alarm in a 
situation when the user would not have been able to send it, in addition to the usual 
operating mode of telealarms.  
We have, with our medical experts, defined some target pathologies or conditions, that you 
will find addressed further. 
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1.3.4 Emergency care 
Emergency care is most important in modern societies for both :  

- its economic role (quick answer to an accident or acute medical condition that will 
avoid the loss of a life or undue deficiencies–and the related educational investment 
and work force-) 

- its role in social coherence : visibility of the solidarity among citizens. 

This issue is far from new, in the 11th century, the Knights of St John of Jerusalem, 
originating from all over Western Europe provided relief to fighters, whatever their side or 
religion, at the very side of the battlefields.  

European administrations are well aware of this issue. The Council of Europe asked for a 
report that was published in 1990 on emergency medical services (EMA) [3]. Stress is put 
on the need for giving the patient proper medical assistance as soon as possible and 
reducing undue delays. Reducing delays is part of the sixth principle “Emergency medical 
assistance would be incomplete if it neglected prevention”.  

As an example, after a fall, in frail elderly people the so called “turtle syndrome” is most 
common : the person is unable to stand up again, even without fracture. Delayed 
intervention will result in dehydration, rhabdomyolysis (and renal failure), pressure sores… 
Moreover a total loss of the ability to walk [4] and possibly death, whereas there were no 
initial injuries ! 

 URSafe is aiming at reducing the time for action and providing the doctors medical data 
for an earlier involvement, as recommended by the World Health Organisation : “The call 
for assistance should reach a single centre for medical emergencies, where medical 
involvement in regulation would represent a factor of efficiency and saving” [5].  

 

URSafe addresses specifically the two following situations. 
 
 

1.3.4.1 Dysrhythmia 
Rhythmic pathologies are a large part of cardiac pathology.  
The heart is a 4 chambers pump made of a hollow muscle : 2 auricles and 2 ventricles.  The 
auricle is improving the loading of the ventricle so that it will flush forward its blood 
content more efficiently. Heart co-ordination is relying on a network of specialised cells 
acting like electric signal emitters and transmitters.  
A first node (emitter) activates the auricle, then a second node is activated and sends the 
activation through a network to the ventricle (transmitters), so that first the auricles contract 
and then the ventricles.  
Dysfunction may cause the ventricle to beat too fast (ventricular, junctional, auricular 
tachycardy), too slow (auriculo-ventricular blockade, atrial blockade, not at all in 
ventricular fibrillation) or without co-ordination with the auricle (auricular fibrillation or 
flutter).  
 
Heart diseases are the first cause of death in the European countries, before trauma and 
cancers. Rhythmic problems may be the direct cause of death.  
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As an example : after surviving the acute phase of a myocardial infarction the risk of death 
in the next 2 years is more or less 10% of which 2/3 are caused by a rhythm trouble [6].  
In ESVEM trial, 486 patients who had had a ventricular tachycardy or cardiac arrest, were 
appropriately treated with anti-arrhythmic drugs, still more than one out of five dyed of a 
rhythmic problem in the next six years [7]. 
 Those death may be avoided by a rapid intervention : MADIT II study, on efficiency of 
automatic implantable cardioverters-defibrillators (ICD), showed a decrease of 29% in the 
all cause mortality in patients with a story of myocardial infarction and reduced ventricular 
function [8], with a quasi disappearance of death due to arrhythmia [9].  
But this has a cost : the cost-effectiveness ratio is $27,000 per life-year saved , due to the 
cost of the device and the induced costs of the operative procedure [10].  
 
Under certain conditions (access to EMA, care-giver availability) the association of 
URSafe with a semiautomatic cardioverter-defibrillator could be almost as efficient for a 
much lesser cost. 
On other occurrences the arrhythmia is not a direct cause of death but could potentially 
cause increased deficiency and handicap. This is the case with the very common total 
arrhythmia by atrial fibrillation, difficult to detect initially because it is not permanent and 
clinic symptoms are rather unspecific. This condition is often related with heart failure in 
the elderly, namely 50 to 80% of the population with heart failure in the USA [11] or 
Europe. There is no organised contraction in the auricles, thence 25% of the ventricular 
systole is lost. A cardiac failure may be induced or worsened. On the other hand this is a 
risk for cardiac embolism (blood flux in the auricle is irregular and blood tend to coagulate) 
that may cause a stroke and an hemiplegia. Usually the change in rhythm is felt by the 
patient as palpitations, it feels as a fast beating heart, but this may also go unnoticed. 
URSafe could help the practitioner to detect the risk for his patient. 
The fact that almost all of the arrhythmias may induce a syncope (be it a slow rhythm -
auriculo-ventricular or atrial block- or an inefficient fast rhythm -Bouveret’s syndrome, 
ventricular tachycardy- ) and one can not call for help when unconscious. 
 

1.3.4.2 Falls 
« Falling is associated with considerable mortality, morbidity, reduced functioning, and 
premature nursing home admission » [12].  
 
Falls are the first cause of traumatic casualties in the elderly. Traumatic deaths are the third 
cause of death, over 8O years old, in France after cardio-vascular conditions and cancer 
[13].  In case of fall the risk of death is 7% over 65 years old (to 4% in younger patients).  
The fall is the direct cause of death in over half the cases [14].  
 
Fractures may result from up to 10% of falls after 75 [15]. Hip fractures are very common 
and growing : from an estimated 1.7 million per annum in 199O, they should reach more 
than the double of that in 2040 according to the WHO [16]. Nearly a quarter of survivors, 
in case of hip fracture, will die in one year’s time [17].  
 
The risk to have to go and live in an institution (nursing home or chronic care hospital) is 
tenfold [18], and this is due mainly to functional limitations (only a little over the third of 
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patients who sustained a hip fracture are able to move about independently at long term, 
half the controls).  
Over half the people over 80 are home living [19] but the percentage of those living with 
their family is decreasing and caregivers tend to be less numerous and older due to 
demography and ways of life. The risk for fall and the induced fear to the caregivers is one 
of the most common cause of institutionalisation in lone home dwelling elderly.  
 
More over, when people are institutionalised, being a faller is one of the most common 
cause to receive a physical constraint (which was proved not to be efficient in practice to 
avoid falls !). Yet it is proved that lowering the risk of injuries after a fall tend to be 
accepted by the staff as an alternative to constraint [20].  
 
This « over- protective » attitude is in great part explain by the difficulty for the patient to 
call for help.  
Loss of consciousness is common : it is a complication in 8% of falls[21] and the cause in 
at least 3% [15] if syncopes only are taken into account.  
Cognitive impairment is also a problem, it is as high as 50 to 80% of the population in 
nursing homes. If the patient is unconscious, panicking and demented, if the telealarm is 
out of reach (under the body as an example) an automated telealarm such as URSafe still 
could work.  
 
URSafe could contribute to help the elder citizens stay home as a security device giving an 
alarm in case of fall. And could reduce the injuries and the sequels through a quicker and 
more reliable alarm.  
The consequence will be a reduction of health care and handicap costs (ex : hip fracture 
cost is 70 000 finish marks [22], 4700 pounds sterling[23]). 
 

1.3.5 Chronic Care 

1.3.5.1 Reconditioning 
Reconditioning has long been proved very worthwhile both in cardiology (post myocardial 
infarction and left ventricular dysfunction) and respiratory diseases (chronic obstructive 
bronchitis, especially after smoking) [24].  
 
The importance of maintaining an acceptable level of physical activity was also 
acknowledged, being addressed by a specific session in the last international French 
speaking geriatric congress in Brussels 2002 (International Gerontologic Association). 
 
Cardiopulmonary reconditioning is improving breathlessness and functional abilities in 
heart, COPD and frail elderly patients.  
It is a big and growing need, as the ongoing actions against smoking will not avoid the 
already done damage. We will have to address the needs of those long-time smokers who 
are developing now diseases and deficiencies, and the future needs of the ever younger boy 
and girl smokers that will develop deep addiction and then its physical consequences.  
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One could consider that improving availability of reconditioning through simplified 
protocols with self involvement of citizens could benefit from 1 to 10% of the European 
population. 
 
The need for reconditioning is now well accepted both in the medical community and in 
the Society.  
If we search Google engine for “reconditioning and heart”, out of the 50 first answers 21 
are related to the subject ; one is an insurance, 10 are hospital advertising, 8 are tutorial, 3 
are miscellaneous (sports magazine, biomarket, rehabilitation device manufacturer). 
 Interestingly, all the advertising hospitals are from the USA and so is the insurance. This 
gives a good enough proof that reconditioning is cost efficient when one considers the 
mostly profit making organising of health care in the USA.  
The other important point is the involvement of Universities in education on the subject as 
part of a public health objective. 
Reconditioning is based upon an association of flexibility exercises (stretching) and aerobic 
exercises (endurance). 
High intensity rehabilitation programs are very efficient but need close monitoring and 
hospitalisation in specialised units.  
On the other hand, low intensity programs proved efficient. A 12 weeks program of 
walking or jogging 15 to 30 minutes (after warm-up) at 70 to 75% of the maximal heart 
rate; could significantly decrease heart rate and blood pressure during a sub-maximal 
exercise, increase maximal heart rate, improve functional symptoms and general condition 
(increased weight) [25].  
Also unsupervised reconditioning with moderate exercises is slightly less efficient than 
supervised exercising, it still is profitable. Two groups of COPD patients received either 
supervised treadmill training or self imposed weekly walk of 3 to 4 km in one hour. The 
self imposed group still improved mean endurance work at 70% of pre-trained VO2max 
(254+/- 283 s) and decreased mean tau VO2 (84+/-12s to 79+/-16s) [26].  
It is recommended that those exercises should become a daily routine [27]. Yet if moderate 
prolonged rehabilitation program is likely to be implemented at home, not having 
supervision is often a motivation issue [28].  
 
Using a device such as URSafe could improve security during home-based rehabilitation 
regimen (notably for those with critic respiratory failure or recent myocardial infarction). If 
included as a tool in a rehabilitation network it could provide the citizen-patients with a 
communication and self-motivation medium.  
URSafe could be used as a way of giving the citizens the choice to benefit from a low cost 
community based rehabilitation program and speed up their comeback to normal life, and 
still improve under their own responsibility. 
 
 

1.3.5.2 Alzheimer’s disease 
Alzheimer’s disease and related disorders are a growing concern in the community.  
Dementia , cognitive impairment with disorders including: being lost in time and space, 
having difficulties in speech (aphasia), in finding the proper movement to do particular 
things (apraxia) and being unconscious of yourself and you environment (agnosia), and 
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often problem solving difficulties, is a increasingly common handicap in the European 
population.  
 
PAQUID study (Orgogozo JM, Dartigues JF) gave a population sized evaluation of 
incidence and prevalence of cognitive impairment.  
Mild Cognitive Impairment is found in up to 2.8% of the population over 65 years, its 
incidence is 9.9 ‰ per year, within 2 to 3 years only a little over 40 % revert to normal, 
while nearly a third will develop an Alzheimer’s disease [29].  
After 10 year’s follow up of  a 2950 strong cohort of 65 years + persons with no cognitive 
impairment at baseline ; 393 (13%) had become demented. Alzheimer’s disease is counting 
for 64%, vascular dementia for 29 % and parkinsonism for 7 % [30].  
 
With an expected European population of over 65 years old of 20 % or more, dementia as a 
handicap could strike over 2 % of the European population. Dementia, and notably late 
stage Alzheimer’s disease is considered as XXIst century’s emerging disease.   
The European Commission is aiming at developing an Europe wide care and research 
excellency network to promote high standards in case management. The European 
Alzheimer’s Disease Consortium, Pr. B. Vellas (Toulouse) and Pr. B. Winblad 
(Stockholm), is including 36 participating and associated centres in 10 European countries 
and has been developed for over one year with 3 ongoing studies [31]. 
 
With a mean age at onset of dementia of 82.3 years [32], the related psychiatric symptoms 
and the constant apragmatism (i.e.: the tendency to stay on your own and not to have the 
willing to do things), demented persons tend to experience isolation.  
Practitioners in memory clinics are often facing people that could live on at home if they 
had some care-giver to call for help in case of an accident. Yet the person lives alone, and 
is more likely than not, not to be able to react properly in case of emergency (panicking, 
not being able to use a phone, not being able after a fall to crawl to a comfortable place 
where to wait for help…).  
Thence this almost self-sustaining person will have to be institutionalised.  
 
URSafe, giving an automatic and appropriate alarm, could help fill the gap between the 
times of presence of the professional care-givers involved, and allow the person the choice 
to live home longer. 
 
 

1.4 The existing devices 
Automatic telealarms, defined as medical systems aimed at calling for help without 
intervention of the patient in case of an emergency situation, may be classified in 3 
different categories : at-risk situation detectors, fall detectors and smart-homes (or rather 
smart-homes programs).  
 
Continuous telemonitoring systems such as used for space travels, military developments, 
extreme conditions workers (nuclear power plants, deep sea workers on off-shore drilling 
platforms) or physical exercise monitoring (ex : VTAMM project, RNTS2002, France) 
don’t fit in the scope for they need continuous human presence in front of the monitoring 
screen for alarm detection and don’t activate specifically on the occurrence of an accident. 
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1.4.1 At-Risk situations detectors 
 
Those systems are mainly directed at the frailest of frail elderly. Both sick and handicapped 
people are considered. Namely people with difficulties, not only to walk, but to stand (e.g.: 
transfer from their bed to a nearby chair by their own).  
Most of those people also have cognitive impairment preventing them from having an 
appropriate strategy for recovery and call for help in case of a fall. Those systems are 
mainly designed for hospital or nursing-home monitoring.  
They consist in a piezoelectric sheet that is laid on the patient’s bed or chair. If the system 
can not detect the pressure of the patient’s weight an alarm is raised.  
Due to selection of the patient, if he is not any more on his chair (or bed) it is most likely 
that he fell from it.  
Those systems differ mainly in where the alarm is given and how :  local alarm only (in the 
room) – Bed/Chair Alarm (www.pionnermed.com), Bed (Chair) Alert Pads 
(www.dynamic-living.com), connection with the nurse  - Bed-Check 
(www.bedcheck.com), distant connection – Portable Bed (Chair) Monitor 
(www.fallcare.com).  
Obviously, improper selection of patients will cause an high level of false-alarms and those 
systems are therefor restricted to bed-ridden hospital and nursing-home inpatients. 
 
 

1.4.2 Embedded automatic fall detectors 
 
Considering that the point in avoiding falls is to avoid loss of functionality (handicap). 
Considering that, even if one decreases the risk of falling in a given situation, higher 
abilities will lead to higher functioning level with higher risks. (As an example: after 
rehabilitation patients will sustain the same number of falls but for a three times higher 
level of activity – [33])  
Thence an efficient automatic alarm should be worn on the user. 
 
As most medical emergencies with the patient being unconscious: syncope, seizure, trauma 
involve a fall; detecting falls is the most efficient way to detect emergency medical 
situations. 
On the one hand detection of the fall is likely to cause false alarms (missteps, near falls, 
jumps…), on the other hand only falls with consequences are relevant.  
So most systems have two sensors: one detecting the fall ipse, the other detecting its 
consequences.  
Alarm is given either through a local network either through a mobile phone. e.g.:  

- Attendo used to propose an accelerometer connected to its local control unit,  

- Tunstall had an association of inclinometer and impact detector; if conditions were 
achieved in both sensors the detector would send both a local and a distant alarm 
(via phone network),  
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- 3WAC (www.3wac.com) secure is using an inclinometer and actimeter, it is used 
mainly by isolated workers that control each other by reciprocal connection, alarm 
is sent by mobile phone (GSM), they attempt to develop it for frail elderly persons, 

- AphyCare (www.aphycare.com) is adding, in a watch-like packaging, an 
accelerometer and physiologic measurements with triggers (no measure is 
forwarded to the call centre), it was successfully tested in a geriatric hospital in 
Embruns (France), it has been recently available on the market. 

 
URSafe is adding to an automatic fall detector the possibility to have physiological 
measures that can help have an idea of the diagnosis of the aetiology of the fall and it 
gravity, and not only be aware of the fall. 
 
 

1.4.3 Environmental fall detectors 
These are still research projects. They are also called “Smart Homes”.  
The idea is that sensors scattered in the patient’s home could detect falls without the patient 
having to think about wearing a fall detector. There are on going projects in France, Japan, 
Northern Ireland, Finland, USA.  
The Commission received the SHONE express of interest on the subject in 2002. Of course 
those systems can not follow a patient outside the place were they were fitted. 
 
 
 
 

1.5 Towards an economical model ? 
 
Data are very scarce on the economical model for automatic telealarms.  
European Commission and National Government alike have so far considered them as a 
subsidiary principle issue.  
Development has so far been a matter of private (in a large acceptation including families, 
associations and community organisations, and profit making enterprises) initiative.  
 
Internet search with unspecific research engines (Yahoo, Google) and on Medline was of 
little help.  
 
We organised an enquiry towards the community of geriatricians trough the European 
Young Geriatrician Association (Rumeau P, Spataharakis G, Taranttini F, Dumont C, 
Conroy S, Moulias S and the YGA-EUGMS) ; this has shown a deep lack of 
dissemination of those technologies among the main prescribing persons. We had only a 
few answers and most of them had to look for information that was not readily available.  
 
For the aforementioned reasons, we will not be able to give a throughout view of 
availability of services. Never the less we could contact service and / or system providers in 
various countries in Europe.  
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We could figure over all trends that tend to be quite reproducible from one country to an 
other. 
 
 
 

1.5.1 Global trends in telealarm services 
Telealarms were first devised for two different settings:  
the hospital and nursing home in one hand (evolving from call systems, ex: Tunstall, 
'tunstall@tunstall.be'),  
the home of the patients (either as an addition to an hospital systems offer, or as a 
development from the telecom industry, ex: 3WAC, www.3wac.com).  
Their main object now is to help frail elderly or handicapped people to live at home in the 
community instead of in a institution, even if they lack human support. 
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  AAvvaaiillaabbiilliittyy

CCrriittiiccaall ssiizzee 

A four-parameters model

 

1.5.1.1 Funding sources 
Most of the telealarm manufacturing firms are (or have started as) medium to small 
information and telecom technology firms. They need to make a profit to be viable. One 
could think that users should pay for the support given by the service. 
 
The use as home support is conditioning the economic model: most of the potential users 
have a low income. Most elderly people who would need that kind of device have lost their 
working capabilities; they live either on a pension or on social support.  
Unemployment have on average reduced family funding resources, and younger parents 
often rely on the elder for part of their income, they can seldom loose this source and still 
fund help for their parents.  
 
Yet most senior citizens are eligible for social help or have enlisted in mutual or private 
insurance programs during their working life. In countries with a low governmental social 
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intervention effort, such as United Kingdom, charities and non-governmental organisations 
take to the task (often with locally based entities). 
 
Those conditions explain the need for a social-economy / private initiative partnership.  
The  solidarity is compensating for the low income of the users.  
Two models are seemingly prevailing:  
either the technology firm is providing the service,  
either a body is buying devices and providing the service by itself. 
 

1.5.1.2 Users enlistment - Critic mass / subsidiarity balance 
An other reason for the importance of the associative/public sector in the development of 
telealarms is the critic mass factor conditioning the development of a service including a 
specific call centre.  
If the number of users is too small the call centre can not be funded efficiently, if the body 
providing the service is encompassing too large a geographical territory the recruitment of 
the patients is lacking pertinence.  
The town or region is often chosen as the right surface ( ex: Mutualité de l’Ain– 
département de la Ain, France, London council, United Kingdom, Hellenic Red Cross – 
Athens and Thessaloniki, Greece) for recruiting patients.  
The funding can either be local or statutory and decentralised. 
For some service-providers, the recruitment is targeted to a special category of population 
(ex: Royal British Legion in the United Kingdom), the prospect-users are more easily 
found but more widely dispatched. 
In some occasions the telealarm tend to be a component of a global home care provision 
service (ex: the different regional Irish Health Boards, EIRE, AFSAD in Canton de 
Genève, Switzerland). This last holistic approach appears as the most efficient as giving a 
global gerontologic network. 
 
 

1.5.1.3 Service structure: from technology provider to service provider 
For telealarm manufacturing firms, the straightforward model would have been selling to 
families and families attending to the calls. This model is often of limited value as the point 
for the telealarm system is most of the time that the family is not available.  
 
Then, some diverted the calls in case of absence of answer to the emergency services 
(EMA or fire-brigade). This is causing an overload to the emergency services, that called 
for an evolution of the model. As an example: Sud Isère téléalarme France (38) is directing 
the calls to the departmental Fire Brigade (in France, firebrigade also have emergency 
ambulance service) in Grenoble, the firemen receive: 50 calls on average for 24 hours (80 
% from 8am to 8pm, 20 % 8pm to 8am with no more than 4 calls from midnight to 7 am). 
Maintenance calls are accounting for up to 40%, using mistakes is reaching up to 50%, 
only 5 calls a day will need the help of the fire brigade or an other emergency service. (Cdt 
X. Pergaud, SDIS38). 
 This increased work lead to the fire brigade asking for financial compensation to be able to 
cope with the needs. 
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Call centres are part of the answer. Distant telephone centre is no problem, and it is well 
know that many commercial firms have relocated their customer’s service or 
booking/ordering to low work cost countries such as Philippines or India with English 
speaking local workers.  
Still, efficient support needs training and cultural knowledge that is hardly available 
overseas. Elderly peoples’ demands have to be properly understood, and medical practice 
could show us that it was not straight forward for a Belgian doctor to understand an elderly 
French patient from Gascony, nor for an English doctor to understand a Scottish 
Highlander. This is even more obvious if one has to deal with psychological complaints.  
An other reason why local staff is compulsory in call centres is that elderly people tend to 
be more sensitive to the different accents due to normal ageing of hearing and could have 
difficulties understanding a foreign accent. Service-provider firms have developed local 
call centres in the different countries were they provide services (ex: Attendo Senior Care 
AB, Sweden). 
 
Answering elderly people with a large proportion of medical demands (either somatic or 
psychological) needs proper training. Trained professionals (doctors, nurses, emergency 
ambulance staff) are too expensive to allow profit for private call centre services, at least if 
they had to answer the phone first place. 
 Thence firms developed internal additional training  for people evolving from a phone 
answering initial training (often with geriatric medical consultants, psychologists, referent 
nurses giving lectures). 
 
Call centres help proper use of resources and avoid the overloading of emergency care 
services.  
Answers to conviviality calls are of better quality as part of a provided service (a call centre 
is actually a listening centre) due to a purpose designed service provision.  
Coping with emergencies other than medical is also easier (criminal intrusion, electricity or 
gas problem…). 
 
Some security services using remote monitoring for crime prevention are developing 
trained intervention teams with guard-dogs. No teleassistance company has developed 
intervention teams for medical purpose, this is probably due to two factors interaction with 
the local density of customers (which is obviously low, ex: Attendo is  caring for 15,000 
customers in France compared with some 1,100 kilometres’drive from North to South): 

- Unqualified teams would be a loss of time for proper intervention for the delay to 
reach the scene. 

- Qualified teams would be a high cost and co-ordinating with the “public” (112) 
emergency teams could be difficult. 

 

1.5.2 Examples of telealarm businesses 

1.5.2.1 Telectronic (www.fidelitytelealarm.com) 
Is an electronic company devising and manufacturing telealarms in La Chaux-de-Fonds 
(Switzerland). It is a multinational selling in Europe and North America. It doesn’t propose 
call centre services. 
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1.5.2.2 Tunstall (www.tunstall.group.com) 
Tunstall is a multinational European group that was started in England. It is developing and 
manufacturing telealarm systems and telemedecine devices. They sell telealarm systems 
with call centres. The firm doesn’t usually provide services itself (also it does in the 
Netherlands). 
 

1.5.2.3 Attendo Senior Care (www.attendo.se) 
Attendo first started in the 80’s in Sweden as a manufacturing firm.  
It is now a European multinational providing national call centres.  
More recently, with the acquisition of 49.95% of the former Partena Care in year 2000, 
they have become a global care provider from home care to nursing home in Sweden and 
Denmark. They expect that the private sector, in care to the elderly, will expend in other 
countries as it did in the United Kingdom (2% in 1992 to 58% in 2000).  
If one considers countries like Sweden where it still is only 10% there is a huge potential 
for progression. 
This makes sense, mainly if the private sector acts as service provider for the public bodies; 
thus avoiding the lack of solvability of the end user. 
 
One of the improvements to the public sector is a help in optimising the use of emergency 
services. In 2003, the Attendo call centre in Le Creusot, France, had 304,000 calls from 
15,000 users. A little over half of them were technical calls (180,000 : blackout, low 
battery…). Of the rest (roughly ten calls per patient per year) 12% were distress call (less 
than 1% needing a medical doctor in emergency), 42% were people looking for 
conviviality and 31% of the calls were unwillingly sent. In 15% of cases, the person at the 
call centre had to organise some kind of intervention.  
From those figures one can understand that, with a call centre, the load on Emergency 
Services is greatly improved generating important functioning savings for the public. 
 
Saving can also come for a lesser number of persons needed in the administration to 
implement the telealarms. Teleassistance 31 is part of the Conseil Général de la Haute 
Garonne, those local bodies are in charge in France of the organisation and funding of 
home care for the elderly, in Haute Garonne, it decided to provide free telealarm to senior 
citizens who needed one. Using Attendo, they have a full service and only have to enlist the 
persons. Their staff cost is decreased by paying only for the number of people who are 
using the system. 
 

1.5.2.4 Sud Isère Téléalarme (25, avenue de Constantine BP2606, 38036 Grenoble 
cedex2, France) 

Is an association (Loi 1901) providing telealarm services in the southern part of Isère 
département in the French Alps. It has a mixed funding from public bodies (Conseil 
Général de l’Isère, Centre Communal d’Action Sociale de Grenoble) and from its members 
30 euros for a month (trough either private money or public allowances –Allocation 
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Personnalisée d’Autonomie-). Members may enlist directly or be recruited by the local 
social workers. 
Calls are directed to the firebrigade in Grenoble (CDIS38). For 3200 users there are about 
50 calls a day, 80% from 8am to 8pm, 40% are technical calls, 40% are mistakes, less than 
5 calls a day call for an intervention of one or the other emergency services (fire, 
ambulance, police). The firebrigade had to ask for a compensation fee for the handling of 
the calls. 
 

1.5.2.5 FSASD (fsasd@ge-ariane.ch) 
Fondation des Services d’Aide et de Soins à Domicile is a private foundation with a public 
service purpose in Geneva. It derives its funding from the Etat de Genève at 54%, the 
Office Fédéral des Assurances Sociales at 15%, and from the subscriptions by the users. It 
is an integrated network for support, working on 22 socio-sanitary sectors with nurses and 
social workers and connections with the University Hospital. Patients are either elderly or 
young handicapped or sick persons. They pay a fee for the services they need in the 
package. Telealarm service costs 110 Swiss Franc to install and then 28 Swiss Franc a 
month. The association has its own call centre (Télécontact) and cares for 3,077 customers 
(2003), calls are first directed to the family and then to the call centre in case nobody 
answers. Visits are scheduled on a regular basis to make sure that the user has no problem 
with the device. 
 

1.5.2.6 SAMU 92 (samu92@worldnet.net ) 
SAMU 92 is the hospital body responsible for the co-ordinating of pre-admission medical 
assistance (EMA) for the Haut de Seine Département in Paris suburbs. It hosts, in its own 
buildings, a telealarm call centre. This helps better link and interoperability between the 
“social” telealarm and the “medical” information derived from the EMA report. A tailored 
decision is made fitting to the patients medical and environmental situation. 
They lack simultaneous medical data at the time of the alarm to help send more appropriate 
assistance (e.g.: choice of the type of ambulance and staff, or personal GP). 
URSafe is giving the tool for prediagnosis simultaneously to the alarm. One single and 
same person can co-ordinate the assistance both from a medical and social point of view. 
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1.5.3 Proposed organisation of a telealarm service including benefits from URSafe 
with the example of SAMU 31. 

 
 

  

  

Réseau Télémédecine Régional 
Midi-Pyrénées

(Regional Midi Pyrénées 
Telemedecine Network)
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URSafe send its datas (alarm + simultaneous data). The on duty SAMU31 medical co-
ordinater receives them on his screen in real time. He decides according to the prediagnosis 
(telemedecine practice) which is the traitement needed and who could provide it (family, 
neighbours, personnal GP, EMA with or without MD, proper place to send the patient in 
case of need of hospitalisation). According to local conditions the primary alarm could  be 
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sent to the patient’s personnal GP for quicker rescue. If the GP was absent the alarm would 
be transfered to the SAMU31. 
Nota bene: at the present, the SAMU31 is in charge of reading numerized ECG originating 
from around the world if the patient’s (ships, remote settlements, scientific missions) 
cardiologist is not available at the time of the emergency. The ECG is first sent to the 
patient’s doctor and if he is unavailable the ECG is systematicaly transfered to SAMU31. 
 
 

1.5.4 Economic prospects 
 
Telealarm systems and services have the potential to improve care to the handicapped and 
sick, notably in the elderly population. This improvement could lead to cost savings in the 
health care system by compensating for isolation. 
 
Services development will have to be achieved by a co-operation: 

- Between the public sector (as is already often the case with municipalities, 
local and regional political bodies or decentralized governmental bodies) 
and the private.  

- Between the public health sector (medical co-ordination, hospital…) and 
the private health sector (hospitals, practitioners…). 

Recruiting the patients that could benefit the more is calling for local initiative. 
 
Automatic systems (such as URSafe) that could improve the early diagnosis of problems 
and avoid non-detection (due to the patient not being able to trigger the alarm) and lessen 
consequences. It could help spread a equal access to quality health resources in every 
location over Europe, in a European, national and regional development strategy. 
 
More over telealarm services and call centres, due to specific requirements, are a source of 
jobs that could not be relocated and could be created in high unemployment rate regions. 
 

1.6 Conclusion 
Handicapped home living people, or lonesome elderly people who feel frail, need help to 
stay home longer according to their will. Population ageing is putting our social and 
sanitary systems under pressure with a growing number of frail, sick and handicapped 
citizens. 
 
Telealarms are communication devices that could help fight isolation. They could help in 
reducing medical cost by preventing complications related to late diagnosis of emergency 
medical situations. 
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Telealarms including properly chosen telediagnosis functions could help: 

- By answering the need for medical co-ordination of rescue (Council of Europe, 
Comparative study of the organisation and functioning of emergency medical 
assistance services, co-ordinated medical research programme 1986, Strasbourg 
1990) 

- Avoiding overload on medical emergency health services 

- Directing conviviality calls and non-medical emergency calls to properly trained 
listening centres 

 
There is a need for: 

- Improved publicity of telealarm systems towards care sector actors (medical, 
paramedical notably) 

- A code of conduct in service and technology providers to make sure that any 
system implemented goes with the availability of listening persons expected by 
the user. 

 
We would propose that, under the responsibility of the European Commission, a voluntary 
registering be implemented, country by country, of service and / or system providers.  
The list would be disseminated to the medical sector (geriatric and rehabilitation). 
This could lead to the triggering of an experience sharing and ethical reflection.  
This could help a better provision of telealarm services Europewide in the best interest of 
the European Citizen and in the respect of the subsidiarity principle.  
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2 MEDICAL MULTIMEDIA TELEMONITORING TEST REPORT. 

 

The object of URSafe project and field trials was: 

• to prove the feasibility of an automated telealarm. 

• to assess the use of an UWB transmission in daily life. 

The prototype used for field trials was still too raw for proper medical testing. We could try 
it only on healthy young person. From those tests in healthy volunteer and clinical 
knowledge of rehabilitation and geriatrics, we extrapolated the potential difficulties that 
could be found in elderly or handicapped users. With this methodology we could draw 
attention to some requirements in ergonomy and design for, latter, more matured 
prototypes. 

2.1 Acceptance on the patient’s side. 

2.1.1 Observed difficulties 

2.1.1.1 Donning the prototype is difficult ; 
• the PBS is fitting properly to a regular belt, but it is to wide for the belt to be properly 

fit to the trousers. It’s difficult to wear with a dress. On the other hand its width and 
weight prevents it from sliding off when one goes to the toilets. 

• The ECG and fall detector box are fitted to a flat knitted nylon belt with a plastic push 
buckle. It should be worn under the arm pit. Due to the need to fit the electrodes to the 
wires and then the wires to the ECG trough the left sleeve (doing it between two 
buttons in front would cause the shirt or buttons to tear) it is impossible to clamp the 
ECG between arm and trunk. Holding it in the hand is impossible when fitting it. One 
could not hold it by the belt because it needed to slide for better adjustment. 

• The TCPO2 monitor and UWB transmitter should be fitted last for once the sensor is 
on it gets quite difficult to use that hand. 

2.1.1.2 ECG and TCPO2 boxes tend to slip. 
ECG box is not flexible on the inside (curved side towards the trunk), if the belt is tight 
then the it is limitative and painful during inspiration, it will eventually slip down anyway. 
If the belt is not tight it will slide straight away. In a woman, it is impossible to wear it 
around the thorax as originally intent. 
 
Likewise the problem occurred with the TCPO2 UWB transmitter that slid along the arm at 
the very slightest movement. It tends to turn to the inside of the arm where it limits 
adduction of the shoulder. 

2.1.1.3 The size of the different components is functionally limitative. 
The ECG box can not be worn on the side (under arm pit), as it should for optimal 
functioning of the fall detector because it prevents arm swing while walking (necessary for 
balance). If worn just behind the arm pit, it is making sitting very uncomfortable. If on is 
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driving it causes a bad position that limits the vision field on the left and to the back. This 
bad position caused the tester a T10 right intercostal pain. 
 
The PBS is acceptably comfortable will standing or walking. While sitting it will tend to 
slide forward to the groin. Then, on standing up, it will be limiting the hip flexion. If one 
wants to stand, hip flexion is necessary to translate the projection of the gravity centre of 
the body forward from the surface between the two feet, this flexion has to be even more 
important if the person has a cyphosis. The overall length of the PBS+aerial is limiting the 
flexion and the aerial tend to be pushing painfully in the flank of the user. 
 

2.1.1.4 The TCPO2 sensor is potentially armful. 
The TCPO2 sensor is very limiting for the hand that wears it. After some 30mn the clamp 
becomes painful, on taking it off there are local signs of hyper-pressure and ischemia. In 
one of the tests, when the user was wearing the device at work on a very busy occasion,he 
experienced prolonged (over a week) dysesthesia due to neurapraxis in one of the lateral 
collateral nerves (nervous compression) of the fifth finger of the left hand.  
This should not a medical problem so far as patient’s sensibility is normal, and he can get 
rid of it. It is important to tell the user to get rid of the device in case he, or she, gets de 
slightest discomfort while wearing it. This problem is curtailing the acceptance of the 
device as a telealarm or a rehabilitation monitoring device that should be used more than a 
few minutes on the same patient.  
 

2.1.1.5 Commands ergonomy is still prototype type. 
The multibutton functioning (3 buttons on the PBS, 3 buttons in the ECG box reachable 
only by opening it) is too complex for the use by a patient, or an untrained practitioner or 
physiotherapist. There is no easy way to tell which switch is doing what. The necessary 
switching on sequence is quite complicated and not user-friendly. 

2.1.1.6 Voice recognition 
The voice recognition could not be implemented in the first URSafe prototype. Tests were 
carried out on a remote server via terrestrial telephone network. Acceptance by the users 
was good. Userfriendlyness was acknowledged by users tending to agree in a casual way to 
the proposed solution at the end of the dialog.  
An important part of the sentences are said by a female voice, this added to the 
modifications to the human voice already caused by transmission by phone caused one 
patient with a mild presbyaccousia to be unable to understand the questions. 
 

2.1.2 Conclusions on URSafe prototype medical acceptance. 
Difficulties found during short term field-testing (less than 6 hours) of the prototype in 
young healthy volunteers precludes testing in the long term or on frail elderly patients. 

Ergonomy of the prototype is not fit for those tests nor for clinical trials, at the moment. 
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2.1.3 Proposals for prototype improvement and reflections on prospective 
developments. 

2.1.3.1 ECG sensor. 

Using an ECG sensor with 3 dry reusable nickel free electrodes embedded at the back of 
the ECG acquisition system would avoid wires, allergies and lead positioning problems. 

2.1.3.2 Fall detector 
Packaging of the fall detector should allow for it to be worn under arm pit, i.e. be less than 
1cm thick if we stick to nominal requirements by the manufacturer.  
On the other hand, proper medical trial of the fall detector should tell us if the error derived 
from wearing it at the belt, instead of under the arm pit, could be acceptable as balanced to 
the increased acceptability and the room gain it could bring. 

2.1.3.3 TCPO2 sensor 
TCPO2 sensor should be of the thin single use sticking type to avoid discomfort and 
injuries caused by squeezing and hyper pressure (on the other hand this would improve its 
reliability by not causing local ischemia that interferes with the measure). 
Its usefulness should be questioned, and it would probably make sense to have a modular 
approach (as encouraged by the UWB transmission architecture) two different versions of 
URSafe: one light one for telealarm purpose (remote monitoring of frail elderly or 
handicapped persons living in the community), one more complete one with TCPO2 for 
remote rehabilitation monitoring purpose. 

2.1.3.4 The packaging 
All the parts should be padded on the inside with hypoallergenic, respiring, soft material, 
allowing easy cleaning. Belts should be elastic/extensible for better fit. 
The system should be thought for women as they are the majority of the elderly population 
and of the potential users. Presently the URSafe system, namely the ECG part is not 
compatible with female morphology. 
Also it was part of the scientific and technologic interest of the project to use different 
captors communicating by UWB. UWB proved efficient giving a reliable data 
communication system. Yet the communicating architecture of the URSafe should be 
reassessed : could the number of boxes be reduced, what is the communicating system that 
could afford the best cost-benefit (size of emitter, captor, shape of aerial, energy 
consumption, acceptable data losses, price of components) ? 
 

2.1.3.5 Voice recognition 
Voice recognition system is working efficiently. It needs to be implemented in the system 
itself. A male voice should replace the female one for easier understanding by elderly 
users. 
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2.2 On the medical/call centre side 
The ergonomy of the sever had to cope with two contradictory needs: it both had top be 
“raw” enough to allow display of data that were relevant for testing, thus increasing use 
complexity, and to prefigure the future functional interface.  
Relevant medical data could be entered in the patients file. ECG display format was as 
close as possible to the usual normalised medical ECG display. It should be stressed that 
the display is as on an ECG and not an ECG scope, giving better information at alarm time 
(rhythm and conduction). 
At the time of real use, an automatic display of the ECG with the reference ECG from the 
data base (as chosen by the MD, and subject to change in case of need) and the patients 
data should be implemented. 
Organisational thoughts, according to local resource availability, will determine if there is a 
need for a central server and how to manage more than one incoming alarm at the same 
time (simultaneous display on the same screen, on different screens, priority to some 
alarms according to known medical status, to suspected anomalies as detected by the 
URSafe…). 
There should be the possibility to make instant mobile phone contact from the call centre 
(and the patient). 
Although the present form of display of data is quite convenient and usable, the final form 
of the server could only derive from a clinical use feedback and dialogue with practising 
users. 

2.3 Conclusion on medical feasibility of URSafe 
The monitoring side of URSafe is already quite acceptable and could be easily improved. 
The first prototype of URSafe could show us problems with the size of the different 
elements, the need for a single button procedure, the field-trials acknowledged the choice 
that was made to use a modular system (possibility to choose the pertinent data within the 
different possibilities available: ECG, TCPO2, fall detector). 
 
URSafe as a concept is seemingly excellent and needs further developments. 


