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Telemedicine is now in vogue, being deployed through computer and communication tools in various health fields, such as
diabetology, nephrology, dermatology, neurology, and cardiology. With population ageing, geriatrics is coming into sharp focus.
Telemedicine practices differ for home-based or institutionalized patients in long-term care homes. We take a look at telemedicine

projects in France concerning the elderly.

1. Introduction

The European Union, notably France, is experiencing pop-
ulation ageing. This development will jeopardize the future
balance of public finance, including that of healthcare. Life
expectancy at birth continues to rise worldwide, and in
Europe, it is approaching or exceeding 85 years for women
and 80 years for men [I]. The quality of life in these
extra years, experienced after age 80 or 85, is of increasing
concern to authorities seeking to delay the onset of chronic
diseases, senescence, functional decline, frailty, and loss of
autonomy. The growing number of elderly people in the
French population causes increased usage of the healthcare
system. In 1997, people aged 60 and over represented almost
one-third of the total medical expenditure and almost half
of drug expenditure, while making up only 20% of the total
population. People aged 65 and over have an average outlay
of €3,000 per year, which is higher than that of the general
population average of €1,800 per year [2]. These figures

highlight the impact of the increasing number of elderly
people in our country.

The development of information and communication
technologies (ICTs) for the elderly is a promising venture.
They create new opportunities to assist and care for elderly
people at home or in specialized institutions, including
nursing homes and hospitals. Grouped under the term geron-
technology, the first analyses of their contributions to this
field appeared in the mid-1990s. Gerontechnology examines
technology and ageing in order to improve living conditions
and working environments, as well as medical care for
dependent seniors [3] (Figure 1).

2. Definition and French
Regulations for Telemedicine

According to the French Code of Public Health, telemedicine
is defined as a form of remote medical practice using informa-
tion and communication technologies. It allows healthcare
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professionals, with or without their patient’s presence, to
connect with one another, or with specialists involved in the
patient’s care [4, 5].

Telemedicine is a recent development in healthcare,
enabled by technological progress and promoted by pub-
lic authorities due to its potential possibilities, including
improved accessibility to care, optimized use of professionals’
time, improved collaboration between professionals, opti-
mized care pathways, and revived innovation in therapeutic
treatment plans [6-8].

Telemedicine has shown its effectiveness in the man-
agement of chronic diseases, such as heart failure and high
blood pressure, among others. Monitoring patients with
chronic diseases through the use of telemedicine is a way to
optimize their care [9]. It also offers a better quality of life
for elderly patients. Telemonitoring could lead to a significant
reduction in the number of readmissions, which would
consequently result in lower costs for society. These solutions
also encourage the accurate collection of medical data to
enable improved monitoring of patient health. The objectives
are thus ambitious, ranging from improved rates of morbidity
and mortality to decreased readmissions, improved quality of
life, and reduced economic costs.

3. Method

We undertake a systematic review of related literature by
searching electronic bibliographic databases in PubMed and
Google Scholar and identifying studies published. The search
was restricted to studies published in the era of French
telemedicine projects or studies, results from elderly patients,
and evaluation of home telemedicine programs implemented
in France.

3.1. Telemedicine and Cardiology in the Elderly. Chronic
heart failure affects more than 15 million Europeans, mostly
the elderly [10]. Its development is marked by numerous

episodes of acute heart failure, causing a high rate of repeated
hospitalizations and significant medical expenditure. The
SEDIC study, an educational, home-based study of patients
with heart failure in Normandy, has researched the relevance
of telemedicine devices since 2007 in a clinical, at-home
study (SCAD). The structure of the study is organized around
the patient and is based on the collection of data entered
by the patient and sent to the educational center. It is part
of a prospective, randomized, open-label, multicenter trial
evaluating the impact of educational telemedicine aftercare
for three months in patients over 65 and hospitalized for
acute heart failure (LVEF <45%). The primary criterion is the
number of days of hospitalization for acute heart failure after
one year. The preliminary results at three months involved
73 patients: 35 randomly selected from those receiving tra-
ditional aftercare and 38 from those receiving telemedicine
aftercare. Based on the main judgment criterion, there was
not a significant difference. By the end of this study, 1,040
days of hospitalization from acute heart failure had been
registered. The educational telemedicine aftercare was able
to reduce this number, with 450 days in the telemedicine
group compared to 590 days in the control group. Quality
of life parameters improved equally in both groups. The
study noted a significant decrease in cardiovascular mortality
[11]. The average age for this sample is 76.8 years old,
which is higher than those in other studies, such as the
Tele-HF study’s average age of 61 [12]. The patients from
the SEDIC had better treatment plans than those in Tele-
HF [12]. In the SEDIC study, 20% of patients had one or
more cardiovascular events in three months, including death
and hospital readmission, which was similar to the results
found by Rich et al. [13]. Telemedicine can lower mortality
rates: in fact, in the TEN-HMS study [14], patients who
received telemedicine care lived longer than patients who
received traditional aftercare. The meta-analyses are positive,
with a reduction in morbidity and mortality rates in the
telemedicine groups, according to COCHRANE reviews [15].
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The results at three months in the SEDIC study, although
statistically insignificant, reinforce the idea that telemedicine
has a practical value in the aftercare of elderly patients with
heart failure.

A study by Dary P aims to use at-home telemonitoring
to evaluate the idea of optimizing treatments as a possi-
ble alternative to hospitalization [16]. 29 women and 54
men were included, with an average age of 78 years, 41%
with a preserved ejection fraction and 59% with an altered
ejection fraction. To evaluate the benefits of short-term
telemonitoring, weight, blood pressure, and electrocardio-
grams were collected using a take-home telemedicine kit. The
telemonitoring occurred directly between the patient and the
cardiologist, so the treatment could be adapted in real time.
Telemonitoring is not used as an alert system but rather aims
to continually adapt the treatment according to the results of
measured parameters. The results show an average weight loss
of 2 kg (p<0.0001), linked to a 50% increase in the dosage
of diuretics. During edema flare-ups, the rate of weight loss
is a prognostic tool; if slow, it can predict hospitalization.
Weight is an effective warning sign and powerful educational
tool: it can predict short-term developments and indicate
whether a situation is getting worse. The decrease in blood
pressure is limited to 6 mmHg for systolic pressure (p =0.002)
and 7 mmHg for diastolic pressure (p <0.0001), allowing an
increase in inhibitors of the conversion enzyme/sartans. The
heart rate changes from 87 to 73 bpm (p <0.0001), which
is more important in cases of atrial fibrillation. This is the
second important criterion, after weight control that predicts
the risk of hospitalization. One of the benefits of this method
is the option to offer an alternative to hospitalization for
31 patients (37%)—specifically, management during edema
flare-ups and emergencies, thus avoiding hospitalization.
During the first 30 days after leaving the hospital, 4.4% of
patients died, while 5% were readmitted for recurrence. This
figure rose to 20% when all causes were included. In 2003,
Goldberg et al. [17] published the WHARF study, which
included the largest randomized multicenter sample and
compared the value of telemonitoring aftercare to that of in-
person aftercare. After 6 months, there was no difference in
the rate or time frame of hospital readmissions (p = 0.28), but
there was a significant reduction in mortality rates (p <0.003).
The Telemonitoring to Improve Heart Failure Outcomes
study (Tele-HF) [12] included patients who presented with
decompensated heart failure in the last 30 days. The average
age was 61. There was no notable difference between the
two groups based on the criteria of mortality rate and
hospitalization for any cause, nor on the secondary criteria
of death, hospital readmission, and length of hospital stay.

The E-care telemonitoring project in Strasbourg falls
under the category of telemedicine 2.0 [18]. It has been
developed to optimize the home monitoring of heart fail-
ure patients. It detects situations where there is a risk of
cardiac decompensation and rehospitalization, and it does
this via a telemonitoring 2.0 platform. The E-care platform
indicates when a patient's health status is worsening. These
“warning alerts” are generated for any decompensation of a
chronic disease (particularly heart failure) that may lead to
hospitalization if not treated. The project used nonintrusive

sensors deployed by the Department of Internal Medicine
to record blood pressure, heart rate, oxygen saturation,
and weight among selected elderly polypathological patients.
These sensors are connected by Bluetooth and relay real-
time physiological data about the patient's health status. The
platform also includes a touchscreen tablet that is connected
by Wi-Fiand a router or 3G/4G, making it possible to interact
with the patient and advise on treatment, diet, and lifestyle.
The E-care system includes a server that hosts the patient's
data and a secure Internet portal that the patient and various
hospital- and non-hospital-based healthcare professionals
can connect to. The E-care telemonitoring platform was made
available to patients as part of an experiment conducted
by Strasbourg University Hospital [18]. Between February
2014 and April 2015, 175 patients benefited from the E-care
platform [18]. During this period, the E-care platform was
used on a daily basis by patients and healthcare professionals,
according to a defined protocol of use specific to each patient.
The mean age of these patients was 72 years and the ratio of
men to women was 0.7. The patients suffered from multiple
concomitant diseases and had a mean Charlson index of 4.1.
The main medical history of the 175 patients included were
dominated by heart failure in more than 60% of the subjects,
anemia in more than 40%, atrial fibrillation in 30%, type II
diabetes in 30%, and chronic obstructive pulmonary disease
in 30%. During the study, 1,500 measurements were taken
for these 175 patients, which resulted in the E-care system
generating 700 alerts for 68 patients [18]. Analysis of the
warning alerts showed that the E-care platform automatically
and nonintrusively detected any worsening of the patient's
health, particularly for cardiac decompensation. Indeed, it
was in this aspect that the system yielded the best sensitivity,
specificity, and positive and negative predictive values, at
100%, 72%, 90%, and 100%, respectively. The E-care platform
also demonstrated its ability to detect deterioration in health
status via the multiple diseases present in the patients studied,
with sensitivity, specificity, and positive and negative predic-
tive values of 100%, 30%, 89%, and 100%, respectively. The
level of caregiver satisfaction was considered adequate.
Other studies have been conducted like the COMPAS
study as COMPArative follow-up Schedule with home moni-
toring, with the firm Biotronik, involving monitoring cardiac
pacemakers with 538 patients randomized into 2 branches
(teletransmission versus traditional surveillance). The study
showed the safety of patient monitoring through telecardiol-
ogy over a period of 18 months [19]. SETAM study is a study
about telemedicine in rhythmology. It was a randomized
study (strategy of early detection and active management
of supraventricular arrhythmia with telecardiology) in 2
groups of patients wearing cardiac pacemakers. It showed
that this stimulated early detection of occurrences, with 66%
reduction in hospitalizations linked to atrial arrhythmias
and stroke prevention. The SETAM study is a prospective,
multicentered, randomized study, the objective of which is
to assess the benefits of telecardiology in screening and
implementing therapeutic strategies in atrial fibrillation. The
study showed that telecardiology allows for faster diagnosis
and treatment of patients with atrial arrhythmias as well as a
reduction of the load in atrial fibrillation within 9 months of



monitoring patients in sinus rhythm at the time of inclusion
with a score of CHA2DS2-VASc>=2. 595 patients have been
included in the General Center Hospital in France in a period
of 12.8 +/- 3.3 on average. Average age = 79 +/- 8 years old
[20].

Cardiauvergne ensures the monitoring and coordination
of care for 2000 patients of heart failure throughout the
Auvergne region, older than 60 years of age, through sharing
information via a digital medical file. One single sensor
is assigned to the patient: a scale with a teletransmitter.
Nurses are equipped with a smartphone for access, just as
laboratories and pharmacists access patient files [21].

3.2. Telemedicine and Dermatology for the Elderly. In Aq-
uitaine, an experiment on teleconsultation was conducted
from September 2012 to September 2013 involving six nursing
homes. 19 patients were included with an average age of 82.4.
51 teleconsultations were performed, looking at aftercare for
bedsores (57.9%), trophic vascular ulcers (26.3%), and trauma
wounds (15.8%). Telemedicine significantly improved the
wound healing process and reduced expenditure on bandages
by reducing the rate of dressing changes (p <0.005). The
stakes of telemedicine are high in geriatrics, especially as
regards aftercare for elderly people with chronic conditions
requiring repeated trips and admissions to the hospital.
This work showed an excellent level of aftercare with a
rate of recommendations close to 100%. The information
and assistance available during teleconsultations provided
notable theoretical and practical training to carers in nursing
homes. On the economic side, this study showed that remote
consultations were able to eliminate the need for in-person
consultations or hospitalization for 79% of the patients
included [22]. Telemedicine could also play an essential role
in improving the isolation and education of carers in nursing
homes.

In 2009, at the CHU Besangon Dermatology Depart-
ment’s outpatient treatment center for chronic wounds, 240
patients received 820 bandages from outpatient services.
Most of these cases involved frail, elderly patients with limited
mobility. The Dermatology Department decided to set up a
telemedicine service to provide remote follow-up care and
diagnostics for the wounds. The objectives were to improve
patient aftercare by limiting the number of consultations at
CHRU Besangon’s treatment center, reduce the cost of care,
and offer local hospitals, private practices, and nursing homes
a structured support network [23]. In 2003, a study by the
American Telemedicine Association (ATA) already reported
62 experiments in 37 different USA states using telemedicine
for dermatology [24]. There are two methods of support
defined by the ATA:

(i) Store-and-forward  teledermatology involves an
expert consultant communicating remotely with the
patient's dermatologist and using digital images and
clinical information to make a diagnosis.

(ii) Live interactive teledermatology is a teleconsultation
between the patient and health professionals using
videoconferencing equipment [23, 24].
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This method of care is currently widespread, as shown
by the Télégéria network. Télégéria is one of only a few tele-
consultation experiments in dermatology and has completed
approximately 100 consultations since the project’s launch in
2004 [25].

An experimentation through tele-expertise for treating
chronic wounds in elderly subjects residing in nursing home
was conducted in the Haute-Vienne region. The goal is to
avoid moving elderly patients often with reduced mobility as
well as the costs generated by ambulance transportation. Of
the 40 nursing homes in Haute-Vienne invited to share, 22
commiitted to it, but only the first 10 responses were accepted.
Between April 15, 2010, and April 15, 2012, digital photographs
of 34 patients selected by 10 nursing homes were sent to
the messaging service specifically made for the Limoges
University Hospital. The average number of teletransmissions
by these nursing homes was 3.4 in 2 years. These 34 cases
accounted for 26 chronic wounds in 24 patients. There were
10 pressure sores, 2 perforating foot ulcers, and 14 leg ulcers.
Twenty roundtrip ambulatory commutes were avoided. Tele-
expertise has allowed 20 patients to receive better care for
chronic wounds without moving to a hospital [26]. Other
experiments in telemedicine in the field of chronic wounds
exist in France such as CICAT in Languedoc-Roussillon (now
Occitanie) and TELAP in Normandy. Thus, the service of
telemedicine Domoplaies has allowed a rate of healing of
complex wounds and/or chronic conditions at half the cost
if compared to typical treatment according to a medico-
economic analysis by the CICAT-Occitanie network [27].

3.3. Telemedicine and Nursing Homes. One of telemedicine’s
aims is to spread to nursing homes.

Among the first telemedicine experiments in France
involving nursing homes is Télégéria. Télégéria is a system
offering teleconsultations, video consultations with experts,
and tele-assistance for the elderly in geriatric hospitals and
nursing homes. Being a telemedicine network founded in
2004, Télégéria gives patients (who are living in nursing
homes or hospitalized at the geriatric hospital Vaugirard
Gabriel-Pallez) the benefit of expert advice through tele-
consultations with Georges Pompidou European Hospital
(HEGP, AP-HP). The network is based on the observation
of polypathology among the elderly, which requires advice
from multidisciplinary specialists. The medical objective is
to evaluate the interest and potential of using telemedicine
for clinical sessions in more than 20 areas of expertise,
including orthopedics, dermatology, care of pressure ulcers,
vascular medicine, palliative care, pneumology, neurology,
and urology, as well as sessions between hospital geriatricians
and coordinating physicians from nursing homes.

Dr. Pierre Espinoza is a coordinator of the Télégéria
project for remote geriatrics aiming to connect retirement
homes with hospital specialists through telemedicine. A 15-
month activity report was able to identify 700 telemedicine
sessions that involved the following areas in the following
distributions: orthopedics (35%), cardiology and cardiac and
vascular ultrasounds (32%), dermatology (17%), neurology
(4%), and geriatrics (2%). Télégéria's regional deployment
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in Ile-de-France plans to expand to 30 nursing homes
connected to two major hospitals in the 75™ and 95" districts
[28].

Other programs have emerged, such as the TELEHPAD
program aimed at facilitating access to care in rural areas.
Patients, including both nursing home residents and the
general local population, access teleconsultations thanks to
rooms in the nursing homes directly connected to general and
psychiatric hospitals. Thus, they can benefit from teleconsul-
tations in geriatric medicine, psychiatry, dermatology, cardi-
ology, and neurology. TELEFIGAR is another program aimed
at offering nursing home residents the option of teleconsul-
tations with experts in geriatrics, neurology, dermatology,
and diabetology. It brings together the University Hospital
of Rennes, the Regional Geriatric Center of Chantepie, three
nursing homes, and the Réseau Diabéte 35 organization.

Comprehensive geriatric assessment (CGA) is equally
feasible in nursing homes. This was shown by a retrospective
study in Bordeaux that looked at teleconsultations carried out
in 39 nursing homes in the Gironde and Dordogne regions
[29]. 304 residents benefited from telemedicine for the
management of complex conditions, including psychological
disorders, Alzheimer's or related diseases, chronic wounds,
and psychopathologies, as well as conditions requiring pal-
liative care. The data collected included the average age of
the residents, ADL, MMSE, CIRS-G, and the number and
type of scheduled medications taken each day during hos-
pitalization. 500 teleconsultations were analyzed, with 28.4%
concerning psychobehavioral disorders, 27.8% concerning
complex chronic wounds, 9.2% concerning dermatology, 19%
concerning psychopathologies, and 2.8% concerning pallia-
tive care. Teleconsultation procedures managed to prevent
hospital transfers in 378 cases (75.6%), and the therapeutic
treatment plans were optimized in 351 cases (70.2%). This
preliminary study showed that it is possible to conduct CGAs
through teleconsultations. Few studies have been conducted
concerning telemonitoring in nursing homes [30]. However,
another study by Grabowski and O'Malley, including ran-
domly selected patients [31] from 11 nursing homes, found
similar results: there was a significant reduction (11.3%) in
the number of hospitalizations among residents receiving
telemedicine care.

A study in Toulouse analyzed the reasons for teleconsul-
tations between the Gaubert nursing home in Toulouse and
the geriatric ward of CHU Purpan of Toulouse [32]. This
was a retrospective, descriptive study involving 60 residents
over a period of 19 months, during which 28 teleconsultations
took place with 16 different residents. Of the 28 consulta-
tions, 18 concerned the diagnostic and treatment plans of
patients with severe dementia. One consultation concerned
a patient’s agitation at being bathed, while others were about
the management of patients with aberrant motor behaviors
and nocturnal ambulation. Four consultations dealt with
dermatological issues, like ulcers. Two consultations con-
cerned iatrogenic risk assessment in polymedicated patients,
and two concerned patients who have experienced falls.
Mathieu-Fritz [33] conducted a study with the Télégéria
project concerning teleconsultations between the HEGP and

a geriatric hospital from June 2009 to February 2010. The 333
consultations involved 16 areas of expertise: 35% concerned
orthopedics and 16% concerned dermatology. The average
age of a Télégéria participant is 85.7. Teleconsultations avoid
unnecessary transport, which can be challenging for frail
patients [34]. Involving the patient and their family in the
professional exchange through teleconsultation reinforces
their commitment to the patient's treatment plan. The tele-
consulting project in nursing home was initiated by ARS Lor-
raine alongside the CHRU of Nancy and the firm Télésanté
Lorraine. The measure is part of the experiment “Elderly
Individuals at Risk of Losing Independence” or PAERPA.
The first teleconsultations in nursing home in Lorraine were
inaugurated on June 24, 2014. Two nursing homes were
initially included (the Park Residence and the Saint-Joseph
Residence), and then 3 other nursing homes joined their
ranks, bringing the number to 5. Five fields of medical
query have been targeted with cardiovascular and lung
diseases, geriatric psychiatry, dermatology, medicine-related
illnesses, and palliative care. In total, 60 teleconsultations
were conducted for 41 residents who were on average 87.2
years old [35].

A “telemedicine, gerontology, and rurality” project con-
ducted in the Gorre Valley focuses on 9 nursing homes in the
region of Limousin (675 residents). The goal is to decrease the
number of hospitalizations and transports of elderly residents
in order to improve the care they receive. Those leading the
project are conducting a medico-economic assessment with
an estimated 25% decrease in healthcare expenditures [36].

Telemedicine has recently been developed in response to
epidemiological, demographical, and economical problems
in the French Healthcare system and telepsychiatry is no
exception to this rule but few studies have evaluated its
applicability and acceptability when applied to the elderly.
The Du Rouvray Center's psychiatric team at the Rouen
University Hospital is equipped with a telemedicine service
for psychiatric consultation in retirement homes in the Seine-
Maritime. Since the start of the program, activity has gone
from about one hundred external consultations per year to
one hundred per month [37].

Other studies have been conducted concerning telemed-
icine and oral health among patients in nursing homes. The
oral health of residents in communal medical institutions is
alarming. The few studies carried out show that almost half
of the elderly people living in long-term care facilities have
not had consultations with a dentist in over five years [38].
The rate of appointments with dentists among the residents of
these facilities is less than 25% of that of senior citizens living
at home [39]. The primary objective of the e-DENT project
is to validate the use of telemedicine in dentistry, mainly for
residents in nursing homes [40]. This is the first experiment
of its kind in France. It will include 400 teleconsultations in 8
nursing homes managed by the Alzés Central Hospital and
200 teleconsultations in 4 nursing homes managed by the
Thau Basin Central Hospital. These 600 patients will have the
benefit of 2 remote consultations each, at 6-month intervals.
In nursing homes, remote oral consultations will finally
enable general health checkups for each resident. Oral health
is often neglected, despite recommendations from the French



National Authority for Health (HAS) and health insurers that
senior citizens in care have an oral checkup and at least one
dentist appointment every year. Dental telemedicine lowers
the cost of these checkups. A specially trained nurse uses a
SoproCare camera with fluorescent light to take videos and
photos of the inside of the patient's mouth, allowing for easy
detection of cavities and gum disease. A study in Limousin
entitled the “TELEDENT study” examined the same issue.
This study was conducted by Limoges University Hospital
and Guéret Hospital, with the goal of using telemedicine to
prevent tooth problems in the elderly. In total, 235 patients
were examined. The average age was 84.4, + 8.3 years, and
59.1% of the subjects were women. A total of 128 (55.4%)
patients had a dental disease. The sensitivity of the remote
sensing was 93.8% for the diagnosis of dental disease (95%
confidence interval 90.7-96.9), and the specificity was 94.2%
(95% CI91.2-97.2). Of the 128 cases of dental disease identified
by remote sensing, 6 (4.8%) were false positives. Remote
sensing assessments were faster than face-to-face exams,
taking 12 and 20 minutes, respectively [41].

The LAAS is interested in issues concerning the surveil-
lance of elderly individuals. The PROSAFE project was con-
ducted as part of a collaboration between the LAAS and EDF
R and D during the nineties. It is a nonintrusive surveillance
support system for elderly and handicapped individuals. The
system has been the subject of tests on 3 patients for 8
months (tele-surveillance of the patient in room) inside the
Charron nursing home (Charente Maritime). It was then
installed in several apartments (residential homes for the
elderly in Orleans) to monitor a single person living alone
[42].

3.4. Telemedicine in Geriatric Home Care. Telemedicine
projects in geriatric home care are beginning to multiply. The
ESOPPE project, conducted in Correze, France, is unique
in Europe. It is an economic, social, and environmental
assessment of home automation and advanced remote assis-
tance (DTA) among the elderly living at home with limited
autonomy. The program included 194 adults aged 65 and
over living at home and registered on a list of frail elderly
people. Participants were uniformly asked about their history
of falls during the year prior to their most recent health
examination. The recall period was one year. 77 (40.5%)
elderly fell at home, 29 (30.9%) in the exposed group and
48 (50.0%) in the unexposed group. The use of light path
coupled with tele-assistance was significantly associated with
the reduction in falls at home (p value = 0.0012). There
was also a greater reduction in postfall hospitalization rate
among exposed group (p value = 0.009). In fact, a 30%
decrease was noted in falls among people using the home
automation and remote assistance package. In terms of
falls, DTA considerably improves outcomes, both in number
and severity. At the end of the experiment, elderly people
with DTA were significantly less depressed than the control
subjects. In terms of dependence, the trend seems positive,
with a marked improvement according to the French index
for measuring independence (GIR), but this has yet to be
validated over a longer period. During the experiment, there
were no known cancellations of the DTA package [43].
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Since autumn of 2015, 268 patients over the age of 65 from
Limousin and Loir-et-Cher have been receiving aftercare
from the Geriatric Department and the Chronic Disease
Department of the Limoges Hospital without actually going
to the hospital. Their care depends on the home nurses
who examine them using devices connected to the Internet.
Limoges University Hospital is a participant in the iCare
project. Being one of a kind in Europe, this pilot research
project evaluates the effectiveness of at-home, medical tele-
monitoring for elderly people with chronic diseases. Their
objective is to demonstrate that telemonitoring of chronic
diseases in elderly patients prevents decompensation, loss of
balance, and unexpected hospitalization.

The study was conducted over a period of 12 months with
500 senior citizen volunteers. Among them, some had the
benefit of telemonitoring through biometric sensors installed
in their homes. These sensors, which do not need to be worn
on the body, monitor constants, such as blood pressure, blood
glucose, weight, blood oxygenation level, and temperature.
Each day, a transmitter will securely send the data to the
patient's attending physician, private nurse, and a CHU
geriatric specialist simultaneously [44]. Franco et al. worked
on a study of elderly people with Alzheimer's disease who had
telemonitoring in their homes [45]. The system allowed them
to detect nycthemeral rhythm drifts from location data.

One should mention the DETECT study, which looks at
telemedicine for the management of psychobehavioral disor-
ders. The study is sponsored by Toulouse University Hospital,
and the coordinating investigator is Professor Soto. This is a
randomized, open-label, multicenter intervention study, with
a control group receiving usual care and an intervention
group receiving remote expert consultations. 20 nursing
homes are involved. The main objective is to evaluate the
acceptability of expert teleconsultation, with the secondary
goals of tracing and comparing specific parameters in the two
nursing home groups, such as the rate of hospitalizations and
consultations for behavioral and psychological symptoms of
dementia (BPSD), the rate of prescriptions for neuroleptic
and psychotropic drugs, patient care costs, and patient quality
of life [46].

The GERONTOACCESS study (2015-2017) revolves
around the use of telemedicine in rural gerontology in the
Saint-Laurent-sur-Gorre commune. It includes 9 nursing
homes and 428 seniors in Limousin, with the main objective
of reducing unscheduled hospital admissions. 1,000 incidents
per year were counted, including those from DETECT [47].
The results are currently being analyzed.

SALVEO is a smart system of monitoring and tele-
assistance for the elderly living alone at home. It analyzed
collected data of environmental sensors like “movement,
temperature, door contact” deployed on site. This server
enables sending alerts to family members or to nursing assis-
tants. The occurrences detected by this system are failure to
wake up, falls, absence of movements, abnormal temperatures
inside housing, sleep disturbance, time length of kitchen and
bathroom use, and the individual's rate of mobility [48].

The project OURSES, or “Supplying Rural Use of Services
by Satellite”, is a project of the competitive cluster “Aeronau-
tics, Space and Embedded Systems” in the Midi-Pyrénées and
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TaBLE 2: Outpatient telemedicine projects.
ECARE project Remote surveillance 175 patients with heart‘ failure, 700 alerts in 68 Cardiology

patients
COMPAS study Remote surveillance It revealed security in monitoring patients with Cardiology
pacemakers
2,595 patients included out of 57 general hospitals;
SETAM study Remote surveillance it revealed treating patients with atrial Cardiology
arrhythmias as soon as possible
. . Halving of mortality and nearly 2/3 the rate of .
Cardiauvergne Remote surveillance re-admissions on the first 538 patients included Cardiology
DOMOPLAIES . . .
(CICAT-Occitanie/TELAP Tele-expertise 14’090 tele-consult'atmns for 4,500 patients, with Dermatology
improved healing rate and reduced costs
Normandy)
SALVEO Helpline Use of environmental sensors Geriatrics
Monitoring of patients with Alzheimer's disease,
HOMECARE project Remote surveillance thanks to the use of a hybrid sensor network, Geriatrics
experimentation at the local hospital of Caussade
Home experimentation in elderly patients with

. heart failure; it showed a reduction in .

SEDIC study Remote surveillance cardiovascular mortality and number of days of Cardiology
hospitalization
Optimization of treatments in 83 heart failure

. patients at home; it revealed weight loss, a 26% .

Study by Dary, P. et al. Remote surveillance reduction in hospitalizations, and a reduction in Cardiology
heart failure deaths
Project of the Chronic
Wounds Outpatient Tele-consultations- 820 outpatient wound dressings and 240 patients Dermatolo
Treatment Center at Helpline followed up 8y
CHRU Besangon
. . Experiment on 100 elderly people at home; it -

ESOPPE project Helpline reveals a 30% reduction in falls Geriatrics
e-COBAHLT/ICARE Remote surveillance Ongoing experiment on 536 elderly patients, in Geriatrics

Project

collaboration with Limoges University Hospital

Aquitaine regions. This project aims to highlight the benefits
of communication technologies by satellite for direct surveil-
lance of isolated individuals in rural areas who do not have
means to access high-speed networks. This is a telemedicine
system based on remote monitoring, to remotely monitor the
electrocardiogram in real time. The system analyzes the signal
from the ECG sensor that the patient wears. The doctor can
be alerted if the system detects a fault or can remotely analyze
all stored data. It also seeks to follow behavioral deviations of
the elderly subject in the night thanks to motion detectors
activated in room. Alerts are sent to the remote doctor's PC
when an unusual situation has been detected. The OURSES
system was the subject of a clinical assessment in “Tibiran-
Jaunac” in the middle of a rural region in the Hautes-Pyrenées
[49].

And finally, we can evoke the HOMECARE project aims
at testing and qualifying, in terms of operations, a complete
system of tele-surveillance for elderly individuals suffering
from Alzheimer's disease. A surveillance platform has been
institutionally activated at the local hospital in Caussade,
based on the collection of location data from a network
of hybrid sensors. The doctor and nursing staff receive
alarm notifications. This consultation has to be done with
a computer interface and presupposes remote access (i.e.,

tele-surveillance system based on a network of multisensory
sensors) [50].
We summarize these projects in Tables 1 and 2

4. Limit

The goal of telemedicine is not to replace doctors, but rather
to assist them on a daily basis to simplify contact and
help diagnosis by reducing the loss of time (transport, for
example). Beyond reducing the problem of medical deserts,
the deployment of telemedicine in France would optimize
the use of doctors' time, regularly faced with the withdrawal
of patients and cancellations of appointments at the last
moment.

On the other hand, telemedicine consultations are cur-
rently not supported by social security. The price of the
consultation is therefore the responsibility of the patient,
or his complementary health. Ultimately, telemedicine must
be accompanied by a satisfactory management to seduce
patients. In addition, the implementation of these devices
remains very expensive, whether in the acquisition or mainte-
nance, but also and especially in the training of professionals
(and patients) who will use them. In addition, there is still a
concern about the transmission of health data, which can be
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easily manipulated. The CNIL, however, ensured its control
of these health data. These practices must also be very well
supervised. One of the keys to this success is also training
health professionals in these innovative techniques as well as
facilitating access to reimbursement for telemedicine.

5. Conclusion

The avenues for telemedicine applications are gradually
opening up to geriatrics, and projects should increase in the
years to come. There are multiple forces driving this, but
the preservation of quality of life for seniors at home and in
retirement homes is an especial priority. Currently, thanks to
the E-CARE platform, our team is developing a system for
telemonitoring geriatric risk among nursing home residents
with the aim of reducing preventable hospitalizations in
emergency departments and preventing decompensation of
patients with geriatric risk factors.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] OCDE, Panorama De La Santé 2015: Les Indicateurs De LOCDE,
Editions OCDE, Paris, France, 2015, http://dx.doi.org/10.1787/
health_glance-2015.fr.

[2] B. Davin and A. Paraponaris, “Vieillissement de la population
et dépendance;” Un Coiit Social Autant Que Médical, vol. 19, pp.
1-64, 2012.

S. Clément, C. Rolland, and C. Thoer-Fabre, Usages, Normes, Au-
tonomie: Analyse Critique De La Bibliographie Concernant Le Vie
illissement De La Population, Toulouse Le Mirail - CNRS, http://
perso.numericable.fr/sitedurtf7/downloads/Rapport%20Usages,
%20Normes.

Loi no 2009-879 du 21 juillet 2009, portant réforme de I'’hdpital
et relative aux patients, a la santé et aux territoires, dite loi HPST,
JO, 21 juillet 2009: 12184.

[5] Code de Santé Publique, art. L. 6316-1. https://www.legifrance
.gouv.fr/affichCodeArticle.do?cid Texte=LEGITEXT000006072665&
amp;idArticle=LEGIARTI000020891327 &amp;date Texte=&amp;
categorieLien=cid.

[6] P. Y. Benhamou, M. Muller, S. Lablanche, and I. Debaty, “La
télémédecine au service de la prise en charge des patients
diabétiques : développements actuels et conditions du succes,”
La Recherche Européenne en Télémédecine, vol. 2, pp. 23-28,
2013.

[7] P. Simon and L. Williatte Pellitteri, “Le décret frangais de
télémédecine: une garantie pour les médecins,” La Recherche
Européenne en Télémédecine, vol. 1, no. 2, pp. 70-75, 2012.

Loi no 1577-2002 du 30 décembre 2002 relative a la
responsabilité civile médicale et loi no 2004-810 du 13
aout 2004 relative a l'assurance maladie. https://telemedinov
fr/12-t%C3%A91%C3%AIM%C3%A9dinov-dossier-t%C3%
A91%C3%AIM%bC3%A9decine. html.

[9] N. A. Martinez-Gonzélez, P. Berchtold, K. Ullman, A. Busato,
and M. Egger, “Integrated care programmes for adults with

chronic conditions: A meta-review;” International Journal for
Quality in Health Care, vol. 26, no. 5, pp. 561-570, 2014.

[3

—_

[4

[8

[10] K. K. Ho, J. L. Pinsky, W. B. Kannel, and D. Levy, “The
epidemiology of heart failure: the Framingham study;,” Journal
of the American College of Cardiology, vol. 22, supplement A, no.
4, pp. 6A-13A, 1993

C. Biannic, G. Coutance, J. Calus et al., “Educational home
follow-up by telemedicine in cases of cardiac insufficiency. Ran-
domised, multicentric study from the Basse-Normandie region.
Preliminary results,” La Recherche Européenne en Télémédecine,
vol. 1, pp. 40-48, 2012.

[12] S. I. Chaudhry, B. Barton, J. Mattera, J. Spertus, and H. M.
Krumbholz, “Randomized Trial of Telemonitoring to Improve
Heart Failure Outcomes (Tele-HF): Study Design,” Journal of
Cardiac Failure, vol. 13, no. 9, pp. 709-714, 2007.

[13] M. W. Rich and K. E. Freedland, “Effect of DRGs on three-
month readmission rate of geriatric patients with congestive
heart failure,” American Journal of Public Health, vol. 78, no. 6,
Pp. 680-682, 1988.

[14] J. G. E Cleland, A. A. Louis, A. S. Rigby, U. Janssens, and A.
H. M. M. Balk, “Noninvasive home telemonitoring for patients
with heart failure at high risk of recurrent admission and
death: The Trans-European Network-Home-Care Management
System (TEN-HMS) study,” Journal of the American College of
Cardiology, vol. 45, no. 10, pp. 1654-1664, 2005.

[15] S. C. Inglis, R. A. Clark, R. Dierckx, D. Prieto-Merino, and J.
G. Cleland, “Structured telephone support or non-invasive tele-
monitoring for patients with heart failure,” Cochrane Database
of Systematic Reviews, vol. 31, Article ID CD007228, 2015.

[16] P. Dary, “Remote monitoring in heart failure: Feasibility and
results of a limited 14-day follow-up of 83 patients,” La Recherche
Européenne en Télémédecine, vol. 3, pp. 125-132, 2014.

[17] L.R.Goldberg,]. D. Piette, M. N. Walsh et al., “Randomized trial
of a daily electronic home monitoring system in patients with
advanced heart failure: the weight monitoring in heart failure
(WHAREF) trial,” American Heart Journal , vol. 146, no. 4, pp.
705-712, 2003.

[18] E. Andres, S. Talha, A. Benyahia et al., “Experimentation of an
e-platform to detect situations at risk of cardiac impairment
(platform E-care) in an internal medicine unit,” La Revue de
Meédecine Interne, vol. 37, no. 9, pp. 587-593, 2016.

[19] P. Mabo, E Victor, P. Bazin et al, “A randomized trial of
long-term remote monitoring of pacemaker recipients (The
COMPAS trial),” European Heart Journal, vol. 33, no. 9, pp. 1105—
1111, 2012.

[20] W. Amara, C. Montagnier, S. Cheggour et al., “Early detection
and treatment of atrial arrhythmias alleviates the arrhythmic
burden in paced patients: the SETAM study;” Pacing and Clinical
Electrophysiology, vol. 40, no. 5, pp. 527-536, 2017.

[21] M.-C. Boiteux, P. Rey, E. Cadiou, and C. Chauvet, “Cardiau-
vergne is a remote monitoring and care coordination service for
patients with severe heart failure,” Soins, vol. 61, no. 810, pp. 45—
47, 2016.

[22] N. Salles, M. P. Baudon, C. Caubet et al., “Telemedecine
consultations for the elderly with chronic wounds, especially
pressure sores,” La Recherche Européenne en Télémédecine, vol.
2, pp. 93-100, 2013.

V. Bonnans, L. Droz-Bartholet, E. Garcia, P. Lecuyer, B. Faivre,
and P. Humbert, “Implementation of a teledermatology depart-
ment in the Franche-Comté region, France,” La Recherche
Européenne en Télémédecine, vol. 1, no. 3-4, pp. 96-103, 2012.

(11

[23

[24] http://www.atmeda.org.


http://dx.doi.org/10.1787/health_glance-2015.fr
http://dx.doi.org/10.1787/health_glance-2015.fr
http://perso.numericable.fr/sitedurtf7/downloads/Rapport%20Usages,%20Normes
http://perso.numericable.fr/sitedurtf7/downloads/Rapport%20Usages,%20Normes
http://perso.numericable.fr/sitedurtf7/downloads/Rapport%20Usages,%20Normes
https://www.legifrance.gouv.fr/affichCodeArticle.do?cidTexte=LEGITEXT000006072665&idArticle=LEGIARTI000020891327&dateTexte=&categorieLien=cid
https://www.legifrance.gouv.fr/affichCodeArticle.do?cidTexte=LEGITEXT000006072665&idArticle=LEGIARTI000020891327&dateTexte=&categorieLien=cid
https://www.legifrance.gouv.fr/affichCodeArticle.do?cidTexte=LEGITEXT000006072665&idArticle=LEGIARTI000020891327&dateTexte=&categorieLien=cid
https://www.legifrance.gouv.fr/affichCodeArticle.do?cidTexte=LEGITEXT000006072665&idArticle=LEGIARTI000020891327&dateTexte=&categorieLien=cid
https://telemedinov.fr/12-t%C3%A9l%C3%A9m%C3%A9dinov-dossier-t%C3%A9l%C3%A9m%C3%A9decine.html
https://telemedinov.fr/12-t%C3%A9l%C3%A9m%C3%A9dinov-dossier-t%C3%A9l%C3%A9m%C3%A9decine.html
https://telemedinov.fr/12-t%C3%A9l%C3%A9m%C3%A9dinov-dossier-t%C3%A9l%C3%A9m%C3%A9decine.html
http://www.atmeda.org

10

(25]

(26]

[27]

[29]

[30]

(31]

[32]

(33]

[34]

(35]

(36]

(37]

(38]

(39]

[40]

[41]

P. Simon and D. Acker, “La place de la télémédecine dans
lorganisation des soins,” CGES-Rapport Mission Thématique,
vol. 7, pp. 1-145, 2008.

A. Sparsa, V. Doffoel-Hantz, and J.-M. Bonnetblanc, “Assess-
ment of tele-expertise among elderly subjects in retirement

homes,” Annales de Dermatologie et de Venereologie, vol. 140, no.
3, pp. 165-169, 2013.

A. Sood, M. S. Granick, C. Trial et al., “The role of telemedicine
in wound care: A review and analysis of a database of 5,795
patients from a mobile wound-healing center in Languedoc-
Roussillon, France,” Plastic and Reconstructive Surgery, vol. 138,
no. 3, pp. 248-256, 2016.

P. Espinoza, A. Gouaze, B. Bonnet, M. Fabbro, O. Saint-Jean,
X. Mortelette et al., “Déploiement de la télémédecine en terri-
toire de santé. Télégéria, un modele expérimental précurseur;,”
Telemedicine Health, vol. 725, pp. 9-17, 2011.

N. Salles, A. Lafargue, V. Cressot et al., “Global geriatric
evaluation is feasible during interactive telemedicine in nursing
homes,” La Recherche Européenne en Télémédecine, vol. 6, no. 2,
pp. 59-65, 2017.

A. G. Ekeland, A. Bowes, and S. Flottorp, “Effectiveness of
telemedicine: a systematic review of reviews,” International
Journal of Medical Informatics, vol. 79, no. 11, pp. 736-771, 2010.
D. C. Grabowski and A. J. O’'Malley, “The care span: Use
of telemedicine can reduce hospitalizations of nursing home
residents and generate savings for medicare,” Health Affairs, vol.
33, no. 2, pp. 244-250, 2014.

S. Bismuth, A. Remande, P. Découard et al., “Reasons for using
telemedicine in general medicine: Initial study of a French
nursing home for elderly persons,” La Recherche Européenne en
Télémédecine, vol. 3, no. 2, pp. 77-83, 2014.

A. Mathieu-Fritz, D. Smadja, P. Espinoza, and L. Esterle, “T¢él-
émédecine et gériatrie. La place du patient 4gé dans le dispositif
de consultations médicales a distance du réseau Télégéria,”
Gérontologie et Société, vol. 141, p. 117, 2012.

A. Bensmail and P. Arlet, Télémédecine: Rentabilité économique
et médicale. Evaluation d’une expérience en médecine médicale.
UPS-Toulouse III [PhD Thesis], 2002.

A. Morettini, “Telemédecine et téléconsultations gériatriques en
EHPAD: Etat des lieux aprés deux ans dexpérimentation au sein
de la residence EHPAD Le Parc a Nancy,” P46, Aout 2016.

T. Dantoine and F. Breurec, “Télémédecine, gérontologie et
ruralité,” European Research in Telemedicine, vol. 3, no. 4, p. 186,
2014.

C. Elie-Lefebvre, J. P. Schuster, and F. Limosin, “Telepsychiatry:
what role in the care of the elderly?” Geriatrie Psychologie
Neuropsychiatrie du Vieillissement, vol. 14, no. 3, pp. 325-331,
2016.

https://www.has-sante.fr/portail/upload/docs/application/pdf/
2010-10/corriges_synthese_carie_dentaire_version_postcollege-

10sept2010.pdf.

S. Thiébaut, L. Lupi-Pégurier, A. Paraponaris, and B. Ventelou,
“Comparaison du recours a un chirurgien-dentiste entre les
personnes institutionnalisées et celles vivant a domicile, France,
2008-2009,” BEH, vol. 7, pp. 60-64, 2013.

N. Giraudeau, J. Valcarcel, H. Tassery et al., “E-DENT project:
Oral teleconsultation in long-term care homes,” La Recherche
Européenne en Télémédecine, vol. 3, pp. 51-56, 2014.

A. Queyroux, B. Saricassapian, D. Herzog et al., <‘Accuracy of
Teledentistry for Diagnosing Dental Pathology Using Direct
Examination as a Gold Standard: Results of the Tel-e-dent

(42]

[46]

(47]

(48]

(49

(50]

Current Gerontology and Geriatrics Research

Study of Older Adults Living in Nursing Homes,” Journal of the
American Medical Directors Association, vol. 18, no. 6, pp. 528-
532, 2017.

M. Chan, E. Campo, and D. Estéve, “PROSAFE, a multisensory
remote monitoring system for the elderly or the handicapped,”
in Proceedings of the ICOST "03, pp. 89-95, 2003.

A. E. Tchalla, F. Lachal, N. Cardinaud et al., “Efficacy of simple
home-based technologies combined with a monitoring assistive
center in decreasing falls in a frail elderly population (results of
the Esoppe study),” Archives of Gerontology and Geriatrics, vol.
55, 10. 3, pp. 683-689, 2012.

http://www.revue-hospitaliere.fr/ Actualites/Telesurveillance-a-
domicile-despersonnes-agees-Projet-Icare.

C. Franco, ]J. Demongeot, C. Villemazet, and N. Vuillerme,
“Behavioral telemonitoring of the elderly at home: Detection of
nycthemeral rhythms drifts from location data,” in Proceedings
of the 24th IEEE International Conference on Advanced Informa-
tion Networking and Applications Workshops, WAINA 2010, pp.
759-766, 2010.

A. Piau, E Nourhashemi, A. De Mauléon et al., “Telemedicine
for the management of neuropsychiatric symptoms in long-
term care facilities: the DETECT study, methods of a cluster
randomised controlled trial to assess feasibility,” BMJ Open, vol.
8, no. 6, p. €020982, 2018.
https://www.nouvelle-aquitaine.ars.sante.fr/system/files/2018-
01/Telemedecine_08_Presentation.pdf.

Pervaya, “SALVEO: Un systeme intelligent de suivi et de
téléassistance de personnes agées vivant seules a domicile,”
SALVEQ. [En ligne], Disponible sur: http://www.pervaya.com/
index.html.

C. Mailhes, B. Comet, H. De Bernard, E. Campo, A. Prieto, and
S. Bonhomme, “Telemedicine applications in OURSES Project,”
in Proceedings of the 2008 International Workshop on Satellite
and Space Communications, IWSSC’08, pp. 124-128, France,
October 2008.

W. Bourennane, Etude et conception dun systéme de télésur-
veillance et de detection de situations critiques “par suivi
actimétrique” des personnes d risques en milieu Indoor et Out-
door, Université Toulouse 2 Le Mirail, 2013.


https://www.has-sante.fr/portail/upload/docs/application/pdf/2010-10/corriges_synthese_carie_dentaire_version_postcollege-10sept2010.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2010-10/corriges_synthese_carie_dentaire_version_postcollege-10sept2010.pdf
https://www.has-sante.fr/portail/upload/docs/application/pdf/2010-10/corriges_synthese_carie_dentaire_version_postcollege-10sept2010.pdf
http://www.revue-hospitaliere.fr/Actualites/Telesurveillance-a-domicile-despersonnes-agees-Projet-Icare
http://www.revue-hospitaliere.fr/Actualites/Telesurveillance-a-domicile-despersonnes-agees-Projet-Icare
https://www.nouvelle-aquitaine.ars.sante.fr/system/files/2018-01/Telemedecine_08_Presentation.pdf
https://www.nouvelle-aquitaine.ars.sante.fr/system/files/2018-01/Telemedecine_08_Presentation.pdf
http://www.pervaya.com/index.html
http://www.pervaya.com/index.html

