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Abstract:

Aims:

Background:

Medical telemonitoring can make life easy and safe for elderly.

Objective:

Methods:

Results:

Conclusion:

(HER) and send the patient file to a H, I & S (HIS).

We aim to develope a system allowing the telemonitoring of the elderly health status. Medical telemonitoring can make life easy and safe for
elderly. The goal of this project is the development of a medical telemonitoring application.

The goal of this project is the development of a medical telemonitoring application.

In this paper we exposed the different steps of the developing of a medical telemonitoring system designed for the elderly. We studied the medical
needs and the system specifications. We used the UML language. Then we detailed the designed system with a total respect to the standard for the
interoperability of connected medical equipment, Continua. We presented printed screens of the realized interfaces.

We realized an application based on web development, more specifically development of a management application for medical telemonitoring.

In terms of perspectives, we aim to integrate security protocols in the developed system, integrate the data sent from the sensors into an E, H & R

g
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1. INTRODUCTION

The population of the elderly is growing all over the world.
In 2017, about 962 million people were aged 60 and over,
representing 13% of the world total population. This rate
increases by about 3% each year and by 2050, all continents
except Africa will have more than a quarter of their population
aged 60 and over [1, 2]. Today, there is a remarkable growth in
the number of patients with chronic diseases closely related to
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the aging phenomenon. In an accelerated aging world, long-
term patient follow-up and improved quality of life have
become relevant topics of discussion in the connected health
field to facilitate monitoring and handling the elderly. Older or
chronically ill people might prefer to stay at home, but they
need ongoing assistance. The telemonitoring of these
individuals aims to monitor remotely their vital signs or health
status to ensure continuity of care and management in emer-
gencies, especially for patients with chronic conditions such as
diabetes, hypertension, cardiovascular diseases, and asthma.
Fig. (1) presents Canadian statistics of the health problems of
the elderly [3].
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Important reflections in the world of health have been
conducted in order to make improvements to existing practices
through innovative technological solutions and medical
regulations. In addition, since medicine has adapted to the
revolu- tions of ICT (Information and Communication
Technologies), the development of applications and systems of
telemedicine has become a significant challenge that aims to
enable patients to live under better favorable conditions as long
as possible. The provision at home of communicating self-
monitoring devices facilitates regular monitoring of patients.
These systems must allow professionals to tele-monitor the
patient’s essential vital signs and to be able to interfere in case
of emergency. This paper aims to develop a medical tele-
monitoring management system, as a reliable solution to help
minimize the overload in health networks for older people by
ensuring a better quality of life and daily monitoring their state
of health while staying at home.

The telemedicine can minimize the effect of increasing the
number of patients with chronic diseases and/or polypatho-
logies related to aging and can reduce the transportation or
hospitalization costs. To ensure better surveillance of the
elderly or those with chronic diseases, our main objective in
this project is to combine different technologies to develop a
reliable, secure, and better adapted health surveillance system
for the aging of the population. This project is composed of
two parts. A hardware part consisting of the realization of
connected medical devices and a software part consisting of the
design and implementation of a management system for
telemonitoring and real-time interventions. We have presented
here only the second part of this project. This system is an
autonomous solution allowing monitoring physiological signals
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to enable doctors to determine a preliminary state of health of
patients. It can also serve in acquiring data from a patient by
using a communicating medical device, displaying them on a
web page, triggering an alert in case of emergency, and
displaying a notification when receiving a new signal. The
developed web platform is dedicated to doctors and medical
staff and allows communication with patients.

2. MATERIALS AND METHODS

The term digital health transformation refers to all areas
where information and communication technologies (ICTs) are
being used to improve health, as defined by the World Health
Organization (WHO): “digital services for the well-being of the
person”. E-health aims to preserve health in the long term by
facilitating access to care and enabling its users to take
personalized care in the field of prevention or medical care [2],
[4]. Telemedicine is a form of cooperation in medical practice,
linking a patient and one or more doctors through ICTs.

Telemedicine is characterized by the addition of a
technological component to a medical act via different
technologies (software, forums, websites etc.) [4]

The different applications of telemedicine serve as tool of
teleconsultation, tele-expertise, tele-assistance, and tele-surgery

(1].

2.1. Medical Telemonitoring

The purpose of telemonitoring is to allow telemetric
recording, usually at home, of physiological parameters or
targeting the environment or the behavior of a patient and,
then, to transmit them to the concerned practitioners who
interpret them remotely [5].

50

40

W45 to 64

30

B 65 and over

20

10

Proportion with chronic condition (%)

Fig. (1). Statistics of the health problems of the elderly.

@ & ) @
,oe?’% & Qé@ &
& QO @ $&
O Q QS
) o
3 &8 &
¥ o o
&
N



94 The Open Bioinformatics Journal, 2020, Volume 13

Medical telemonitoring allows physicians to make remote
decisions about patient care and possibly delegate actions to
another health professional.

Medical telemonitoring has become an important element
in medical systems for the elderly, postoperative treatment and
management, and chronic disease [6].

Among its benefits, one could list a few:

- Improve the immediate medical follow-up at home of the
elderly non-autonomous and/or with chronic pathologies to
guarantee their safety;

- Promote their home support and allow them to live at
home in a familiar environment, independently;

- Faster doctor interventions when needed;

- Avoid the prolongation of certain hospitalizations and
anticipate the return to the home. This results in a reduction of
the costs thanks to monitoring, which can be done outside the
hospital;

- Prevent possible hospitalization. Provide personalized
support to the person concerned and involve the family in the
care process so that the patient feels more reassured;

- Response to growth in the number of seniors and the
needs of patients living in remote rural areas.

The functions that can theoretically be activated by a
remote monitoring system can be separated into three types [7].

- Remote telemetry: The sensors on the patient's medical
technical assistance device are continuously “tested” via home
computer equipment. As soon as there is a problem, the host is
notified and a technical team immediately intervenes to adjust
or repair the sensor or equipment.

- Tele-alarm: As soon as the sensors detect a critical
situation of the patient or the equipment, an alarm is
transmitted instantly to the host center which, immediately in
return, teletests the devices and triggers the alarm with the
attending physician, the first service care or staff of the host
according to the type of the alarm.

- Remote monitoring: It remotely collects information on
the operation of the equipment and on the state of health of the
patient. Thus, if some patients do not respect, for various
reasons, the durations of the treatment, this type of
telemonitoring allows in particular to quickly informing the
prescribing physician [8].

2.2. Vital Signs Monitored

The project opted for five vital signs and the body mass
index.

Table 1. Classification of blood pressure in adults.
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Heart rate: It is defined as the number of heart beats per
unit of time (usually the minute). It is a crucial vital parameter.
A normal resting heart rate for an adult ranges from 60 to 100
beats per minute. A heart rate higher than 100 beats per minute
at rest can be a tachycardia. Heart rate lower than 50 beats per
minute corresponds to bradycardia. Taking certain drugs can
cause acceleration or a slowing down of the rhythm. In
addition, smoking, alcohol and caffeine contribute to the
increase in heart rate while “beta blockers” reduce it strongly.
2.2.1. Blood Pressure

It measures the force exerted by the blood on the walls of
the arteries. While the high value corresponds to the systolic
pressure, the low value corresponds to the diastolic pressure. It
is measured in millimeters of mercury, Table 1 shows the
classification of blood pressure in adults.

2.2.2. Body Temperature

It is the heat, measured in degrees, of a human body.

2.2.3. Glycemia

It refers to the level of glucose (sugar) in the blood and is
usually expressed in grams per liter of blood. When it is below
0.7g/1, it is called hypoglycemia. Normal blood glucose should
be between 0.70 and 1.10 g/l. Between 1.10 and 1.26 g/l is
called hyperglycemia and glucose intolerance is suspected in
such a case. Above 1.26 is referred to as diabetes. These values
are measured on a fasting blood test Pulse oximetry or SpO2
oximetry: It is a non-invasive and painless test that measures
the level of oxygen saturation in the blood. Between 95 and
98%, oxygen saturation is normal and healthy; Between 85 and
94%, it corresponds to Hypoxia. Less than 85% is severe
Hypoxia. Oximetry is used to monitor people who have all
types of risks that affect oxygen in the blood, namely Chronic
Obstructive Pulmonary Disease (COPD), asthma, pneumonia,
lung cancer, anemia, heart attack or heart failure, congenital
heart defects.

Body Mass Index (BMI) is a simple index of weight in
relation to height. It is calculated using (1):

weight (Kg)

EMI = )

Height (m?y

A high BMI can be an indicator of high body fatness. BMI
can be used to screen for weight categories that may lead to
health problems [9].

- Systolic Diastolic
(mm Hg) (mm Hg)
Hypotension <90 <60

Normal tension 90-119 60—-179
Prehypertension 120-139 80 -89
Hypertension level 1 140 - 159 90 -99

Hypertension level 2 160 —179 100 - 109
Hypertensive crisis >=190 >=110
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2.3. Standardization of Remote Monitoring Systems

With the Internet of Things (IoT) and data sharing, e-health
is able to meet the needs of healthcare professionals and
patients. In terms of medical surveillance, these technologies
make it possible to better monitor health status through better
patient knowledge (access to the file and the medical history,
knowledge of its physiological parameters via the health IoT,
etc.). Collecting data from different medical devices associated
with a patient at one location and sending that data to the
doctor or other place in an integrated format is challenging.
Therefore, a mechanism is needed to combine this data from
various medical devices associated with a person and transmit
them to the relevant system via the Internet. Sharing
dematerialized documents between health professionals to
follow a patient is the scope. However, being able to read these
documents without problems on your computer is a challenge
and it is precisely the purpose of the interoperability of health
information systems. To enable this communication, it is
therefore necessary to use a common language. By taking
digital issues into account, these new regulations will enable e-
health to develop in a serene and transparent manner.
Nowadays, medical devices are more compliant with the norms
and standards in force. This is the reason why the designed
solution is developed according to the standards and guidelines
‘Continua’. [10]

2.3.1. Continua

Design guidelines [11] is the only internationally
recognized standard for the interoperability of connected
medical equipment (blood pressure monitors, scales, glucose
meters, thermometers, oximetry, efc.). The guidelines ‘conti-
nua”s mission is to standardize the exchange of data, Fig. (2).

To avoid any ambiguity when integrating data from
medical devices with medical information systems, Continua
technically standardizes data exchanges from the point of view
of radio transmission (ZigBee, Bluetooth, NFC, etc.) as well as
format of the exchanged data, and defines their content very
precisely. This standardization builds on existing standards,
such as IEEE 11073, HL7, IHE, SNOMED-CT and defines
profiles for heart rate, blood pressure, weight, etc [4].

2.3.2. Health Level Seven (HL?7)

Standardization of the application layer of the ISO model
for the health field, is the most widely adopted standard of
health exchange in the world. It is because it provides a
framework and related standards for the exchange, integration,
sharing and retrieval of electronic health information. This
international standard guarantees a high level of detail in the
transmission of medical information. Thus, it allows reliable
exchanges concerning the patients. The use of HL7 standards is
free of rights. It operates essentially in message mode:
Exchange of messages between a sending application and a
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receiving application [5, 12]. HL7 messages consist of a
defined number of segments that are generated and sent from
one health application to another in response to a specific
event.

2.4. Tools and Languages Used

The design of this project is based on the object concept,
and is articulated around Unified Modeling Language (UML)
[13]. UML, therefore, provides professionals with diagrams to
represent the software to develop its operation, its start-up, and
the actions that can be performed by the software. We also
used the WampServer. It is a Windows-based web develop-
ment platform for dynamic web applications using the Apache2
server, the PHP scripting language and a MySQL database. It
also has PHPMyAdmin to manage databases more easily.
Languages used are HTML, CSS, PHP, MySQL, Javascript,
and Bootstrap.

The architecture of the designed system is defined as in
Fig. (3); the sensors acquire the data periodically then transmit
them to the gateway, which in turn makes them go back to the
web server. The data is retrieved from the web server and stor-
ed in a database. Depending on the case, an alert could be sent
following the analysis of the data and the detection of cri- tical
situations. Viewing the patient’s history is also possible.

The architecture is multi-level and end-to-end: It is the set
of connected medical devices and sensors that communicate
the vital signs of the patient. The gateway is used to link the
sensor network to the web server. The data are, therefore, not
directly transmitted but translated to ensure continuity. The
web server with the different interfaces from which health
professionals can access patient data, adjusts therapy, view
alarms, exchanges messages with other users. This server
performs processing on each new data received, analyzes it and
then displays it. The database server allows secure access to the
database. This server consists of a database storing all relevant
information about the users: Demographic data, physiological
data, patient record alerts and generated notifications as well as
messages.

This section is devoted to the analysis and design of the
medical telemonitoring management system. We identified the
different used cases as well as the actors. Then, we detailed the
system specifications while defining the functional and non-
functional requirements. Finally, we presented the general and
detailed architecture of the designed application.

2.4.1. Use Case Diagram

A use case diagram is used to give an overall view of a
system to formalize needs in a graphical representation simple
enough to be understandable. Therefore, it allows identifying
the major features of a system. It presents the actors involved
in the system as well as the different use cases. An actor
represents a role played by an external person or by a process
that interacts with the system. The actors of our system are:
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Fig. (2). The architecture continued [11].

- The administrator; he has access to all features, user name and a password that allows him to verify his

. . identity, to allow access to this entity to resources safely.
- The Doctor; he can from this platform manage the list of Y vy Y

his patients. Tt can also access other interfaces, - Management of user accounts; this functionality is
provided by the administration of our system, which is able to

- The Patient: he has no access to any page except the manage all users.

home page. These different actors are represented in Fig. (4). . )
- Control of doctors; the administrator must associate an
2.4.2. System Specification account for each doctor wishing to join this application while

associating the specific information.
In this part, we detailed all the features that the system

. S - Verification of doctors; the administrator must verify the
must be able to perform. Indeed, the achieved application . . . ’
meets the following functional needs identity of each new user from the number of his professional

’ health card (CPS), before validating the creation of the
- Authentication; each user (physician, administrator) has a accounts.

m i
Connection
T [e) Htt
€ Bluetooth R P saL
y equests Query
D
Html . Data =
g Page return
Patient equipped Web
with connected Gateways Server Data

medical devices Server

Fig. (3). Detailed architecture of the system.
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Fig. (4). Use Case Diagram.

- Display of the medical history of the patient; the doctor
can consult the medical history of the patients he follows in
deciding on their state of health in a better way.

- Sending notification; the system displays notifications
with information about the health status of patients.

In addition to the important features mentioned above,
non-functional needs are important since they indirectly affect
the result and system performance. The developed solution
takes into consideration some additional constraints and meets
the following requirements:

- Speed: The application provides efficient and consistent
results in an insignificant time due to user requests since the
display speed has a strong influence on the efficiency of the
application

- Usability: The application is easy to use with consistent
interfaces, visual appeal and the speed of obtaining
information.

- Reliability: The results provided by the application must
be reliable and effectively reflect the state of the database at the
time of its query, i.e. updated data.

- Availability: The application is available at all times and
easily accessible for use by any user.

- Extensibility: Any improvement or modification is easy
to achieve, so this application ensures a degree of extensibility

to any developer wishing to contribute.

2.5. Needs Analysis

Initial class diagram is a static representation of the
elements that make up a system and their relationships. Each
application that implements the system is an instance of the
different classes that compose it, (Fig. 5).

The sequence diagram represents the chronological
succession of the performed operations by a user: entering data,
consulting data, launching a treatment, etc. It indicates the
objects that the user can manipulate and the operations that
move from one object to another, (Fig. 6).

The diagram, shown in Fig. (6), describes the possible
scenarios when registering a user (doctor). Indeed, the user
requests access to the site. The system displays the requested
interface with an empty form. The user fills the fields. The
system verifies the validity of the entered data. A series of tests
must be performed (already existing username, password
verification, CPS number).

The diagram, shown in Fig. (7), describes the possible
scenarios when identifying a doctor. The doctor requests access
by entering their username and password. A verification test
must be performed (existence and compatibility of the entered
data). If the entered data is correct, then, it allows the doctor to
access all the site’s interfaces. If the data is incorrect, the user
must try again or leave the site.
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User Profile
-pseudo: string
-password: string 1
-authenticate(pseudo: string, password: string)
N ,
Doctor
#numCPS: int
*...| +name: string
+firstName: string
Admin +recieve 1 | +tel: int +send
#name: string +email: email o1
#firstName: string +adress: varchar -
#addPatient()
0.1 #editinformation()
#deletelnformation()
1
Notification
+date: date Message
+time: time R
+content: string #Qate_. date
+IdPatient: int L follows #lime: date
+ldDoctor: int #msg: string
1
Patient
Measure -
#ID: int
ECG #ID: int #name: string
______ [> #date: date 1 0-1 | #firstName: string
#time: time #age: int 01 "
#value: float +Takes #tel: int trecieve
V #takeMeasurement(date: Date, time: Time, value: float) :Zmzi:s?'vﬂaarl(lzhar
e ~ Jd 0% W -
= ,'/ ' ", ..“x :
K 1 ‘.. . .
' H
! i0.1
Glucometer ': . Medical file
SpO2 > Blood pressure #allergy: string
- P Spirometer #antecedent: string
Temperature #drug: string
#add()
#editFile()
#editinformation()
Fig. (5). Initial class diagram.
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' . . . ' '
16: Posting validation message ' '
' ' '
R L EEEEDECE LR EE L ! :
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L} . L} L}
i 7: Error message display ' '

Fig. (6). Registration Sequence Diagram.
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interaction authentication)

User Authentication interface Database

1: Enter Login and Password

2: Data verification in th

AT
o
oo}
A
1

3: Answer

Q
=3

4: Posting validation message

...J....r..l.

Fig. (7). Connection and authentication Sequence Diagram.

The diagram, shown in Fig. (8), describes the possible - Formalize the design of the application. Limit many risks
scenarios when adding a new patient. The doctor requests of errors
access to the site. The system displays the requested interface '
with an empty form and the doctor fills out the form with the - Gradual]y improve the working methods while preserving
patient's demographic data. The system verifies the validity of th des of t Fig. 9
the data. After the test, the data will be saved in the database. ¢ modes of operation, (Fig. 9).

Design: The use of the UML ensures the following design Hereinafter, we presented the conceptual phase, (Fig. 10),
objectives: and the logic phase, (Fig. 11), of the design of the database.

interaction Add Patient)

Doctor Patient Add interface Database

D 2: Data verification in the DB o

S ]

3: Answer

1: Fillin and validate the form i

alt
: 14: Recording of data in the DB

[

6. ERROR message dispiay 3 i

Fig. (8). Sequence diagram for adding a new patient.
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Home.html

[ About.html J [ Register.php J—»[ Connexion.php J[ Search.php J[ Contact.php J

\4

[ Notification.php ] PageDoctor.php [ Message.php ]
[ addPatient.php ] [ pagePatient.php ] [ deletePatient.php ]

Fig. (9). System Design Diagram.

A medical remote monitoring system involves the meter, efc.) is interconnected and allows the collection,
installation of sensors and devices near the elderly or patient. recording of patient health data, storage and transfer to the
This equipment (e.g. blood pressure monitor, ECG, gluco- concerned health professionals [2].

user
Id Int
cps Int
Nom Text
Prenom  Text Follow
tel Int 1,1 :
adresse  Text patient
email Text ID Int
pseudo  Text message 1,7 Name Text
password Text Text

ID Int |o,n - 1,1 | FirstName
0,n Qn pseudo Text ‘ Birthdate Date
mailto  Text - Sex Varchar

- msg Text Tel
Alert on email Text
VAN
Measure
ID Int
Date Date
o,n Time Time
e Temperature Decimal
notification Glycemia  Decimal | 1,1
ID nt FO" G 0.n |SysPressure Decimal -
notification Text giagzressure gec!ma: File
compteur Int p ecima
% IMC Decimal Allergy Text
HR Int Antecedent Text
Spirometer  Decimal Drug Text

Fig. (10). Modeling entities/associations of the database.
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user File patient
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password Text
Frk 1D Int FrK ID_message Int
A
T Several links message / e
Prk 1D i ?tt PrK ID. Int
Alert pse_:: © Te"t Date Date
Prik Id Int gend o Time Time
Prk ID Int Pr Id Int Bojct Temperature Decimal
N = msg Text ; :
PrKk ID Int Glycemia Decimal
¢ PrK Id user Int SysPressure Decimal
notification DiaPressure Decimal
=D I Control Sp02 Decimal
rK ID nt < IMC Decimal
H rK 1D Int >
Railedton, Text PrK 6 notification Int HR o
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Fig. (11). Logical Model of Data.

3. RESULTS AND DISCUSSION

In this section, we described the practical implementation
of the proposed system. Indeed, it is a question of describing its
development during the realization of the telemonitoring
system.

The number of users (doctors and patients) is only limited
by the material considerations of the adopted solution (needs
on memory to be allocated on the central servers for data

STMed+
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Recherche
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Dr.Name

Plus.

Dr.Name

Plus.

Dr.Name

Plus.

/i
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Nos equipements
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Tensiometer Potratif

Se connector

backup). The retained option is to offer flexible solutions
according to the doctors’ or hospitals’ needs.

The home page is the public interface. Everyone has the
right to access this page to get an idea and to see the options
and functions provided by this system, (Fig. 12).

In the connection interface, each member is identified with
his username and password, (Fig. 13).
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Fig. (12). Home Page
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Appareil d autocontrole medicale

Fig. (13). Login page

Each new user can access the registration page and fill in
the form to have an account that enables him to monitor the
patients. The page is validated only when all the fields are
filled according to the requirements. The validation of the
account is not done immediately; it requires time for the
administrator to verify the identity of the applicant (verification
of the CPS card). A confirmation message will be sent either
by phone or by email, (Fig. 14).
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Se connector S'inscrire

Se connecter

Entrez votre nom d'utiisateur

Entrez votre mot de passe

SE CONNECTER
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As soon as he connects, the doctor is redirected to his
personal page. From this page, he can consult the list of his
patients, add a new patient, check the messages he has received
and the notifications for urgent cases. He manages the list of
his patients. Each doctor has a list of the patients he is treating.
He can, from this page, add a new patient by entering all the

Apropos

requested data, (Fig. 15).
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Nos equipements

dutilisateur

Confirmation

Mot de
passe

Fig. (14). Registration page

Entrez votre numero du CPS

Entrez votre nom

Entrez votre prenom

Entrez votre numero de telephone

Entrez votre adresse

Entrez votre email

Entrez votre nom d utilisateur

Entrez votre mot de passe

‘e mot de passe

ENREGISTRER
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Each doctor can access the patient's measurement display vital signs in the hospitals and not at home while the proposed
page and view the taken action, (Fig. 16). system is designed to monitor vital signs at home. The used
tools are different. The designed system is based on UML

modelling for medical system and respects the Continua design
There are many similar available systems [14, 15]. These guidelines [11].

systems use Blockchain and remote monitor of the patients’

Fig. (17) shows the message-sending interface.

STMed+

e Rahali Chaima

Liste Des Patients

(Array) Notification

Messages

Discussion Nom Prenom Adresse Telephone Mesure Modifier Supprimer

Nouveau patient

PRSI

Fig. (15). A doctor's profile page
STMed+

e Abidi Fedia Liste des mesures

- Date/Heure:

Telephone: 21265799 2018-06-04/08

_— ECG Tension Arterielle Oxymetrie
Profil 85 126,83 92.00%

Deconnexion Nomrale Prehypertension Mediocre

Glycemie Temperature IMC
1 38 26.40

Normale Hyperthermie et Surpoids

Fievre

‘r

Fig. (16). Display Interface for a Patient's Measurements
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STMed+

o Abidi Fedia

Date de naissance: 1988-08-21

Telephone: 21265799

Dossier medical

_Lis(e de mesures
Profi Nom et

prenom

Deconnexion

Email
Objet

Message

Fig. (17). Interface for sending a message

In this section, we have presented the application and
illustrated it with printed screens of the interfaces that we
realized.

An unexpected consequence of the Covid-19 pandemic is
that governments everywhere have to rethink the role of digital
technology in healthcare. The crisis has been a big impetus for
enabling digital health [16]. The designed system allows the
doctor to monitor the vital signs of his patients remotely at
home. It can also follow up if symptoms worsen for a
confirmed Coronavirus disease 2019 (COVID-19) cases.

CONCLUSION

The goal of this project is the development of a medical
telemonitoring application. This project primarily targets the
elderly and/or chronically ill, and ensures their independence
and care. The developed system allows telemonitoring of their
health status.

In this paper, we dealt with a current problem, which is the
medical telemonitoring of the elderly and/or those suffering
from chronic diseases. The health status of the patients is
monitored remotely to detect sudden changes and to notify the
attending physician. In order to achieve our goal, we defined
the medical need and system specifications. Then, we designed
our system using the UML language. Finally, we realized the
development of a web platform allowing doctors to monitor the
health status of their patients. Home medical telemonitoring
must still respect ethical rules; ensure accurate follow-up and
diagnoses, so as not to endanger patients. In terms of
perspectives, we aim to integrate security protocols in the
developed system, to integrate the data sent from the sensors
into an Electronic Health Record (EHR) and to send the patient
file to a Hospital Information System (HIS). Our project is

Sofiene Mansouri

Envoyer un message

Entrez le nom et prenom
fedia@gmail.com
Entrez I'objet

Entrez le message

ENVOYER ANNULER

based on web development, more specifically, the development
of a management application for medical telemonitoring.
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