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THE USE OF TELEMEDICINE TECHNOLOGIES TO CREATE A MEDICAL
INFORMATION SYSTEM FOR MEDICAL AND SOCIAL CARE

Introduction. The use of digital medicine methods is becoming more relevant due to the
COVID-19 pandemic, the current martial law in Ukraine, and the lack of medical equipment
in some rural areas.

The same applies to the provision of medical care to the chronically ill. Such assistance
includes, in addition to medical and diagnostic measures, also social measures, such as care
for the sick and disabled, provision of food, etc. These measures are united under the
term “medical and social assistance”.

© KOVALENKO O.S., AVERYANOVA O.A., MARESOVA T.A., NENASHEVA L.V.KUPMAN L.A., DVORNITSKA D.O., 2022

ISSN 2663-2586 (Online), ISSN 2663-2578 (Print). Cyb. and Comp. Eng. 2022. Ne 3 (209) 45



Kovalenko O.S., Averyanova O.A., Maresova T.A., Nenasheva L.V., Kupman L.A., Dvornitska D.O.

The purpose of the paper is the application of digital medicine methods, which include
telemedicine technologies, in the course of the construction of the Medical Information
System (MIS) model for assistance to the chronically ill with the telemedicine module for
implementation of appropriate medical services in hospital home conditions.

Results. The types and methods of telemedicine technologies were analyzed, the
diagram of business processes of the “Telemedicine” module was designed. The
modules of the system were described with the specification of their realization, and
the technical realization of the MIS for chronic care was carried out. The technical
requirements of the “Electronic prescription” module were described, and the
diagrams for the tasks that are frequently used in practice were provided.

Conclusions. Based on the results of the analysis of capabilities and experience of
using modern telemedicine systems, the architecture of medical information system for
the medical and social care of patients was developed which covers the doctor and
patient modules, united functionally by defined business processes with the
performance of specific functions (online interaction between doctor and patient,
issuing an electronic prescription etc.).

The use of the proposed MIS which is made using a modern REST API platform
for downloading files directly from clients, and an application implemented on the
basis of the Waterfal method and the Python programming language, ensures the
organization of the interaction of the medical staff with patients, in particular, the
implementation of remote consultation and the provision of electronic prescriptions on
based on entries in the patient's electronic card.

Keywords: medical and social assistance, telemedicine technologies, medical
information systems.

INTRODUCTION

During the COVID-19 pandemic, people who needed constant check-ups with
doctors and visits to medical facilities were at risk of getting the coronavirus
infection. This could have occurred in a live queue at a health care facility, either
through contact with any surfaces or due to the actions of others who neglect to
wear medical masks or are the carriers of the infection in the incubation period.

It should also be noted regarding the elderly category or people with
disabilities, for whom visiting health facilities in person can be very difficult, or
even lead to worsening of health due to excessive physical activity. In rural
areas, there is an insufficient number or remoteness of healthcare facilities and
an insufficient amount of medical equipment.

For now, there is already some experience in the use of telemedicine
technologies in so-called home medicine [1]. The same applies to patient
consultations when their implementation requires the direct participation of
patients and consultants, and certain resources.

The development of telemedicine has been given a great attention in the
majority of developed countries. This may be due to the effectiveness of
telemedicine in facilitating quick access to specialists, diagnostics, and treatment and
preventing injuries and diseases [2, 3]. The use of telemedicine has also been useful
during COVID-19 [4]. Telemedicine has played an important role in the fight
against massive epidemic outbreaks [5]. Different countries around the world are
using telemedicine as an effective way to test, and remotely monitor patients with
mild symptoms of COVID-19, tracing contacts and triaging symptoms.
Telemedicine technology has been effective in fighting the Ebola virus in some
areas of Africa.
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Although the above studies have shown how various telemedicine
applications can support measures to limit the negative impact of COVID-19,
there is a serious lack of research on telemedicine that would provide a basis for
determining user satisfaction with telemedicine services. We believe there is
little research on the use of telemedicine to provide medical services to patients
with chronic diseases. There are also many barriers such as geographical access,
affordability, accessibility, and acceptability of access to health care in
developing countries. These barriers become more problematic for women,
children, the elderly, and people with physical disabilities.

To overcome these barriers, the healthcare segment is now using
telemedicine solutions to increase the reach of its services. The rapid
development of information technology, particularly web technologies, has
opened up new opportunities to provide better healthcare to society.
Telemedicine is gradually becoming a viable policy option for governments in
developing countries.

The World Health Organization (WHO) defines telemedicine as: “The
provision of health care services, where distance is a critical factor, by all health
care professionals using information and communication technologies to
exchange valid information for diagnosis and treatment, prevention of diseases
and injuries, research and evaluation, and for the continuing education of health
care providers, all in the name of improving the health of individuals and
their communities” [6].

PROBLEM STATEMENT

In the modern world, there is a rapid development of Internet technologies,
affecting many areas of modern human life. The development of technology
allows establishing connection of healthcare institutions and facilities with any
state-level institution, thus freeing people from queues, and paperwork and
saving their time. Currently, numerous multipurpose platforms and services have
been created in the world, that allow society to exchange knowledge, skills,
experience, etc. Therefore, information technologies can also be applied in the
medical sphere to provide medical care remotely through telemedicine to people
who, for various reasons, do not have the physical ability to visit a medical
facility, but only remotely via telemedicine methods.

Studies have shown that primary health care physicians described
telemedicine as a more flexible, patient-centered way to provide care. The
benefits of using telemedicine to treat older patients included reducing delayed
care and increasing on-time care, increasing physicians' efficiency, improving
communication with caregivers and patients, reducing the patients' travel burden,
and allowing more patients to be treated [7]. Issues included unequal access for
rural, elderly, or cognitively impaired patients. Physicians noted that payment
parity with in-person visits, along with video and telephone visits, and the easing
of restrictive regulations helped to continue the usage of telemedicine.

Besides, during the COVID-19 virus pandemic, it was discovered that existing
approaches and technologies for providing prehospital medical care during
supercritical facilities loading were ineffective, resulting in a huge load on the devices
for artificial ventilation of the lungs (ventilators) and high mortality among the
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infected [8]. It was obligatory to develop effective means for the implementation of
such medical services, which would help to provide high-quality assistance to patients
on time. The analysis showed that it is the application of telemedicine that will provide
an opportunity to implement such objectives [9].

Telemedicine means providing remote clinical services through bilateral
real-time communication between the patient and the health care provider via
electronic audio and visual means [10]. With telemedicine, people can avoid the
additional risk of getting sick during the pandemic, the elderly can receive
medical care while staying home, and people in rural areas can receive qualified
consultations without visiting distant health care facilities. Also, telemedicine
gives an advantage not only in the “doctor-patient” direction but also in the
“doctor-doctor” direction. The above-mentioned direction allows experienced
doctors to share their experience with less experienced ones, as well as the
opportunity for doctors to consult with more qualified specialists on the
treatment of their patients. The main advantage of telemedicine in today's
conditions is the continuation of consultations in doctor-doctor and doctor-
patient directions at a distance.

The telemedicine industry and technologies have been developing rapidly
for years now, and their benefits are obvious. However, the implementation
processes are still not in good state. The adoption of telemedicine was humble so
far, especially in Ukraine, as several interrelated barriers have yet to be
overcome. While the hospital setting is a stable environment for implementing
telemedicine solutions, the adoption of home telemedicine services (TMS)
remains a relatively unexplored area. For the elderly population, due to the
increase of chronic diseases and other age-related health disorders, TMS is a
promising option to improve quality of life, reduce healthcare costs and provide
more independent living. This makes older people the main target of efforts to
implement TMS. TMS includes three core groups of services: access to the
healthcare system at home (access to personal health records); assistive living
technologies; and remote patient tracking and chronic disease treatment (vital
indicator measurement and online communication) [11].

Telemedicine technologies are gaining great importance in providing medical and
social care. Medical and social service is a type of professional practice that assists in
the restoration, preservation, and strengthening of health by solving the problems of a
patient/client who is in difficult life circumstances. This assistance includes preventive,
therapeutic-diagnostic, rehabilitation, prosthetic-orthopedic, and dental care, as well as
social measures for the care of the sick, incapacitated, and disabled people including
the payment of temporary disability benefits [12]. We consider the digitalization of
medical and social care, taking into account the use of information technology in the
implementation of medical care for patients with chronic diseases who are being
treated in a hospital home conditions.

As it known, telemedicine consultations can be divided into several directions.

1. Telemedicine consultations, both asynchronous and synchronous.

2. Use of telemedicine assistance by doctors of different specialties and for
different diseases. For example, in order to disseminate the experience of
surgery, it is now possible to use network video cameras to broadcast the
surgical procedures with the assistance of a consultant surgeon [13, 14].
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3. Mobile telemedicine complexes. Mobile diagnostic telemedicine
complexes, usually, consist of computer telecommunication equipment and
compact mobile telemedicine devices, which are used to perform full medical
consultations and diagnostics [14]. Such complexes are provided to emergency
teams, first-aid stations, and rural hospitals, as well as by the teams of the Center
for Disaster Medicine, sanitary aviation, and medical units of the Ministry of
Emergency Situations. The above-mentioned can effectively help in
mountainous terrain, where access logistics to healthcare institutions is
complicated because of the geographical location, an example of which is the
experience of the Chernivtsi region [15].

Also, mobile complexes can be very useful in conditions of combat
operations in Ukraine, with their help paramedics can consult with narrow-
profile specialists and under their guidance perform complex operations for the
defenders of Ukraine.

4. Remote biomonitoring systems. These can be bio-sensors, which are
easily attached to the skin of a person and do not interfere with daily activities,
recording ECG signals and blood pressure, which are associated with the
smartphone application that records and sends ECG via GPRS to the to the
relevant data processing centers, and if the life is threatened, after analyzing the
signal can determine person’s coordinates [16].

5. In the conditions of in-home telemedicine, it is the provision of remote
assistance to patients after surgery or with chronic diseases at home.

In all the above cases, it is necessary to have the appropriate equipment, for
example, a portable electrocardiograph for patients with chronic cardiovascular
diseases, and devices that can measure body temperature, blood pressure, and
partial pressure of oxygen. All data is sent to the cloud storage integrated with
the MIS (medical information system). Consequently, telemedicine technologies
optimize and increase the effectiveness of therapeutic and diagnostic measures,
which, in turn, improves the quality of medical care [17, 18].

The purpose of the study is to apply the methods of digital medicine, which
include telemedicine technologies, in the construction of the MIS model for
assistance to chronically ill patients with a telemedicine module to provide
appropriate medical services in a hospital home conditions.

THE MODEL OF A MEDIGAL INFORMATION SYSTEM USING TELEMEDICINE METHODS

The providing of medical and social care to patients with chronic diseases which
are in a hospital home setting is associated with a number of difficulties due to
their inability to come to a health care facility. The patient should have the
means of recording health indicators. The patient should be aware of their use, as
well as the ways to communicate with the doctor. The support of patients with
these needs is one of the tasks of medical and social care.

At the first stage, the goal was the construction of an MIS model, with the
help of digital medicine methods, for medical and social care with a separate
module for the chronically ill, using telemedicine technologies.

We suggested a model of medical information system with the
implementation of medical and social care for patients at home with chronic
diseases in the form of a hardware-software complex with a telemedicine unit.
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As the hardware in this configuration were used portable ECG devices, a
pulse oximeter, a glucometer, and a tonometer. All of them are connected with
the software application to collect relevant data and their accumulation in the
database, as well as to implement the communication with the doctor.

To display the implementation of the structural and functional diagram of
the developed application we have developed the business process model using
UML notations (Fig.1).

As can be seen from Figure 1, the business processes implemented in the
MIS are as following.

1. The patient, being at home and using mobile diagnostic devices, registers
his health indicators, which are sent to the database. The software mobile
applications are integrated with the cloud platform, in which the health
indicators are stored.

2. From the cloud platform, they are transmitted to the MIS to be stored in
the patient's electronic health record.

Measur & . . © Central
indjcaf(flrssuuzisng a _Sending data via GSM» s(t:(l?;;e component
diagnostic complex network or Wi-Fi ) {central database)
IDIS2GO '
integration
by API
0 ;
The patient Telemedecine _ _____ MIS, patient's _____ __ » Database
module electronic PACS
medical record
& e
Uploading results /
referrals /
prescriptions and
making them available . S
to the patient Writing the

prescription or referral
to a narrow-profile
specialist

Narrow-profiles,

specialist
¥ 4
o s
Familiarizing the conslultmg
family doctor with '
the examination = «---- Family &
results doctor

Fig. 1. The structure of business processes of the proposed MIS
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3. The electronic medical record can be accessed by the family
physician/therapist/pediatrician with the patient's informed consent. Accordingly, he
monitors the health indicators of a chronically ill patient, makes an appointment
depending on the dynamics of his condition, gives an e-prescription, or, if necessary,
form a request for a narrow profile specialist consultation.

4. After request approval (the appointment of the consultant and the time of the
consultation), the narrow-profile specialist provides the family physician with a real
time telemedicine consultation or only in the form of document analysis.

5. Based on the conclusion above the family physician decides on the
treatment of the patient: creates the necessary appointments, writes an electronic
prescription, or decides to take the patient to the hospital urgently.

6. The electronic prescription is sent to a certain pharmacy, with the patient
being notified.

7. Medical consultant’s report is added in the patient's electronic medical
record and is legally binding.

Also, worth mentioning the cloud-based Picture Archiving and
Communication System (PACS) [19], that stores relevant digital medical images
of the patient. This storage allows storing in an electronic patient record not only
data obtained through mobile complexes but also from different laboratories
with specific equipment.

Cloud storage, which stores the patient's electronic medical record, is a
structural unit of the Central Database (CDB) of the Electronic Healthcare
System of Ukraine [20]. Therefore, all electronic records and digital medical
images are stored in the CDB.

Based on the list of business processes, the essential requirements for MIS are:

— the availability of mobile diagnostic devices, which can include portable
electrocardiographs, blood pressure monitors, glucometers etc;

— use of an electronic medical record of the patient with appropriate access
rights, which meets all the requirements of e-Health of Ukraine for connection to
the Central Database [21];

— system for generating and transmitting electronic prescriptions.

Let us have a closer look at the last requirement. The electronic prescription
is formed in accordance with the international standard State Standard of
Ukraine ISO 17523: 2019 (ISO 17523:2016, IDT) “Requirements for electronic
prescriptions”. The most important question regarding e-prescriptions is what
information is required to accompany e-prescriptions to ensure that the patient is
given exactly the prescribed medicine, along with all relevant information that
focuses on correct and safe use. This standard provides a core set of information
requirements for supporting electronic prescriptions:

Patient Identification. Patient data content must support reliable long-term
identification, and provide contact information (e.g., location or phone number).
Patients must be able to identify themselves using an identification method that is
recognized as legal in Ukraine. The identification information should include contact
information to enable the routing of the patient in the case of an emergency.

Identification information of the healthcare professional who issues the
prescription. The prescriber must be a health care professional, i.e., a person who
is involved or associated with providing health care services to or caring for, the
object of care (ISO/TS 27527).
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Requirements

» ’
for the module Requirements for users

#»  Requirements for MIS

4

User capabilities

h J

Requirements for " Receiving data
from the treatment plan and primary
prescribing TP for issuing EP"

The user must have access to all
» primary prescriptions according to the
TP with the type of prescription EP

The user must be able to obtain
details of the treatment plan

Fig. 2. Structure of the requirements for connecting the
“Electronic Prescription” module of the EHCS

Identification of the prescribed medicine. The information provided in the
electronic prescription should result in the pharmacist being able to reliably
identify the prescribed medicine (or medical device). Preferably (recommended
in the case of a medicinal product), the information be retrieved from a glossary
of medicines. If this is not available, or if the product is other than the prescribed
medicine, the pharmacist should be able to obtain enough information from the
electronic prescription to dispense the appropriate product.

The requirements for the connection of the electronic prescription are important.

The requirements for connecting the E-Prescription module according to the
Electronic Health Care System (EHCS) are following (Fig. 2).

1. Requirements for the ability to issue an Electronic Prescription (EP).
E-prescription is issued in a healthcare institution that provides medical care.

2. The subject of issuing an Electronic Prescription (EP). EP can be written
out by: A user with the role “DOCTOR” chosen by the patient as his doctor for
the provision of First Aid, as evidenced by the valid declaration on the choice of
a FA doctor; a user with the role “SPECIALIST” who has the appropriate rights
to create an EP depending on the settings of the reimbursement program. In
order to issue a prescription, the doctor issuing the prescription must be
registered and authorized in the eZdorovya system. Also, a valid declaration
must be signed between the doctor and the patient.
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3. Necessary steps for prescribing EP. The MIS must indicate the identifiers
of the patient and the doctor in accordance with the signed contract;
the possibility to indicate only the identifier of the interaction created by the
current user; Date of EP creation (“created at” parameter) cannot exceed date
of interaction (“date” parameter) for more than 7 days.

4. Requirements for receipt. The user must be able to write out an EP using
the following options: Determination of the identified patient (“person_ id”
parameter); when writing out an EP under the reimbursement program (the
value is present in the “medical program_ id” parameter), determine, within
which interaction (created by him) of the user with the patient is prescribed EP,
ie. in specify the interaction identifier in the “context” parameter
(“encounter_id” parameter); obligatorily choose the reimbursement program
according to which the EP will be issued; the creation of an application for EP
and creation of EP; if EP is prescribed on the basis of a treatment plan, then the
requirements ‘“Receiving data from the treatment plan and the initial
appointment of the treatment plan for prescribing EP” must be followed:

a) regarding the data on primary designations:

- reasons for assignment (parameter “detail.reason code™);

- extended description (“detail.description” parameter);

- justification of reasons (“detail.reason_reference” parameter);

- expected result (“detail.goal” parameter);

- explanation of the status (“detail.status_reason” parameter);

- the result of recognition (“outcome Codeable Concept” parameter) if available;

- link to the appointment execution record (“outcome Reference”
parameter) — if available;

b) regarding the treatment plan:

- status (“status” parameter);

- category to be defined from the "eHealth/care plan categories" category
directory (“category” parameter);

- name (“title” parameter);

- coverage period (“period” parameter);

- link to the interaction (“encounter” parameter);

- link to supporting info (“supporting_info” parameter array);

- medical condition (“address” parameter);

- extended description (“description” parameter);

- the reason for changing the status (“status Reasons” parameter) — if available;

- notes (“note” parameter) — if available.

The user must be able to choose what is necessary to create an EP appointment
with appointment type EP ("Medication Request") according to the treatment plan and
go to the forming an application for EP step, in case the treatment and appointment
plan is active according to the specified validity periods. The user in the MIS should
not be able to issue an EP according to the appointment if the treatment plan has such
status “Terminated”, “Cancelled”, “Completed” and/or primary assignments have
“Cancelled” / “Completed” status. Information that is entered into the Register of
Medical Records in reference to the electronic prescription includes:

- records of prescriptions;

- medical records on prescription redemption.
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The array of all patient records in the Register constitutes the patient's
electronic medical record. Data shall be entered into the Register and viewed
through the electronic cabinet in accordance with the rights of access to the
system defined by this Order or the regulations governing the functioning of the
electronic healthcare system.

In this MIS with a module designed to record health indicators of patients with
chronic diseases, an electronic prescription is a very important component, since
patients with certain chronic diseases constantly need the appropriate medicine.

The electronic prescription must contain a healthcare specialist identifier
(HCPI), a digital signature of the physician, the prescription identifier (according
to the international standard ISO/TS 16791), and the dosage as the active
substance content of the medication (according to Directive 2001/83, Article 1).

These steps are performed according to the following procedures (Fig. 3).

The doctor

Writes out an clectronic
prescription
(international standard)

The patient receives
an clectronic
prescription that is
stored in the electronic
medical record

The patient self-buys
medicine according to a
prescription

The patient orders
medicine delivery

Fig. 3. Diagram of proceedings — issuing an electronic prescription
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TEGHNIGAL REALIZATION OF THE MIS MODEL
FOR MEDICAL AND SQCIAL ASSISTANGE

Since the proposed system includes features useful in providing medico-social
care, it can become an integral part of e-Health. Consequently, it will have
access to the database of physicians throughout Ukraine, and it will significantly
simplify the implementation of this system.

The proposed MIS has the following basic modules.

A physician module supports communication between the physician and the
patient and provides the opportunity to work with an electronic medical
document. This module is implemented in the form of a mobile application, and
is linked to the cloud storage, which means the CDB.

A patient module allows the patient to transmit his/her measured functional
indicators of health to the doctor and receive relevant recommendations from the
physician. In this case, the function of remote consultation is also performed.
This module is implemented in the form of a mobile application that is linked to
the cloud storage — CDB.

An electronic prescription module helps doctor form the appropriate
document and connect the patient with the pharmacy.

Technical characteristics of MIS. All the data used in the application is stored
in the Trembita Public Cloud environment. The application uses REST API to
upload files directly from clients. The application is implemented based on the
Waterfall method. The main advantages of this method are clear requirements and
timelines, which are documented from the beginning of the operation.

The programming language is Python. One of the advantages of Python is
the possibility of using applications several times. For convenient and quick
development of the project, the code editor Visual Studio Code was chosen,
considering its convenient interface, numerous extensions, links to the use of
different programming languages, and built-in debugger for errors search.

The system provides the exchange of text messages between the doctor and
patient modules, the patient can make appointments, receive doctor's orders and
electronic prescriptions, recommendations, and referrals to a narrow-profile specialists,
as well as sending their own data for remote monitoring [22]. The Fast Healthcare
Interoperability Resources (FHIR) standard is used to implement such tasks [23]. It
implements the principles of interoperability, which can be described as following.

Interoperability can be generally defined as “the ability of two or more
systems or components to exchange information and to use the information that
has been exchanged” [24]. Most definitions further distinguish between different
components, levels, or layers of interoperability [25]. While these components
may vary slightly across definitions, they typically distinguish between lower-
level technical components and higher-level organizational components.

Technical compatibility provides the basic capabilities of data exchange between
systems (for example, transferring data from a USB drive to a computer). This
requires communication channels and data transfer protocols. With modern digital
networks and communication protocols, achieving technical interoperability is usually
relatively simple. However, transferring data from A to B is not enough. In this case,
technical compatibility for effective interoperability is achieved through the interaction
of mobile devices with cloud storage. Syntax compatibility defines the format and the
structure of the data (for example, in an XML document). Structured medical data
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exchange is supported by international standards’ development organizations ISO, as
well as Health Level Seven International (HL7) or Integrating the Healthcare
Enterprise (IHE), which define healthcare IT standards and their use in systems.
A new standard for health data transfer is HL7's Fast Healthcare Interoperability
Resources (FHIR), which defines about 140 common healthcare concepts, referred to
as resources, that can be accessed and exchanged using modern web technologies [26].

While standards such as FHIR have already defined the basic semantics of
medical data, semantic interoperability is really the field of medical terminologies,
nomenclatures, and ontologies. They guarantee that the meaning of medical concepts
can be shared between systems, thus providing a digital common language for medical
terms that is ideally clear to both humans and machines all over the world.

At the highest level, compatibility also involves organizations, legislation, and
policies. Data exchange between health IT systems is not a goal itselfbut
ultimately should help healthcare professionals work more efficiently and improve
patients' health [27-29]. This requires common business processes and workflows
that ensure the smooth provision of healthcare within institutions [30]. The
implementation of this principle in the MIS is ensured by the organization of
interaction between the medical staff and patients, which is regulated by the
relevant documents of the Ministry of Health of Ukraine.

One of the functions of the developed MIS is to provide remote consultation.
Before the consultation, the patient must first measure basic indicators — ECG,
blood pressure, blood glucose etc. The patient enters all these data into a separate
journal in the account, which can also be viewed by the doctor. All admission data,
pre-recorded indicators, and the results of the medical tests are stored in the
electronic patient record. PACS24 cloud service is also used for long-term storage
and archiving of DICOM format images [31]. To access your own account, you
need to register in the system and authenticate with a message on your phone
number or document number. Authentication and authorization are implemented
with the help of the Python library — Authlib. Electronic prescriptions are always
available in the account for the patient to use at any time.

If the system has an automated registration system, the patient can
automatically make an appointment with the doctor if there is vacant appointment
time in schedule. The automated registration is implemented in the Python
programming language with the help of either the Priority queue library or
Appointment management system. The precedence diagram is shown in Figure 4.

The user
(Patient\Doctor)

Viewing
information
in the
account

Authentication

Account
and

registration

Authorization

Fig. 4. Diagram of procedures — authentication and authorization
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the
appointment

Making an

right doctor

appointment
on available
date and time

Fig. 5. Diagram of online appointment precedents

Choosing "answers to Looking for the
~  the most frequently ~— necessary question and
asked questions” reading the answer to it
. Choosing the online Choosing _, Making an appointment
The patient g help module online support with a psychologist

Choosing Choosing the necessary
i ‘useful articles” " article and read it

Fig. 6. Diagram of online support module usage precedents

Doctors in the EHCS also have their own accounts according to the registry of
medical professionals. The doctor's account displays the number of people who make
an appointment with the doctor and, accordingly, the schedule of appointments. The
doctor can make adjustments, for example, cancel a patient's appointment if the doctor
can’t meet the patient. Also, the doctor can view the electronic cards of patients who
have been to the appointment or have already made it (Fig.5).

A separate online support and assistance module provides answers to the most
common questions related to both illnesses and the use of the program (Fig.6).
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Consequently, using the above system with the telemedicine application
provides services to the patient who is in a home hospital setting in the form of
organizing interaction with the doctor and consultant in order to improve the
effectiveness of medical and social care.

CONCLUSIONS

Based on the results of the analysis of the possibilities and experience of using
modern telemedicine systems, the architecture of medical information system for
medical and social care to patients, which covers doctor and patient modules,
functionally united by specific business processes performing specific functions
(online interaction between doctor and patient, giving electronic prescriptions
etc.) has been developed.

The implementation of the proposed MIS is made using the modern platform
REST API for downloading files directly from clients, an application implemented
on the basis of the Waterfall method and Python programming language ensures the
organization of interaction between the medical staff and patients, in particular the
implementation of remote consultation and the provision of electronic prescriptions
based on records in the patient's electronic record.
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: MixHapoJHIH HAyKOBO-HABYAJIbHUIL IIEHTp iH(pOpMaLITHIX
TexHoorii Ta cucteM HAH Ykpainu Ta MOH Ykpainu,

40, np. Akap. I'imymxosa, Kuis, 03187, Ykpaina

? HaujoHasTbHuit TeXHiYHMIA yHIBepeHTeT YKpainm

"KuiBcbkuil noniTexHiuHuii iHCTUTYT iMeHi Irops Cikopcbkoro"
37, Ilepemoru, m. Kui, 03056, Ykpaina

METO/M TEJIEMEJNYHUX TEXHOJIOT'TA JUUTA CTBOPEHHSI MEJIMYHOT
HO®OPMAIIMHOI CUCTEMHM MEJJUKO-COLIAJIBHOI JOIIOMOI'

Bcemyn. BukopucTanHs METOIB UPPOBOT MEIUIIMHN HaOyBa€e BCE OLIBIIOI aKTYaJIbHOCTI Y
3B’s3Ky 3 manaemiero COVID-19, BoeHHMM cTaHOM Ha Tepuropii YKpaiHH, HemocTadero
MEIMYHOTO OOJIaTHAHHS B ICSKUX CUTbCHKHX MICIIEBOCTSIX.

Ie x cTocyeThbes 1 HaaHHS MEIUYHOI JONOMOTH XPOHIYHMM XBOpHM. Taka romomora
BKJIFOYAE, KPiM JIKYBaJIbHO-I1arHOCTHYHUX 3aXOJIiB, 3aX0H COI[IaTbHOTO HAMPAMY, JI0 SIKUX
HaJe)XaTh IO 32 XBOPHMH Ta HENpale3JaTHUMH, MOCTa4aHHsS NPOJYKTIB XapuyBaHHS
tomro. Ii 3axomu 06’ €qHAHO i HA3BOIO «MEIUKO-COIliaIbHA JJOTIOMOTay.

Memoto poOOTH € 3aCTOCYBaHHS METOIIB IU(PPOBOI MEIUIIMHU, A0 SKHX HAJICKATH i
TeJleMeANYHI TEXHOJOrii, miJ uyac MOOyIOBH MoAeNdi Mequ4Hoi iHpopMaliiHOI cuCTeMH
(MIC) nns momoMord XpoHIYHMM XBOPUM 3 TEJIEMEAMYHUM MOAYJEM Ui 3AiHCHEHHS
BiJITIOBIZIHUX MEJIMYHUX MOCIYT B YMOBAaX CTallloHapy Ha JJIOMY.

Pesynomamu. TIpoaHami3oBaHO BUIW Ta METOAU TEIEMEIUYHUX TEXHOJOTIH,
CIPOEKTOBAHO Jliarpamy Oi3HeC-NPOIECiB MPOrpaMHOTO MOAYII0 «TeneMeIuInHay, OIHCaHO
MOMYJIi CHUCTEMHU i3 3a3HAUCHHSAM TEXHIYHMX XapaKTepUCTHK iX peanizamii, 37ilicHeHO
TexHiyHy peanizaiiito MIC s 10omoMord XpOHIYHUM XBOPUM, OMHCAHO TEXHIYHI BUMOTH JI0
Moxymo «EnekTpoHHHmil penent», HamaHo miarpamu npeneneHTiB MIC mis 3aBnaHs, sKi
HaifyacTilnie BUKOPUCTOBYIOTH JIiKapi y MPaKTUYHIN AisIBHOCTI.

Bucnoeku. 3a pe3ynbraTaMy aHajlizy MOXKIMBOCTEH Ta JIOCBIy BHKOPHUCTAHHS Cy4YacHHX
TeJIEMEIMYHIX CHUCTEM PO3pOOJIEHO apXiTeKTypy MEAMYHOI iH(GOopMaIliifHOI CHCTeMH I HaJJaHHS
MEIMYHO-COLIIAJIBHOT JIONIOMOTH TIAIIIEHTaM, K& OXOILUTIOE MOJYJI JIiKaps 1 matienTa, (QyHKI[IHHO
00’€e/THaHI BU3HAYEHUMH Oi3HEC-TIpoliecaMy 3 BUKOHAHHSIM KOHKPeTHUX (PyHKIIH on-line B3aemonii
JIKapsi Ta TaLieHTa, BUMICYBaHHS €NIEKTPOHHOTO pelienTa TOIO. BUKOpHCTaHHS 3anpONOHOBAHOT
MIC, sika BuKOHaHa 3a 3acTocyBaHHs cydacHoi Iardopmu REST API ny1s 3aBaHTaxkeHHS (aiinis
0e3rmocepeTHbO BiJl KITIEHTIB Ta 3aCTOCYHKY, peali3oBaHOTO Ha OCHOBI Metony Waterfal, Ta MoBu
nporpamyBaHHsi Python, 3abe3nedye opraHizaiiro B3a€MOJIl JIKApChKOTO CKJIAAy 3 MAallieHTaMu,
30KpeMa 3IiHCHeHHs] IHMCTAaHIIHHOrO KOHCYJIBTYBaHHS Ta HAJAHHS EICKTPOHHHX pELENTiB Ha
OCHOBI 3aITHCIB Y €JICKTPOHHIH KapTIIi TAalli€HTa.

Knrwouoei cnoea: meduxo-coyianbha oOonomozaa, menemMeOudti mMexHonoz2il, MeoOuuHi
iH(hopmayiiini cucmemu, eleKmpoHHI peyenmu.
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