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ABSTRACT. Modern development of society is characterized by an increase in the pace of so-
cio-economic development, an increase in average life expectancy, demographic and epidemiological
changes, which up to date status demands for affordable, high-quality and timely medical care. Over
the past five years, the rate of adoption of digital technologies has increased significantly, both in gov-
ernment and private sectors. Wearable electronics (smart watches, fitness trackers), which can deter-
mine activity, pulse, amount of oxygen in blood, instability while walking and falls, can transmit data
tagged with geoposition to medical institutions and save people’s lives. Telemedicine technologies
play an important role in providing qualified medical care, overcoming time and territory restrictions
in the provision of medical care in remote areas. Remote monitoring systems can detect potential
health problems, raise alarms, and notify appropriate individuals or medical services via wireless
communications for immediate medical intervention. All this optimizes the load on personnel and
equipment, and reduces the amount of resources and budgetary funds involved. The introduction of
digital technologies plays a particularly significant role in the organization of dispensary observation.
The use of an information system allows medical personnel to effectively compile lists of patients who
need clinical observation, issue referrals for laboratory and diagnostic tests, and also register patients
for the necessary examinations and clinical examinations without wasting additional time. Thus, the
global strategy for the digitalization of healthcare provides an opportunity to improve health, prevent
epidemics and pandemics, and develop programs using health data to promote health and well-being.

KEYWORDS: digitalization, telemedicine, digital technologies, artificial intelligence, wearable
electronics, medical examination, dispensary supervision, remote monitoring, remote medical
services, preventive medical examination
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PE3IOME. CoBpemeHHOE 00IIECTBO XapaKTEPU3yeTCs YBEIMYCHUEM TEMIIOB COLMAIBHO-IKOHO-
MHUUYECKOTO Pa3BUTHUS, POCTOM CpPEIHEH MPOAOIKUTEILHOCTH KU3HU, AEMOTpaUIECKUMH U dITH-
JIEMHUOJIOTHYECKUMU CIBUTaMH, UYTO MOBBIIIAET CIIPOC HA TOCTYIHYIO, KaYECTBEHHYIO U CBOEBpE-
MEHHYI0 MEIHIIMHCKYIO TIOMOIIb. 3a MOCIeAHUE MATh JIET 3HAYUTENIbHO YBEIUYNIIACh CKOPOCTh
pacnpocTpaHeHUs: UU(POBBIX TEXHOJOTHH, KaK B OpraHax rocyAapCTBEHHOTO YIIPaBICHUS, TaK U
B YaCTHOM ceKTope. Hocumas anexTpoHuka (yMHBIC 4achl, QUTHEC-TPEKEPHI), TO3BOJISIOIIAS Olpe-
JIeNATh aKTHBHOCTD, MTyJIbC, KOTUYECTBO KUCIOPOIa B KPOBH, HEYyCTOMIMUBOCTH BO BPeMS XOJIbOBI
U MmajieHue, CriocoOHa repeaBaTh JaHHBIE C TOMETKON O T€OMO3UIIUH B MEIUIIMHCKHIE yUPEKIe-
HUSI U cHacaTh KU3HHM JioAer. TeaeMeMIIMHCKHE TEXHOJOTHH UTPAIOT BaXXHYIO poiib B o0ecrie-
YCHUHU KBaTU(PUIUPOBAHHON MEIUIIMHCKOW MOMOIIH, MPEOI0JICHUH BPEMEHHBIX U TEPPUTOPHUSIX
OTpaHWYEHHI B 00JaCTH OKa3aHUS MEIUIIMHCKOW TOMOIIY Ha yAaJIeHHBIX Tepputopuax. Cucre-
MBI YJAJICHHOTO MOHHUTOPHHTA IMO3BOJISIOT O0OHApY)KMBAaTh MOTEHIHAIbHBIE TTPOOIEMBI CO 3]10-
POBBEM, BBI3BIBATH TPEBOT'Y M YBEAOMISATH COOTBETCTBYIOIIMX JHUL WU MEAULUHCKHUE CITY>KOBI
yepe3 OeCHpOBOJHBIC CPENCTBA CBSA3U JJIsi HEMEIJICHHOI'0 MEIHMIIMHCKOTO BMEIIATEeIbCTBa. JTO
ONTHUMHU3UPYET HATPY3KY Ha IEPCOHAI M 000PYAOBaHHE U TTO3BOJISIET YMEHBIIUTH UCTIOJIb30BaHNE
pecypcoB 1 OIOIKETHBIX cpeacTB. OCOOEHHO 3HAYNMYIO POJIb BHEAPEHNE IU(PPOBBIX TEXHOJIOTHI
npuoOpeTaeT B OpraHM3aluy AHMCIaHCcepHOro HaOmioaeHus. Vcnonb3oBaHue nHGpOpMAMOHHON
CUCTEMBI [TO3BOJISIET MEIHIIMHCKOMY TIEpCOHay 3P (QEKTHBHO COCTABISITH CIIUCKHU MAI[UEHTOB, KO-
TOPBIE HYKIAI0TCS B AUCTIAHCEPHOM HaOMI0OAeHNH, 0()OPMIIATH HAllpaBJiIeHUs Ha Ta0OpaTOPHBIE U
JMIMaTHOCTUYECKNE UCCIIeIOBAHMS, a TAaKXKe 3alIMChIBATh MTAIIUEHTOB Ha HEOOXOoIMMbIe 00ciIeI0Ba-
HUSI ¥ IUCIIAHCEPHBIE OCMOTPHI 0€3 JIMIIHUX 3aTpaT BpeMeHHu. Takum oO0pa3oM, riaobaibHas cTpa-
Terust MUPPOBU3ALNH 3[PABOOXPAHEHHS 1a€T BO3MOKHOCTD MOBBICHTH YPOBEHB 3/J0POBbSI, MPEIIOT-
BpamaTh SMUJEMUN U TAaHIEMHH, pa3padbaTeiBaTh TPOrpaMMBbl, HCTIONB3YS JIAaHHBIE O 37J0POBBE IS
YKPETUICHUS 3JI0POBbS U 0JIaTONOTY Y.

KJHKOYEBBIE CJIOBA: nudposu3amnusi, TeIeMeIUIINHA, THGPOBHIC TEXHOJIOTHH, UCKYCCTBEHHBIH
WHTEJUICKT, HOCHMas JJIEKTPOHWKA, IUCHAHCEpH3alus, NHUCIaHCEpHOE HaOII0JeHue, JUCTaH-
[IUOHHBII MOHUTOPHHT, JUCTAHIIMOHHBIC MEIUIMHCKHE YCIYTH, MPO(PHIAKTUYCCKHI MEIHUIIUH-
CKUU 0OCMOTp

INTRODUCTION

Health check-up is a priority area in the ac-
tivities of medical institutions, including a set of
measures to promote a healthy lifestyle, preven-
tion and early diagnosis of diseases, effective
treatment of patients and their dynamic obser-
vation. The main objectives of health check-ups
are to preserve the health of people, as well as to
actively identify patients in the early stages of
diseases and reduce incapacity for work and di-
sability. It plays an important role in the socio-
hygienic aspect of health check-up.

Medical follow-up is an important compo-
nent of medical care for persons suffering from
chronic diseases, functional disorders and for
those who are in the process of recovery from
severe acute illnesses. The main purpose of dis-
pensary observation is to prevent complications,
timely detection of exacerbations and medical
rehabilitation.

The main regulatory legal document of medi-
cal follow-up of patients is the Order of the
Ministry of Health of Russia from 15.03.2022,
No. 168n “On approval of the procedure for
the dispensary observation of adults”, based in
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accordance with Part 7 of Article 46 of the
Federal Law of 12 November 2011, No. 323-FL
“On the basis of health protection of citizens in
the Russian Federation” (Legislation of the Rus-
sian Federation, 201, No. 48, Art. 6724; 2016,
No. 27, Art. 4219) [23, 30]. Medical follow-up
implies regular examination of patients with
various infectious and non-infectious chronic
diseases, as well as those who are at high risk
or recovering from injuries and poisonings. The
purpose of such surveillance is to detect and
prevent complications of diseases in a timely
manner, as well as to provide the necessary re-
habilitation to patients.

Medical follow-up includes preventive medi-
cal examinations at the initial visit of the patient
and is scheduled within three working days after
confirmation of the diagnosis in outpatient con-
ditions or after discharge from hospital. The or-
ganisation of the process and the achievement of
targets are monitored by the management of the
medical organisation, collecting and analysing
information on the progress of medical follow-
up. The work with patients based on these data is
carried out within the framework of established
clinical recommendations and standards of care.

Medical follow-up is carried out by a variety
of health-care professionals, including general
practitioners, specialised physicians, medi-
cal preventologists and paramedics at feldsher
and obestric stations or feldsher health centres.
However, if a specialist for certain diseases or
conditions is not available in a medical organi-
sation, a therapist arranges a consultation with
an appropriate specialist from another organisa-
tion, including through the use of telemedicine
technologies.

During medical follow-up, medical workers
keep records of patients, inform and train them
to monitor their health indicators and organise
medical follow-up appointments. During the ap-
pointments, the patient’s condition is assessed,
a diagnosis is made, the effectiveness of previ-
ous treatment is evaluated and additional medi-
cal measures are prescribed. All information on
medical follow-up is recorded in the patient’s
medical records and a record form.

Medical follow-up is one of the functions
of doctors in out-of-hospital institutions, such
as polyclinics and outpatient clinics, as well as
specialised dispensaries. It is intended for the
treatment and prevention of certain diseases and
plays an important role in the system of speciali-

sed medical care for the population. Dispensa-
ries fulfil the following functions: development
and implementation of preventive measures,
active detection of sick people at early stages,
treatment and rehabilitation of patients. They
are specialised medical organisations combi-
ning the prevention, surveillance, qualified spe-
cialised care and health education. According to
the Order of the Ministry of Health of the Rus-
sian Federation No. 529n dated 06.08.2013, the
types of dispensaries include cardiological, on-
cological, tuberculosis, endocrinological, skin
and venereological, medical and physical cul-
ture, psychoneurological, narcological and oph-
thalmological [24].

Dispensaries provide care to both adult and
paediatric patients and include outpatient and
inpatient departments. They play a leading role
in providing specialised therapeutic and preven-
tive care for socially significant diseases [17,
23, 37, 38].

It is important to note that, if necessary, ge-
neral practitioners, paramedics and obstetricians
keep records of patients on medical follow-up
with specialists and form a consolidated follow-
up plan for each patient, taking into account all
diseases or conditions [39]. In this way, an ex-
haustive and holistic approach to patient health
care is implemented, which includes various
aspects of healthcare. Accordingly, the tasks
of the health care system include not only the
preservation and promotion of public health,
but also the formation of an active position to
achieve sustainable trends in its improvement,
the ultimate goal of which is to reduce mortality
and increase life expectancy. The introduction
of digital technologies into practical medicine
helps to realise these objectives.

HISTORICAL ASPECTS
OF THE INTRODUCTION
OF DIGITAL TECHNOLOGIES

All over the world, digitalisation has become
one of the major trends in modern medicine.
The need for digitalisation is explained by the
obsolescence of health care systems formed
in the last century in the absence of effective
medical care and remote monitoring. The Uni-
ted Nations (UN) has recognised the importance
of this trend by including a section on Digital
Health in the Millennium Development Goals
Declaration. This solution makes it possible to
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significantly increase the availability of health-
care services.

Medical science has progressed in tandem
with the development of practical health-
care. The desire to solve urgent problems and
meet the needs of physiology, aerospace and
sports medicine has led to the creation of new
methods of scientific research based on te-
lecommunications. Thus, the development of
telemedicine can be divided into several peri-
ods [31].

From 1850 to 1920 there was an early experi-
mental period. During this time, individual ex-
periments were conducted to transmit medical
information via telecommunications. They also
began to integrate diagnostic tools and commu-
nications, and to use telegraphic communica-
tion in military field medicine and in emergency
situations.

Between 1921 and 1954, the initial systema-
tisation of telemedicine took place. Large and
effective radio-based telemedicine networks
were established, which became the main in-
strument of medical assistance to the crews of
naval vessels and the inhabitants of isolated ter-
ritories. Experiments in biological information
transmission and video broadcasting were also
conducted during this period.

Between 1955 and 1979, telemedicine began
to be used on a mass scale. The most significant
achievements were large effective telemedicine
networks based on interactive videoconferen-
cing and transtelephonic electrocardiography.
The widespread use of bioradiotelemetry tools
revolutionised the knowledge of physiology.
Mobile telemedicine based on satellite commu-
nications also began to take shape at that time.
Scientific research was conducted and the con-
cept and methodology of telemedicine was de-
veloped.

From 1981 to the present, there is a period
of technology change and gradual transition to
modern clinical telemedicine. The methodology
of telemedicine has been modernised along with
the personalisation of computer technology, the
development of the Internet and the emergence
of digital diagnostics.

At the beginning of the XXI century, there
has been a significant evolution in information
technology — mobility has become one of the
main characteristics of this evolution. This was
manifested by the rapid growth in the number
of portable computers and telecommunications,

as well as the increase in the number of Internet
users, with about 50% of the audience already in
2016 preferring to use mobile devices to access
the Internet [14, 15].

In healthcare, the most common application
of information technology is the MIS (medical
information system), which integrates various
functions such as medical decision support sys-
tem, electronic medical record, digital research
data, monitoring of the patient’s condition
using medical devices, means of communica-
tion between employees, as well as financial
and administrative information [8, 22, 27].

The use of the Internet for the purposes of
medical organisation management is taking place
abroad. Foreign companies General Electric
Healthcare and Stanley Healthcare use the “In-
ternet of Things” technology to solve the prob-
lem of movement management and control the
flow of staff and patients in medical institutions.
These systems work on their own platforms and
are compatible with electronic document ma-
nagement systems, ensuring interoperability.

An example of successful implementation
of such a system is the implementation of Au-
toBed system in one of the largest medical cen-
tres of the USA “Sinai”. Developed by General
Electric Healthcare on the basis of the “Inter-
net of Things” platform, this system helped to
optimise bed allocation, reduce the number of
unused beds and create an additional source of
revenue for the institution.

Another example is the joint solution of
Philips and OpenMarket Philips e-Alert, based
on the same technology. This solution solved
the problem of MRI machine outages. Using
a special sensor, the system monitors the sta-
tus of MRI devices in real time and warns staff
about possible failures even before the equip-
ment breaks down. This has minimised down-
time and ensured that MRI devices are serviced
according to their actual condition, rather than
according to regulations.

In 2019, Skolkovo hosted an important
event for healthcare in the Russian Federation.
The Centre of innovation and the “Internet of
things” in healthcare was established with the
participation of the international biopharma-
ceutical company AstraZeneca, QIAGEN, Fac-
tory of Radiotherapy Technology LLC, Russian
Post, Sberbank, Stantex, Nokia, as well as PJSC
Vimpelcom and General Electric Healthcare.
One of the Centre’s projects is aimed at solving
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the problem of optimising the ambulance route
when a medical team visits a patient with acute
coronary syndrome (ACS).

THE MAIN DIRECTIONS

FOR THE IMPLEMENTATION
OF DIGITAL HEALTH

IN THE RUSSIAN FEDERATION

At the moment, the main examples of digi-
tal health in the Russian Federation are USHIS
(Unified State Health Information System) and
VIMIS “Prevention” (vertically integrated in
the medical information system).

USHIS was created to improve the quality of
medical care for citizens of the Russian Fede-
ration. The system’s operation is based on the
principles of global digital health and aims to
provide a seamless, cost-effective and con-
venient service for patients and employees of
medical institutions. The goals of USHIS in-
clude maintaining electronic medical records,
improving coordination between health care
providers, reducing duplication of services and
ensuring rational use of health care resources.
With USHIS healthcare providers have full ac-
cess to a patient’s medical history, allowing for
personalised and efficient health care. For pa-
tients, this means the possibility of receiving
medical consultations at a distance, making an
appointment with a doctor via the Internet and
receiving electronic prescriptions.

VIMIS (vertically integrated medical infor-
mation system) “Prevention” provides the pos-
sibility of global management of the process of
providing medical services to citizens. This in-
cludes health check-ups, medical screening and
vaccination. With the help of the system, there
is a possibility of premature diagnosis of vari-
ous diseases and tracking of possible deviations
from treatment standards.

VIMIS “Prophylaxis” enables medical in-
stitutions to keep records of patients in need of
preventive measures, follow the process of un-
dergoing medical procedures, and monitor the
maintenance of the plan of preventive and dis-
pensary services for patients.

The system is patient-centred and linked to
the “My Health” personal account on the Rus-
sian Federation’s public services portal. Patients
can keep a personal log of their own and their
children’s health, as well as receive a vaccina-
tion plan and notifications about the need for

vaccinations and health check-ups. This data is
available to the doctor who is responsible for
the patient’s treatment.

VIMIS “Prevention” for the Russian Mi-
nistry of Health and sectoral national medical
research centres (NMRCs) collects basic data
from all health check-ups, vaccinations and pre-
ventive measures. Analytics and forecasts are
created based on this data, a management deci-
sion support system, personnel and equipment
requirements are formed [1].

The “My Health” portal of public services is
an online platform that aims to provide citizens
with convenient access to information about
health and medical services. Through the My
Health portal, people can make an appointment
with a doctor, undergo online consultations, re-
ceive prescriptions, track their treatment history
and obtain information on their health status.
Each user has the right to access their electronic
medical records, which simplifies the process
of servicing and communicating with medi-
cal specialists. The “My Health” portal has be-
come a significant step in the development of
the healthcare system. It has increased the avai-
lability and quality of services, simplified and
accelerated the interaction between patients and
doctors, making it more efficient and patient-
centred. In general, the portal of public services
“My Health” is an example of successful digital
transformation of the healthcare sector, contri-
buting to the improvement of the quality of hu-
mans life [4, 6, 10—13, 18, 40, 43—-47].

THE ROLE OF DIGITALISATION
IN MEDICAL FOLLOW-UP

According to the World Health Organisa-
tion, more than 70% of all deaths worldwide in
recent years have been caused by chronic non-
communicable diseases (CNCDs). Four groups
of such diseases stand out, accounting for about
80% of all deaths: cardiovascular diseases (17.9
million), cancer (9 million), chronic obstruc-
tive pulmonary disease (3.9 million) and dia-
betes mellitus (1.6 million). It is predicted that
by 2030 the mortality from these causes could
reach 52 million.

Russia is no exception, as more than 67% of
deaths among its adult population are related to
CNCDs. As in the whole world, cardiovascu-
lar diseases also occupy the first place in these
statistics. According to the Russian Ministry
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of Health, more than 77,000 people died from
cardiovascular disease in January 2020, and al-
though this number has decreased by 9% com-
pared to January 2019, mortality from this cause
remains high.

The high workload of the district general
practitioner due to the large amount of admi-
nistrative work often does not allow for a suf-
ficiently comprehensive patient consultation
during the visit and reduces the total number of
patients seen by the doctor.

There are problems with the work of labo-
ratories and insufficient equipment to carry out
the necessary laboratory and functional tests.

In addition, some of the problems are related
to the patients themselves:

e the low adherence to treatment;

* lack of or insufficient knowledge of blood

pressure measurement techniques;

* inconsistent diary keeping due to irregula-

rity of blood pressure monitoring.

To sum up the data obtained, it should be
noted that the organisation and conduct of
high-quality medical follow-up is one of the
important parts of the work of the district ge-
neral practitioner, which is aimed at preven-
ting the progression of the pathological pro-
cess and reducing the number of exacerbations
of chronic non-infectious diseases. This, in
turn, leads to an improvement in the efficiency
of medical follow-up, including a reduction
in the number of hospitalisations, ambulance
calls for exacerbations of chronic diseases,
hospitalisations in the phase of exacerbations
and mortality of persons on the medical fol-
low-up register [14].

In most countries in the 21st century, there is
a need for active intervention to combat the eco-
nomic and social consequences of non-commu-
nicable diseases (NCDs), which have reached
high levels. The UN has recognised that preven-
tion and control of these diseases have become
priority issues in light of sustainable develop-
ment. In order to achieve these 2015 targets,
States must take targeted policy and legislative
action and provide adequate resources for health
systems.

Analysis of changes in the medical follow-up
system indicates the need to improve the organi-
sation of patient routing within the medical or-
ganisation and to improve communication bet-
ween medical specialists and patients involved
in medical follow-up.

The medical follow-up project provides for
continuous and active follow-up of the patient,
not just from appointment to appointment,
which is achieved through the EMIAS (unified
medical information and analytical system).

As part of EMIAS, a special subsystem for
dynamic medical follow-up has been created,
which includes doctor’s and assistant’s desks,
an electronic medical record and a self-monito-
ring diary for patients. The introduction of a
progressive medical follow-up system will re-
duce the number of premature deaths and dis-
ability among the population.

V.V. Shkarin, E.A. Berseneva et al. conclu-
ded that one of the key ways to reduce morta-
lity from cardiovascular diseases (CVD) in the
Volgograd region is to improve the diagnosis of
CVD in the rural population in order to reduce
mortality [35].

One of the new methods used for early detec-
tion of electrophysiological changes in the heart
is electrocardiogram dispersion mapping (ECG
DM). This method is based on the measurement
of low-amplitude fluctuations in the ECG signal,
which may indicate disturbances in the function of
cardiomyocytes, the structure of their cell mem-
branes, mitochondrial energy formation, as well
as microcirculation disorders and other factors.

The use of remote cardiac screening in rural
areas can improve the quality of life of the vil-
lagers, reduce mortality, reduce treatment costs
and have a positive social and economic impact.
Application of the screening diagnostic method
does not require highly qualified medical per-
sonnel and can be carried out directly on the ter-
ritory of the household, which is especially im-
portant in rural areas with a shortage of medical
specialists. In our opinion, the introduction of
the telecardiac screening project for rural popu-
lation will become a new stage in the develop-
ment of cardiology service in the health care
system of Volgograd Region [8, 32].

G.Y. Bendyuk, M.A. Dokhov et al. consider
health check-up as an important organisational
means of prevention, which includes various
components, such as early detection of cardio-
vascular diseases and assessment of the risk
of their development, preventive counselling,
identification of additional examinations to
clarify the diagnosis, as well as the establish-
ment of medical follow-up for all persons with
detected diseases, especially for those who have
such cases for the first time [3].
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In the second stage of the work, a model
was developed that can predict circulatory dis-
eases leading to temporary disability (TD). To
create this model, a neural network was used,
which took into account the data on the inci-
dence of TD and the results of periodic medi-
cal examinations for the previous two years.
The model consisted of three layers: an input
layer with 18 neurons, a hidden layer with
23 neurons, and an output layer with one neu-
ron. The neural network was trained using
error back propagation and conjugate gradi-
ent methods. Three groups were formed for
training: training group (2344 individuals),
control group (1112 individuals) and testing
group (1177 individuals). The training results
showed the correctness of the model predic-
tions in the training group to be 90.4%, in the
control group to be 92.4%, and in the testing
group to be 94.2%. Validation of the model
on the testing group showed a sensitivity of
97.7% and specificity of 90.7%.

With regard to the frequency of visits to medi-
cal centres due to illnesses, the visibility level for
persons in the age group 60 years and older was
185.5% compared to persons in the age group un-
der 25 years. In case of preventive visits, the vi-
sibility level was 70.8% and the frequency of such
visits decreased with age. Maximum decrease in
the frequency of preventive visits was recorded
when moving from the age group below 25 years
to the age group of 25-30 years (—36.8%) and the
second highest (—6.9%) was observed in persons
in the age group of 60 years and above.

The main elements of the work were the
identification of persons suffering from hyper-
tension and in need of medical follow-up. This
definition was carried out by therapists of health
centres of preliminary and periodic medical ex-
aminations, based on the analysis of risk factors
for the development of this disease, as well as
on the basis of formed risk groups defined using
a neural network model.

The study conducted to analyse the morbi-
dity using the TD before and after the introduc-
tion of the Regulation showed a statistically
significant reduction in the number of cases of
diseases associated with high blood pressure
from 43.6 to 31.4% (p <0.05). The Regulations
also improved the uniformity of workload at
health centres: the coefficient of variation in the
number of visits per day decreased from 35.5 to
22.3% (p <0.05) [3].

M.S. Sukhanov, Y.V. Karakulova et al. con-
cluded that different systems of remote moni-
toring of patients with CHF can influence
mortality and hospitalisations related to heart
failure. In Perm Krai, a procedure for remote
monitoring of patients’ health status has been
developed and approved as part of a cardiovas-
cular disease control programme. Remote mon-
itoring includes periodic telephone contacts
between the operator or medical staff and the
patient, which determine the need for further
face-to-face counselling, additional examina-
tion and treatment tactics. Calls to patients are
made every 30 days, and a report on the work
done is made every 7 days and submitted to the
person responsible for the “Remote Monito-
ring” programme in the given territory of Perm
Krai [25].

Taking into account the procedure of pre-
ventive medical examination and health check-
up for certain groups of the adult population, it
is important to take into account that preven-
tive examination can be carried out as an inde-
pendent event, or as part of a health check-up,
as well as during the first health check-up in
the current year. Of particular importance is
the medical follow-up of citizens subject to
medical follow-up on the basis of approved
plans for its implementation. The RMIS UR
(Regional Medical Information System for
Health Management of the Udmurt Republic)
has a section dedicated to medical follow-up,
which ensures timely informing of medical
workers about the fact of medical follow-up
of citizens.

The use of the information system allows
medical staff to efficiently compile lists of pa-
tients who need medical follow-up on a quarter-
ly or monthly basis. The system also helps doc-
tors to issue referrals for laboratory and diag-
nostic tests, and to enrol patients for necessary
examinations and dispensary check-ups without
wasting time.

In cases of acute coronary syndrome and
acute cerebral circulatory failure, this informa-
tion is transmitted through a unified informa-
tion system to insurance medical organisations.
They ensure control over the implementation of
recommendations, timeliness of visits and in-
clusion of these patients in the dispensary re-
cord [2, 28, 29, 42, 47].

In view of the identified opportunities for
monitoring and analysing the medical follow-
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up of patients with angina pectoris according
to the invoices-registers, as well as according
to the results obtained, an information system
for managing medical follow-up of such pa-
tients was developed. Management of medi-
cal follow-up of patients with angina pectoris
on the basis of their electronic database in co-
operation between TFOMS (Territorial Fund of
Compulsory Medical Insurance), IMO (Insu-
rance Medical Organisation), MIAC (Medical
Information and Analytical Centre), MO (Me-
dical Organisation) and the Ministry of Health
of the Region leads to increased coverage of
such patients with medical follow-up and out-
patient treatment. This helps to reduce the risks
of myocardial infarction in angina pectoris and
save money from the CMI (compulsory medi-
cal insurance) fund [20].

When conducting a comparative analysis of
clinical endpoints in the group of patients suf-
fering from tension angina pectoris for 2017 and
2019, a significant and reliable reduction in the
number of emergency calls and emergency hos-
pitalisations was found. In 2017, out of 13,208
patients with this pathology, 4,445 (33.6%) ex-
perienced emergency calls and emergency hos-
pitalisations, whereas in 2019, the number of
such cases among the same patients, but among
10,205 patients, was 2,908 (28.5%). The ob-
tained data in the same group of patients suf-
fering from angina pectoris indicate that the im-
plementation of information management tech-
nology for the quality of medical follow-up is
effective and productive. Based on the analysis
of large amounts of medical data, the developed
technology of information management of the
quality of medical follow-up in ischaemic heart
disease contributes to the improvement of treat-
ment efficiency and leads to an increase in the
number of patients under medical follow-up for
angina pectoris and myocardial infarction, as
well as to a decrease in adverse outcomes [19,
21, 36].

A pilot project carried out in an urban poly-
clinic aimed to evaluate the effectiveness of
remote blood pressure monitoring in achieving
target blood pressure values, patient adherence
to antihypertensive therapy and the dynamics of
using fixed drug combinations, as well as redu-
cing emergency medical calls.

The results of this study indicate that the
use of remote blood pressure monitoring for 6
months leads to a 3.1-fold increase in adherence

to antihypertensive treatment. In addition, there
1s a decrease in the load on ambulance crews,
reducing the number of calls by 12.5% [41].

Within the framework of the same pilot pro-
ject, the effectiveness of comprehensive rehabi-
litation of patients after stroke was assessed us-
ing the method of telephone interviews, which
also showed a high level of effectiveness.

Since 2009, a regional vascular centre (loca-
ted in the Krai Clinical Hospital) and 8 primary
vascular departments (3 in Krasnoyarsk and 5
in the regions of the Krai) have been functio-
ning in Krasnoyarsk Krai. All of them are united
by a single electronic monitoring system. There
are also rehabilitation centres that provide le-
vel II and III care (inpatient and outpatient care
at the Federal Siberian Research and Clini-
cal Centre of FMBA of Russia and outpatient
treatment at the Professor’s Clinic of the Kras-
noyarsk State Medical University named after
Professor V.F. Voyno-Yasenetsky). All inpatient
clinics operate in accordance with the Order of
the Ministry of Health of Russia No. 1705n of
29.12.2012 on the organisation of medical reha-
bilitation. The research programme of the pilot
project “Improving the system of medical reha-
bilitation in Russia” covers all stages of care for
patients after stroke.

As a result of the telephone interview
[.Yu. Gordyukova, S.V. Prokopenko and others
report that 90 days after admission to hospital it
was found that 96% of patients are able to move
independently. The results of remote monitoring
showed that more than half of the patients were
grateful for the treatment and would like to un-
dergo the rehabilitation course again.

This shows that the telephone interview
method is an effective means of monitoring pa-
tients during the recovery period after stroke. It
makes it possible to assess the patient’s mobi-
lity, his/her ability to perform arbitrary move-
ments and indirectly assess the degree of dis-
ability and independence [7].

The results of the study showed that the op-
timised medical follow-up programme for pa-
tients with atherosclerosis of the lower limb
arteries reduced the risks of acute ischaemic
events and hypertensive crisis. Fewer unplanned
and emergency hospitalisations were noted in
the main group. In addition, existing literature
suggests that telemedicine monitoring may be
more effective and cost-advantageous compared
to traditional face-to-face monitoring.
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Analyses of the results of medical follow-
up of patients with chronic obliterative disease
of the lower limb arteries in the remote period
showed that there were fewer deaths and fe-
wer cases of severe lower limb ischaemia in the
main group. This indicates the effectiveness of
using remote telemedical follow-up as part of an
optimized medical follow-up programme [9, 16,
26, 33, 34].

At the moment, a pilot project under the
auspices of the Ministry of Health has been
launched in the Russian Federation to remotely
monitor the health status of patients with diabe-
tes and hypertension. The implementation of the
project, called “Personal Medical Assistants”,
began in 2023 and will continue until the end
of 2024.

The essence of the project is to provide pa-
tients with special diagnostic devices. The indi-
cators collected by these devices are automati-
cally transferred to a digital platform, where
they are processed by specialists from the
E.I. Chazov National Medical Research Centre
for Cardiology and the National Medical Re-
search Centre for Endocrinology.

All data collected as part of the project are
combined on the information platform in an
anonymised form, checked for security and sent
to medical organisations for further use. This
ensures that all patients’ personal data is safe,
confidential and protected from leaks.

Remote monitoring and subsequent data pro-
cessing are aimed at collecting the most com-
plete information on the patient’s health status,
which affects the quality of medical decisions.
In particular, such indicators as blood pressure
and pulse rate in patients with cardiovascular
diseases and blood sugar levels in patients with
diabetes are monitored.

The project is expected to reduce the inci-
dence of complications and acute conditions
in patients with these diseases. By the end of
2024, the project “Personal Medical Assistants”
is planned to cover up to 25 thousand patients
with remote health monitoring [5].

CONCLUSION

for the Period until 2024” plays an important
role in improving healthcare services. The im-
plementation of the platform (USHIS) in all
segments of the Russian Federation has made
it possible to provide a single format for the
exchange of medical information, which has
made it possible to integrate data from diffe-
rent sources and improve the availability and
quality of medical care. An example of the
successful implementation of digital solu-
tions is the “My Health” portal of state ser-
vices, which provides electronic certificates
of incapacity for work, appointment booking
and online access to analyses. Telemedicine
technologies play an important role in provi-
ding qualified medical care, overcoming time
and territorial limitations in the provision of
medical care in remote areas. Remote moni-
toring eliminates gaps in the health care sys-
tem, engages patients through mobile devices
and enables the detection of health problems.
Remote monitoring systems allow notification
of relevant individuals or medical services via
wireless communications for immediate medi-
cal intervention. This optimises the workload
of staff and equipment and reduces the use of
resources and budgets. Thus, a global digital
health strategy offers an opportunity to im-
prove health, prevent epidemics and pande-
mics, and develop programmes to promote the
health and well-being of people.
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