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ABSTRACT

AIM. To evaluate the system of remote rehabilitation for patients after coronavirus infection (COVID-19) in Tyumen region
and its first results.

MATERIAL AND METHODS. A randomized trial, including 100 cases in patients who had had a moderately severe
coronavirus infection. The following were analyzed: dyspnea progression (according to mMRS), the Borg test progression,
Stange and Henci functional tests, and quality of life results according to the EQ-5D questionnaire. Telemedicine
interaction was carried out using the Telemed72 application. The rehabilitation program included physical exercises and
video classes.

RESULTS AND DISCUSSION. There were no major problems with remote communication between the patient and the
therapist in the course of the telerehabilitation. At the end of the rehabilitation period, two groups showed some positive
changes. Group 1 reduced the severity of dyspnea by 2 points, Group 2 - by 1.5 points, the data of functional breathing
tests improved, muscle strength increased and self-evaluation of the quality of life also improved. Contact with a medical
professional during telerehabilitation sessions and exercising under the remote supervision of a specialist are of great
importance for the patient. This preserves the principle of continuity and consistency in rehabilitation care.
CONCLUSION. A system of telerehabilitation has been launched in Tyumen region. The patients, participating in remote
tele-rehabilitation sessions, demonstrate improvements in functional breathing tests and quality of life scores. Expanding
the boundaries of distant rehabilitation beyond large scientific and clinical centres will require training in the use of
videoconferencing and operating special equipment.
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CucreMma gQUCTAHLMOHHOMN peaéunUTAL MK NALMEHTOB nocne
COVID-19 B TioMeHCKO 06ACTU: NPOCNEKTUBHOE CPABHUTENIbHOE
paHpoMusnpoBaHHoe nccneposaHue 100 naumeHToB

TypoBuHuHa E.®.*', HemkoB A.l%, BapcykoBa J1.J1.3, AugpeeBa O.B.?, Kyrepruna T.1.',
Endumosa U.B.’

"TiomeHckuli 2ocydapcmeeHHbIl MeduyuHcKul yHugepcumem MuH30pasa Poccuu, TiomeHs, Poccua
2[lenapmameHm 30pasooxpaHeHuAa TromeHckol obnacmu, TiomeHs, Poccua
3JleuebHo-peabunumayuoHHeil yeHmp «[padocmpoumens», TioMmeHs, Poccus

*fopodckas nonuxknuHuka N@ 17, TomeHb, Poccua

PE3IOME

LIEJIb. OueHnTb cucTeMy OKa3aHusA 1 NepBble pe3ynbTaTbl peabunnTaLyioHHOW MOMOLM C MPUMEHEHVEM ANCTAHLMOHHbIX TEXHONOTN
nayueHTam nocsie nepeHeceHHo KOPOoHaBMpycHol HdeKuun B TioMeHcKo obnacTu.

MATEPUAJbI U METOZADbI. MpoBefeHo paHAOMU3UPOBAHHOE NCCefjoBaHMe, B KOTOPOE BKItoueHbl 100 ncTopuii 601e3HM NaLmMeHTos,
nepeHecLLINX KOPOHaBMPYCHYIO MHPEKLIMIO TAXKeNOoM 1 cpeaHel cteneHm TaxkecTn. CPopmMmpoBaHbl 2 rpynibl naumeHTos: 1 rpynna —
peabunutayma Ha 6ase FAY3 TO «JleuebHO-peabuNMTaLMOHHbIN LeHTp «[pagocTpounTenb» 1 2 rpynna — peabunutauna s TAY3 TO
«lfopogckas nonnknvHuka N2 17». O6e rpynnbl NPOAOIKUIN 3aHATAA B cMCTEME Tenlepeabunutaunm. AHanv3npoBanuch: fUHaMMKa
nokasatenen ogblwky (no mMRS), AnHamurKa Tecta bopra, dyHKLMOHanbHble Npo6bl LTaHre n lfeHun, pesynbTaTbl ONpoca Kayectsa
»KN3HKU No onpocHKKy EQ-5D. TenemegnumHckoe B3anmMoaencTeme oCyLecTBAANOCh C MOMOLLbIO NPUNoXKeHna «Tenemen72». MNpo-
rpaMma MeguLMHCKOW peabrnnuTaumy BKIoYana KOMMIeKe Gpranyecknx ynpaxHeHnn 1 BULE03aHATUA.

PE3YJIbTATbI U OBCYXKAEHUE. B npoLecce Tenepeabunutaumy KpynHbix Npobnem ¢ AUCTaHLMOHHOW CBA3bI0 MeXAy NalnueHToM
1 BPa4yoMm He 6b1510. [0 OKOHYaHMW peabunutaumm nonyyeHa NonoxnTenbHan ArHamrKa B 06erx rpynnax. YMEHbLUNAACh BbIpaKeH-
HOCTb ObIWKYM B 1 rpynne Ha 2 6anna, Bo BTOpor Ha 1,5 6anna, ynyylumnncb faHHble no GyHKUMOHanbHbIM npobam LLitaHre v leHun,
YBENUUMNach CUMa MblLLL, CYLLLECTBEHHO YNyULIMIacb CAaMOOLIEHKA KauecTBa »KM3HW. KOHTaKT ¢ MeMUMHCKUM pabOTHUKOM Ha ceaHcax
Tenepeabunutaumm, BbINOHEHNE YNPaXKHEHWI MO AUCTaHUVIOHHBIM KOHTPOJIEM CMeLManmncTa MMeeT OrpoOMHOE 3HaueHre 4Jia nauu-
€eHTa. 3TO COXPaHAET MPUHLMM HEMPEPBLIBHOCTW U NMPEEMCTBEHHOCTU B PeabuiMTauioHHOV NOMOLYM.

3AKNTKOYEHMUE. B TiomeHCKOM 061acTV OpraHM30BaHa crcTeMa Tenepeabunutaumm. Y nayueHToB, y4acTHUKOB ANCTaHLUMOHHbIX Tenepe-
abVNMTaLMOHHBIX 3aHATUIA OTMEYAETCA ynyulleHre GyHKUMOHANbHbIX AblXaTeNbHbIX MPO6 1 NMoKa3aTesnen oLeHKN KayecTsa )u13Hu. Pac-
LUMpEHVE rpaHuL, AUCTaHLMOHHONW peabunutaumm 3a npeaesibl KPYNHbIX HayYHO-KIMHUYECKMX LLEHTPOB NOTPebyeT NOArOTOBKY Creym-
anncToB, BNafielolnx METOAAMMN NPOBEAEHUA 3aHATAI B PEXNME BUEOKOH(EPEHLICBA3M 1 paboTbl CO creLmanbHbIM 060pyL0BaHNEM.
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INTRODUCTION

The new coronavirus pandemic has had an impact
on the health of people around the world [1]. Scientists
and the medical community continue to study the
manifestations and possibilities of rehabilitation of Post-
COVID-19 syndrome. The organization and evaluation
of the effectiveness of rehabilitation measures for the
patients who have undergone Covid-19 is another relevant
issue for the health care system. Telemedicine methods -
an affordable solution to the problems of continuity and
consistency of medical care in large cities and regions [2,
3]. From 2020, for the first time in the domestic practice,
rehabilitation programmes can be carried out over a long
period of time and without face-to-face contact with the
patient, based only on the analysis of medical records and
testing through videoconferencing [4].

AIM

To evaluate the first results and the system of remote
rehabilitation care for patients after coronavirus infection
(COVID-19) in Tyumen region.

MATERIAL AND METHODS

For telemedicine consultations in Tyumen region there
is a Telemed72 application, which is integrated with the
information system for resource management of medical
organization in Tyumen region (hereinafter IS URMO
TO). The app is available for Android and 10S operating
systems. The Telemed72 system is organized on a “doctor-
patient”, “doctor-doctor” basis, and registration in medical
institutions is also organized.

The doctor schedules a teleconsultation via the app and
the patient receives a push notification with a reminder 10
minutes before the session. At the appointed time, the
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doctor gets in touch: an incoming call from Telemed-72
is displayed on the mobile phone screen. When the call
is answered, a video image of the doctor and the patient
appears on the screen of the mobile device. The doctor
initiates the call and completes the teleconsultation in
his or her personal account. Telemedicine consultation
recordings can be accessed in the “Recordings Archive”
section.

Also, the IS URMO TO supports the "doctor-to-
doctor" type of telemedicine consultations. During such
consultations, doctors from medical institutions in the
districts can swiftly exchange medical information about
the patient (discharges, results of diagnostic studies, X-ray
data, expert opinions, test results, etc.). Rehabilitation
referrals are made in accordance with: Order of the
Health Department of Tyumen region (hereinafter DZTO)
of March 17, 2021. No. 115 “On the organization medical
rehabilitation for the adult population of Tyumen region’,
Orders of the DZTO of December 31, 2013, No. 15/33
“On the organization of medical rehabilitation of the
population of Tyumen region”, Decree of the Government
of Tyumen region of September 29, 2009 No. 279-p “On the
rehabilitation of certain categories of citizens in specialized
rehabilitation centres in Tyumen region”.

The Treatment and Rehabilitation Centre “Gradostroitel”
is the coordinating centre for medical rehabilitation in
Tyumen region, carrying out Il stage rehabilitation, to
which, according to the referrals, patients are sent after the
inpatient treatment (by transfer from a mono-infectious
hospital) or by referral from a general practitioner and with
a severity of condition corresponding to the rehabilitation
routing grade according to a 4-3 point scale.

Evaluated legal acts and studied the technological
issues regarding the organisation of support for
rehabilitation assistance using remote technologies for the
patients after COVID-19 in Tyumen region.

Department of Medical Prevention and Rehabilitation
of Tyumen State Medical University of the Ministry
of Health of the Russian Federation has developed
a program of the medical rehabilitation of patients with
a new coronavirus infection using telecommunication
technologies for medical organizations in Tyumen region.
The program is based on the recommendations of the
Russian Union of Rehabilitation Specialists and includes
printed manuals and video lessons with a set of exercises
(from sparing to trainers). The lessons are conducted
by an instructor, who is an expert in exercise therapy
methodology, under the supervision of an exercise
therapy doctor through the Telemed72 application. The
main objective is to improve the mobility chest, restore
respiratory muscles and increase lung capacity, improving
gas exchange [4, 5]. Prior to the introduction of a tele-
rehabilitation programme after a coronavirus infection
in Tyumen region, a pilot study in Municipal Polyclinic
No. 17 showed a positive result [3]. The rehabilitation

programme was subsequently joined by Treatment and
Rehabilitation Centre “Gradostroitel”. Indeed, throughout
the year, about 350 patients received telerehabilitation at
the premises of the polyclinic, and more than 600 people
were rehabilitated in the rehabilitation centre.

In February 2021, 20 exercise therapy instructors,
20 physiotherapists, and all specialists from state and
municipal medical organizations of Tyumen region were
trained to carry out the rehabilitation of patients after
coronavirus infection. The training was conducted by the
teachers of the Department of Medical Prevention and
Rehabilitation of Tyumen State Medical University of the
Ministry of Health of the Russian Federation in advanced
training cycles of 36 hours, on a face-to-face basis, which
minimizes the distraction of specialists from their main
work. The lessons included an analysis of the “Temporary
Guidelines for the Rehabilitation of Patients after a new
Coronavirus Infection”, the selection of rehabilitation
methods and technologies, issues of conducting physical
therapy lessons via the telerehabilitation system, practical
exercises in respiratory gymnastics, mastering methods for
monitoring the condition of patients during the lessons,
including remote sessions. The issues of rehabilitation
and telerehabilitation after COVID-19 are included in the
professional training program at Tyumen State Medical
University for doctors in the specialty “Physical and Medical
Rehabilitation”.

The inclusion criteria for the study were: no
decompensation of chronic noncommunicable disease,
refusal to undergo in-person rehabilitation, consent
of the patient to continue rehabilitation using remote
technologies, availability of a smartphone and mobile
internet connection.

100 case histories of patients with severe and moderate
coronavirus infection were analysed, subject to the lll stage
of rehabilitation. 50 of those patients received the Il stage
of rehabilitation in the Treatment and Rehabilitation Centre
"Gradostroitel", a state autonomous health care institution
in Tyumen region and another 50 patients were registered
in Municipal Polyclinic No. 17, a state autonomous health
care institution in Tyumen region and also discharged after
the Il stage of rehabilitation. The patients were matched
by sex and age. Evaluated: dynamics of dyspnea indicators
(according to mMRS), dynamics of the Borg test, functional
tests of Stange and Genci, the results of a survey of the
quality of life according to the EQ-5D questionnaire.

The patients were divided into 2 groups: group 1 - the
Treatment and Rehabilitation Centre “Gradostroitel” and
group 2 — discharged after the Il stage of rehabilitation and
were registered in Municipal Polyclinic No. 17. The patients
of the 1st group were residents of Tyumen region (towns,
villages). As can be seen from Table 1, the patients in both
groups were comparable in terms of gender, age, and
severity of the coronavirus infection.
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Table 1. Characteristics of patients at the time of inclusion in the rehabilitation program using telemedicine technologies
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Characteristics Group 1 Group 2
Gender: women/men, n(%) 30 (60%) / 20 (40%) 26 (53%)/ 24 (37%)*
Mean age, years 61,3+11,7 66,5+29,2*
Mean pulmonary involvement 748+119 69,7 +£37,4*
Number of days before telerehabilitation from 59,5+31,2 62,5+ 37,3*
the moment of iliness (days)
Comorbidity
Arterial hypertension 41 (83%) 45 (90%)*
Ischemic heart disease 38 (77%) 33 (67%)*
Chronic Obstructive Pulmonary Disease 15 (30%) 20 (40%)*
Diabetes mellitus 25 (50%) 30 (60%)*
Obesity 43 (87%) 40 (80%)*
Complaints
Dyspnea 50 (100%) 50 (100%)
Weakness 50 (100%) 50 (100%)

Note: *p<0,05 - significant difference between groups

There were deviations in physical health in patients
of both groups, which was confirmed by complaints of
shortness of breath during habitual physical activities,
and in 19 (37%) patients from group 1 and 10 (20%)
patients from group 2, the shortness of breath was
reported during a minimal physical activity. Severe
weakness and fatigue were reported by all the patients.
The patients in both groups had a burdened comorbid
background, which had an impact on the severity of the
coronavirus infection.

The patients of the 1st group were initially slightly
more severe than the patients of the 2nd group in terms
of the severity of the condition. Figure 1 shows that the
severity of dyspnea according to mMRS was 0.6 points
lower in the patients of group 1 (<0.05), muscle strength
by 0.2 points (<0.05), Stange’s test by 5 sec (<0.05), quality
of life evaluation by 13.3 points (<0.05, 05). A significant
difference in the perceived quality of life between the
groups, in our opinion, is associated with the remote
location from home, from relatives, for the patients in
group 1.
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muscle strength Test Shtange
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Fig. 1. Clinical indicator of the patients who had a coronavirus infection at the beginning of treatment using remote

technologies

Statistical processing of the results of the study was
carried out using tables “Microsoft Excel” and packages
of applied statistical programs “Statistica-6.0". Differences
were considered statistically significant at error levels
<0.05.

All patients received informed consent for medical
intervention, consent for processing of personal data,
processing of medical data for medical care and scientific
purposes when contacting a medical organization. Due
to the introduction of remote support technologies
for patients with coronavirus infection in the region,
we additionally received informed consent for remote
support of an outpatient (including the closure of

temporary disability certificates, prescriptions, consultation
with a medical professional, rehabilitation, etc.). The
identification of medical personnel and the patient during
tele-rehabilitation was done through the ESIA system.

RESULTS AND DISCUSSION

During the rehabilitation process, there were no
major problems with remote communication between
the patient and the doctor. According to the appointed
schedule, 37 (73%) the patients from the 1st group and
45 (90%) from the 2nd group regularly got in touch
with their doctors. One of the reasons for the non-
attendance was a problem with communication, which
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was manifested periodically by a “freeze” of the system.
But the transmission of controlled indicators (BP, heart
rate, saturation, respiratory rate) after the session was
transmitted regularly.

At the end of telerehabilitation, positive dynamics
was obtained in both groups. The severity of shortness

of breath decreased by 2 points in group 1 and by 1.5
points in group 2, the Stange’s functional test showed
an improvement of 5.6/10 seconds, and Genchi 6.2/9.9
seconds, muscle strength increased by 1.6/1, 5 points, self-
evaluation of the quality of life improved significantly -
21.1/16.6 (Table 2).

Table 2. Comparative characteristics of clinical indicators of patients at the beginning and at the end of rehabilitation using

telecommunication technologies

Characteristics Group 1 Group 2
At the start of Upon completion of At the start of Upon completion of
rehabilitation rehabilitation rehabilitation rehabilitation
Dyspnea on mMRS 3,33+ 1,15 1,33+£0,63 2,68 £0,76* 1,17 £ 0,63*
Muscle strength on 2,66+ 0,97 4,22 +1,39 2,89+0,57* 4,39 +£0,96*
MRS
Shtange’s test 31,56+0,26 37,22£129 36,57+ 6,92* 46,58+ 9,37*
Test Genchi 31,57+5,84 37,78 £7,19 35,9+5,84* 45,8+ 7,19%
Test EQ-5D 50,56£16,9 71,67+37,3 63,89+14,6% 80,49+14,81*

Note: *p<0,05 - significant difference between groups

As can be seen from Figure 2, the severity of dyspnea,
according to mMRS, comparing the two groups was 0.1
points lower in patients of group 1 (<0.05), and muscle

strength was 0.2 points (<0.05) lower, which is not
statistically meaningful.

100
80 /I
60 / == Group 1
40
== Group 2
20
0 . T T T T 1
dyspneaon muscle strength Test Shtange Test Genchi Test EQ-5D
mMRS on MRS

Fig. 2. Clinical indicators of patients who underwent coronavirus infection after rehabilitation using remote technologies

After 3 weeks of the rehabilitation using telemedicine
technologies, the main clinical indicators (data of fig.
2) are aligned in terms of the severity of dyspnea, with
confirmation of its decrease in functional tests, an increase
in muscle strength and a feeling of improvement in the
quality of life. It does not matter where the patient lives
in rural or urban areas, what is important is the contact
between the doctor and the patient, his commitment
to the implementation of medical recommendations,
continuity in the rehabilitation process. The ability to
be in touch, the availability of the available application
“Telemedicine 72" and the schedule of classes has an
additional stimulating value in the rehabilitation of the
patient.

Analysing the initiation of telerehabilitation systems in
world practice, common problems have been identified.
Thus, the pandemic situation also provided Swiss physical
therapists with the opportunity to gain experience in
using digital technologies for remote therapy. Practical
rehabilitators are facing a number of difficulties, including:
technological limitations and a preference for a “practical”
approach [6]. Interestingly, at first, physical therapists have
a low opinion of telemedicine rehabilitation, precisely

because of the preference for “manual technologies”. In
rehabilitation techniques, “clinical contact” is important,
when a physical therapist or physical therapy instructor
directly works out a movement technique with a patient,
controls the patient’s exercise and his condition during the
lessons. This point is noted by rehabilitation practitioners
in other countries that the lack of direct contact with the
patient affects the quality of medical rehabilitation, and
the adherence to telemedicine technologies of both the
medical worker and the patient [7]. From our point of view,
this issue can be overcome in the process of professional
training in the cycles of advanced training of specialists in
physical therapy and doctors of physical and rehabilitation
medicine. Technologies and approaches are discussed
at many conferences and in scientific publications. For
example, the Italian Society for Physical and Rehabilitation
Medicine (SIMFER) has issued recommendations for the
rehabilitation of patients in the context of COVID-19, which
states that for chronic disabling conditions, with or without
exacerbations, in people who have not experienced
a recent acute event, it is necessary to organize remote
consultations and telerehabilitation as alternative
treatment options [8].
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Patients with other disorders not associated with
coronavirus also get to the intervention of rehabilitation
practitioners, while working with the patient is not possible
due to infection [9]. On the other hand, if a patient with
Post-COVID-19 syndrome does not receive rehabilitation
assistance at all, then, in the future, he is predicted to
have a decrease in clinical and social functioning, which
may affect the quality of life. In this case, the principle
of continuity and succession in rehabilitation assistance
is violated. Another aspect must be considered when
organizing telerehabilitation for patients after coronavirus
and infection. Patients after this infection may have
impaired cognitive function, or they may be elderly
patients with difficulty in the perception of remote
technologies. We found two diametrical aspects in patients'
attitudes towards tele-rehabilitation. For example, the
general situation with COVID-19 has forced older people
to become housebound and use television or other digital
activities as their main activities, which increased the risk
of social isolation and physical and emotional inactivity.
This trend can be reinforced by adding an additional
telemedicine tool. Representatives of the patients
considered direct human meetings necessary for life and
the inner strength of a person [10]. On the other hand, the
continuity of exercise and social activity during isolation or
quarantine, especially for the elderly, is ultimately critical.
Contacts with a medical worker during telerehabilitation
sessions, performing exercises under the remote control of
a specialist is of great importance for the patient. Therefore,
many countries have introduced telemedicine exercise
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or rehabilitation programs, developed guidelines, or are
currently testing telemedicine in clinical trials [11, 12].
Expanding the boundaries of distant rehabilitation beyond
large scientific and clinical centres will require training
in the use of videoconferencing and operating special
equipment [13].

Thus, the organization of telerehabilitation as
a means of improving the quality of life of patients after
a coronavirus infection is expedient and has both a clinical
and legal basis.

CONCLUSION

A system of telerehabilitation has been launched
in Tyumen region, allowing both individual and group
exercise therapy sessions with monitoring of the
patients' condition. Establishing health monitoring,
including exercise tolerance evaluation, is a prerequisite
for effective telerehabilitation. The schedule of classes
and the availability of the Telemed72 application for
telerehabilitation also play a role. The patients who
survived the coronavirus infection and participated in
the telerehabilitation sessions showed improvements in
functional breathing tests, increased muscle strength,
and improved self-rated quality of life scores. The
developed system can be used in the future, which will
require additional training of specialists from other
medical organizations. In this case, we see an effective
collaboration between the university team, practitioners
and representatives of the digital medicine.
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