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BACKGROUND: Patients who have undergone a COVID-19 infection are in need of comprehensive rehabilitation, taking the
polysyndromic manifestations of the post- COVID syndrome and comorbidities into account.

AIM: The purpose of this article is the need to evaluate the effectiveness of medical rehabilitation programs for patients who
underwent a COVID-19 infection at the second and third stages of medical rehabilitation from the standpoint of evidence-based
medicine.

MATERIALS AND METHODS: 330 medical rehabilitation programs for patients who had a COVID-19 infection were exam-
ined. All patients underwent functional tests: control of blood oxygen saturation (Sp0,), spirometry, Stange, and Gench tests,
testing on the Borg exercise tolerance scale and the MRC dyspnea scale; the EQ-5D quality of life questionnaire was completed.
Patients were divided into 2 representative groups (160 and 170 people). The average duration of treatment was 14 days.
The methods of physical and rehabilitation medicine: therapeutic exercises, breathing exercises, and inhalation therapy were
applied to the patients in the observation group. Patients in the observation group underwent rehabilitation treatment programs
depending on comorbidities and severity of symptoms in organs and systems. The survey was conducted at 2 control points:
1 day (first), and 14 day (second).

RESULTS: The observation group showed significantly better recovery results (p < 0.05). The average values of the Stange
and Gench samples showed a positive trend. There was an improvement in the subjective assessment of the tolerability of the
6-minute walk test on the Borg scale, a decrease in the severity of dyspnea on the MRC dyspnea scale, and an improvement
in the quality of life on the EQ-5D scale.

CONCLUSION: The structure of the rehabilitation programs used in the clinic of medical rehabilitation and recovery treat-
ment was analysed, showing positive results that have indicated the effectiveness of the methods of physical and rehabilitation
medicine in patients with various manifestations of post-COVID syndrome.
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Peabunurauus nauueHToB, nepeHeclUUX HOBYIO
KopoHaBupycHyio uHpekuuio COVID-19, Ha BTopomM
U TpeTbeM 3Tanax
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AxkmyaneHocme. [laumeHTbl, NepeHecLUne HOBYKO KOPOHABMPYCHYI0 MH(EKLIMIO, HYXAAI0TCA B KOMMJEKCHOW peabunuta-
LKW, YUUTBIBAs MOMCUHAPOMANTbHBIE NPOSBIEHWS MOCTKOBUAHOMO CMHAPOMA W COMYTCTBYIOLLYIO MaToA0ryI.

Lleny uccnedosaHus — oueHUTb 3DGEKTUBHOCTL NPOrPaMM MeMLMHCKON peabunutaumum naumueHToB, NepeHecLUnX Ho-
BYI0 KOpOHaBMpycHyto uHdekumio COVID-19, Ha BTOPOM U TpeTbeM 3Tamax 3TOi peabunmuTaumm ¢ NosuLMK A0Ka3aTesbHOV
MeJULMHBI.

Mamepuaner u Memodel. bbino obcnepoBaHo 330 YenoBek Mo NporpamMme MeAMLMHCKOW peabunutaumu naumeHToB,
MepeHecLUMX HOBYIO KOpPOHABMPYCHY0 MH@eKumio. BceM MM npoBoamnmnch GyHKUMOHaNbHbIE Npobbl: KOHTPOSb HaChILLEHUS
KpoBu KucnopofoM (Sp0,), cnupoMetpus, npobsl LTtaHre u [eHya, TecTMpoBaHWe Mo LUKane NepeHoCUMOCTU GU3NYECKUX
Harpy3oK bopra v wkane ogpiwky MRC, a Takke 3anosHANCA ONPOCHUK KavectBa wu3Hu EQ-5D. MaumeHTbl bbinu pas-
AeneHbl Ha 2 penpeseHTatuBHble rpynnbl (160 n 170 yenosek). CpeaHAs NPoOAOKMTENBLHOCTb Kypca JIeYeHns cocTaBua
14 pHeii. B npouecce peabunutaumm NauMeHTOB rpynnbl CPaBHEHWUS UCMOJb30BaNNCh MeToAbl (MU3NYeCKon U peabunuta-
LMOHHOM MefMLMHbI: NleyebHas rMMHACTUKa, [blxaTebHble YNpaXKHeHWs, WHransLMOHHAA Tepanus, a NauMeHTOB rpynmbl
HabmoaeHs — nporpaMMbl BOCCTaHOBUTENBLHOMO JIEYEHUs! B 3aBMCMMOCTM OT COMYTCTBYHOLLIEN NaToNIoruu W BbIpaXKeHHo-
CTU CMMMNTOMOB CO CTOPOHbI OpraHoB U cucteM. 0bcnefoBaHne NpoBOAUNIOCH MO 2 KOHTPOJbHBIM TouKaM: 1 AeHb (nepBsas),
14 peHb (BTOpan).

Pesynemamel. pynna HabntogeHust nokasana AOCTOBEPHO Nydlume pesynbTaTbl BoccTaHoBneHus (p < 0,05). CpeaHue
3HayeHus npob LUtaHre u MeHYa cBMAETENBCTBOBAM O MOOKMTENBHOM AMHAMUKE. Bbio 0TMEYEHO YnyulleHWe KayecTBa
u3Hu no wkane EQ-5D n cybbeKTMBHOM OLLEHKW NepeHOCMMOCTM TecTa C 6-MUHYTHOM xoasboi no wkane bopra, a Takke
YMeHbLLEHME BbIPaXKeHHOCTW OfbILLKK Mo WwKane ofpiwky MRC.

3arnoyeHue. AHanu3 CTPYKTYpbl peabunuTaumMoHHbIX MPOrpamMM, MPUMEHSEMBIX B KIIMHUKE MeAULMHCKOW peabunntaumum
1 BOCCTAHOBMTENBHOrO NeYeHus, Nokasan aQheKTMBHOCTb NPUMEHEHUS! METOA0B (U3MYECKON U peabunuTaLmMoHHoOWH Meau-
LiMHBI NPX NIEYEHUM NALMEHTOB C Pa3fINyHbIMU NPOSIBIEHUAIMU NOCTKOBUAHOTO CMHAPOMA.

KnioueBble cnoBa: BOCCTAHOBWUTENbHOE JIEYEHWe; MeAMLMHCKas peabunurauus; HoBasi KOPOHaBMpYCHas MHGbeKUMS
COVID-19; naTonorus; NOCTKOBUAHBIA CUHAPOM; GU3nYecKas v peabunmtaumoHHas MeanumnHa; 3G eKTUBHOCTb.
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BACKGROUND

Although the number of patients with acute corona-
virus disease 2019 (COVID-19) worldwide is decreas-
ing, the pandemic is still not under full control, and the
post-COVID syndrome is a challenging problem because
of the lack of systematization of multiorgan sequelae.
Many patients (16%-87%) experience post-COVID syn-
drome, with pneumologic and neuropsychologic symp-
toms being the most frequent manifestations. Pulmo-
nary fibrosis was the most common organ complication
found in patients with post-COVID syndrome. The num-
ber of symptoms of acute COVID-19, disease sever-
ity, and high serum D-dimer levels have been associ-
ated with a high risk of post-COVID syndrome, which is
listed in the International Classification of Diseases as
U09.9 “Condition after COVID19 unspecified.” It can sig-
nificantly affect the health status of surviving patients
[1-3].

In general, the spectrum of clinical manifestations of
both novel coronavirus infection (NCI) itself and post-
COVID syndrome is extremely variable. In most cases,
the respiratory system is affected; however, the most
lasting effects are noted on the nervous system. The
most frequent neuropsychiatric symptom was sleep
disturbance (cumulative prevalence, 27.4% [95%, confi-
dence interval 21.4%-34.4%]), followed by fatigue (24.4%
[17.5%-32.9%]), objective cognitive impairment (20.2%
[10.3-35.7%]), anxiety (19.1% [13.3%-26.8%]), and post-
traumatic stress (15.7% [9.9-24.1%]). Neuropsychiatric
symptoms are common and persist in patients even af-
ter recovery from NCI. The literature on long-term se-
quelae is still growing; however, available data suggest
a high prevalence of insomnia, fatigue, cognitive impair-
ment, and anxiety disorders in the first 6 months after
infection [4—6]. The number of patients with complaints
of musculoskeletal pain after NCI was also increasing.
Thus, in a systematic review consisting of a sample of
14,639 hospitalized and 11,070 nonhospitalized patients
with NCI, the overall rates of postcoital myalgia, joint pain,
and chest pain were 5.65%-18.15%, 4.6%-12.1%, and
7.8%-23.6%, respectively, at different follow-up periods
(after 30, 60, 90, and =180 days) during the first year af-
ter infection. The time trend analysis showed a decrease
in the prevalence of musculoskeletal pain after NCI from
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symptom onset until day 30, increased after 60 days,
and a second decrease after =180 days [7]. This makes
it important to consider multidisciplinary rehabilitation
programs in the follow-up of patients of working age.
For 2021-2022, >3300 publications on the rehabilitation
of patients with NCI, including 113 systematic reviews,
have been deposited in the PubMed and Cochrane da-
tabases, with >1700 studies and 70 systematic reviews
in 2022.

Owing to the large flow of patients with moderate,
severe, and extremely severe NCI, physical and reha-
bilitative medicine in patients with post-COVID syn-
drome must be defined. On average, nearly one-third
of NCI survivors were rehospitalized within the first
5 months after discharge and more than 1 in 10 died
(4 and 8 times higher than in the general population).
The rates are higher for persons aged >70 [8].

The study aimed to evaluate the effectiveness of me-
dical rehabilitation programs for patients with NCI in the
second and third stages of medical rehabilitation from
the perspective of evidence-based medicine due to the
large flow of people with post-COVID syndrome.

MATERIALS AND METHODS

Given the polysyndromal manifestations of chronic
NCI, the development of rehabilitation programs should
be based on a syndrome-pathogenetic approach. This ap-
proach is used in programs for patients with post-COVID
syndrome at all rehabilitation stages in the medical re-
habilitation and restorative treatment clinic of S.M. Kirov
Military Medical Academy. From September 2020 to De-
cember 2021, 330 patients with NCI of varying severity
levels were treated. Of these patients, 197 were in the
medical rehabilitation clinic (second stage), and anoth-
er 133 underwent rehabilitation on an outpatient basis
(third stage). Patients in the second and third stages were
evaluated using the rehabilitation routing scale SHRM2
score. They were divided into two representative groups:
the observation group (n=170) and the comparison
group (n = 160).

Individual rehabilitation programs for the observa-
tion group were developed depending on the prevailing
manifestations of post-COVID syndrome and taking into
account evidence-based recommendations [9] (Table 1),

Table 1. Evidence-based rehabilitation techniques for patients with post-COVID syndrome

Main |

Additional |

Auxiliary

Physical exercise (1, A)
Breathing exercises (1, A)
Inhalation therapy (1, A)
Noninvasive ventilation (2, B)

Continuous positive airway pressure (2, B)
High-intensity laser therapy (2, B)
Therapeutic massage (3, B)
Hydrokinesotherapy (2, B)
Neuromyostimulation (2, B)

Low-frequency magnetotherapy (3, B)
Climatotherapy (3, B)
Oscillatory modulation of
breathing (3, B)
Short-wave diathermy (3, B)
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using the scale for assessing the severity of functional
disorders in post-COVID syndrome [10].

The level of cogency of evidence and the validity of
recommendations for specific treatment methods were
weighted and ranked according to the regulatory docu-
ment (GOST R56034-2014) and the order of the Minis-
try of Health of the Russian Federation No. 103n dated
28.03.2019 “On approval of the procedure and terms for
the development of clinical recommendations, their re-
vision, the standard form of clinical recommendations
and requirements for their structure, composition and
scientific validity of the information included in clinical
recommendations.”

Classes of Recommendations. Class 1 includes con-
ditions under which, according to research data and/or
the general opinion of experts, the performance of pro-
cedures or a particular treatment method is useful, ef-
fective, and advantageous. Class 2 refers to conditions
under which research evidence is inconsistent, and ex-
pert opinion about the usefulness and/or effectiveness
of a procedure or specific treatment method differs.
Class 3 includes conditions in which according to avail-
able data and the general opinion of the experts, the pro-
cedure is not useful or effective and in some cases may
cause harm.

Levels of evidence. Level A refers to evidence from
multiple randomized clinical trials or meta-analyses.
Level B refers to data from a single randomized clinical
trial or large nonrandomized studies.

Breathing exercises and physical therapy were con-
ducted on all patients of the Medical Rehabilitation and
Restorative Treatment Clinic.

The comparison group utilized the physical and reha-
bilitation medicine methods of the main group according
to the evidence-based patient rehabilitation technology
table.

In the group with post-COVID syndrome receiving care
in the clinic for medical rehabilitation and restorative
treatment, restorative treatment programs were applied
depending on the concomitant pathology and severity of
symptoms in respiratory, cardiovascular, nervous, and
other systems.

Patients with prevailing symptoms in the respiratory
and cardiovascular systems underwent a course of po-
sitional and postural drainage, inhalation therapy with
mucolytics, haloinhalation therapy, and low- and high-
frequency magnetic therapy in combination with ultrap-
honopharesis/electrophoresis of anti-fibrotic drugs.

In the rehabilitation program for patients with respira-
tory insufficiency and prevention of heart attack and stroke,
a course of interval hypoxic-hyperoxic therapy consisting
of 3-7 procedures was an obligatory component.

Patients with psychoneurological manifestations re-
ceived a course of transcranial and general magneto-
therapy, darsonvalization of the scalp and collar zone in
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combination with a course of psychotherapy, electroson
therapy, breathing exercises with arbitrary muscle rela-
xation, and manual therapy.

Patients with muscular and musculoskeletal disor-
ders should have increased tolerance to physical activity
by performing physical exercises to improve strength and
endurance, such as mechanotrainers, robotic simulators,
biofeedback simulators, and massage.

A universal method used in rehabilitation programs
for patients with polysyndromal manifestations is low-
frequency low-intensity magnetotherapy. The average
treatment duration was 14 days.

Upon admission to the clinic and at the end of the re-
habilitation treatment, all patients underwent a standard
examination: subjective status was assessed, physical
examination, functional tests such as blood oxygen satu-
ration (Sp0,), spirometry, Stange and Hench tests, Borg
exercise tolerance scale, and MRC dyspnea scale were
evaluated, and the EQ5D quality-of-life questionnaire
was completed.

STUDY RESULTS AND DISCUSSION

Based on the results of the analysis of the dynam-
ics of individual indicators monitored at the beginning
and end of medical rehabilitation of patients with NCI,
the blood oxygen saturation indices normalized in the
comparison group from 92.03 +0.30 (90%-96%) to
96.76 + 0.32 (93%-99%, p < 0.05) and in the observa-
tion group from 92.78 + 0.37 (90%-97%) to 98.22 + 0.23
(96%-100%, p < 0.05) (Fig. 1). The mean values of the
Stange and Hench tests in the observation and compari-
son groups showed positive dynamics (Fig. 2). In the ob-
servation group, the Stange test before treatment was
39.14 + 1.44 s; after treatment, 55.31 + 1.63 s (p < 0.05);
Hinch's test before treatment, 34.18 + 1.43 s; after treat-
ment, 48.34 + 1.24 s (p < 0.05). In the comparison group,
the Stange test values before and after treatment were
35.74 + 1.44 s and 53.32 £ 1.63 s (p < 0.05), respec-
tively. Hinch’s test values before and after treatment
were 33.12 + 1.42 s and 42.54 + 1.42 s, respectively
(p < 0.05).

According to spirography data, the vital capacity of
the lungs of the main and control groups with respiratory
system diseases was within the physiological norm in the
presence of clinical symptoms.

The subjective assessment of the tolerability to the
6-min walk test using the Borg scale from 4.33 + 0.27
(2-5 points) to 0.86 + 0.15 (0-2 points) in the observation
group and from 4.45 + 0.26 (2-6 points) to 1.91 £ 0.18
(1-3 points) (p <0.05) in the comparison group
(Fig. 3).

The severity of dyspnea according to the MRC dys-
pnea scale decreased from 3.33 + 0.34 (4 to 1 point)
to 1.33 £ 0.15 (2-1 point) in the comparison group and
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Fig. 1. Dynamics of blood oxygen saturation indices in the compar-
ison and observation groups before and after rehabilitation (Sp0,),
*p<0.05
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Fig. 3. Dynamics of the subjective assessment of tolerability to the
6-min walk test according to the Borg scale in the comparison and
observation groups before and after rehabilitation

from 3.84 £ 0.21 (41 point) to 0.67 + 0.15 (1-0 point)
(p < 0.05) in the observation group (Fig. 4).

In the analysis of patients’ quality of life, the pres-
ence of health problems of varying degrees in patients
of both groups remains. According to the EQ5D ques-
tionnaire, patients in both groups reported improved
health and quality of life. In patients in the observa-
tion group, the before and after treatment values were
1.48 £ 0.18 and 1.12 £ 0.14, respectively (p < 0.05).
In the comparison group, the values before and after
treatment were 1.76 + 0.23 and 1.18 + 0.13, respectively
(p < 0.05).

CONCLUSION

The analysis of rehabilitation programs used in the
clinic for medical rehabilitation and rehabilitative treat-
ment has shown the possibility and effectiveness of
using physical and rehabilitation medicine methods
in patients with various manifestations of the post-
COVID syndrome. The rehabilitation needs of patients
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Fig. 2. Dynamics of functional test parameters in the com-
parison and observation groups before and after rehabilitation
(*p < 0.05)
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Fig. 4. Dynamics of dyspnea severity reduction according to
the MRC dyspnea scale

with NCI are increasingly recognized with a focus on
combating respiratory and neuromuscular dysfunc-
tion. Nevertheless, our data and data from worldwide
scientific sources indicate an urgent need to develop
new educational and training programs aimed at inter-
disciplinary rehabilitation of patients with post-COVID
syndrome.

ADDITIONAL INFORMATION

Funding source. This study did not receive funding.

Conflict of interest. The authors declare that there are
no obvious and potential conflicts of interest related to the
publication of this article.

Ethical review. The study was approved by the local
ethical committee of the S.M. Kirov Military Medical Aca-
demy, Ministry of Defense of the Russian Federation (Protocol
No. 210 of 24.06.2022).

Authors’ contribution. All authors substantially contri-
buted to the study and article and have read and approved the
final version of this article before publication.

247



OPTHATTBHBIE MCCTTE[IOBARMA

REFERENCES

1. d'Ettorre G, Gentilini Cacciola E, Santinelli L, et al. COVID-19
sequelae in working age patients: A systematic review. Journal of
medical virology. 2022;94(3):858-868. DOI: 10.1002/jmv.273992

2. Ivchenko EV, Kotiv BN, Ovchinnikov DV, Bucenko SA.
Results of the work of the Military medical academy research in-
stitute of novel coronavirus infection problems through 2020-2021.
Bulletin of the Russian Military Medical Academy. 2021;23(4):93—104.
(In Russ.) DOI: 10.17816/brmma83094

3. Savushkina 0I, Cherniak AV, Kryukov EV, et al. Follow-up
pulmonary function of COVID-19 patients 4 months after hos-
pital discharge. Pulmonologiya. 2021;31(5):580-586. (In Russ.)
DOI: 10.18093/0869-0189-2021-31-5-580-587

4. Badenoch JB, Rengasamy ER, Watson C, et al. Persistent
neuropsychiatric symptoms after COVID-19: a systematic review
and meta-analysis. Brain communications. 2021;4(1):fcab297.
DOI: 10.1093/braincomms/fcab297

5. Litvinenko IV, Krasakov IV. The disorder of iron metabolism is
a possible mechanism for the development of neurodegeneration af-
ter new coronavirus infection of SARS-CoV-2. Russian Military Medi-
cal Academy Reports. 2021;40(4):13-24. (In Russ.) DOI: 10.17816/
rmmar83609

CMUCOK JIUTEPATYPbI

1. d'Ettorre G., Gentilini Cacciola E., Santinelli L, et al. COVID-19 se-
quelae in working age patients: a systematic review // Journal of medi-
cal virology. 2022. Vol. 94, No. 3. P. 858-868. DOI: 10.1002/jmv.27399
2. MBuenko EB. Kotve b.H., OBumHHmkos [1.B., byuerko CA. Pe-
3yNbTaTbl PaboTbl Hay4HO-MCCNe0BATENBCKOMO MHCTUTYTA MpobieM
HOBOW KOPOHaBMPYCHOM MHEKLWM BoeHHO-MeAMLMHCKOM akagemMmnn
3a 2020-2021 rr. // BectHmk Poccuiickoin BoeHHO-MeamLmMHCKON
akamemun. 2021.T. 23, N° 4. C. 93-104. DOI: 10.17816/brmma83094
3. CasywkuHa O.M., Yeprsak AB., Kpiokos E.B., n gp. OuHamuka
(YHKLMOHANBHOTO COCTOSHUSA CUCTEMBI [ibIXaHus Yepes 4 Mecslla
nocne nepexecenHoro COVID-19 // MynbMoHonorus. 2021. T. 31,
Ne 5. C. 580-586. DOI: 10.18093/0869-0189-2021-31-5-580-587

4. Badenoch JB. Rengasamy ER., Watson C., et al. Persistent
neuropsychiatric symptoms after COVID-19: a systematic review
and meta-analysis // Brain communications. 2021. Vol. 4, No. 1.
Art. fcab297. DOI: 10.1093/braincomms/fcab297

5. JlutBuHeHko V.B., Kpacakos W.B. HapyweHne obMeHa xenesa
KaK BO3MOXHbIV MEXaHW3M Pa3BUTUA HeMpoaereHepaLm nocre Ho-
BOW KOpoHaBmpycHol uHdexummn SARS-CoV-2 // V3secTus Poccunin-
CKon BoeHHo-mMepuumHeKom akapemum. 2021. T. 40, N2 4. C. 13-24.
DOI: 10.17816/rmmar83609

AUTHORS' INFO

*Denis V. Kovlen, M.D., D.Sc. (Medicine),

the Head of the Physical and Rehabilitation Medicine Department;
address: 6, Akademika Lebedeva str.,

Saint Peterburg, 194044, Russia;

ORCID: https://orcid.org/0000-0001-6773-9713;

eLibrary SPIN: 6002-2766; Author ID: 689410;

e-mail: denis.kovlen@mail.ru

* Corresponding author / ABTOp, OTBETCTBEHHIN 3@ NEPENiCKy

Tom 41,N8 3, 2022

00l https://doiorg/ 1017816/ rmmar 109250

V13BecTua Poccuiickonm
BoeHHo-MeaMLIHCKOM aKaaemMmm

6. Litvinenko IV, Odinak MM, Tsygan NV, Ryabtsev AV. The incidence
and pathophysiology of neurological symptoms in COVID-19. Rus-
sian Military Medical Academy Reports. 2021;40(4):33-42. (In Russ.)
DOI: 10.17816/rmmar83617

7. Ferndndez-de-Las-Pefas C, Navarro-Santana M, Plaza-Man-
zano G, Palacios-Cefa D, Arendt-Nielsen L. Time course prevalence
of post-COVID pain symptoms of musculoskeletal origin in patients
who had survived severe acute respiratory syndrome coronavirus 2
infection: a systematic review and meta-analysis. Pain. 2022;163(7):
1220-1231. DOI: 10.1097/j.pain.0000000000002496

8. Ayoubkhani D, Khunti K, NafilyanV, et al. Post-covid syn-
drome in individuals admitted to hospital with covid-19: retro-
spective cohort study. British Medical Journal. 2021;372:n693.
DOI: 10.1136/bm;j.n693

9. Ponomarenko GN, Kovlen DV. Physical and rehabilitation medi-
cine. Evidence-Based Clinical Guidelines. 3™ edition, revised, supple-
ment. Razumov AN, ed. Moscow: Nauka Publisher; 2020. 248 p.

10. Klok FA, Boon GJAM, Barco S, et al. The Post-COVID-19 Func-
tional Status scale: a tool to measure functional status over time
after COVID-19. European Respiratory Journal. 2020;56(1):2001494.
DOI: 10.1183/13993003.01494-2020

6. JlutBuHenko W.B., OpgnHak MM, Ubirad H.B., Psbues A.B. Yactota
1 naTodM3MoNorMyeckoe 0b0CHOBaHWE PasBUTUS HEBPOJIOTMUECKMX
cumnTomoB npum COVID-19 // Nasectis Poccuitckoit BoeHHO-MeauLIMH-
cKolt akagemmn. 2021.T. 40, N2 4. C. 33-42. DOI: 10.17816/rmmar83617
7. Fernandez-de-Las-Pefias C., Navarro-Santana M., Plaza-Manz-
ano G., Palacios-Cefia D., Arendt-Nielsen L. Time course prevalence
of post-COVID pain symptoms of musculoskeletal origin in patients
who had survived severe acute respiratory syndrome coronavirus
2 infection: a systematic review and meta-analysis // Pain. 2022.
Vol. 163, No. 7. P. 1220-1231. DOI: 10.1097/}.pain.0000000000002496
8. Ayoubkhani D., Khunti K., Nafilyan V., et al. Post-covid syndrome in in-
dividuals admitted to hospital with COVID-19: retrospective cohort study //
British medical journal. 2021. Vol. 372. Art. n693. DOI: 10.1136/bmj.n693
9. TloHoMapeHko I.H., Konen [1.B. ®usunueckas n peabunura-
UMOHHas MeamumHa. KnuHudeckne pexomeHaaumm, OCHOBaHHbIE
Ha [loKa3aTesbcTBax. 3-e u3n,, nepepad., on. / Moa pen. akap.
AH. PazymoBa. M.: Hayka, 2020. 248 c.

10. Klok F.A, Boon G.JAM., Barco S, et al. The Post-COVID-19
Functional Status scale: a tool to measure functional status over
time after COVID-19 // European respiratory journal. 2020. Vol. 56,
No. 1. Art. 2001494. DOI: 10.1183/13993003.01494-2020

0b ABTOPAX

*[lennc BuktopoBuy KoBnieH, 1OKT. Mes. Hayk,

HaYanbHWK Kadbeapbl Gr3nYecKoi 1 peabnTaUyMoHHON MEAULIMHBI;
agpec: Poccus, 194044, r. CankT-letepbypr,

yn. Akagemuka Jlebepesa, 4. 6;

ORCID: https://orcid.org/0000-0001-6773-9713;

eLibrary SPIN: 6002-2766;

Author ID: 689410; e-mail: denis.kovlen@mail.ru




ORIGINAL ARTICLES

AUTHORS' INFO

Gul’nara R. Abuseva, M.D., Senior Lecturer of the Physical

and Rehabilitation Medicine Department, Assistant of the Physical
and Rehabilitation Medicine Department;

ORCID: https://orcid.org/0000-0002-9525-6361;

eLibrary SPIN: 9864-9534; Author ID: 1004262;

e-mail: bomar-0z@ya.ru

Stella S. Khoziainova, M.D., Lecturer of the Physical
and Rehabilitation Medicine Department, Assistant

of the Physical and Rehabilitation Medicine Department;
ORCID: https://orcid.org/0000-0002-7231-6018;
eLibrary SPIN: 4950-2424; Author ID: 1004305;

e-mail: stella.khozyainova@gmail.com

Elena F. Kondrina, M.D., Ph.D. (medicine), Associate Profes-
sor, Associate Professor of Physical and Rehabilitation Medicine
Department; ORCID: https://orcid.org/0000-0001-5182-1464;
eLibrary SPIN: 8402-9864; Author ID: 1005302;

e-mail: ekondrina@gmail.com

Liudmila A. Podberezkina, M.D., Ph.D. (Medicine), Associate Pro-
fessor, Associate Professor of Physical and Rehabilitation Medicine
Department; ORCID: https://orcid.org/0000-0003-3680-1240;
eLibrary SPIN: 2592-8505; Author ID: 1006116;

e-mail: podberezkina.mila@mail.ru

Vladimir N. Ischuk, M.D., Ph.D. (Medicine); Associate Professor
of Physical and Rehabilitation Medicine Department;

ORCID: https://orcid.org/0000-0002-0137-259X;

eLibrary SPIN: 7061-7647; Author ID: 944174;

e-mail: docisch@mail.ru

Tamara N. Karpova, M.D., Ph.D. (Medicine), Lecturer
of the Physical and Rehabilitation Medicine Department;
ORCID: https://orcid.org/0000-0002-2750-2305;
eLibrary SPIN: 7631-8107; Author ID: 925967,

e-mail: tamarakarpovab1@mail.ru

Ivan V. Konoplyankin, M.D., Ph.D. (Medicine), Lecturer of the
Physical and Rehabilitation Medicine Department;

ORCID: https://orcid.org/0000-0003-0198-151X;

eLibrary SPIN: 1815-5183; Author ID: 1004800;

e-mail: vankon89@yandex.ru

Alexey S. Kovalev, M.D., D.Sc. (Medicine), Lecturer of the Physi-
cal and Rehabilitation Medicine Department;

ORCID: https://orcid.org/0000-0002-0646-8603;

e-mail: kovalevaolga@bk.ru

Sergei V. Tolmachev, M.D., Lecturer
of the Physical and Rehabilitation Medicine Department;
e-mail: lana.tolmacheva.57@mail.ru

Vol.41(3)2022

00k https://doiorg/ 1017816/ rmmar 109250

Russian Military Medical
Academy Reports

0b ABTOPAX

lNonbHapa PakutoBHa A6yceBa, CTapLUMii NpenofiaBaTesib Ka-
denpbl Gy3NYeCcKon 1 peabUnMTaLMOHHON MeAULMHBI, aCCUCTEHT
Kadenpbl GU3NYeCKON 1 peabUnnTaLMoHHON MeAULMHDI;

ORCID: https://orcid.org/0000-0002-9525-6361;

eLibrary SPIN: 9864-9534; Author ID: 1004262,

e-mail: bomar-0z@ya.ru

Crenna CamBesioBHa X03sMHOBa, NpenoaaBatesis kabeapbl hu-
3UYECKOM 1 peabunnTaLmoHHON MeAMLMHBI, aCCUCTEHT Kadeapsl
GU3NYECKON 1 peabUnnTaLMOHHON MeaNLIMHDI;

ORCID: https://orcid.org/0000-0002-7231-6018;

eLibrary SPIN: 4950-2424; Author ID: 1004305;

e-mail: stella.khozyainova@gmail.com

Enena ®epoposHa KoHapuHa, KaH[. Mefl. HayK, AOLEHT, AOLEHT
Kabeapbl GV3MYECKON 1 peabnnnTaLMOHHOM MeaNLMHBI;

ORCID: https://orcid.org/0000-0001-5182-1464;

eLibrary SPIN: 8402-9864; Author ID: 1005302,

e-mail: ekondrina@gmail.com

JlioaMuna AnekcaHgpoBHa loabepe3skuHa, KaH[. Mef. HayK,
[OLEHT, AOLEHT Kadeapbl GU3nYecKon 1 peabunmTaLMoHHoM
meamumHbl; ORCID: https://orcid.org/0000-0003-3680-1240;
eLibrary SPIN: 2592-8505; Author ID: 1006116;

e-mail: podberezkina.mila@mail.ru

Bnagumup Hukonaesuu Uwyk, KaHa. Mef. HayK, [OLEHT Kade-
Apbl GU3KYEeCKoM 1 peabunmTaLMOHHOM MeULINHGI;

ORCID: https://orcid.org/0000-0002-0137-259X;

eLibrary SPIN: 7061-7647; Author ID: 944174;

e-mail: docisch@mail.ru

Tamapa HukonaesHa Kapnosa, kaHz. Mefl. HayK, npenojiaBatesib
Kadeapbl GY3NYecKomn 1 peabunmTaumMoHHON MeAULMHbI;

ORCID: https://orcid.org/0000-0002-2750-2305;

eLibrary SPIN: 7631-8107; Author ID: 925967

e-mail: tamarakarpovab1@mail.ru

WBan BaneHTuHoBuY KoHONNAHKMH, KaHA. Men. HayK, npenoaa-
BaTesb Katheapbl PU3NYECKOM 1 peabUnmUTaLMoHHOM MeaMLMHI;
ORCID: https://orcid.org/0000-0003-0198-151X;

eLibrary SPIN: 1815-5183; Author ID: 1004800;

e-mail: vankon89@yandex.ru

Anexkceli CepreeBuy KoBaneB, [JOKT. Mef. HayK,
npenoaasatesb kadeapsl GU3NYECKOM 1 peabunmuTaLMoHHO
meamupHbl; ORCID: https://orcid.org/0000-0002-0646-8603;
e-mail: kovalevaolga@bk.ru

Cepreii Bnagumuposuy TonmMaues, npenogasaresb
Kadeapbl GU3NYECKON 1 peabUNMUTALMOHHOM MeAULIMHGI;
e-mail: lana.tolmacheva.57@mail.ru

249



