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Abstract

Introduction. Patients who have suffered pneumonia caused by COVID-19, after discharge from the hospital and return
to normal life, face violations of the function of external respiration, limitations of physical performance, social and psycho-
emotional functioning. The importance of rehabilitation during COVID-19 has been emphasized by the World Health
Organization, the main purpose of which is to improve respiratory symptoms, preserve functions and reduce complications,
as well as prevent disability.

The aim of our study is to evaluate the effectiveness of rehabilitation measures in those patients who have undergone
COVID-19.

Materials and methods. A descriptive retrospective study. The case histories of patients who have passed all stages of
rehabilitation after COVID-19 for one year in 3 organizations of the city of Almaty have been studied. The study included
patients who had completed three full stages of rehabilitation. Of all 150 people, only 55 have passed the 3rd stage of
medical rehabilitation. The recovery program after COVID-19 was developed individually. The rehabilitation plan included
physical therapy, kinesiotherapy, massage, physiotherapy, mechanotherapy, psychological correction. The effectiveness of
rehabilitation measures was assessed on the basis of specific scales and functional tests.

Results. The indicator of the rehabilitation routing scale in patients who underwent COVID-19 after a course of
rehabilitation significantly increased. According to the modified MRC dyspnea scale, an average degree of 2 points was
determined in all 55 patients, after the course it turned into a mild degree of 1 point. According to the functional test of a six-
minute walk, functional class Il was determined in all patients before rehabilitation, after class I. Before rehabilitation, the
Barthel Index was determined at an average of 75 points, after 90 points. The Saturation Index before the courses was
determined at an average of 90 percent, after 97 percent.

Conclusion. All indicators increased statistically significantly after, which confirms the effectiveness of passing all stages
of medical rehabilitation for patients who have undergone COVID-19.

Keywords. Rehabilitation, COVID-19, scale, quality of life, physiotherapy.

Pestome

PEABUWINTALMA NALMEHTOB, NEPEHECLLULUX COVID-19
Asynbim C. Ckakosal,
Naszar K. Kowep6aesal, https://orcid.org/0000-0001-8376-4345
Axmapan XK. XKapumbeToBa2, AHyap A. AxmerxaH3, Jlapuca H. flposasnz,
OkcaHa A. lOpkoBckas, https://orcid.org/0000-0002-6251-5574
Ep6on M. Cmaun, https://orcid.org/0000-0003-3881-3747
AnteiHan M. loc6aeBa4, https://orcid.org/0000-0002-0554-2680
XKanap M. XKymanb6aesa4, http://orcid.org/0000-0001-8941-862X

"HAO «Ka3axckuii HaUMOHaNLHbIN yHuBepcuTeT UMeHu anb-Papabuy» r. AnmaTtbl, Pecny6nuka KasaxcraH;
2KIn Ha NXB «opoackasa nonuknuHuka Ne7» YnpaBneHus o6LecTBeHHOro 3gpaBooxpaHeHus r.Anmarbl,
r. AnmaTbl, Pecnybnuka Kasaxcrah;

3HAO «Kasaxckui HauuoHanbHbIN MeaULUHCKMA YHUBepcuTteT umeHn C. 1. AchpeHagnsapoBay,

r. AnmaThbl, Pecnybnuka KasaxcraH;

‘HAO «MeauumHckuit yuusepcuteT Cemen», r. Cement, Pecny6nuka KasaxcraH.

30


https://orcid.org/0000-0001-8376-4345
https://orcid.org/0000-0002-6251-5574
https://orcid.org/0000-0002-0554-2680
http://orcid.org/0000-0001-8941-862X
https://orcid.org/0000-0001-8376-4345
https://orcid.org/0000-0002-6251-5574
https://orcid.org/0000-0002-0554-2680
http://orcid.org/0000-0001-8941-862X

Hayka u 3apaBooxpanenue 2023, 2 (T.25) AKTYAJIBHAS TEMA - COVID-19

BBepeHue. [laumeHTbl, mepeHecluMe nNHEBMOHWI, 0bycroBneHHyto COVID-19, nocrme BbiMMCKM M3 CTaLMoHapa W
BO3BPALLEHMS K OObIYHO KU3HEAEATENBHOCTM, CTANKUBAIOTCS C HAapyLIEHUSIMU (PYHKLMM BHELLHETO AbIXaHWsl, OrpaHUHEHNSIMA
thuanyeckon paboTocrnocobHOCTH, COLMANBHONO M NCUXO3MOLMOHANBHOMO (hYHKLMOHMPOBaHMS. BaxHOCTb peaburmtaumm npu
COVID-19 Bbina noguepkHyTa BcemmpHoil opraHu3aumui 30paBOOXpPaHEHNs,, OCHOBHOM LIEMbK KOTOPOI SBMSIETCA YNyuLleHne
PeCnMpaToPHbIX CUMMTOMOB, COXpaHeHue (YHKLWIA 1 YMEHBLLEHWE OCTIOXHEHWIA, U NPedOoTBpaLLEHWe UHBANMUOHOCTH.

Llenbio Halero uccrnepoBaHus SBNSETCS oueHka aEKTUBHOCTU PeabUNMTALMOHHBIX MEPONPUSTUI, Y NaLneHToB
nepeHectmx COVID-19.

Matepuansl u metoabl. OnucaTensHoe peTpoCneKTUBHOE uccnenoBaHue. M3yyeHbl uctopum GonesHn nauneHTos,
npoLueaLmnx Bce atanbl peabunurauum nocne COVID-19 B TeueHum ogHoro roga B 3-x opraHusaumsx ropoga Anmatbl. Ha
nccrnegoeanme Obinn B3AThI NALMEHTLI, NPOLIEALIMe TPK MOMHbIX 3Tana peabunutauum. M3 Bcex 150 yenosek Tonbko 55
npownu 3-n aTan MeauuuMHCKoi peabunutaumun. [porpamma BoccTaHoBneHns nocne COVID-19 paspabatbiBanach
WHaMBMAYanbHO. NnaH peabunuTaunoHHbIX MEepOnpUATUIA BKIoyan B cebs neyebHy dusKynbTypy, KMHE3MOoTepanuio,
mMaccax, chuaunonpoLesypbl, MexaHOTepanuio, MCUXOMOrNYECKY KOpPeKUmio. OMPQEKTUBHOCTL  peabunutalumnoHHbIX
MeponpuUATMI OLiEHMBaNaCh Ha OCHOBaHMM CELMAUYECKNX LLUKAN U (YHKLMOHANBHBIX TECTOB.

PesynbTatbl. MMokasaTenb Lkanbl peabunuTaLoHHON MapLUpyTU3aLmmn y nauueHTos, nepeHeciumx COVID-19, nocne
Kypca peabunurtauun 3Ha4YuTeNbHO MoBbicunuck. o moanduumpoBaHHo Lwkane ofpiwkn mMMRC y Bcex 55 naumeHToB
onpegensnack CpeaHas cteneHb B 2 Banna, nocne kypca nepeluna B nerkylo creneHb B 1 6ann. o gyHKUMOHanbHOMY
TECTY LIECTUMUHYTHON X0AbbbI y BCEX NauueHToB A0 peabunutauum onpeaensancs yHkumoHanbHbln knacc I, nocne I. Jo
peabunutauun MHpekc baptena onpegensncs B cpegHem B 75 6annos, nocne B 90 6annos. Mokasatens catypauum Lo
NpoBeAeHNs KypcoB onpegensncs B cpegHeM B 90 NpoLeHToB, nocne B 97 NpoLEeHTOB.

BbiBoabl. Bce nokasatenu cratMcTUueckn 3HauMMO MOBbICMMMCH NOcne, 4TO yTBepxaaeT 06 adeKTnBHOCTM
NPOX0XXAEHUSI BCEX 3TAN0B MEAMLIMHCKOI peabunutaummn nauneHTam, nepeHectunx COVID-19.

Knrouesnble cnosa. Peabunumauus, COVID-19, wkana, ka4ecmeo Xu3sHu, chuuomepanusi.
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Kipicne. AypyxaHagaH LUblKKa@HHaH KeWiH aHe KanbinTbl emipre opanfaHHaH kediH COVID-19 TybiHOaraH
MHEBMOHWAMEH ayblpaTbiH HayKacTap CbIPTKbl TbIHbIC any (YHKUWACHIHbIH, Oy3binyblHa, (U3WKAMbIK eHIMGINIKTIH,
DIeyMETTIK XaHe NCUXO3IMOLMOHANb! XyMbIChIHbIH, LEKTEYNepiHe Tan bonagpl. [yHuexysinik AeHcaynbik cakTay yibiMbl
COVID-19 «kesiHge oHanTyAblH, MaHbI3abINbIFbIH aTan eTTi, OHbIH, HEri3ri MakcaTbl ThiHbIC any OenrinepiH xakcapry,
(yHKUMANapabl CakTay XoHe ackbiHynapabl a3anTy XaHe MyrefekTikTiH, angbiH any 6omnbin Tabbinagb!.

Makcatbl. COVID-19 xykTbipFaH HayrkacTapfa oHanTy WapanapblHbiH, TWiMainiriH 6aranay.

Matepuangap MeH agictep. 3epTTey Au3anHbl cunaTTamarnblk PETPOCNEKTUBTI 3epTTey Bonbin Tabbinagsl. Anmarts
KanacblHblH, 3 yibIMbIHAA Oip b iwiHge COVID-19-gaH keliH oHanTyabiH, 6apnblk Ke3eH4epiHeH eTKeH NaUMeHTTEepAIH,
aypy Tapuxbl Tangaxgbl. 3epTTeyre OHaNTYAbIH, YL TOMbIK KE3EHHEH ©TKEH MauMeHTTep eHrisingi. bapnbik 150 agamHbiH,
55-i raHa MegMumMHanbiK OHANTYAbIH, 3-wWi ke3eHiHeH oTTi. COVID-19 kannbiHa kenTipy Gargapnamacsl xeke a3ipreHai.
Onanty xocnapbiHa (u3noTEpanus, KUHE3WOTepanus, Maccax, (umavoTepanusl, MexaHoTepanusl, NCUXONOrusbIK
koppekuus Kipai. OHanTy WapanapbiHbiH, TUIMAINIT apHaibl Wkananap MeH yHKLMOHaNAbIK TecTep HerisiHae OaranaHip!.

Hatmxenep. Owanty kypcobiHaH kediH COVID-19 ykTbipraH Haykactapga OHanTydbl DarbiTTay LKanacblHbiH,
kepceTkiwi anTapnbikTait ecti. MoguduumpneHren MRC eHTiry wkanacklHa caikec, 6apnblk 55 nauueHTTiH, opTala
papexeci 6onca, KypcTaH KeliH ON XEHin [apexere aybiCTbl. 6 MUHYTTbIK Xasy Xypy (YHKUMOHaNAbIK, TeCTiHiH,
ManimeTTepi OoibiHWa Gapnbik NauneHTTepae OHanTyFa AeriH yHKumoHanmplk, Il knace, keriH | dyHKUMOHANAbIK Knace
aHbikTangbl. OnantyFa geniH bapten wHgekci opTa ecenneH 75 Gann, kediH 90 6ann gewredinae aHbikTangbl. Kypc
anablHaa caTypauus kepceTkiwi opta ecenneH 90 naiibi3 6onca, kypcTaH KeiiiH 97 nanbi3 aHbIKTanpl.

KopbITbiHAbL. OHanTyaaH keliH 6apnblk, KepceTKiluTep CTaTUCTUKANbIK TypFblaaH antapnbikTan ecti. byn COVID-19
XYKTbIpFaH NaLMeHTTepAiH, MeauLmMHarbik OHanTyablH, 6aprbik ke3eHaepiHeH eTy TUIMAINIfH pacTanapb!.

Tytindi ce3dep. Oxanmy, COVID-19, wkana, emip cypy canacl, husuomepanusi.
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Introduction

Coronavirus disease 2019 (COVID-19) is a highly
contagious viral disease that causes acute respiratory
syndrome 2 (SARS-CoV-2). The virus, first detected in
Wuhan, Hubei Province, China, at the end of December
2019, led to the death of more than 6 million people.

The characteristics and consequences of COVID-19
vary greatly from study to study. A systematic review
revealed that COVID-19 is associated with severe disease
(23%) and mortality (6%) of infected people. Also, the
authors of this study recommend the need for follow-up
among people with concomitant diseases and clinical signs.
(1]

Studies on respiratory rehabilitation in COVID-19, which
are available today, are mainly based on recommendations
for other respiratory diseases (for example, for chronic
obstructive pulmonary diseases, interstitial lung diseases or
asthma), and not on special protocols and techniques for
COVID-19. [15, 14]

It is known that patients who have suffered pneumonia
caused by COVID-19, after discharge from the hospital and
return to normal life, face impaired respiratory function,
limitations of physical performance, social and psycho-
emotional functioning. [2]

Another systematic review examined the effectiveness
of rehabilitation interventions for people with post-acute
COVID-19 syndrome. The results showed that rehabilitation
helps to reduce shortness of breath, anxiety and
kinesiophobia, and improvements in muscle strength were
also found. [13, 9] The importance of rehabilitation in
COVID-19 was emphasized by the World Health
Organization (WHO), which focuses on the introduction of
integrated care models for the treatment of conditions after
COVID-19.

Medical rehabilitation of COVID-19 should include all
components of rehabilitation measures aimed at the speedy
restoration of vital body functions, improving the quality of
life of patients and preventing complications. [7, 17]

The aim of our study is to evaluate the effectiveness of
rehabilitation measures in those patients who have
undergone COVID-19.

Materials and methods of research. The design of the
study is a retrospective analysis. The case histories of
patients who passed all stages of rehabilitation after
COVID-19 in the period from 01.03.2020 to 01.03.2021 in 3
organizations of the city of Almaty were studied.
Rehabilitation was carried out in round-the-clock and day
rehabilitation hospitals. Patients over the age of 18 who had
suffered COVID-19 were admitted to rehabilitation. These
patients had no contraindications for medical rehabilitation,
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had rehabilitation potential and their condition was
assessed on the rehabilitation routing scale of 1, 2, and 3
points according to the order of the Ministry of Health of the
Republic of Kazakhstan dated October 7, 2020 No. Ne RK
MOH 116/2020.

The study included patients who had completed three
full stages of rehabilitation. Of all 150 people, only 55 have
passed the 3rd stage of medical rehabilitation.

The following parameters were taken into account
during rehabilitation: severity of the coronavirus infection;
clinical manifestations; degree of lung damage; gender;
age; concomitant diseases.

The duration of the rehabilitation course averaged 10
days. The recovery program after COVID-19 was developed
individually. The individual rehabilitation plan included:

1. Flexible routine.

2. Physical therapy: breathing exercises to improve the
drainage function of the bronchi and respiratory function of
the lungs, Strelnikova’s exercises, kinesiotherapy in active
and passive mode according to indications;

3. Chest area massage (manual relaxing, toning);

4. Physiotherapy (no more than 2-3 types of procedures
during the  course):  medicinal  electrophoresis;
magnetotherapy;  spleocamera; ultraviolet irradiation;
bioptron; aerosol therapy; oxygen cocktail; shungite therapy;

5. Mechanotherapy: treadmill, cobra, vacumed;

6. Terrencourt.

7. Psychological correction.

The time, duration and interval of each procedure were
selected according to the individual patient indicator. The
effectiveness of rehabilitation measures was assessed on
the basis of the following criteria:

1. Rehabilitation routing scale based on the criteria of
the International Classification of Functioning, Disability and
Health (ICF);

2. Assessment of the severity of dyspnea on the mMRC
scale (Modified Medical Research Council);

3. Assessment of exercise tolerance, performance and
the six-minute walk test;

4. Assessment of the level of daily activity and
measurement of the quality of life according to the Barthel
index;

5. Assessment of blood SpO2 by oxygen by pulse
oximetry;

All scales and functional tests were performed before
and after medical rehabilitation. The Statistical Package for
Social Sciences (SPSS) version 28.0 was used to
statistically analyze the data. The pre-to-post outcome
measure changes were evaluated by Wilcoxon signed rank
test or by x2 tests.
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Results

The average age of all examined patients was 49 years
(range from 18 to 75 years), and the sex ratio was 22
(40%): 33 (60%) (men: women). During a retrospective
study, data from 55 patients were analyzed.

After rehabilitation, patients demonstrated the following
improvements. Before the start of medical rehabilitation, the
frequency of occurrence on the rehabilitation routing scale
of 3 points in 15 patients (27.3%), after the course was not
determined in any; rehabilitation routing scale of 2 points in
40 patients (72.7%); after the course in 13 patients (23.6%);
also, the scale of the rehabilitation route in 1 score in 42
patients 76.4%) (Table 1).

Table 1.
Dynamics of indicators of the rehabilitation routing
scale in patients who underwent COVID-19 before and
after the rehabilitation course.

Rehabilitation Pre-test Post-test
routing scale |Frequency | Percentage | Frequency|Frequency
1 - - 1 -
2 40 72,7 2 40
3 15 27,3 3 15

On the first day before the start of the rehabilitation
course, according to the modified MRC dyspnea scale, an
average degree of 2 points was determined in all 55
patients, after the course it turned into a mild degree of 1
point (Table 1).

Table 2.
Dynamics of the decrease in the severity of dyspnea in
patients who underwent COVID-19 on the modified
mMRC dyspnea scale before and after the rehabilitation
course.

Modified MRC Pre-test Post-test

dyspnea scale |Frequency |Percentage|Frequency |Frequency
1 - - 55 100,0
2 55 100,0 - -

According to the functional test of a six-minute walk,
functional class Il was determined in all patients before
rehabilitation, and functional class | after the rehabilitation
course. Before rehabilitation, the Barthel Index was determined
on average at 75 points, after the course at 90 points. The
overall Barthel Index score ranges from 0 (maximum
dependency level) to 100 (full autonomy). A score of <70
corresponds to severe dependence. In our case, patients have
significantly improved their results from severe to complete
autonomy. The Saturation Index before the courses was
determined at an average of 90 percent, after 97 percent
(Table 1).

Table 3.
Dynamics of indicators of functional tests in patients who
underwent COVID-19 before and after rehabilitation.

Indicator Pre-test Post-test 0
Me (Q1-Q3) Me (Q1-Q3)
Six-minute 57 ( (313,0-359,0) | 436 (430,0461,0) |<0,001
walk test
Barthel Index| 75,0(75,0-75,0) | 90 (90,0-90,0) |<0,001
Sp02 90,0 (90,0-92,0) | 97,0 (95,0-97,0) [<0,001

Moreover, the results of pre and posttests showed that
p < 0.001, which means there is a significant difference
between pretest and posttest conditions.
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Discussion

The results obtained give grounds to assert that the
passage of all stages of rehabilitation of patients who have
undergone COVID-19 is effective. The absence and reduction
of symptoms as a result of rehabilitation will undoubtedly affect
the quality of life. In a study conducted in Italy, Belgium and
Portugal, similar to our study in patients evaluating the Barthel
Index, a six-minute walk test, similar results were obtained. In
the study conducted in ltaly and Portugal, the Barthel Index
improved from 55.0 (30.0-90.0) to 95.0 (65.0-100.0) (p =
0.00). In Belgium, the authors write about achieving positive
results on the test of a six-minute walk of 96 meters. [18, 8, 4]
Moreover, our study also shows that the level and severity of
concomitant diseases in patients who have undergone COVID-
19 do not affect the results of pulmonary rehabilitation. [12] The
Saturation Index is one of the key indicators for diagnostics
worldwide, after rehabilitation treatment. [19, 16] We assessed
the degree of dyspnea in patients with COVID-19 on the
mMRC scale in the same way as in other European countries.
[5, 10] As stated in the review study, the scales and functional
tests used to assess the effectiveness of rehabilitation in our
country coincide with most foreign countries. [3] In the review of
the recommendation, the authors report on the importance of
all stages and types of rehabilitation services after COVID-19,
in order to improve respiratory symptoms, preserve function
and reduce complications and prevent disability. [1] The
limitation of this research is the inability to fully study respiratory
indicators, which would be important when choosing an
accurate method of rehabilitation [6,19). The absence of a
control group makes it impossible to compare with natural
recovery. It is possible to include a comparative group in order
to develop the study. High-quality studies of the effectiveness
of rehabilitation and long-term monitoring of the disease and its
consequences have yet to be carried out.

Conclusion.

All indicators increased statistically significantly after
rehabilitation, which confirms the effectiveness of passing all
stages of medical rehabilitation for patients who have
undergone COVID-19. The results obtained give grounds to
assert that the passage of all stages of rehabilitation of patients
who have undergone COVID-19 is effective. The results may
be useful for the leadership of a multidisciplinary group headed
by rehabilitation doctors who provide care to patients who have
survived COVID-19 infection.
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