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Pesiome

Lienb. ccnepoBaTb BNMsAHME AbixaTeslbHbIX YPaXXHEHWI Ha peabunutaumio NauneHTos,
nepeHecLLX KOPOHABMNPYCHYIO MHEBMOHMIO.

Matepuanbl u metoapl. B pamkax HayuyHol paboTbl MO MCCefOBaHNIO BAUAHUA Abl-
XaTeNIbHbIX YNpPa)XHEHUIN Ha OpraHW3M YenoBeKa OblI0 MPOBeAeHO PEeTPOCMEKTUBHOE
nccnefoBaHMe NaLMEeHTOB, NMepeHecCluMX KOPOHaBUPYCHYK MHEBMOHMIO C mnocnegyto-
wen peabunutaymen B ¥3 «PecnybnrkaHckasa 60nbHMLa MEAULIMHCKON peabunutauumy
B 1. AKCaKOBLLMHaA.

B nccneposaHume 6bi1n10 BKtOUEHO 264 ncTopumn 60ne3Hn, U3 HUX 152 — U3 nepBoi BOSHbI
3aboneBaHuA (anpenb — noHb 2020 1.) 1 112 — 13 BTOpOI BosIHbI (oceHb 2020 r.). Mayu-
€HTbl NepPBOV BOJIHbI HE MONyYanu B Nepros peabunutaunm AbixaTeNlbHYyl0 rMMHACcTUKY
1 no3ToMy ObINN OTHeCeHbI K rpynne KoHTpona 1. MNauueHTam BTOPOW BOSIHbI (OCHOBHasA
rpynna 2) B KOMniekc peabrnnutaumoHHbIX MeponpuaTin Obina BKIOUEHa fblxaTeNibHasn
rMMHacCTVKa, B TOM YnCie AbixaTefbHble YNPa)KHEHNA MO aBTOPCKON MeToauKe (naTeHT
Ne 21785, nata Hauana gencteua 17.06.2016).

[nAa gaHHbIX, NOAUYNHAIOWNXCA 3aKOHY HOPManbHOro pacnpefenieHns, cnonb3oBanacb
3anucb X + 1,96-SE, Me_, “—st" UQ75] N 95%.

O6paboTKa CTaTUCTMUYECKMX AAHHbIX BbIMOSIHEHA C MOMOLLbIO MporpaMmbl Statistica 8.0,
Statistica Soft Inc (USA), Ne STA862D175437Q.

B npouecce nccnegoBaHua nsyyanuch ciegytolire napameTpbl: KOMKo-geHb (KD); cucto-
nnuyeckoe apTtepuanbHoe fasneHue (SAP); anactonnueckoe apTepuanbHoe faBneHue
(DAP); yacToTa cepaeuHbIx cokpalleHue (Pulse); cteneHb HacbILLEHNA KPOBU KUCIIOPOAOM
(SOZ); yacTtoTa AbixaHuA (Br); ckopocTb oceflaHua sputpouuntos (CO3); ypoBeHb Tpombo-
yumtos (Tr).

B KOMKO-AEHb CYMTANNCh AHM NOCTYMIEHNA U BbIMUCKMA HE3aBMCUMO OT BPEMEHW MOCTY-
nneHus. Nos3Tomy 3T AaHHble MOTYT OTAINYATBLCA OT KIMHNYECKUX.

TaK Kak nccnegoBaHne HOCUT PETPOCMNEKTUBHbBIN XapaKTep, TO HOBblE NapameTpbl B HEro
He BKJIOYaNnChb.
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PesynbraTbl 1 BbiBOAbI:

1. [bixaTenbHaa rMMHacTMKa B KOMMIEKCHON peabunutauumn naumMeHTOB, NepeHeclmnx
KOPOHaBUPYCHYI0 MHEBMOHMIO, cnocobcteyeT 6onee 6bicTpomy K 3ddeKTUBHOMY
BOCCTaHOBJIEHWIO fbIXaTeNibHOM GYHKLMK, HOPManu3aumm OeaTeNnbHOCTM cepeyHo-
COCYLMNCTON CUCTEMbI, B MEPBYIO OUepelb YaCTOTbl CepAeYHbIX COKpaLLEeHUIA, U NOBbI-
LUEHWIO CTEMEHWN HACbILLEHWA KPOBU KNCIOPOAOM B CPAaBHEHW C aHAIOMMYHBbIMUN AaH-
HbIMW FPYMMbl CPaBHEHUA.

2. Ha nokasatenu obuiero aHanusa Kposu (CO3, TpoMOGOLUTBI) BbINOSIHEHWE AbIXaTeNb-
HbIX YNPa)KHEHWUI He BNUsAeT.

KnioueBble cnoBa: fbixaTenbHble YNpa)KHEHUA, AblXxaTeNibHaA r'MMHaACTMKa, MHEBMOHNA,

KopoHaBupycHasa nHdekuua, COVID-19
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Abstract

Purpose. To investigate the effect of breathing exercises on the rehabilitation of patients
with coronavirus pneumonia.

Materials and methods. We conducted a retrospective study of patients who had
coronavirus pneumonia and underwent rehabilitation at the Republican Hospital for
Medical Rehabilitation in the village of Aksakovshchina.

The study included 264 case histories, of which: 152 from the first wave of the disease
(April-June 2020) and 112 from the second wave (autumn 2020). Patients of the first wave
did not receive breathing exercises during the rehabilitation period and therefore were
assigned to the control group No. 1. For patients of the second wave (main group No. 2),
the complex of rehabilitation measures included breathing exercises, including breathing
exercises according to the author’s method (PATENT No. 21785, effective date 06/17/2016).
For data obeying the law of normal distribution, the notation was used, where x + 1.96*SE,
Me, [LQ,.; UQ,] Cl 95%. Statistical data processing was performed using the Statistica 8.0
program, Statistica Soft Inc (USA), Ser no. STA862D175437Q.

During the study, the following parameters were studied: bed-day (KD); systolic blood
pressure (SAP); diastolic blood pressure (DAP); heart rate (Pulse); degree of blood oxygen
saturation (So2); respiratory rate (Br); erythrocyte sedimentation rate (ESR); platelet level (Tr).
The days of admission and discharge were counted as bed-days, regardless of the time of
admission. Therefore, these data may differ from clinical ones.

Since the study is retrospective in nature, new parameters were not included in it.
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Results and conclusions:

1. Respiratory gymnastics in the complex rehabilitation of patients who have had
coronavirus pneumonia contributes to a faster and more effective recovery of
respiratory function, normalization of the cardiovascular system, primarily heart rate,
and an increase in the degree of blood oxygen saturation in comparison with similar
data of the comparison group.

2. The performance of breathing exercises does not affect the parameters of the general
blood test (ESR, platelets).

Keywords: breathing exercises, breathing exercises, pneumonia, coronavirus infection,

COoVID-19

B BBEOEHWNE

Hauano 2020 r. XXI B. 0603Hauunno ce6a nosBreHreM HOBOro KOPOHABUPYCa, N3BECT-
Horo Kak SARS-CoV-2, KoTopblli Bbl3Ban NaHAEMUWIO KOPOHaBMpPYCcHOM 6onesHmn (COVID-19)
Ha Bcel nnaHete. Ha KoHew 2022 r. B M1pe KONUYEeCTBO 3ab0MeBLNX KOPOHABNPYCHOM
UHeKUMen npeBbicuio 620 MIH YeNOBEK, NeTallbHbIX MCXOA0B — CBbiLLe 6,5 MJH. B Pecny-
6nuke benapycb KonmMyecTBo 3a60NeBLUNX KOPOHABUPYCHOMN MHbEKLMEN MOYTW AOCTUIIO
1 MJIH YENOBEK, NIeTaslbHbIX MCXOA0B 3adpUKCUpoBaHo cBbiwe 7000. laHHoe 3aboneBaHmne
pacnpoCTpaHAETCA OUYeHb OLICTPO M YACTO COMPOBOXAAETCA Pa3BUTUEM MMMAOKCUM Ha
dOHe ApIxaTeNbHON HEAOCTAaTOUYHOCTH.

MN3BecTHO MHOXeCTBO My6aMKauuiA, CBUAETENbCTBYIOWMUX O TOM, UTO AbIXaTeNbHble
ynpakHeHWA None3Hbl NPU MHOTKX TepaneBTUYECKMX 3aboneBaHmAX, B TOM Yucne B ne-
puyop peabunutauum NauMeHToB Mocsie NePeHECEHHbIX MHOEKLMIA, CONMPOBOXAAIOLNX-
€A AbIxaTenbHOW HepocTaTouHOCTbIO [1-4]. B gaHHOWM cTaTbe npefcTaBneHbl pesynbraTbl
BbICOKON 3GEKTUBHOCTY NPEASIOKEHHDBIX AblXaTeNbHbIX YNpa)KHEHWI B peabununtaumm
naLneHTOB, NepeHeclUNX KOPOHABUPYCHYIO MHEBMOHUIO.

B LIEJIb NCCNEAOBAHNA
WccnepoBaTb BRvsHUE AbIXaTefbHbIX YNPaXHEHW Ha peabunuTaumio NaumeHToB,
nepeHecLx KOPOHABUPYCHYIO MHEBMOHNIO.

B MATEPWAJIbI U METObI

Hamun 6bino npoBefeHO peTpocnekTUBHOE NCCIefOBaHNe NaLMeHToB, NepeHeclnx
KOPOHaBMPYCHYI0 MHEBMOHUIO U MPOXOAUBLUMX peabunutauumto B ¥3 «PecnybnnkaHckan
60nbHYLa MEAVNLIMHCKON peabununtaumm» B . AKCaKOBLUMHA.

B nccnepnoBaHuve 6bi10 BKIOYEHO 264 nctopun 60ne3Hn, 13 Hux 152 13 nepBoi Bos-
Hbl 3a6oneBaHmsA (anpenb — MioHb 2020 1.) 1 112 13 BTOpOI BONHbI (0ceHb 2020 r.). Nauw-
€HTbl MEPBOI BOJIHbI HE MONyYanu B nepuog peabunntauumn ablxaTenbHyo rMMHACTUKY
1 No3TOMy Oblfiv OTHeCeHbl K rpynne KoHTpona 1. MauueHTam BTOpPOi BOMHbI (OCHOBHasA
rpynna 2) B KOMMeKC peabunutaumoHHbIX MepPONpPUATMIIA Gblia BKOUEHa AblxaTenbHan
rMMHACTUKa, B TOM YnCie fbIxaTeNlbHble yNpaXHeHNa Mo aBTOPCKOW MeTOoAMKe (MaTeHT
Ne 21785, nata Hauyana aenctena 17.06.2016).

Ana HopMmanbHbIX AaHHBIX WCMoMb3oBanacb 3anucb X = 1,96:SE, Me, [LQ,; UQ, ]
ON 95%.
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O6paboTKa CTaTUCTMYECKMX AaHHbIX BbINOIHEHA C MOMOLLbIO NporpaMmsbl Statistica 8.0,
Statistica Soft Inc (USA), N2 STA862D175437Q.

B npouecce nccnegosaHna nsyyanuch cregytolire napameTpbl: KOMKo-geHb (KD); cun-
CTonnyeckoe apTepuranbHoe aasneHne (SAP); anactonnyeckoe aptepuanbHoe faBneHne
(DAP); yacToTa cepaeuHbIx cokpalleHue (Pulse); cteneHb HacbILWEHNA KPOBU KUCIIOPOAOM
(Soz); yacTtoTa AbixaHua (Br); ckopocTb ocepgaHua sputpoumTos (CO3); ypoBeHb Tpombo-
yumtos (Tr).

B KOMKO-AHW CUMTANUCb AHU NOCTYMAEHNA U BbIMUCKN HE3aBUCMMO OT BPEMEHU NO-
cTynneHus. [o3Tomy 3TV flaHHble MOTYT OT/INYATLCA OT KIUHUYECKIX.

Tak Kak nccnefoBaHne HOCUT PETPOCMNEKTUBHDBIN XapaKTep, TO HOBble MapameTpbl B
HEro He BKoYanuchb.

B PE3YJIbTATbl M OBCYXIAEHUE

M3HauanbHo 6b110 HabpaHo 264 uenoseka. B ocHoBHyto rpynny Bxoauno 112 yenosek.
CpepgHui Bo3pacT naumeHToB cocTtasun 67,00 [61,5; 74,00] (OU 95%), My>KunH — 48, »eH-
WWH — 64.

B rpynny koHTpona Bxoaunu 152 yenoseka. CpegHui Bo3pact — 59,00 [50,00; 66,00]
(AN 95%), My>KUnH — 77, eHWUH — 75.

PacnpegeneHune no Bo3pacTty oTpaxeHo Ha puc. 1, 2.

Kak BugHo 13 puc. 1, 2, Bo BTOpYo BOJIHY peabunutavmio npoxoannu 6onee noxusble
naumeHTbl. ina obHapy»KeHUA CTaTUCTUYECKM 3HAUUMBbIX Pa3fnumnin Mexay rpynnamm no
BO3pacTy, Nony, CTeneHn TAXecTn 3aboneBaHna (Ha OCHOBaHUN AbixaTeslbHOW HeJoCTa-
TOYHOCTW), HANMYNIO NN OTCYTCTBUIO COMYTCTBYIOLLEN MATONOrMuM, KOTOpasa MOXeT OTA-
rowaTb TeYeHne KOPOHaBNPYCHOW MHEBMOHMM (apTepuasnbHan rmnepTeH3uns, caxapHbii
anabert), a TakKe Mo mucciefyeMbiM NokasaTensam NpoBefeH KOHTPOMbHbIN TecT Mann —
Whitney.

OG6HapyeHbl cnegyioLive CTaTUCTUYECKN 3HaUMMble pasnnumna:
= [pynnbl CTaTUCTUYECKN 3HAYMMO Pa3NMUaloTCA Mo Bo3pacTy Ha ypoBHe U = 4761,00;

p < 0,0001 (undpbl cm. Bbilwe). Bo BTOpylo BoNHY peabunutaunio npoxoaunu 6onee

noKusble naumeHTbl.

Histogram: Age Histogram: Age
K-S d=,12046, p<,05 ; Liliefors p<,01 K-S d=,06846, p> .20; Lillefors p> .20
— Expected Normal — Expected Normal
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Fig. 1. Distribution of patients by age in group 1 Fig. 2. Distribution of patients by age in group 2
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® [lo cTeneHn TAXeCTU MHEBMOHUW (HanMuuio AblXaTeNIbHOW HeAoCTaTOYHOCTU) UMe-

NNCb CTaTUCTMYECKM 3HaUMMble pa3nnumna Ha ypoeHe U = 6491,00; p = 0,0009. B oc-

HoBHoW rpynne nauueHTos ¢ [1HO 6bino 8 uenosek (5%), AH1 - 134 uenoBeka (88%),

OH2 - 10 uenosek (7%). B rpynne koHTponA naymeHToB ¢ [JHO 66110 45 yenosek (30%),

c AH1 - 103 yenoBeka (68%), AH2 — 4 yenoBeka (2%). MayneHTbl ¢ [JHO-1 OTHECEHbI K

OH1, a c AH1-2 - kK JH2 B 06eunx rpynnax. MNonyyeHHble fJaHHble CBUAETENLCTBYIOT O

6onee TAXeNOM TeUYEHVM MHEBMOHUI BO BTOPYIO BOJTHY.
® [lo Hanuuuio COMyTCTBYIOWEN MaTonornM obHapyXeHbl chegylowme cTaTucTuve-

CKM 3HauyvMble pas3nunuuA: apTepuranbHasa runepteHsma — Ha yposHe U = 6482,00;

p = 0,0016 (pacnpocTpaHeHHOCTb B OCHOBHOW rpynne — 98 uenosek (87%), B rpynne

KOHTponA — 56 uenosek (37%)); caxapHbii anabeT — Ha ypoBHe U = 7256,00; p = 0,04

(pacnpocTpaHeHHOCTb B OCHOBHOWM rpynne - 32 yenoseka (29%), B rpynne

KOHTponA — 14 uenoBek (9%)). JaHHble 3aboneBaHNA Yalle BCTpeYanuch y nauneHToB

BTOPOW BOJHbI, UTO TaKXe CBMAETENbCTBYET O ee bonee TAXKeNOoM TeYeHNN.
= [o yacToTe cepheuHbIX coKpalleHui (Pulse) umenucb cTaTMCTUUYECKM 3HaUYMMble pas3-

nnuna Ha yposHe U = 6589,00; p = 0,002. 3ToT nokasatenb B (OCHOBHOW) rpynne 2

6bl1 CTAaTUCTMYECKM 3HAUMMO BbllLEe B Havyane peabunutauum — 78,00 [71,00; 90,00], He-

Xenu B rpynne 1 (koHTponbHo) — 72,00 [70,00; 80,00]. CxeMaTU4HO 3TO M306paxKeHo

Ha puc. 3, 4.
®  [o yacToTe AblxaHuA (Br) B HavYane peabunutaumm UMenncb CTaTUCTUUYECKM 3HAUUMble

pa3nnuma Ha yposHe U = 7177,50; p=0,03 (ocHoBHasa rpynna — 18,00 [16,50; 19,00],

KOHTposibHaa rpynna — 18,00 [17,00; 18,00]). aHHbIX pa3nuunii B rpynnax He 66110

nocne nposegeHHon peabunutaumn: 16,00 [16,00; 18,00] B ocHoBHOW rpynne u 16,00

[16,00; 17,00] B rpynne KoHTpona Ha yposHe U=7170,00; p=0,05.

AHanm3 nonyyeHHbIX AaHHbIX CBUAETENbCTBYET O TOM, UTO BTOpas BOJSIHA NaHAeMUK
6blna 6osee TAXKENOM MO CPABHEHMIO C NEPBON MO CTEMEHWN AbIXaTeNbHOW HEROCTATOY-
HOCTM, XYAWNM NOKa3aTesiAaM YacToTbl AbIXaHUA N CepAEYHbIX COKPaLLEeHWn, Hanmumio
conyTcTBylOWeN natonornn (apTepmanbHaa rmnepTeH3uAa 1 caxapHbllli auabet), Gonee
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Fig. 3. Comparison of heart rate indicators between Fig. 4. Comparison of heart rate indicators
groups at the beginning of rehabilitation at the end of rehabilitation

368 "Clinical infectology and parasitology", 2022, volume 11, N2 4



KopoHaBupycHaa nHdpekumna COVID-19
Coronavirus Infection COVID-19

Boxplot by Group

Variable: S02-1
100

Boxplot by Group
Variable: S02-2
101

98

96

94

S02-2

So2-1

90

88

86

100
99
. I::I

97

96

95

94

Group

Puc. 5. CpaBHeHMe caTypauumn KpoBu NaLieHToB B
rpynnax B Hayane pea6unurtauyun: rpynna 1 - 97,00
[97,00; 98,00], rpynna 2 - 97,00 [96,00; 98,00]

Fig. 5. Comparison of blood saturation of patients
between groups at the beginning of rehabilitation:
group 1-97,00[97,00; 98,00], group 2 - 97,00
[96,00; 98,00]

93 o Median
25%-75%
Min-Max

Group

Puc. 6. CpaBHeHMe caTypauuy KpoBY NaLyieHToB
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Fig. 6. Comparison of blood saturation of patients
between groups at the end of rehabilitation group
1-98,00[97,00; 98,00], group 2 - 98,00 [97,00;
98,00]

NOXXMNOMy BO3pPacCTy NalNEHTOB. Takke 06Hapy>KEHO, YTO NalnNeHTbl BTOpOI‘/'I BOJIHbI Me-
nn 6onee HMU3KKe NoKasaTenn cTeneHu HacbIlWeHNA KPOBU KNCNOPOAOM B Havane pea6|/|—

NNTaUMN, HeXenn nayneHTbl NepBON BOSHbI
puc. 5, 6.

naHAeMUN KOPOHaBUpPYyCa, YTO OTPa*KeHO Ha

Mpn aHanu3e faHHbIX CUCTONNYECKOTO U ANACTONNYECKOro apTeprnasibHOro AaBeHns
(SAP 1 DAP) cTaTUCTMUYECKN 3HAUUMBbIX Pa3nuuunin Mexay rpyrnnamu B nepuog peabunmra-
LK1 o6Hapy»eHOo He 6bI0o, UTO, BEPOATHO, CBA3AHO C MOCTOAHHO NPUHUMAaEMON Koppek-
TUpYytoLen rmnoTeH3UBHOM Tepanunein BBUAY OTArOLWEHHOMo aHaMHe3a o apTepuanbHON

rmnepTeH3snn.
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Puc. 8. CpaBHeHMe nNoKasaTens Temneparypbi
Tena B rpynnax

Fig. 8. Comparison of body temperature between
groups
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Fig. 9. Comparison of ESR between groups at the Fig. 10. Comparison of ESR between groups
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Fig. 11. Comparison of platelet levels between Fig. 12. Comparison of platelet levels between
groups at the beginning of rehabilitation groups at the end of rehabilitation

Mo NPOJOMKUTENBHOCTU peabunmTaumm (KOMKo-AeHb) naumneHTbl rpynnbl 2 BOCCTa-
HaBnmBanucb gonblue — 9,00 [7,50; 12,50] no cpaBHeHuto ¢ rpynnon 1 - 8,00 [6,00; 10,00],
4YTO OTPa*KeHOo Ha puc. 7.

Mo MakcumanbHoOM TeMmnepartype Tena AaHHble nccnegyemblX rpynn CTaTUCTUYeCckn
3HAaYMMO He oTNnYanmcb Ha yposHe U =8413,50; p = 0,872 (puc. 8), uTo, BO3MOXKHO, CBA3a-
HO C TeMm, 4TO ocTpas ¢paza 3aboneBaHKA Obina y>ke N03afuM 1 NPY NPOXOXKAeHUY peabunu-
Taunm AaHHbIVI NMoKa3aTeslb B OCHOBHOM HaXxoaunca B npeaenax HopmMaJibHbIX 3HAYEHUN.

B pe3ynbraTte uccnenoBaHus o6Hapy»KeHO, UTO, HECMOTPSA Ha bonee TAXeNioe TeueHne
NMHEBMOHUN (BblPaXeHHOCTb [bIXaTeNbHOW HEAOCTAaTOYHOCTH), HANMUMe CONYTCTBYIOLLEN
natosioruu (apTepranbHas runepTeH3ns 1 caxapHbll AnabeT) 1 Xyawmre nokasaTenu Ha-
CbILLEHNA KPOBU KMCIOPOAOM Y NMauneHToB OCHOBHOW rpynnbl nccnengoBaHMA B Havane
pea6I/U1I/ITaL|,VII/I, BKJIIOUeHMEe B ee npouecc AbiXaTeJibHbIX yl'lpakKHEHI/IIZ, B TOM 4ucrne no
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aBTOpCKOIh MeToaunke, cnoco6ctBoBano 6onee 6bICTpOVI HOpManmsaunm nccnegyembix
nokasatenen, a UMeHHO: YacTOTbl AbIXaHWA, YacTOTbl cepaeyHbixX COKpaLU,EHVIVI, cTeneHn
HacCbIWEeHNA KPOBUN KNCNOPOAOM — A0 YPOBHA, CTaTUCTUYECKN HE Pa3InYMOro OT Taknx
e nokasarenen B rpynne KOHTponA.

Ha nokasatensax kposu (CO3, ypoBeHb TPOMOOLMTOB) BbIMOMHEHWE AbIXaTeNbHbIX

YyNpa)KkHEeHNI He OTpa3unoch (puc. 9-12).

B BbIBOJbl

1.

[bixaTenbHasa rMMHacTKa B KOMMJIEKCHOW peabunntaumm naymMeHToB, NepeHectumnx
KOPOHaBUPYCHYI0 MHEBMOHMIO, cnocobcteyeT 6onee 6bicTpomy K 3ddeKTUBHOMY
BOCCTaHOBJIEHWIO fbIXaTeNIbHOM GYHKLMK, HOPManu3aumm OeaTenbHOCTM cepheyHo-
COCYLMNCTON CUCTEMbI, B MEPBYIO OUepelb YaCTOTbl CepAeYHbIX COKpaLLeHUIA, 1 NOBbI-
LUEHWIO CTENEHN HACILEHNA KPOBM KNCTIOPOAOM B CPABHEHWM C aHANOMMYHbIMIK AaH-
HbIMW FPYMMbl CPaBHEHUSA.

Ha nokasatenu obuiero aHanmsa Kposu (CO3, TpomboLMTbI) BbINOMHEHNE AblXaTesb-
HbIX YNPa)KHEHWUI He BNUsAeT.
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