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AanTHPOBAHHBIN KOMILIEKC HEHPOMOTOPHBIX YIIPasKHEHU
B peadoINTAIH IIOCTHUHCY/IBTHBIX ITAIIMEHTOB:

OIl€EHKA BJIMAHUSA HA IBUTATEIbHYIO (DYHKIIUIO

BepXHEU KOHEYHOCTH

J.B. Cokosos, JI.A. [Tuporosa

YO «I'podHenckuil eocydapcmeerHblil meduyuHckuil yHusepcumem», I poono, Pecnybauxa beaapycy

AHHOTAIIUA

BBegenue. llepebpansusiii uHcyabT (I111) ocTaeTes oAHOM U3 BeAyIIUX IPUYNH HHBAIUIHOCTH, KOTOPAs COIIPOBO-
JKIAeTcs CTOMKUMHY ABUTAaTeIbHBIMY HAapYIIEeHUAMHU, 0COOEHHO CO CTOPOHBI BEPXHUX KOHeuHOCcTeH. DdEKTUBHOCTH BOC-
CTAHOBJIEHUA BO MHOTOM 3aBHCHUT OT JOCTYIIHOCTH M MOTHBAIIMOHHOH IIEHHOCTH HCIOJIb3YEMBIX METOAUK. BocTouHbIe
IIPAKTUKH, TAKUE KaK TAHIBUII0AHb U TUTYH, 00beIUHAIOINE QU3UIECKIE U IICUX03MOIOHATbHbIE KOMIIOHEHTBHI, IIPEJI-
CTaBJISIIOT OOJIBIIION MOTEHIUA /I pa3pabOTKH Ha MX OCHOBE IMEPCHEKTUBHBIX HEHPOMOTOPHBIX YIPKHEHHUH 71 pea-
OMINTAIINY PA3JIMYHBIX KATETOPUH MAIIEHTOB.

ITens. Ouenurb 3GGPEKTUBHOCTh aANTHPOBAHHOTO KOMIUIEKCA HEHPOMOTOpHBIX ympaskHenuil (KHY) Ha ocHOBe
TaWNBUII0AHD U UTYH (WKAH YWKyaH), BBIIIOJHEHHOTO B TIOJIOKEHUH CUZsA, B peabuinuTanuu GyHKIIUA BEPXHUX KOHEY-
HOCTe# y narueHToB nociue 1.

MarTtepuaanb U METO/Bbl. BuccrenqoBaHre BKIKUYEHO 44 MAIUEHTA, CTPAAAIOIINX OT noceacteui 11,
KOTOpbIe OBbUIN CIIy4aHbIM 00pa3oM paclpeziesieHbl B TPYIIIY HCCJIeN0OBaHUA (n = 24) W KOHTPOJbHYIO (1 = 20)
rpynmny. ITanueHThl TPYNIBI WCCAELOBAHUS IOJIyYaad pa3pabOTaHHBI HAa OCHOBE TAaWIBUIIOAHb U IUTYH (WKaH
wkyaH) KHY, BKIIOYAIOIIUH TPAEKTOPUH JABUIKEHUN, aKTyaIbHbIE AJ1s1 OBITOBOM aKTUBHOCTH, BMECTO CTAaHZAPTHOTO
KOMILZIEKCA MEAUIMHCKON peabUInTalii, KOTOPBIH, B CBOIO OYEPEh, IPUMEHSJICA B Ipynie KOHTPoIA. dddeKrTus-
HOCTh peabuINTAIUK OlleHuBaIach 1o mkauae ®yri — Metiepa (IIOM) /yis1 BepxHEeH KOHEUHOCTH, onpocHuKy DASH
U B TECTE Ha MEJIKYI0O MOTOPUKY. CTaTUCTHYECKUH aHAJIU3 IPOBOJUJICS C UCII0JIb30BAHNEM HENlapAMETPUYECKUX METO-
noB (p < 0,05).

PesyabTartsl. I'pynna uccieoBaHus IPoJeMOHCTPUPOBaAa 60siee BIpaskeHHoe yiaydinerue 1o [IIOM (p < 0,01)
U CHU?KEHUE CyObeKTHUBHBIX orpannyennii mo DASH (p < 0,001). Takke 0TMeU€HO MOJIOKUTETHHOE BIIUSHUE KOMILIEKCA
U Ha MEJIKYI0 MOTOPUKY.

3akxnoueHUue. ArantupoBaHHbll KHY Ha OCHOBe TaHIBUIIOAHD U ITUTYH (WKAH WKYaH) B IOJIOKEHUH CHUJISA CIIO-
cOOCTBYET BOCCTAHOBJIEHUIO (DYHKIIUN BepXHEH KOHEYHOCTH U MOXKET OBITh PEKOMEH/IOBaH B KauecTBe 3G (HEKTUBHOTO U
JTOCTYITHOTO METO/]a peabINTAINY TIOCTIE HHCYJIbTA.

Kaouessle caroea: 1iepebpanbHbI HHCYIBT, peabuInTalvs, IBUraTeIbHbIE HapyIIeH!sI BEpXHEH KOHEUHOCTH, TANII3H-
I[f0aHb, IUTYH (WKaH WKyaH), HEHPOMOTOPHBIE yIIPAKHEHHU .
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An adapted sequence of neuromotor exercises in the rehabilitation
of post-stroke patients: evaluation of the impact on the upper
extremity motor function

D.V. Sokolov, L.A. Pirogova

Grodno State Medical University, Grodno, Republic of Belarus

ABSTRACT

Introduction. Cerebral stroke (CS) remains a leading cause of disability, accompanied by persistent motor
impairments, particularly in the upper extremities. The effectiveness of recovery depends largely on the accessibility and
motivational value of the techniques used. Eastern practices such as Tai Chi Chuan (Tai Chi) and Qigong, which combine
physical and psycho-emotional components, offer a great potential for the development of promising neuromotor exercises
for the rehabilitation of various groups of patients.

A im . To evaluate the effectiveness of an adapted sequence of neuromotor exercises (SNE) based on Tai Chi and
Qigong (Zhang Zhuang) and performed in a sitting position, in the rehabilitation of upper extremity function in patients
after CS.

Materials and methods. Forty-four patients suffering from the consequences of CS, who were ran-
domly assigned to the study group (n = 24) and the control group (n = 20), were enrolled in the study. Patients in the study
group received a Tai Chi and Qigong (Zhang Zhuang)-based SNE, which included movement trajectories relevant to every-
day activities, instead of the standard set of physical therapy, which was used in the control group. The effectiveness of
rehabilitation was evaluated using the Fugl-Meyer Assessment (FMA) for the upper extremity, the DASH (Disability of
Arm, Shoulder and Hand) questionnaire, and the fine motor test. Statistical analysis was performed using non-parametric
methods (p < 0,05).

Results. The study group demonstrated more significant improvement according to the FMA (p < 0,01) and a
reduction in subjective limitations according to the DASH (p < 0,001). A positive effect of the SNE on fine motor skills was
also noted.

Conclusion. The Tai Chi and Qigong (Zhang Zhuang)-based SNE performed in a sitting position promotes
upper extremity function recovery and can be recommended as an effective and available method of post-stroke rehabili-
tation.

Keywords: cerebral stroke, rehabilitation, upper extremity motor disorders, Tai Chi Chuan, Qigong (Zhang Zhuang),
neuromotor exercises.
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BBEJIEHUE

PeabuiuTanus MaleHTOB, MEPEHECIINX Iepe-
Oopanbubli wHCYALT (IM), ocraercsl IepCIEKTHB-
HBIM HalpaBJIeHUEM COBPEMEHHON MeIUIUHBI.
AKXTyaJIbHOCTb TAHHOU ITPOOJIEMBI 00YCJIOBJIEHA paC-
npoctpaHeHHoCThI0 11U, KOTOPBIN SIBJISIETCS OJHOM
U3 OCHOBHBIX IIPHUYUH CTOWKOU WHBAJIUHOCTH.
CorytacHO MMEIOIIMMCS JAaHHBIM, ¢ 1990 II0 2019 T.
abCOJIFOTHOE YHCJIO 3apETrMCTPUPOBAHHBIX CIIy4aeB
3a00JI€EBaHUSA B MHpPE BBIPOCJIO Ha 70 %, IIpU 3TOM
€KEro/THO PETUCTPUPYETCS OKOJIO 15 MJIH CIydYaeB
11U, 6oJtee MOJIOBUHBI U3 KOTOPBIX IPUBOJSAT K CTOM-
KUM (PYHKITMOHAJIBHBIM HapyIIeHusAM [1].

OCHOBHOII I1€JIbI0 peabUJINTAIIN TAIIUEHTOB,
nepesecmux [IU, aBageTca He TOJIBKO BOCCTAHOBIIE-
HUe yTPauyeHHbIX JBUTATEIbHbIX HABBIKOB, yJIydIIle-

INTRODUCTION

Rehabilitation of patients after cerebral stroke
(CS) remains an upcoming trend of modern medi-
cine. The relevance of this direction is due to the
prevalence of CS, which is one of the leading causes
of persistent disability. According to available data,
from 1990 to 2019, the absolute number of registered
cases of stroke worldwide increased by 70%, with
approximately 15 million cases of CS being registered
annually, more than a half of which lead to persistent
functional impairments [1].

The primary goal of rehabilitation for patients
after CS is not only to recover lost motor skills and
improve functional capabilities, but also to provide
patients with psychological and emotional support
and ensure their most rapid and maximum possible
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HUe (PYyHKIIMOHATBHBIX BO3MOKHOCTEN, HO U IIPENO-
CTaBJIEHUE HalleHTaM IICUXO0JIOTHIECKON U SMOIIH-
OHAJIBHOU MOA/IEPIKKH, CKOpPEUTIiasi 1 MaKCUMAaJIbHO
BO3MOJKHasA pemHTerpanus B obmecTBo. TsokecTh U
CJIO’KHOCTh BOCCTAHOBJIEHHS IAITUEHTOB OOYCJIOB-
JIEHBI TOJIMMOP(U3MOM pa3BUBAIOLIUXCA Hapyllle-
HUH U UX B3aUMHO OTATOLIAIONIUM BiIUsAHUEM. JlaH-
HBIU (PaKT ompesesiseT IPOO/IKUTEIHHOCTh peabu-
JINTAIUOHHBIX KypcoB u TpebyeT OT marueHTa
BBICOKOU MOTHBAIIMOHHOU IMPUBEPKEHHOCTH K IIPO-
BOZUMBIM MEPOIIPUITHUIM.

BaskHeHITUM WHCTPYMEHTOM JJIsI peayln3aIiiuu
[IOCTABJIEHHBIX 33/1a4 SIBJIAETCS KUHE3HOTepaIus.
HMmerotmuecst CTaHAAPTU3UPOBAHHBIE ITPOrPAMMEI,
KaK IIPABUJIO, OKA3bIBAIOTCS HEIOCTATOYHO THOKUMU
U JOCTYIHBIMU /ISl CAMOCTOSITEJIBHOTO IIpUMeHe-
HUS, UYTO CHIIKAET MPHUBEPXKEHHOCTHh MAIlUEHTOB K
Tepanuy 0 OKOHYAHUHU CTAI[MOHAPHOTO WX aMmOy-
JIATOPHOTO Kypca. Pa3paboTka HOBBIX METOIUK
KUHE3UOTEPAIUY, COUYeTAINUX 3(POEeKTUBHOCTS,
JIOCTYIIHOCTh U MOTHUBAIIMOHHYIO COCTaBJIAIOIIYIO
JUIS  CaMOCTOSITEJIPHBIX 3aHATUH, IIPeJCTaBIAET
€000l BHAYNMYIO HAyUHO-IIPAKTHUYECKYIO 3a/1a4y.

B KOHTekcTe yCHIMBAIOIIUXCA IIPOIECCOB KYJIb-
TypHOU wmHTerpanuu Bocroka m 3amaza HabI07a-
eTcsl TIOBBIIIIEHUE KCCIIE0BATEIHCKOTO UHTEPECca K
BOCTOYHBIM TPAZULIMAM OPTaHU3aINHU J[BUTATEIb-
HOH aKTUBHOCTH U peKpearMoHHbIX ITpakTuk. Hau-
OOJIBIINY WHTEpPEeC AJIs1 U3YYEeHUs MPEeACTaBIISIOT
TaKye CUCTEMBI, KaK TAWI3UII0AHb U IUTYH. JTU
BOCTOYHBIE ITPAKTUKU BKJIIOYAIOT B ce0sI pa3INIHbIE
HaIpaBJIeHUs U MIKOJIbI. B cBOIO ouepe/ib, yIpaskHe-
HUS B TNPAKTUKAX TAWIBUIIOAHb W IUTYH (WKaH
WKyaH) COZiepPKaT B cebe (PU3UIECKUE, TICUXOCOIH-
aJIbHble U KOTHUTHUBHBIE KOMIIOHEHTBI, YTO OKa3bI-
BaeT BJIMSHUE HA PA3BUTHE CUJIbI, KOOPAWHAIIVH,
[IPOTIPHOPENENIINH, a TAKXKE IaMATH, BHUMAHUA U
HCIIOJTHUTEMbHBIX GyHKIMH. Takum obpas3om, maH-
HbIe TPAKTUKH BKJIIOUAIOT CHENU(pUUIECKUe HEHpo-
MOTOpHBIE YIIPaKHEHUsI, IIEPCIIeKTUBHbIE /IS U3Y-
YeHUs U UCIOJIb30BAHUSA B IPOrpaMMax BOCCTAHO-
BUTEJIBHOTO JieueHus. biarogaps MHOTOUHCIIEHHBIM
TOJIOKUTEJIBHBIM 3(pdeKkTaM, KOTOpble OHU OKa3bI-
BAIOT Ha OPTaHU3M YeJI0BEKa, HU3KOH CTOMMOCTH U
OTHOCUTEJIPHONH IIPOCTOTE OCBOEHUf, JaHHBIE
cHCTEMBI TPUOOPETAIOT BCE HOJIEE IIIMPOKOE PACIIPO-
crpaHeHue B cdepe (DU3NYECKOH AKTUBHOCTH H
MEeIUIIITHCKOHN peabuINTallNH TAITUEHTOB C Pa3Ind-
HBIMH I1aTOJIOTUAMH [2—6].

TpasAUIMOHHO YIpakKHEHUs, MpPUMeHsSeMble B
JTAHHBIX ITPAKTUKAX, BHIIIOJTHSAIOTCSA B BEDTUKAJIBHOM
nosioxkeHuu. O/lHAKO MalMeHThl, uMeronue GyHK-
[IMOHAJIbHBIE HAPYIIEHWs HIDKHUX KOHEUHOCTEH
BCJIEZICTBHE WHCYJIbTAa WIN 3a00J€BaHUI OMOPHO-

reintegration into society. The severity and complex-
ity of patients’ recovery are determined by the poly-
morphism of the developing disorders and their
mutually aggravating effects. This determines the
duration of courses of rehabilitation and requires a
high level of motivational adherence of a patient.

Kinesiotherapy is a crucial tool for achieving
these goals. Existing standardized programs, as a
rule, are insufficiently adaptable and available for
self-practicing, which reduces patients’ adherence to
therapy after completing inpatient or outpatient
treatment. The development of new methods of kine-
siotherapy that combine effectiveness, availability,
and motivational component for self-exercise train-
ing represents a significant applied research task.

In the context of increasing cultural integration
between East and West, there has been a growing
interest among researchers in Eastern traditions of
physical and recreational activities. Such systems as
Tai Chi Chuan (Tai Chi) and Qigong are of particular
interest. These Eastern practices consist of various
schools and movements. Exercises in Tai Chi and
Qigong (Zhang Zhuang) incorporate physical, psy-
chosocial, and cognitive components, influencing the
development of strength, balance, proprioception, as
well as memory, attention, and executive functions.
Thus, these practices include specific neuromotor
exercises that are promising for study and use in
rehabilitation programs. Due to their numerous pos-
itive effects on the human body, low cost, and rela-
tive ease of learning, these systems are becoming
increasingly widespread in the field of physical activ-
ity and medical rehabilitation for patients with vari-
ous pathologies [2—6].

Traditionally, the exercises used in these prac-
tices are performed in an upright position. However,
patients with lower extremity dysfunction due to the
stroke or musculoskeletal disorders may experience
difficulties in simultaneously maintaining a standing
position and trunk and extremity movements [7, 8].
Moreover, according to the literature, full recovery of
lower extremity function occurs in 75% of patients,
while full recovery of upper extremity function
occurs in only 20%. Persistent upper extremity dys-
function is most associated with significant patient
disability [9, 10].

An analysis of studies evaluating the effectiveness
of Eastern exercise practices reveals that they typi-
cally focus on studying a single style or school of a
technique being used as an integral sequence of exer-
cises, without analyzing the contribution of individ-
ual components or structural elements to the reco-
very of specific functions. Interest holding among
researchers in the potential for adaptation and com-
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JIBUTATEJILHOTO aIllapaTa, MOTYT UCIBITHIBATD TPY/I-
HOCTH C OJTHOBPEMEHHBIM IOJJIEPKAHUEM ITOJIOKE-
HUS CTOSI U TIepeMeIlleHueM TYJIOBUINA U KOHEUHO-
cTedi B mpocrpaHctBe [7, 8]. IIpu sTOM, corsiacHO
HAYYHBIM JIAaHHBIM, IIOJIHOE BOCCTAHOBJIEHUE (DYHK-
[UY HIDKHEH KOHEUHOCTH IIPOUCXOIUT Y 75 % mariu-
€HTOB, a [I0JIHOE BOCCTAHOBJIeHUEe (PYHKIINY BEPXHEH
KOHEYHOCTH — TOJIBKO ¥ 20 %. IMeHHO cToMKas Auc-
yHKITUA BepXHEl KOHEYHOCTH B HaUOOJIbIIIEl CTe-
IIEHU aCCOIMUPYETCS C BhIPAXKEHHON WHBATUAN3A-
Iyen manuesTos [9, 10].

AHa/IN3 WCCIIeIOBAHUM, B KOTOPBIX OI€HUBAETCS
5(bHEKTUBHOCTD BOCTOUHBIX JIBUTATEJIBHBIX IPAKTHUK,
ITOKa3bIBAET, YTO OHU, KAK ITPABHUJIO, COCPEIOTOYEHBI
Ha U3Y4YeHHUHU OFHOTO CTWJIsS WJIM HAIPABJIEHUS TIPHU
MIPUMEHEHUN METOJUKH B BHUZE IEJIOCTHOTO KOM-
IUTeKCa YIpa’kKHeHUH, 6e3 aHam3a BKJIQJIA OTIENb-
HBIX KOMIIOHEHTOB WJIM CTPYKTYPHBIX 3JIEMEHTOB B
BOCCTAaHOBJIEHNE KOHKpeTHbIX GyHKIMH. CoxpaHsIo-
[AACS WHTEPEC HCCIIEN0BaTeNIed K BO3MOXKHOCTSIM
aZlanTalluy ¥ COYETAHUS PA3IMYHBIX CTHIEH U HGOpM
BOCTOYHBIX JIBUTATEJIBHBIX IPAKTUK I PelIeHUs
peadHIUTAIIMOHHBIX 33724 IOCIYKIJI OCHOBAHHEM
JUIS1 IPOBEZIEHUST HACTOSIIETO UCCIIEZOBAHUS TI0 Pa3-
paboTtke 3 HEKTUBHOTO KOMILIEKCA HEHPOMOTOPHBIX
yopakaennil (KHY) mis peabwinranmuy BepxHeU
KOHEUHOCTH y maiueHToB nocse [[1.

IIEJIb NCCJIEAJOBAHUA

OneHuth 3¢Q@PeKTUBHOCTh  aJAlTHPOBAHHOIO
KHY, pa3paboTaHHOTO Ha OCHOBE BOCTOUYHBIX IPAK-
TUK TaWIBUITI0AHb U ITUTYH (WKaH WKyaH) U BBITIOJ-
HEHHOTO B ITOJIOYKEHUU CUJIs, B peabrintanun QyHK-
MY BEPXHUX KOHEYHOCTEH y manueHToB mocye [,

MATEPUAJIBI 1 METO/IbI

Ha ocHoBe aHasiu3a JINTEPATYPHBIX UCTOUHUKOB
ObUIM OTOOpaHBI U AJANITUPOBAHBI VIIPAKHEHUS,
OCHOBaHHBIE HA CHHTE3€ MPUHIIUIIOB TANI3UII0AHb
U muryH (WKaH WKyaH), JJIS I[eJIeHAIPaBIeHHOTO
BOBJIEUEHUs IIPOKCUMAJIbHBIX U JIUCTAJIBHBIX OT/e-
JIOB BepXHEW KOHEYHOCTH. JlaHHbIe YIparKHEHUS
CITIOCOOCTBYIOT BOCCTAHOBJIEHUIO a/IeKBATHOW KHUHE-
MAaTHYeCKO MOJEJM U aKTHUBAIIUU MEKIIOJIyIap-
HOTO B3auMojiericTBus (puc. 1). JIBHKeHUSA JAHHOTO
KOMIUJIEKCA XapaKTEPHUBYIOTCS OMOMeXaHUYECKH
ONTHUMAJIbHBIMH TPAEKTOPHUAMH, HaIPaBJIE€HHBIMH
Ha BOBJIEUEHUE IJIEYEJIOTIATOUHOTO PUTMAa, CTabu-
JTM3AIHUI0 KOPIIyCca U MHUITUAIUIO IBUKEHUS OT IeH-
Tpa K mnepudepun. JlaHHBIE ABUIKEHHS Haubosiee
aKTyaJIbHBI JIJI1 UCIIOJIb30BAHUS PYKU B TOBCETHER-
HOM *Ku3HU. B mporecce 3aHATHI ObLI CHIZKEH YPO-
BEHb CJIOXKHOCTU JIOCTHIKEHUs CTaHAAPTHBIX 1103 B
COOTBETCTBHH € (HUBHYECKUMU BO3MOKHOCTSIMH

bination of various styles and schools of Eastern
practices of physical activity for rehabilitation needs
became a trigger for initiation of our study to develop
an effective sequence of neuromotor exercises (SNE)
for the upper extremity rehabilitation in patients
after CS.

AIM OF THE RESEARCH

To evaluate the effectiveness of an adapted SNE,
developed on the basis of the Eastern practices of Tai
Chi Chuan and Qigong (Zhang Zhuang) and per-
formed in a sitting position, in the rehabilitation of
upper extremity function in patients after CS.

MATERIALS AND METHODS

Guided by a literature review, exercises based on
a synthesis of Tai Chi and Qigong (Zhang Zhuang)
principles were selected and adapted to specifically
engage the proximal and distal segments of the
upper extremity. These exercises promote the
recovery of an appropriate kinematic model and the
activation of interhemispheric interactions (Fig. 1).
The movements in this exercise sequence are char-
acterized by biomechanically optimal trajectories
aimed at scapulohumeral rhythm involvement,
trunk stabilization, and initiation of movements
from the center to the periphery. These movements
are particularly relevant for using the arm in activi-
ties of daily living. When performing the exercises,
the difficulty level of achieving standard postures
was reduced according to the physical capabilities
of the participants. This Tai Chi and Qigong-based
SNE was integrated into the standard medical reha-
bilitation program for post-stroke patients as a
method of active recovery.

Forty-four patients undergoing medical rehabili-
tation were included in a study. Inclusion criteria
were: a history of CS (onset > 1 month), mild to mod-
erate motor upper extremity dysfunction, and a level
of cognitive integrity sufficient to understand instruc-
tions. Exclusion criteria were: acute CS, severe motor
upper extremity dysfunction, paralysis; epilepsy with
tonic-clonic seizures; cognitive deficit not allowing to
understand and follow instructions; and other gen-
eral contraindications to medical rehabilitation in
accordance with Order No. 1141 “On the Procedure
for Organizing and Performing Medical Rehabilita-
tion and Medical Habilitation™ .

1 On the procedure for organizing and performing med-
ical rehabilitation and medical habilitation: Order of the
Ministry of Health of the Republic of Belarus dated Sep-
tember 1, 2022 No. 1141. URL: https://etalonline.by/
document/?regnum=u622e2877 (accessed 28.01.2026).
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Puc. 1. CxeMaTH4ecKkoe N300pakeHre TPAEKTOPUH JIBIKEHNUS BEDXHUX KOHEYHOCTEH IIPU BBIIIOJTHEHUH YIIPKHEHUN
pa3paboTaHHOTO KOMILJIEKCA HA OCHOBE TAUIBUII0AHb U IIUTYH
Fig. 1. Schematic representation of the trajectories of upper extremity movements when performing exercises
of the developed Tai Chi Chuan and Qigong-based sequence

sanuMarnomuxcsa. Janaeii KHY Ha ocHOBe Talnzu-
[[}0aHb U IUTYH ObLI MHTETPHPOBAH B MPOTPAMMY
CTAHJIAPTHOM MEIUITMHCKON peabuIuTaIliM Tamu-
€HTOB IT0CJIe MHCYJIBTA B KAUECTBE AKTUBHOTO METO/Ia
BOCCTAHOBJICHUS.

B ucceoBaHuM IPUHSIHN YUACTHE 44 TTAIUEHTa,
MPOXOAAIINX KypC MEIUIMHCKOU peabuINTaIluH.
Kputepuu BraoueHus: Hamuuve [V B aHamHe3se

The study was approved by the Biomedical Eth-
ics and Deontology Committee of the Grodno
Regional Clinical Hospital for Medical Rehabilita-
tion (Protocol No. 1 dated February 3, 2025). All
participants signed informed consent to participate
in the study.

The study participants were randomly divided
into two groups.
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(maBHOCTB Z1e010Ta 3200 1€BaHUs O0JI€e 1 Mec), HaJIK-
ypie JIETKOH WJIM YMEPEHHOH JIBUTATEeJbHOU JHC-
byHKITMY BepXHEN KOHEYHOCTH, YPOBEHb KOTHUTHUB-
HOU COXPAHHOCTH, IIO3BOJIAIONIAKA I[TOHHUMATh
uHCTpyKIuu. Kpurepun uckmouenus: 11 B octpoi
daze, BbIpakeHHasT JBUTATEJIbHAS AUCHYHKIUS
BepxXHEW KOHEUHOCTH, IUIETWH; SIUJIENCUS C KJIO-
HUKO-TOHUYECKUMH CYZIOpOTaMU; KOTHUTHBHBIA
neuIuT, He MO3BOJISIONINN MOHUMATh W BBITIOJI-
HATh WHCTPYKIIWH; JIPyTHe O0Ire ITPOTHBOIOKa3a-
HUSA K IPOBENEHUI0 MEJUIIMHCKON peaduIUTAIUN
coryiacHO npukasy NO 1141 «O mopsake opraHusa-
MU U TPOBEJEHUSA METUIMHCKON peabuInTaIluH,
MEIUIIMHCKON a0WIUTAI[uN» .

HUccemoBanue 0100peHO KOMUTETOM IO GroMe-
JIUIIUHCKON 3TuKe u AeoHTtosoruu ['Y3 «['pogHen-
ckad obJsiacTHaA KJIMHHUYecKasd OOJIbHUIIA MeTUIINH-
CKOIl peabwuTaiuu» (IMPOTOKOJ OT 03.02.2025
No 1). Bce ywyacTHHKHM moamucaau JT0OPOBOJIBHOE
WHOOPMHUPOBAHHOE COIJIacHe Ha yJacTHE B HCCIIe-
JTOBaHUU.

MeTo/10M CIy4aitHOTO OTOOpA YUaCTHUKHU HUCCIIe-
JIOBaHUs ObLIN paszieIeHbl Ha JIBE TPYIIIIbI.

I'pynmna uccnenosanus (I) — 24 manuenta. Cpen-
HUUA BO3PACT YYACTHUKOB COCTABUI 64,42 + 7,48
rojyia. Pacripeniesienue 1o noty: 16 (66,7 %) MyKIUH
u 8 (33,3 %) KeHmuH. Y 3 HANHEHTOB JAaHHOH
rpymmsl (12,5 %) LW sokanu3oBasics B BepTeOpo-
OaswisipHOM OacceiiHe, v 10 (41,7 %) — B IpaBoM
KapoTUIHOM Oaccetine, y 9 (37,5 %) — B JIeBOM Kapo-
TUAHOM Oaccetie, y 2 (8,3 %) — B BepTeOpo-6a3u-
JIIPHOM U JIEBOM KapoOTHUZHOM OacceiiHe. JlaHHas
rpyIIa moJjiydyasa KOMILIEKC MEeIUITUHCKON peabu-
JIUTAllUH, B KOTOPOM BMECTO CTAHJAPTHBIX aKTHB-
HBIX METO/IVK JIeueOHOU (DUBKYIbTYPhI IPUMEHSIICS
paspaboranusiii KHY.

I'pymma cpasuenus (II) — 20 manuenTos. 13 Hux
14 (70 %) MyK49UH U 6 (30 %) >KEHIIIUH B BO3pACTE
64,15 £ 9,31 roga. Y 5 HNallMEHTOB JAHHOU T'PYIIIIHI
(25 %) 1IN snokamu3oBasicss B BepTeOpOOa3UISIPHOM
Oacceline, y 8 (40 %) — B IpaBOM KapOTHUJTHOM H Y 7
(35 %) — BJIeBOM KapOTHUITHOM Oacceline. ITa IpyIIna
ToJiyJajia CTaHJAPTHBIM KOMILIEKC MEIUITUHCKOU
peabmwiuTanuy.

3auatus mo GU3NUECKOH aKTUBHOCTH B 00enx
IpyIIax MPOBOWUJIUCH B TEUEHHE BCETO Kypca Me/IH-
[IMHCKOU peabmwInuTallid ¢ YacTOTOH 5 JHEH B
HEJIEJTI0 1 JITTUTEIbHOCThIO 30 MUH Ha OTHO 3aHSTHE.

1 O mopsiZike OPTaHM3AIMKN U MPOBEJEHUA METUIIH-
CKOI peabUINTAIlN, METUITUHCKON abMIUTAIIUN: TIPHUKA3
MunwcrepeTsa 31paBooxpaHenus Peciybiku Benapych ot
01.09.2022 N¢ 1141. URL: https://etalonline.by/
document/?regnum=u622e2877 (mara olparienus:
28.01.2026).

Study group (I) included 24 patients. The mean
age of the participants was 64,42 + 7,48 years.
Gender distribution: 16 (66,7%) men and 8 (33,3%)
women. In 3 patients of this group (12,5%), CS was
localized in the vertebrobasilar system, in 10
(41,7%) — in the right carotid arterial system, in 9
(37,5%) — in the left arterial carotid system, in 2
(8,3%) — in the vertebrobasilar and left carotid
arterial systems. This group received a program of
medical rehabilitation, in which instead of stan-
dard active programs of physical therapy, the
developed SNE was used.

The comparison group (II) included 20 patients.
Of these, 14 (70%) were men and 6 (30%) were
women, aged 64,15 + 9,31 years. In 5 patients of this
group (25%), CS was localized in the vertebrobasilar
system, in 8 (40%) — in the right carotid arterial sys-
tem, and in 7 (35%) — in the left carotid arterial sys-
tem. This group received a standard program of
medical rehabilitation.

Physical therapy sessions were performed
throughout the rehabilitation course in both groups,
5 days a week, and duration of 30 min per session.
The mean duration of the rehabilitation course was
16,25 + 4,64 and 16,10 + 3,09 days for groups I and
I, respectively.

The groups were comparable in terms of gender,
age, stroke localization and duration of the rehabili-
tation course, as well as post-stroke time interval
(p > 0,05).

To evaluate the effectiveness of medical interven-
tions, the Fugl-Meyer Assessment (FMA) for the
upper extremity, the fine motor test, and the DASH
(Disability of Arm, Shoulder and Hand) question-
naire were used [11].

Statistical processing of the results was per-
formed using the licensed Statistica 10.0 software.
Quantitative indicators were assessed for normal
distribution of data using the Shapiro-Wilk test,
after which a decision was made on the use of para-
metric or non-parametric methods of analysis.
When comparing homogeneity between two inde-
pendent groups with values differing from normal
distribution, the Mann-Whitney test was used.
When comparing two independent groups by a
qualitative characteristic, we used the Fisher exact
test. Given the small sample size, the significance of
differences between dependent groups was assessed
using the Wilcoxon test. Description of quantitative
characteristics in the case of normal distribution of
variants is presented as the arithmetic mean and
standard error of the mean (M + m). In the absence
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[TpoIoKUTENTBPHOCTS Kypca MEIUIITHCKON peabu-
JIUTAIlUU B CpeJIHEM cocTaBwia 16,25 + 4,64 u
16,10 + 3,09 aHA 14 [ u 11 rpynnbsl COOTBETCTBEHHO.

I'pymnmbl ObUIH COMOCTABUMBI MEXAY COOO0H IO
TI0JTY, BO3PACTY, JOKAJIM3AINN O4Yara M JUIHTEIbHO-
CTH Kypca MEIUIMHCKOW peabWIUTAIlUM, a TaKXkKe
JaBHOCTH nepeHecenHoro [[U (p > 0,05).

Ha onenku 5GdGEKTUBHOCTH MEAUIIMHCKUX
MeponpHuATUH IpruMeHsack mkana Pyri — Metiepa
(II®M) ny1s1 BEpXHEH KOHEYHOCTH, TECT HA MEJIKYIO
MOTOPHUKY U orpocHUK DASH [11].

CraTuctuueckas  o0paboTka  MOJIYYEHHBIX
pe3yabTaTOB IPOBOJAWJIACH C HCIOJIb30BAaHUEM
JIUIIEH3WOHHOTO IMaKeTa IPUKJIATHBIX IMPOrpamMM
Statistica 10.0. KosimuecTBeHHBIE [TOKA3aTEIU Olle-
HHUBAJIUCh HA COOTBETCTBUE HOPMAJIBHOMY pacIipe-
JIeJICHUIO ¢ moMoIbIo Kputepud Illanupo — Yuka,
3aTeM NPUHUMAJIOCH pellleHHe O IMPUMEHEHUHN
mapaMeTpUYECKUX WU HellapaMeTPUIECKUX METO-
JIoB aHanu3a. [Ipu cpaBHEHUH OJHOPOJTHOCTHU
MEXy ABYMs HE3aBUCUMBIMH TPYHIIAMHU € OTIIHNY-
HBIM OT HOPMaJIBHOTO pacrupeziejieHieM 3HaueHUH
HUCIOJIB30BAJICA KpuTepud Manua — YutHu. [Ipu
CPaBHEHUH JIBYX HE3aBHUCUMBIX TPYyHNIl IO Kade-
CTBEHHOMY IIDU3HAKY UCI0JIb30BaJICA TOUHBIN TECT
durmepa. C yaeToM MaJIbIX pa3MePOB BEIOOPKH 3HA-
YUMOCTD PA3JIUYNN MEXK/Ty 3aBUCUMBIMH I'PYIIIIaMHU
OIl€eHMBAJIACh C IOMOIIbIO KpUTepusa BUIIKOKCOHA.
OmnrcaHue KOJIMYECTBEHHBIX IIPU3HAKOB B CIIydae
HOPMAaJIPHOTO paclpeziejIeHHsl BapUAHT IPeJCTaB-
JIEHO B BUJIe CpeZlHero apu@MeTHYecKOoTro U CTaH-
JapTHOoU omubku cpexHero (M + m), B ciydae
OTCYTCTBUS HOPMAJIBHOTO paclpeieeHus KoJIude-
CTBEHHBIE IaHHBIE OIIUCHIBAJILCH C TOMOIIBIO MeJIU-
agpl (Me) M HWKHETO U BEPXHETO KBapTHIIEH
Q, - QS). KareropuasipHble JaHHBIE ONUCHIBATIUCH
¢ ykazaHueM abCOJIIOTHBIX 3HAYEHWH U IIPOIEHT-
HbBIX J0s1ed. [lopor cTaTUCTHYECKOH 3HAUYNMOCTH —
p < 0,05 [12].

PE3YJ/IBTATDBI 1 OBCY KAEHUE

Awnanus pesysbTatoB oreHku 1o I[IIOM He Bbis-
BWI CTaTHCTHUYECKN 3HAUYUMBIX DA3JINUYUN MeXIy
rpynmnaMu A0 Hayajga U IOocje 3aBepIIeHus Kypca
MeIUIMHCKON peabwinranuu (p > 0,05) (Tabs. 1).
OTcyTCTBHE CTAaTUCTUYECKH 3HAUUMBIX MEKIPYIIIIO-
BBIX PA3JINUYUI MOXKET OBITH CBS3aHO B TOM UHCJIIE C
OTpaHUYEHHBIM 00'h€MOM BBIOOPKHU U 3(D(HEKTUBHO-
CTBIO IPUMeHAeMbIX peaOMIUTAIIMOHHBIX METO/IOB B
obeux rpymmnax.

Y manumenTtoB I u II rpynn oTMedeHa IOJIOXKU-
TeJIbHAs BHYTPUTPYIIIOBasA JUHAMUKA ITOKa3aTesei
o [II®M, oTpaxkaroiias yaydlleHre ABUraTeIbHOU
(yHKIIMY BepxHEN KOHeUHOCTHU (puc. 2).

of normal distribution, the quantitative data were
described using the median (Me) and the lower and
upper quartiles (Q,—Q,). Categorical data were
described using absolute values and percentages.
The threshold of statistical significance was deemed
at p < 0,05 [12].

RESULTS AND DISCUSSION

Analysis of the results according to the FMA
revealed no statistically significant differences
between the groups at baseline and after the comple-
tion of the rehabilitation course (p > 0,05) (Table 1).
The lack of statistically significant differences
between groups may be associated, among other
things, with the limited sample size and the effective-
ness of the rehabilitation programs used in both
groups.

In patients of groups I and II, positive intra-group
dynamics according to the FMA score were noted,
reflecting an improvement in upper extremity func-
tion (Fig. 2).

In group I, the increase in the FMA score was
3,57%, while in group II it was 1,75%. The differences
were statistically significant (p < 0,01), indicating a
more pronounced recovery of upper extremity func-
tion when using the SNE developed.

Comparison of the upper extremity function
assessment using the DASH at baseline and after the
rehabilitation course revealed no statistically signifi-
cant differences. Results of the DASH demonstrate a
decrease in the overall score in patients in groups
I and II (Table 2).

When analyzing the between-group dynamics, a
more significant decrease in the subjective assess-
ment of upper extremity dysfunction was revealed in
patients of group I (Fig. 3).

The DASH score in group I decreased by 9,1%
(p < 0,001), while in group II it decreased only by
2,03% (p < 0,01), which indicates a less pronounced
functional limitations in activities of daily living in
patients who practiced the SNE training.

Fine motor skills were assessed in two stages:
1) picking up and holding small objects; 2) holding
small objects and then putting them away. Analysis
of the fine motor skill assessment results showed no
statistically significant between-group differences
either at baseline or after the rehabilitation course
(p > 0,05). However, the between-group analysis
revealed statistically significant changes in the first
and second stage of the fine motor test scores in
both groups. In the first stage, groups I and II
showed a decrease in the fine motor test score by
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Ta6suna 1. /lunamMuka orleHKU GyHKLIUY BepXHel KoHeUHOCTH (6asLibl) mo mkasie Oy - Meliepa y nanueHToB I 1 II rpynmer
Table 1. Dynamics of the upper extremity function score according to the Fugl-Meyer Assessment in patients of groups I and I

I'pynna Jlo peaduutanuu / Baseline Iocse pea6unuranum / After rehabilitation
Group
Me Q:1-Qs Me Q:1-Qs
[(n=24) 56,0 50,0-58,0 58,0 51,5-60,0
I (n=20) 57,0 53,0-58,0 58,0 53,2-58,0

B rpynne I npupocT mokasaresd OLEHKH IIO
[II®M cocraBun 3,57 %, Toraa kak B rpynme II —
1,75 %. BeIsiBIIeHHBIE pa3INIus OBLIN CTATHCTHYE-
cku 3HauuMbIMU (p < 0,01), YTO yKa3bIBaeT Ha
OoJsiee BBIpAKEHHOE BOCCTAHOBJIEHHE (DYHKIIHH
BepxXHel KOHEYHOCTH IIPU HCIOJIb30BAHUM Pa3pa-
6oranuoro KHY.

IIpu cpaBHeHUM OLEHKU GQYHKIUU BepXHEH
koHeuHoctH 1o DASH 10 Havasna kypca peabuinra-
IIMOHHBIX MEPOIPUATUH M IIOCJIE €r0 OKOHYAHUSA
CTAaTUCTUYECKU 3HAUNMBIX PA3JINUUH He ObLIO ycTa-
HOBJIeHO. PesysnbraTel TectupoBaHus mno DASH
JIEMOHCTPUPYIOT CHUKeHUE 00Iero 6ayia y maiu-
enrtoB I u II rpynmsl (Tabs. 2).

IIpu anmanm3e BHYTPUTPYHIOBOU JIMHAMUKU
BBISIBJIEHO 0O0Jiee BBIPAKEHHOE CHUKEHHE CYOheK-
TUBHOU OLIEHKU JUCHYHKIINU BepxHell KOHEUHOCTU
y maryeHToB rpynisl 1 (puc. 3).

[Toxaszatesnp onenku no DASH B rpynmne I cHu-
3wics Ha 9,1 % (p < 0,001), Toraa kKak B rpyiie 11 —

3,17 and 3,23% (p < 0,05 and p < 0,01), respec-
tively. The dynamics of the second stage score sta-
tistically differed between the groups. In group I, no
significant shift in the median value was recorded,
which may indicate multidirectional changes in dif-
ferent participants. At the same time, in group II,
an unidirectional and statistically significant
decrease in the median by 5,36% (p < 0,05) was
observed.

The study demonstrated that the use of the
adapted Tai Chi and Qigong (Zhang Zhuang)-based
SNE, performed in a sitting position, was associated
with a statistically significant improvement in upper
extremity function in patients after CS. Group 1
demonstrated a more significant increase in FMA
scores (p < 0,01) and a decrease in DASH scores
(p < 0,001), indicating more effective motor func-
tion recovery and a reduction in subjective limita-
tions in activities of daily living. Both groups also
demonstrated positive dynamics in fine motor test
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54t
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D

Puc. 2. luHaMuKa onleHKH QYHKIIMH BepXHel KoHeuHOoCTH (6asuibl) o mkase Pyt — Metiepa y nanueHToB I u I rpymimst
(A — rpynma I fo peabminranuy; B — rpynmna I nocse peabunuraruy; C — rpynmna II 1o peabuinranuu;
D — rpynna II nocie peabuinranum)
Fig. 2. Dynamics of the upper extremity function score according to the Fugl-Meyer Assessment in patients of groups I and IT
(A — group I at baseline; B — group I after rehabilitation; C — group II at baseline; D — group II after rehabilitation)
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Ta6una 2. /IluHaMuKa oleHKU GpyHKIMHU BepxHel KoHedyHOCTH (6asibl) no DASH y nauuenTos I u Il rpynmnbl
Table 2. Dynamics of the upper extremity function score according to the DASH in patients of groups I and II

I'pynna Jo peaounutanuu / Baseline Ilocne pea6unuranuu / After rehabilitation
Group
Me Q:-Qs3 Me Q:-Qs
[ (n=24) 44,0 38,8-58,0 40,0 35,8-56,5
II (n=20) 49,5 41,8-55,2 48,5 41,8-54,2

TOJIBKO Ha 2,03 % (p < 0,01), UTO CBH/IETETHCTBYET O
6ojslee 3HAUMMOM CHWKEHUM (DYHKIIMOHATHHBIX
OTpaHUYEHUN B IIOBCEIHEBHOU [JEeATESBHOCTH Y
MMaIleHTOB, 3aHUMABIIUXCA II0 pa3paboTaHHOMY
KOMILJIEKCY.

OlneHKa MeJIKOM MOTOPUKH PYK IIPOBOJIMIACH B
JIBa 9Tama: 1) cbop MeJIKUX MPEIMETOB C IOCJIETYIO-
UM UX yIep:KaHUeM; 2) yAepKaHue MeJIKUX MPe-
METOB C TIOC/IEAYIOIUM UX PacKJIaJAbIBaHueM. AHA-
JIN3 Pe3yIbTATOB OIIEHKH MEJIKOW MOTOPHUKH IOKa-
3aJ1  OTCYTCTBHE  CTAaTUCTHUYECKH  3HAYHMMBIX
MEXXTPYIIIOBBIX Pa3IUUYMi Kak /0 Hadajaa, Tak U
Iocjie  3aBeplIeHusT  Kypca  peabumiuTaruu
(p > 0,05). BMmecTe ¢ TeM BHYTPUTPYIIIIOBOI aHAIN3
BBIABUJI CTATHCTUYECKU 3HAYMMOE H3MEHEeHUe
IOKa3aTeJiel OIeHKW IEPBOrO W BTOPOTO 3Tara
Tecta B 06eux rpynmnax. B I u II rpynmax Habsona-
JIOCh CHUKEHUE ITOKa3aTesIs OIleHKU IIEPBOTO ATarna
TecTa Ha MEJIKYI0 MOTOPHUKY Ha 3,17 U 3,23 %
(p < 0,05 u p < 0,01) COOTBETCTBEHHO. /I[nHAMUKA
ITOKa3aTesisi OIeHKH BTOPOTO 9Talla CTaTHCTUUECKH

scores, confirming the effectiveness of the rehabili-
tation course in recovery of upper extremity fine
motor skills.

CONCLUSION

The adapted sequence of Tai Chi Chuan and
Qigong (Zhang Zhuang)-based neuromotor exercises
can be considered as a promising and accessible
rehabilitation intervention aimed at upper extremity
function recovery in patients after CS.
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Fig. 3. Dynamics of the upper extremity function score according to the DASH in patients of groups I and II
(A — group I at baseline; B — group I after rehabilitation; C — group II at baseline; D — group II after rehabilitation)
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pasnuyasnach Mexxay rpynnamu. B rpynmne I 3Haun-
MOT0 CMellleHus MeJJUaHHOTO 3HaueHus 3aUKCU-
poBaHoO He O6BLIO, YTO MOXKET YKa3bIBATh HA PA3HO-
HaIlpaBJIeHHble U3MEeHEeHUs Y Pa3HbIX YYaCTHUKOB.
B T0 ke Bpems B rpymnie II HabI0/1a710CH OTHOHA-
MpaBJIEHHOE ¥ CTAaTHCTUYECKH 3HAUYMMOE CHUXKe-
HHe MeJIHaHbI Ha 5,36 % (p < 0,05).

IIpoBezieHHOE HCCIIEIOBaHYE ITI0KA3AJI0, YTO IIPU-
MeHeHHe afantupoBaHHoro KHY Ha ocHoBe Taiin-
3UII0AHb U IUTYH (WKaH WKyaH), IPOBOJAUMBIX B
MIOJIOKEHUU CUJS, COIIPOBOXKAAIOCH CTATUCTUYECKU
3HAYUMBIM YJIydllleHneM (QYHKIIMOHAIBHOTO COCTO-
SAHUA BepxHe! KOHEUHOCTH y IaIlUeHTOB IIOCJIe
nepeHecenHoro I[M1. B I rpynme 3aduxcupoBan
6osiee BBIpa)KEHHBIH npupocT 6ayuoB 1o [IOM
(p < 0,01) u cumwxkenue nmo DASH (p < 0,001), 9To
CBUJIETEJILCTBYET O OoJiee 3(pHEeKTHBHOM BOCCTAHOB-
JIEHUU JIBUTATEJIbHON (QYHKIIMU U CHUKEHUHU CyO'h-
€KTUBHBIX OI'DAaHUYEHUU B IOBCEHEBHOU KU3HHU.
B o6enx rpynmax Tak:ke OTMeuYeHa I10JI0KUTeTbHAS
JUHAMHUKa TIOKa3aTeJed MeJKOHM MOTOPHUKH, YTO
noaTBepkzaeT 3GGEeKTUBHOCTh IPOBOJUMBIX pea-
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OMJINTAITMOHHBIX MEPOIPUITAH B OTHOIIEHUU BOC-
CTAaHOBJIEHUS TOHKUX JIBUTAaTEJIbHBIX HABBIKOB BEPX-
Hell KOHEUHOCTH.

3AK/IIOYEHUWE

PaspaboTaHHBIN aJJaITUPOBAHHBIA KOMILIEKC
HEHPOMOTOPHBIX yIPaKHEHUH HA OCHOBE TaWII3HU-
[I0aHb U IUTYH (WKaH WKyaH) MOXKET paccMaTpH-
BaThCSA KaK IEPCIEKTUBHBIA U JIOCTYITHBIA HHCTPY-
MEHT MEJUIIMHCKON peabWINTaINK, HaIpaBeH-
HBII Ha BOCCTaHOBJeHHEe (YHKIIMU BepxXHEH
KOHEYHOCTH y IanueHToB nocye [TU.

baarogapHOCTH. ABTOPHI BBIpa)KaroT OJjaro-
JIADHOCTh peElleH3eHTaM W PEeJIaKIUuU KypHasa
Journal of Siberian Medical Sciences, a Tax»xe agMu-
HHUCTPAIIUU U COTPYAHUKAM otniesienuit I'Y3 «I'pog-
HeHcKad obyiacTHas KJIMHMYecKast OOJIbHUIA MeIu-
IIMHCKOHN peabuIUTAIIAH ».

KoH@uIuKT HHTEPECOB. ABTOPHI 3aABJIAIOT 00
OTCYTCTBUH KOH(INKTA HHTEPECOB.
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