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JucepTalMOHHUAT TpyA cbabpxka 179 crpanunu. Onarnened € ¢ 17
tabmuuu, 19 durypm u 7 npunoxenus. bubmmorpadusara sxmouBa 208

auTepaTypHu u3TouHuka (21 na kupmimina, 180 Ha matuHuna u 7 yeob caiita).

OdunmanHata 3ammra Ha JUCEPTANMOHHUS TPyA Ie ce ¢hCcTou Ha 17
mapt 2022 r. oT 14:00 yaca B 3ana 502 na Hanmonanna CnoptHa Akaaemus
“Bacun JleBckn”, yn.“T'yprynat® 1, Codus, Ha 3acejaHue Ha HAYYHOTO KYpH B

CBbCTaB:

BbTpeumnu uieHose:
1. mou. Kpuctun Jlrogmunosa I'puroposa-IlerpoBa, nokTop

2.po11. n1-p Aatoanera Bacunesa JlumMutpoBa, 1OKTOp

BbHIIHM yneHOBE:
l.mpod. I'eprana bonuesa Henosa, noktop
2.po11. Jlanuena MBanosa [lonosa, qoktop

3.1o1. Mapuena PagocinaBoa @uinumnona, 10KTOP

MaTepI/IaJ'II/ITe I10 3aIOuTaTa €ca Ha pa3loJOKCHUC HAa NHTCPCCYBAIHUTC CC

B OubmoTekara Ha Hanmonanna CnioptHa Akanemus “Bacun JleBcku”,

Crynentcku rpaa, Codusi.
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BbBenenue

MO3BYHUAT HWHCYAT € OCTPO  HapymieHHne Ha  MO3BYHOTO
KpbBOOOpAIIeHHe, MpPU KOETO BB3HMKBA OTHUINHA W/WIKM O0IIOMO3bYHA
CUMIITOMAaTHKa, KOSATO Mpoab/KaBa moBedue OT 24 yaca. Tasu kareropus
BKJIFOYBA CYyOQpaxHOWJCH KPBBOU3IUB, BBTPEMO3bUEH KPHBOUBIHB, APYTH
HETpPAaBMAaTUYHU HMHTPAKpAHHAIHA KPBBOW3IMBH, IepeOpalieH HUH(apKT,
WH(}APKT, KOUTO HE € ONMPECIICH KaTO KPbBOU3JINB WM WH(APKT, 3aIlyIIBaHE U
CTEHO3a Ha mpeAlepeOpallHUTe apTepuu, Jpyrd 1epeOpoBacKyIapHU
3a00msiBaHus,  lLepeOpoOBacKyJapHU  pa3CTpOMCTBa  MpH  3a00JisIBaHUS,
KJIaCU(PULIMPaHU Jpyrajie, U MOCIEIULHU OT 1IepeOpOoBacCKyIapHO 3a00JIABaHE.

Kunesurepanusita € ChllleCTBEHa YaCT OT KOMIUIEKCHHS TE€paneBTUYEH
MOAXOA TPH MO3BYEH HMHCYAT. TsI  ochIecTBiBa  (QYHKIIMOHATHOTO
BB3CTAHOBSIBAHE HAa OOJIHUTE, KaTO B paHHUS (OCTHP U MOJOCTHP) MEPHUO — J0
6-us Mecell OT HAYaJoTO Ha 3a00JISIBAHETO, HACTHIIBA OHOJOTMYHOTO
BB3CTAHOBSIBAHE HA MO3bUHATA JIE3Ws, aJanTUBHA pPEOpPraHU3alUs W/WJH
pa3BUTHE HA KOMIIGHCATOPHHM CTpareruu. B xpoHuunus nepuoxa (cien 6-us
Mecell) HeBpopexaOwiIHuTalusITa Ce€ CBbpP3Ba ChC ChBMECTHATa JACHHOCT H
AKTUBHOTO ydacTHe Ha OOJHUSA, Ha WICHOBETE HAa HETOBOTO CEMEWCTBO U Ha
oOIIIHOCTTa, Ha coluaigHaTa U ¢daMuiHaTa TMOJKperna, Ha U3rpakIaHEeTO Ha
MOIXOISIIH YCIOBHUS 32 YaCTUYHA WJIM ITbJTHA PEMHTETPAIUs U PECOLMaTN3aIlusl.

Bucokata Meauko-colMaiHa 3HAYMMOCT Ha MO3BYHHS HWHCYIT U
Oe3cropHaTa HEOOXOJAMMOCT OT JBUTATEIHA AKTHUBHOCT IMPHU TE€3W OOTHU HU
HACOYM KBbM TPOYYBAaHE U TMpEIU3HpaHe Ha BB3MOKHOCTUTE 34
KHHE3UTEPANeBTUYHO MOBIUSBAHE BHPXY MOCTYypPAHUS KOHTPOJ U CBBP3aHUTE
C HEro MPOMEHH B CaMOOOCTY)KBAaHETO W B HE3aBHUCHMOCTTa MPH XPOHHYEH

MO3bUYEH UHCYIIT.



PaborHa xunmoresa

AKO ce W3MON3Ba ILIE€JICHACOYEHA, MPOIBIDKUTENHA, CHenu(pUIHO
OpHEHTHpaHa, ChOOpa3eHa ¢ WHAMBUAYATHUTE BB3MOKHOCTH Ha OOJHUS
KWHE3UTEparieBTUYHA METOAMKA, TSI OM MOTJa Jia TIOBIUSE HA CTAaTUYHUSA M Ha
TUHAMUYHUS ~ TIOCTypajeH KOHTPOJ, KAaKTO W Ha  (PYHKIIMOHAIHOTO
BB3CTAHOBSIBAHE M HE3aBHCHUMOCT Ha OOJHHTE CJIeJl MO3bYeH HHCYIT B

XPOHHUYCH IICPHUOI.
IHex u 321244 HA IPOYYBaHETO

e Ha npoy4yBaHeTO
Ha ce mpocinenu edekta OT pa3zpaboTeHa OT HAC CHelUalu3upaHa

METOAMKA [0 KUHE3UTEpanus, aJanTupaHa 3a JOMAIIHO MPUJIOKEHUE IpHU

MalMEeHTH C XPOHUYEH MCXEMHUYEH MO3bYEH MHCYJIT U Jia CE€ OLICHHM HEWHOTO

BIIMSIHUE BBPXY MOCTYPAIHUSI KOHTPOJ Ha OOJTHUTE.

3aaum HA MPOYYBaHETO
3a MOCTUTaHETO HA Ta3M 1IeJ1 CH MTOCTABUXME CJICTHUTE 3a]1auu:

I. lTa ce mnpoyyaT JNHTEpPATYpHUTE H3TOYHUIM OTHOCHO BIIMSHUETO Ha
KUHE3UTEparnsiTa BbpXy MOCTYpaTHUs KOHTPOJ MPU UHCYJITHO OOJIHH.

2. Jla ce mombepaT NOAXOISAIIM 3a MPOYYBAHETO METOAM 3a OLIEHKAa Ha
U3CJIeIBAaHUSI KOHTUHT€HT.

3. Jla ce pa3paboTu crnenuanu3upaHa METOJMKa [0 KWHe3uTepamnus, OazupaHa
Ha CHBPEMCHHHTE NPHUHIMIN HA HEBPOPEXaOWIUTAIIUS WU aJanThpaHa 3a
JIOMAIITHO TIPUJIOKEHUE Ha OOJTHH ¢ XPOHUYEH UCXEMUYCH MO3bUCH WHCYIIT.

4. Jla ce mnpoyun e(exkTbT OT TMNpUIAraHeTo Ha CHelualu3upaHaTa
KHHE3UTepaneBTUIHAa METOIUKA TpH OOJMHM C XPOHWYEH MHCYAT Ha 10-us
neH, 1-Bus 1 3-TUs Mecell Cell Ha4ajloTo Ha CIeNHaIM3upaHaTa METOIMKa B
CPaBHMUTEJICH acleKT C KOHTpPOJIHAa Tpymna, KOITO € Ha oOuyaiiHa

KUHE3UTEpaNus, BbPXY:



a) ¢yHIMOHATHATAa MOOWJIHOCT Ha TaIMeHTa, Ha OajllaHca W Ha
BB3MOKHOCTUTE MY 32 XOJICHE;
0) paBHOBECHUTE Bb3MOKHOCTH — CTAaTUYEH U JMHAMUYEH OajaHc;
B) ABUTATEIHATA (DYHKIIUS M IBUTATEITHOTO Bh3CTAHOBSIBAHE;
I') CIOCOOHOCTTA, (YHKIMOHATHOCTTA U CKOPOCTTA Ha XOJICHE.
5. Jla ce u3roTBM pbKOBOACTBO 32 JIOMAIlTHA PeXaOMIUTALINS.
6. Jla ce wuscnensar, oOpabOTAT, OOOOIIAT M aHATU3UPAT PE3YJNTATUTE OT
IIPOBEJICHUTE METO/IH 32 OILICHKA.
7. Jla ce opopMsIT U3BOJIU U MPETIOPHKHU.
MeToauKH HA IPOYYBAHETO
1. KwuHe3uTepaneBTHYHH MeTOTUKH
Crnenuanusupana kuHedurepaneBTudHa meroauka (CKTM)

Ts e mpuioxkeHa Ha EKCIIEpUMEHTalIHaTa Tpyma W € Oa3upaHa Ha
OCHOBHHTE TPUHIIMIHA 32 ChBPEMEHHATa HEBPOPEXaOWIHMTAINS, a UMCHHO: J1a
ObJlec MHAUBUIyaTHA, MHTEH3UBHA U CIICIIM(PUIHO OPUCHTHPAHA — ChOOpa3eHa U
dbokycHupaHa BbPXY HHIUBUAYATHUTE MOTPEOHOCTH HA OOJIHHS; J]a Ce peaTnu3npa
C aKTHBHOTO y4YacTHe Ha OOJIHUS M HETOBOTO CEMEHCTBO IMPH MPOIBIKUTEITHO
JIeYeHHE, TaKa 4ye Jia TapaHTHUpa IPUXkKHU, ChoOpa3eHH C HYKIUTE Ha OOJIHUS Mpe3
IIeJUsT My JKUBOT, 3a TIOCTUTAHE HA BH3CTAHOBSBAHE W IMOBJIUSBAHE Ha KHCHUTE
YCJIOKHEHUS OT O0JIecTTa.

Crnenmanu3upaHata  KUHE3UTEpaneBTUYHA  METOJWKA  Cla3Ba U
MPUHIIAIIATE 32 JIBUTATEIIHO 00ydeHHe, KOUTO ca: cneyughuuHocm Ha 3adavama
(3a ma ce mogoOpH KOHKPETHOTO YMEHHUE, € HEOOX0UMO J1a ObJie TPaKTUKYBaHA
ChOTBETHATA 3ajladya Ha JBWKEHUE WM TICHO CBBP3aHU HYXKIHU); AKMUBHO
yuacmue Ha nayuenma (TO € OCHOBaTa 3a 3all0YBaHE Ha HEBPOHHM IUIACTUYHU
MIPOMEHM); nosmoperue (3a na ce MPEeBbpPHAT KPATKOCPOUHUTE aJamnTaii Ha
JBUTATCITHASI KOHTPOJ B YCTOWYMBU JBIDKCHHUS, € HEOOXOIUMO 3ajadara 3a
JBIDKEHHUE J1a Ce TMOBTaps 4eCTO); adanmupaue Ha ciodcHocmma (TPyaHOCTTa

Ha 3aJadata 3a JABW)KEHUE TpsiOBa Ja ce wu3dupa B 3aBUCHUMOCT OT



(YHKIIMOHATHOTO CHCTOSSHHE Ha TAIlMeHTa, ThH KaTro TBBPJAE JIECHATA
JIBUTATEIHA 3ajada € CKydHa MW CBOTBETHO HsAMA Ja TIPEICTaBIIABA
IPEeIU3BUKATENICTBO 3a MAIMEHTA, a TBHP/IE CIOXKHATA U HEU3IThIHUMA 33/1a4a €
MpEeTOoBapBallla U ChbOTBETHO — pa3oyapoBallia); oopamua épvska (oOnyaHata u
3acuiieHaTa oOpaTHa Bpb3Ka Ha JIB)KEHUSATA € ChIECTBEHA ChCTaBHA 4acT OT
TepanusTa 3a HOPMaJIM3WpaHE HAa MOJEIUTE Ha MATOJIOTUYHO JBUKCHHE);
8apuabuIHocm ,,KOoHmekcmyaiHa Hameca ' (IOKaTo MOBTOPEHHWETO Ha €IHA W
ChIlla 3ajjaya Ha JIBIJKEHHUE BOJM JIO MOJOOPEHU PEe3yiTaTh OT TPEHUPAHOTO
JBIDKEHUE, BHBEKIAHETO Ha BApUaOMITHOCT MOA00psIBa IIpolieca Ha Hay4YaBaHe U
Ha 3almaMeTsIBaHe U yBEIMUaBa aKTUBHOTO yJacTHE Ha TMAIMCHTA).
Crennanu3upaHata KHHE3UTEPANEBTUYHA METOJMKA € U3TpaZieHa U BBPXY
CUCTEMHHUS MOJEN 3a IOCTypadHUS KOHTPOJ, KOWTO BKIIIOYBA: MYCK)JIHO-
ckenemuu Komnowenmu (00eM Ha JBWKEHUE, HAa MYCKyJHa CuHJIa, Ha
W3IPHKIUBOCT, HA TOHYC, Ha OMOMEXaHWYHU OTHOIICHHUS); HEPEHOM)CKYIHU
cunepeuu (BKIIOYBAHEC HA JIBUTATCTHU CAWMHUIIM, HA KOOPJIWHAIIWSA, Ha
peduekcn); unousuoyarnu cenzopuu cucmemu (COMATOCEH30PHO YCellaHe,
BECTUOYyJIapeH, BU3yaJCH WM TPOMPHUOIEITHUBEH YCET), CEeH30pHU Ccmpamecuu
(oOpatHa Bpb3Ka upe3 adepeHTHa oOpaTHA Bph3Ka U UHTETPAIHsl HA MOTOPHOTO
JBYDKEHUE, oOpaTHa BpbB3KA MO BpeMe W Cleld JBWKEHUE, KOMIICHCATOPHU
TBYDKEHUS); 86bMpeuiHa penpesenmayusi — BTPEIIICH, TepIenTyaleH MOJST Ha
TSAJIOTO WIN CXeMa; npedsapumentu mexarusmu (MOATOTOBKA HA YYaCTBAIUTE
CUCTEMU 3a MPEACTOSIIOTO NenCTBUE); aoanmueHu MexaHusmu
(mpUCoCcOOUMOCT, PEAKTHUBHOCT, CIIOCOOHOCT Ja ajanTupa HPUAOOUTHUTE
YMEHUS KbM HOBH 3314491 U KOHTEKCTH ).
IleaTra Ha cnenuaiM3upaHaTa KHHE3UTEPANCBTUYHA METOJWKA € J1a Ce
MOJOOPSIT TOCTYPATHUTE BB3MOXKHOCTH Ha OOJHUTE C MO3BYECH HWHCYIT B
XpPOHUYEH nepuoa. 3a nocturanero Ha Tazu uen upe3 CKTM ce usnbiaHsBaT

CIICOHHUTC 3aJaYH:



- IlogoOpsiBaHe Ha MyCKyJIHAaTa CHJIa M OJIArONPUSITHO MOBJIUSABAHE BBPXY
JBUTATEITHUTE Bb3MOXHOCTH Ha OOJIHUS.

- IlonoOpsiBane Ha MeXAYMYyCKyJHaTa KOOpJIMHAIMS Ha NAIMEeHTa IO
BpEME Ha XOJICHE U Ha U3BBPILBAHE HA €KEIHEBHA JIEHHOCT.

- IloBnusiBaHe Ha MOCTypaJIHUSI KOHTPOJ IO BPEME Ha CEAEK, HA CTOEXK U
Ha XOJICHE.

- IloBnusABaHe Ha pPaBHOBECHHUTE BB3MOXKHOCTU IpU psI3Ka CMsSHA Ha
[IOCOKaTa Ha JIBUKEHUE.

- IlonoxurenHo moBnusiBaHe Ha 0OpabOTKAaTa Ha MHPOPMALHUATA CIPSIMO
OKOJIHAaTa cpeaa.

- IlonoOpsiBaHe Ha aJMHUPAHETO HA TAIOTO M Ha (YHKIMOHAJIHATA
HE3aBUCHUMOCT Ha OOJHMSL.

- TlomoOpsiBane Ha cHocOOHOCTTa, (DYHKIIMOHATHOCTTA M CKOpPOCTTa Ha
XOJICHE.

- IlogoOpsiBane Ha CKOpPOCTTa Ha W3IBIHEHUE HA €XKEIHEBHHU JCHHOCTH U
yBeJIMYaBaHE HA TEXHUS 00XBaT.
KuHe3uTepaneBTHYHHUAT KOMILUIEKC Ce€ CbCTOM OT 3 4YacTH, a

KOHKPEeTHHTE 32/1a41 B THAX ca:
e JloaroTBUTENHUTE YHpa)XHEHHUS] ca C MNPOABIDKUTEIIHOCT 5 MHH U ca
HAaCOYEHU KbM:
- TMOCTENEHHO BpaOOTBaHE Ha JuXaTeaHaTa U Ha ChPACUYHOCHIOBATA
CUCTEMA;
- MO3UTHUBHO IOBJIMSIBAHE HA IICUXOEMOLIMOHAJIHUS TOHYC;
- MOATOTOBKAa HAa MYCKYJHO-CKEJIETHATa CHCTeMa 3a MPEACTOSLIO0TO
HaTOBapBaHeE.
e Upe3 OCHOBHUTE YIPAKHEHUS, KOUTO Ca C MPOABIKUTETHOCT 45 MUH ce
OCBHIIIECTBSIBA!
- MmoaoOpsiBaHE Ha KOHTpOJa Ha AaKTUBHATAa KOHTPaKIUs W Ha

AKTUBHUTC JBHXXCHHA HA IT'OPCH KpaﬁHHK,



- mnoaoOpsiBaHE Ha KOOpAMHALMATA HA JIBI)KEHHSITA B TOPEH
KpalHUK;

- BB3CTAaHOBSIBAHE Ha KOHTPOJIA MEXAY 3[paBaTa M 3acerHarara
II0JIOBHHA HA TAJOTO;

- 00yyeHue B aJIMHUPAHE MPU NPOMSIHA HAa U3XOAHOTO MOJI0KEHHE;

- moAoOpsiBaHE Ha KOHTPOJIAa Ha TPYIa;

- moAoOpsiBaHE HA CTATUYHMS KOHTPOJ HA TAJIOTO;

- 00yyeHue B HU3BBPILIBAHETO HA JACHHOCTUTE OT €XEIHEBHETO OT
Pa3IMYHU U3XOIHU MTO3ULINN;

- mojo0psiBaHE Ha TMHAMUYHUS KOHTPOJ Ha TSIIO0TO;

- CTUMYJIMpAaHE HAa KOOpAMHALMATA U Ha MEpLENniusTa 1o BpeMe Ha
XOJICHE.

e 3aKIIFOUYUTEIHUTE YIPAKHEHUS Ca C NPOABIDKUTENHOCT 10 MMH M BOIAT

10:

- 001110 YCIIOKOSIBaHE HA OpPraHu3Ma Cie]l HATOBAPBAHETO;

- HOpPMaJIM3UpaHEe Ha ChbpAEYHATAa YEeCTOTa M Ha apTepUaIHOTO
HaJISITaHe;

- IIO3WTHUBHO ITOBJIMSABAHE HA IICUXOEMOLIMOHATIHUS TOHYC.

Xapaxkrepuctuka u ocodoenoctu Ha CKTM

Meronukara € ¢ 60-MHUHYTHa TPOABIDKUTEIHOCT U CE IpUjara Ha JiBa
eTana: B OOJIHUYHU U B JOMAIITHH YCJIOBUSI.

Ilvpeu eman: Cneyuanuzupana KunesumepanesmuyHa Memoouka 8
bonnuunu ycnosus. Ts e npoBexaana 10 AHU OT HAYAJIOTO HA JICUCHHUETO TOJ
HEIOCPEICTBEHMS] KOHTPOJ Ha IUCEPTaHTA C LIEIL:

- 3ano3HaBaHE HA MallMeHTa C OCHOBHHUTE M3UCKBAHUS 3a MpUJIaraHe Ha

(u3ruecKa akTUBHOCT MPU UHCYJITHO OOJTHU;
- VYcBosBaHE Ha [BWKEHUATA, BKIIOYEHM B KUHE3WTEpaneBTUYHATA
METO/AMKA, W HAa CHA3BaHETO HAa METOJWYECKHTE YKa3aHWUs IpH

HN3IIBJIHCHHUECTO UM,



- AjanTtupaHe Ha OpraHuM3Ma KbM IPOrPECHpPAl]OTO HAaTOBapBaHE 4Ype3
MOCTENIEHHO YBEIMYaBaHE Ha [JO3MpPOBKaTa, Ha CJIOKHOCTTa Ha
YOPaXXKHEHUATA U HA METOOUYECKUTE W3MCKBAHUS MPU HU3IM'BIHEHUETO
uM. UM3Mon3BaHOTO HW3XOJHO IIOJIOKEHHE B  IMOATOTBUTEITHUTE
ynpaxxkHeHust (YnpaxseHuss oT Nel no Ne4), kakTo M HayajoTo Ha
ocHOBHHTe ymnpaxHeHus (YmpaxueHus ot NeS mo Nel0O), mo3BossiBa
oOydueHHEe B TIOCTypaj€H KOHTPOJ, KaKTO H B CaMOCTOSATEIHO
W3BBPIIBAHE HA JEWHOCTH OT €XKEIHEBHUETO C TOPHM KpaWHUIM. ToBa
U3XOOHO IIOJIOKEHHE YIIECHSBA KOHTpoOJa Ha Tpyna H IpH
nocjeABaluTe yrnpaxHeHus 3a anuaupane (YnpaxaeHus Ne9, Nel2 u
Nel3), nokaTo ce cTUrHE 0 JOKOMOIMS U J0 JEHHOCTU IO BpeMe Ha
noxkoMonust (Ynpaxkuenuss ot Nel4 no Ne22). Cnenuanuzupanata
KHUHE3UTepaneBTUYHa METOJMKa B JOMAalllHM YCJIOBUSA 3ama3Ba
MOCJIEI0BATETHOCTTA HAa IOCOYCHHUTE YIPAXHEHUS W Ha H3XOJHHTE
MOJIOKEHUSI.

Bmopu eman. Cneyuanuzupana Kunezumepanesmuyna memoouxa 6
oomawinu ycnosus. B mocaenBaius nepuos ot 3 Mecela NallueHThT MPOoBekXIa
KOMILIEKCAa OT YHNPAKHEHHUA, aJalTHpPaH 32 CAMOCTOSTEIHO H3IIbJIHEHUE B
JIOMAIIIHA YCTIOBUS. 3a IIeJITa MAIMeHTUTE TOoJydyaBaT OE3IJIaTHO MPAKTUYECKO
PBKOBOJCTBO 3a JOMAIlIHA KUHE3UTEpaIusi, BKIOYBAUIO MOAPOOHU yKa3aHUS U
MOCJIEIOBATEIHOCT HA NpUWJIAraHUTE YHNPaKHEHUS M JEUWHOCTH, HICHTUYHO C
MpUjaraHuTe 10 TO3U MOMEHT B 1-BUS e€Tam, HO aJalTUPaHU 332 CAMOCTOSITEITHO
usnbiaHeHue. llepuoguuno npe3 mepuoga ce MpoBexa TeIe(POHEH KOHTAKT C
MalKeHTa.

Kunesurepanusita ce mpeycTaHOBsiBa B CIy4auTe C OOJIKM B ChbpJCYHATA
o0nacT, ¢ aOHOPMHM OTKJIOHEHHs B IIyJcoBaTa 4ecTOoTa WU B apTEPUAIHOTO
HajsiraHe (MpU crHajx B 0BOUHOMO NpouzéedeHue — TyJcoBaTa YecToTa IO
CUCTOJIHOTO AapTEpUaJHO HajsraHe, MO BpPEME Ha JBHUrarejlHa AaKTUBHOCT,

COpSAMO HAYaJHUTE JaHHU), CbC CYOCKTUBHM Oele3n Ha yMopa WM Ha



IpeHaToBapBaHe (nyjacoeama uecmoma MO BPEME Ha JABUTAaTEIIHA aKTUBHOCT Ja
ce nouiana noede ot 70-85 % ot 200 MuHYyC BB3pacTTa mpu xopa Haj 59-
rojuiIHa Bb3pacT U 220 MUHYC BB3pacTTa MpHU TE3W Ha CpellHa BBH3PACT; MPHU
cHaj B CUCIMOAUYHOMO KpbeHO Hanseane ntoBede oT 10 mmHg, nnu noBuiienue
noeue oT 30 mmHg; npu cnaj WM NOBUILIEHHE HA OUACMOIUYHOMO KPBEHO
Hanseane ¢ moede ot 5-10 mmHg).

OO0nuyaiina KHHe3UTEepPaNneBTHYHA METOIUKA

[Ipu OomHUTE OT KOHTpOJHATA Tpyma € NpuiIokKeHa oOuyaiiHa
KMHE3UTEpANeBTUYHA MeToAauKka ¢ 30-MHUHYTHa MPOIBIDKUTENHOCT. Ts ce
npwiara B KaOMHET MO KuHe3uTepanus B HammonanHata crenuannsupaHa
OonmHuna 3a QusMkanHa Tepanus U pexadunutanusi, rp. Codus, IO HACOKH
OTHOCHO LI€J€ChOOPA3HOCTTA HAa M3IOJI3BAHETO HA TPAJAMIIMOHHU MOAXOIU MPH
yBpEeIM Ha IIEHTPAIHHUS JBUraTeJIeH HEBPOH, IMOCOYEHU B ,,METUIIMHCKH
CTaHAapT MO (PU3HKAIHA U pexaOMIMTalMOHHA MEAUIIHA .

O0nyaitHaTa KHHE3MTEPANIEBTHYHA METOAMKA BKJIOYBA CJEAHATA
MOCJIeI0BATEJHOCT OT 3224 U OT CPeACTBA:

» llomoOpsiBane Ha GyHKIIMOHATTHUTE Bb3MOKHOCTH Ha
KapJuopecrnupaTopHaTa JEWHOCT Ype3: JUHAMUYHU JIUXATEITHH
YOPOKHEHUS; PUTMUYHU YIOPOKHEHHUS 3a JUCTATHUTE MYCKYJIHU
rpynu. U3BBpIIBAT c€ OT U3XOAHO MOJOKEHUE TUIICH JIET U CEACK;

» CTuMysiupaHe Ha aKTUBHUTE JBWXKCHHs. llpuimarar ce axkTUBHU
JBYDKEHUS, TTACUBHU YIIPAXXKHEHUS, YIIPAXXHEHUS C YPEIH, THArOHaITHO-
criupaiaHu mozenu Ha Kabar;

» OOyuenue B xoneHe. [Ipunarar ce ynpakHeHUs B ONOPHA U B MaxoBa
daza u paznuunu noxoaku. OOpbIa ce BHUMaHUE Ha (iekcusTa B
Tazo0epeHara U B KOJsSHHATA CTaBa IO BpeMe Ha MaxoBara (aza U Ha
€KCTEeH3UsITa B KOJIIHHATa cTaBa NpH omnopHaTta ¢asza Mo Bpeme Ha

HN3IIBJIHCHHUCTO,
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» Hopmanusupane Ha eXeIHEBHHTE ACHHOCTH — 4pe3 M3MOJ3BaHE Ha
MPWIOKHU YIIPAXKHEHUS OT €KETHEBHHUS )KUBOT;

» OOma penakcaiusi Ha OpraHWU3Ma — 4pe3 JAMXATCIHU YIPKHEHUS U
Ype3 aBTOr€HHA TPEHUPOBKA.

XapakTepucTuKa U 0COOCHOCTH HA 00MYaliHATA KMHE3UTePANleBTHYHA
METOAUKA:

IIpunara ce 10-gHeBeH Kkypc Ha JsedeHue. KuHesurepaneBTHUHATA
METOJUKA C€ M3IBbJIHSABA: €KEIHEBHO, ¢ 30-MUHYTHA MNPOABILKUTEIHOCT, MPH
MHIUBUyallHa (opma Ha mnpoBexaaHe. CHOTHOLIEHHMETO MEXJy YBOJHATA,
OCHOBHATA M 3aKJIIOYMTEIIHATA YacT € ChOTBETHO 5:20:5 MuH. KOoHTposbT Ha
HaTOBApBAHETO CE€ OCBIIECTBSIBA 4Ype3 IPOCIEIsIBaHE Ha CYOCKTUBHUTE
MPU3HALIA HAa yMOpa.

CpaBHuTesHa XapaKTepUCTUKA HA ABeTe U3I0JI3BaHU
KHHE3UTEPANeBTUYHU METOAUKHU

[IpunoxeHuTe JOBE KUHE3UTEPANEBTUYHU METOJMKH Ca Pa3IMYHU 110
CBOSITA NPOIBIDKATEIHOCT HA JIEYEHUE, MO0 CTPYKTypa M 10 BKIKOYECHH
kuHesutepaneBTHUHU cpenactBa. [lpy CKTM ca cnazeHu OPUHIMIIATE Ha
ChbBpEMEHHATa HEBpOpexaOWIWTallMsg, Ha JBUTATEIHOTO OOyYeHHE U Ha
CUCTEMHHMsI MOJIeN 3a IMOCTYpaJHUS KOHTPOJI — 3a pa3jiuka OT oOudaiiHaTa
KHHE3UTepanusl.

2. MeToau Ha u3cJieIBaHe

3a nenuTe Ha NPOYYBAHETO € TMPUIIOKEH KOMIUIEKC OT METOJH,
pe3yJITaTUTE OT KOUTO ca OlleHsIBaHU Ha 1-Bu u Ha 10-u neH, Ha 1-Bu U Ha 3-TH
Mecell OT HayajloTO Ha JICYEHUETO B XPOHMYEH MEpPUOJ, OTPA3eHH Ha pabOTeH
¢umt 1 paboTHU GIAHKH.

OuneHka Ha cMOCOOHOCTTA 32 XO/eHe Ype3 PYHKIMOHAJIHA KaTeropus
Ha npuasmkBane (Functional Ambulation categories — FAC)

dyHKIMOHAIHATA KaTeropusi Ha mpuaBukBaHe — Functional Ambulation

categories (FAC), wuscrmenBa (QyHKIMOHAIHOCTTa HA TMPHUIABIKBAHETO W
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H606XOI[I/IMOCTT3 OT moAammomMaraHe, KaTro OLCHsBa crocoOHOCTTa 3a XOJCHC.

OrneHsiBaHETO Bapupa OT CAMOCTOSITETHO XOJEHE HaBBH J0 HE(yHKIMOHATHA

JJOKOMOLM:A, ITPHU KOATO IMAIUCHTHT HC MOXKC a XOAH UJIN UMa HY)KIOa OT JABaMa

iy nosede tepaneBTu. FAC kareropusupa HyXkaaTa Ha MMAllEHTHTE OT TOMOL]

3a mpuaABUkKBaHe (Ta0m. 1).

Tabauna 1. OyHKIIMOHAIHA KATErOpHsl Ha MPUBUKBAHETO

Pesyarar Kareropus HNuTepnperanus
0 Hedynkuuonanna
MOXOJIKa
1 [Toxonkara 3aBucu ot llanMeHT, KOWTO ce€ HyXJae OT HENPEeKbCHAT
¢u3nyeckaTta TOMOII — MaHyaJIeH KOHTAaKT, 3a Jia MOJIbpXa TErJIOTO Ha
HuBO | TAJIOTO, KAaKTO M Ja MOJAbpKa OamaHc wid Ja
noAroMara KOopJAuHaIusTa.
2 [loxonkara 3aBucu orT IlaumMeHT, KOMTO ce HY)XJae OT BPEMEHEH WJIH OT
¢bu3nueckata MOMOII — TOCTOSHEH JIeK MaHyaJeH KOHTaKT, 3a Ja
Hugo [I MOANOMOTHe 6anaHca U KOOpAUHALIUSATA.
3 IToxonkara 3aBucu or [lanmeHT, KOWTO MOXKE Aa Ce€ NPUABUKBA 110 PaBHA
HaJ30pa MOBBPXHOCT 0€3 MaHyaJleH KOHTAaKT OT JAPYro JIUIIE,
HO Cceé HyXJae OT HaOJoJeHHWe WIM OT BepOaHO
MoJIIIOMaraxe.
4 [Toxonka camo Ha paBHa [lanMeHT, KOMUTO MOXKeE Ja Ce JIBMKU CaMOCTOSITEIIHO
MMOBBPXHOCT Ha paBHA MOBBPXHOCT, HO U3HUCKBA HAOIIO/ICHUE TIPH
XOJIeHE Ha HepaBHA MOBBPXHOCT, HAKJIOHHU, CTHIOHU.
5 HezaBucuma moxonaka IlammenT, KOWTO MOXKE Ja XOOH HE3aBHCHUM

HaBCAKBJAC — BKIFOYUTCITHO CTBHJION.

Pesynrat ot 0 moka3Ba, 4e MalMeHTHT HE C€ MPUIBIKBA (PYHKIIMOHATHO

(He Moxe na xoau). Pesynratu ot 1, 2 mnm 3 o3HauaBa, Y€ MAIMEHTHT €

3aBUCHUM, HYKJAac CC OT IIOMOII OT APYTO JIUILEC OO (bopMaTa Ha HCIIPCKBbCHAT

MaHyaJleH KOHTakT (1), Ha HeNpeKbCHAT WM MEPUOAUYEH MaHyal€H KOHTAKT

(2) wim nHa BepOamno mnoanomarane (3). Pesynrar or 4 wunum 5 onucsa

HC3aBUCHUMO IIPUIBHIKBAHC HA IMAIKUCHT, KOMTO MOXKE Jda Xo04u CBO6OI[HO BBbpPXY:

caMO paBHU MOBBPXHOCTH (4); BCAKakBa MNOBBPXHOCT (5 =

MaKCHUMaAJICH

pesynatar). Ilo BpeMe Ha TecTa MalUEHTHT TPsOBa Ja HOCU yIOOHO 0OJIEKIIO,

MOIXOAIIN OOYBKH U J1a U3MOJI3Ba OOMYafHUTE IOMOIIHU CPEZCTBA.
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Ouenka Ha TMHAMHYHUTE PABHOBECHH BBH3MOKHOCTH IMPH XO/AeHe
ype3 mHAeKC 3a TMHaMu4YHA moxoaka (Dynamic Gait Index — DGI)

NHnekchT 3a nuHamMuyHa mnoxoaka — Dynamic Gait Index (DGI), e
(GYHKIIMOHATHO OICHSBAHE HA XOJCHETO W C€ Tpujara 3a HW3CJICBaHC Ha
JTUHAMUYHOTO paBHOBecue. HeoOxomumm ca 2 KOHyca, KyTHs, CTBIOH C
napareT, XpOHOMEThpP U I'bTeKa Hal-Manko oT 6 M. ChcTou ce OoT § 3ajauw,
M3ITBIIHEHUETO UM ce oleHsBa oT 0 110 3, KaTo ,,0° mokas3Ba TEXKKO yBpPEXK/IaHe, a
»3¢ — HOpMaNHO u3mbiHeHue. OO0muar pesynrar € 24 T. Pesynrar mo-mairbk
WM paBeH Ha 19 ce mHTEpIpeTHpa KaTo BUCOK PUCK OT TMajaHe MPU BH3PACTHU
X0pa, a Mo-ToJisiM OT 22 — Oe30IacHO MPUBUKBAHE.

OuensiBaHe HA PyHKIUSA ¢ Kopeaanus KbM 0ajlaHca U KbM pPUCKa
OT majaHe 4Ype3 TecT 3a craBane u xoaene (Timed Up and Go Test
- TUG)

TecTbT 3a Bpeme Npu M3NbJIHEHUE HA cTaBaHe W Ha xoaeHe — Timed Up
and Go Test (TUG), onensaBa ¢yHKIIMOHATIHATA MOOMJIIHOCT Ha MallMEHTa, Ha
OaylaHca, Ha BB3MOXHOCTHTE 32 XOJCHE M W3HCKBA CTAaTUYHO U JUHAMUYHO
paBHOBecue. HeoOXxomumMu ca XpOHOMETBHP, CTaHAAPTEH CTOJ, HW3MEPEHO
TpumeTpoBo pazctosiHue. TUG olieHsBa BB3MOKHOCTTA Ja ObJaT M3BBPIICHU
MOCJICIOBATETHY JIBUTATEITHU 3a/1a4d, CBbP3aHU C XOJEHETO U ChC 3aBbPTAHETO.
OreHsBaHETO 3aBUCH OT BPEMETO, KOETO OTHEMA B CeKyHIu. HTepnpeTanus Ha
pe3yaTaTuTe npu nanueHTu ¢ uHEynt: < 10 cek — HopmanHo Bpeme; < 20 cek —
n00pa MOOMITHOCT, MOKE Jla U3JI3a HAaBbH CAMOCTOSITEIHO, O€3 HEOOXO0IUMOCT
oT nojkpena; < 30 cek — HE MOX€ Ja WU3JIM3a CAMOCTOSITEIHO HABbH, M3UCKBA
MOMOIII TIpH X0/ieHe; Pesynratu > 14 cex moka3BaT BUCOK PHUCK OT IaJlaHe.

Omnpenensine Ha (QYHKIMOHAJIHATA MOOMJIHOCT M NOXOAKa 4pe3
Tect ¢ 10-meTpoBo xoaene (10 Meter Walk Test)

Ypes TO3M TECT ce OTYMTA CKOPOCTTA Ha XOJIEHE B METPH 3a CEKyHJIa Ha

nanuenta. HeoOxomumu ca XpoHoMeTsp M mbTeka oT 14 M. M3mepBa ce

BPEMETO, 32 KOETO MALMEHTHT NpeMuHaBa 10 M, pa3nojgoKeHn MeXIy 2-pus U
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12-us meTbp. Moke ga Ob/ie U3MBIHCH KaKTO C MPEANOYNTaHa CKOPOCT, TaKa U
C MakcuMmajaHa CKOpocT. Morar na ObJaT W3MOJ3BaHU TMOMOIIHHU CPEICTBA.
W3nbaHgBaT ce 3 omMTa M Cce M3YUCISABA CpellHATa UM CTOMHOCT. 3a MaJKo
3HaynMa mpomsiHa ce cmsta 0.05m/cek, a 3a ChIlleCTBEHA 3HAUYMMa MPOMSIHA —
0.10 m/cex. TwikyBaHe Ha pesyiTaTa Ipu HHCYJIATHO OomHHM: < 0.4 M/cex —
npuaBKBaHe B jgoMamHM yciuoBus; 0.4 — 0.8 M/cek — oOrpaHUYeHO
MpUABMKBaHE B 00mecTBoTO; > 0.8 M/CEK — HEOTpaHWYEHO TPHUIABM)XBAHE B
0OLIECTBOTO.

OuneHka Ha [BUraTeJHOTO Bb3CTAHOBSABAHE CJie] HHCYJIT 4pe3

Brunnstrom Fugl-Meyer (BFM)

Upe3z Brunnstrom Fugl-Meyer (BFM) ce oreHsBa JIBUTaTeIHOTO
BB3CTAHOBSIBAHE CJIE]I MHCYJT, KaTO CE€ OTUMTAT JIBUTATEIIHU, PABHOBECHU U
CEH30PHH HapyIICHUS HA TOPHU U JOJHU KpalHUIM, KaKTO U HaJTUYHUS 00eM Ha
NBIDKEHUE W Ha OoJsika. HeoOXoaumu ca HEBPOJOTHMYHO UyKue, TEHUC TOIIKa,
XPOHOMETHP U 4ama. TecThT ce cbCToM OT 50 3a1aun, KOUTO ca OLICHEHU Ha 3-
ToukoBa ckaja oT 0 go 2. Ckamara € ¢ MakcuMajeH Opod TOukH oT 226.
ToukuTe ce pa3aeysiT CbOTBETHO Ha 00JIACTUTE: ABUTATEIIHU 3aa4M: BapupaT OT
0 (xemuruierusi) 7o 100 Touku (HOpMaJIHO MIPEACTaBsiHE), KaTO 66 T. c€ OTHACAT
3a TOpHUSI KpailHUK, a 34 — 3a JOJIHUS KPAHUK; CEeTUBHA (DYHKIMS: MaKCUMaJIEH
pesyaTar ot 24 T.; 0anaHc: MaKkCUMaJsleH pe3yarart ot 14 T.; 06em Ha ABUKEHHE B
CTaBUTE: MakcMMajieH pe3ynratr oT 44 T.; Oojlika B CTaBUTE: MaKCHUMAaJCH
pesyarar ot 44 T.

OuneHka Ha CTATMYHUA U JMHAMMYHHS OajlaHC 4Ype3 cKaja Ha
Bepr (Berg Balance Scale — BBS)

Ckanara Ha bepr — Berg Balance Scale (BBS), e TecT 3a ounenka Ha
oTKJIOHeHusATa B Oanmanca. Crcron ce o0mo oT 14 3amaun: 3a7a4n 3a CTaTHYCH
noctypajieH KoHTposl (3amaya 2 u 3); 3agaud 3a NPEIBAPUTEIECH KOHTPOII
(Bamauu 1, 4, 5, 7, 8, 9, 10, 11, 12, 13 u 14); 3agaya ¢ U3KIOYBAaHE Ha

3putenHus KOHTpos (3agava 6); 3a7auyd 3a KOHTPOJ NpPH HamajeHa OMOpHA
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ot (3amauu 7, 13 u 14). M3uckBa ce mpoMsiHa B 8 OT TOUKUTE HA cKajaTa, 3a
Ja WMa WCTUHCKAa TIpOMsiHA BBHB (QYHKIHUATA MEXKIY JIBE OICHSIBAHUS.
Heobxoaumu ca pornetka, 2 cTojia — ¢ ¥ 0e3 o0Jeraiika, CTernep, XpoOHOMETbD U
mbTeka oT 4,5 M. OLEHSIBAHETO C€ U3BBPIIBA M0 S-TOUKOBA CKajla, paHKUPaHa OT
0 no 4, xaro ,,0 moka3Ba Hali-HUCKOTO HUBO Ha (PYHKIIMOHAJHOCT, a ,,4° — Haii-
BUCOKOTO. OOmmsaT pe3ynrar € 56 touku. ThiakyBaHe Ha pesyinrara Mpu
MHCYATHO OonHuU: < 44 — moka3Ba BUCOK pUCK OT magaHe; < 47,5 — mokasBa
ChCTOSIHE Ha 0aBHO XojieHe (dyBcTBUTENHOCT 81%/ crienuduanoct 56%).
HNunexc 3a moouanoct Ha Pusepmen (Rivermead Mobility Index
Index — RMI)

HNunekewt 3a moOunmHoct Ha PuBspmen (RMI) tectBa QyHKIIMoHAIIHUTE
Bb3MOKHOCTH Ha TAIlUEHTUTE KaTo TpaHchepupaHe, paBHOBECHUE M XOJCHE.
RMI BxitouBa 15 3amaun 3a MOOMITHOCT — OT 3aBbpTaHE B JIETJIOTO JO0 OsraHe.
OuensiBanetro ce u3BbpmBa ¢ ,,0“ 3a orrosop ,,He*“ u ¢ ,,1* 3a orrosop ,,J{a“.
OO6murusr pesyarar e 15 T.

Ounenka Ha JABMrareJHaTa (yHKOMS — MYCKYJHAa CHJIAa 4pe3
Motricity Index (MI)

Motricity Index (MI) omensiBa nurarenHata GyHKUIUS TPU WHCYJITHO
6omuu. U3cnensa ce 1 nBmwkeHune B 3 CTaBH M CE€ OICHSBA CHJIaTa, C KOSITO CE
M3BBpIIBA B 6-cTeneHHa ckaia ot 0 10 5, karto ,,0° mokas3pa JIMIca Ha IBUKECHUE,
a ,,5“ — HopMaJIHO ABM>KEHHE. TOUKHTE 3a BCSIKA OLIEHKA 3a IMIIKOB 3aXBaT ca
cpoTBeTHO 0, 11, 19, 22, 26 1 33. Toukure 3a Apyrute T€CTOBE ca ChbOTBETHO 0,
9,14, 19, 25 u 33. O6musT pesynarar ¢ 100 T.

3. CTaTHCTHYECKH METOIH

W3non3Ban e makeT oT craructuyecku nporpamu — SPSS u Microsoft
Excel, 3a 00paboTka Ha nosydeHuTe gaHHU. [IpuiokeH e BapuallMOHEH aHau3
3a 00CKTUBU3UPAHE HA MPOMEHUTE OT MPUJIOKEHOTO Jeuenue. [Ipu cpaBHsIBaHE
Ha HEenmapamMeTpUYHUTE MOKAa3aTeNld B X0/1a Ha JIeYeHUETo € u3noia3BaH Wilcoxon

TECT, a 3a ONpCAC/IIHC Ha 3HAYMMOCTTAa Ha pa3jiddyusiaTa MCXKAY TI'PYIHUTC €
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npuinoxkeH U-kputepuar Ha Mann-Whitney. Paired Samples Test e mpunosxxen
3a CpaBHCHHE Ha MapaMETPUYHHUTE IOKa3aTelu. M3Mmon3BaHUTE KOHKPETHH

dHaJIM3U Ca ITIOCOYCHMU 1104 CbOTBCTHUTC Ta6J'II/IHI/I Ha AucCCpTanusTa.
KOHTHMHI€HT HA IPOY4YBAHETO

[IpoyuBaneTo e mpoBeaeHO 3a mepuoia oT 3 roaunu (2017-2020 r.) B
Hammonannata cnenuanu3upaHa OonHuIla 3a (¢QuU3MKaTHA Tepanus U
pexabunuranus, rp. Codusi, karo oo6xBaiia 46 MaUEHTH ¢ MO3bYEH WHCYIT B
XPOHHYEH Nepuoy (cies 6-1 Mecell OT Ha4aJoTo Ha 3a00JIABaHETO). 3a HalIu4ue
Ha XOMOT€HHOCT B MPOYYBAHETO MALUMEHTUTE ca MOJOpaHU N0 CIEAHUTE
KPUTEPUU: Ja ca MPEKUBENIN €AHOCTPAHEH MO3bUEH UHCYIT (TIpeAu MoBeye OT 6
Mecela); Ja MMaT OLEHKa Hail-Manko 2 mo (yHKUMOHAJIHATa KaTeropus Ha
OpUJBUKBaHE (HYXXJae C€ OT HEMpeKbCHaTa WIM NEpUOAMYHA MOJKpena OT
€/IMH YOBEK, KOMTO J1a MOMOTHE OajaHca M KOOPAMHALIMATA); J]a HIMAT IpoMsiHa
B MEJMKaMEHTO3HOTO JICYEHUE 10 BpEME Ha KMHE3UTepaneBTUYHATa MPOrpama;
Ja HAMAT TEXKH COMATHMYHU 3a00JsiBaHUSA: OCTpa HMCXEMUYHa OOJecT Ha
ChpLIETO,  JMUXaTeIHa  HEIOCTaThbYHOCT,  ChpPACYHA  HEJOCTAThYHOCT,
HEKOHTPOJUpaAH 3axapeH aAuadbeT, OoCTpu TPoMOOGICOMTHU HaApYIICHHS; Ia
HAMAaT KOTHUTHBHU M NIAMETOBU HAPYIIECHMS; Ja HSAMAT TEXKKU MPOIPECHBHU
HEBPOJIOTMYHU 3a00JIIBaHMS; J1a ca Jajld MHUCMEHO MHPOPMHUPAHO ChIJIACHE 3a
y4acTHE B IPOYYBAHETO.

B npoyuyBaHeTO He ca BKJIIOYEHM MAMEHTH C OCTHP MO3bUYEH MHCYIT U
npeKapaHd MO3BbYHHM XEMOparuu, KakTo M HaJduuue Ha JBYCTPaHHM WJIM Ha
TEXKH Mape3n (IpH HAIAYME Ha Bsla MHapaiv3a WIA HaJIWYhe HAa CHIIHO
U3pa3eHa CIMAacTUYHOCT. BoyeBuTe NBMXKEHMS ca HEBB3MOXKHU. HeBoneBute
JBUYKEHUS Ca Bb3MOXKHH, KaTO €UH YJIECHUTEIEH CTUMYJ MOXE Jia IpeIn3BUKa
CUHEPTUCTUYHO pe(IEeKTOpPHO ABMKEHHE Ha KpallHuuMTe. Te3u CHHEepruu ce
CBCTOST OT CTEPEOTUITHU (PJIEKCOPHU U €KCTEH30PHU JIBHIKECHHUS ).

Bcuukun nmanueHTH, BKIOYEHH B IPOYYBAHETO, Ca TMOCTBIWIU B

HaHI/IOHaHHaTa crienuain3rpaHa 6OJIHI/IH8, 3a (bI/I?;I/IKaJ'IHa TCpalusda Hu
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pexabunuranus, Tp. Codus. 3a nenuTe Ha MPOYYBAHETO HA CIyYyaeH MPUHLIUI —
[0 peJa Ha IMOCThIBAaHE B JIEYEOHOTO 3aBEJEHHWE U B 3aBHCHUMOCT OT
BB3MOXKHOCTUTE Ha OOJHUTE 3a U3MNBJIHEHHE Ha  NPOABIDKUTEIHA
KMHE3UTepanus, ca Gopmupanu 2 rpynu 6omaHH: ekcnepumenTtanna rpyna (EIN)
u kontposHa rpyna (KI'). bomuure or EI' ca mamu mucMmeHo chIviacue 3a
U3NBJIHECHUE HaA aJalTUpaHa [porpaMa 3a CaMOCTOATENIHA JIOMAalllHa
KHHE3UTEepanus B IpOIbJKEHUE Ha 3 Mecela.

EI" BxitouBa 34 60sHu (16 Mbxke u 18 sKeHU) ¢ TaBHOCT Ha 3a00JI5IBAaHETO
27,15¢17,61 wMecena, Tmpu KOUTO € NPWIOXKEHA  CIEHUAIA3ZAPAHA
kuHe3utTepaneBTuuHa Metoguka (CKTM) B mpoabibkenne Ha 10 nena moj
KOHTpOJIa Ha JOKTOpaHTa, CIEeJ KOETO MporpamMara MNpoAbKaBa Ja ce
M3MBJIHABA CAMOCTOSTENHO B JIOMAIlIHU YCJIOBHS KAaTO aJalTupaHa rnporpama oT
yIpaXHEHUS 3a IEpUo OT 3 Mecela.

KI" BxirouBa 12 60omHU (5 MBKe U 7 )K€HHM) C JaBHOCT Ha 3a00JISIBAaHETO
19,5+14,68 wMecena, mnpu KOUTO € mNOpuilokeHa pytuHHa 10-mHEBHA
KMHE3UTEPANEeBTUYHA METOJIMKA, NpuiaraHa B HanuonanHara cnenuanu3upana
OonHuua 3a ¢u3nKagHa Tepanud U pexadunuranus, rp. Codus. M3pbpuienu ca
KOHTPOJIHU MPOCIIESBaHUS, KATO B OOMYaiiHaTa KHHE3UTEpaIus He € BKIIOYCHA
3-MeceyHaTa aJanThpaHa JoOMalllHa KUHE3UTEpaIusi, a CaMo MPOCIEASBAHETO HA
nokaszarenure Ha 10-us gen, 1-Busg u 3-TUsg Mecell OT Ha4dajloTO Ha
MIPUIIOKEHOTO JICUEHUE.

KnuHnyHa xapakTepuCTHKa Ha M3CJEeIBaHUS KOHTUHIEHT € MpeACTaBeHa
Ha TabJ1. 2, a MeXKIyrpynoBara pas3jiuka — Ha Taou. 3.

Tab6nauna 2. KimHnyHa XapakTepucTWKa Ha KOHTHHTEHTa B HA4yajoTO Ha
MpoyYBaHETO criope] GyHKIIMOHATHATA KaTeropus Ha npuaBmwksaHe (Functional
Ambulation categories — FAC)

IHoka3zaTenu O06110 FAC FAC FAC
oleHKa 2 omeHka 3  oneHka 4
Excnepumenmanna zpyna n=34 n=5 n=18 n=11
Bw3pacr 69.8+9.08 71.849.1 67.7£8.67  71.2+8.86
[Ton (MBbKe/KeHH) 16/18 2/3 9/9 5/6
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HasHocT (mec.) 27.15+¢17.61  23.8+10.94 31.4+£19.43 21.6+13.85

Jlokanu3zanus (7s1Ba/IsICHA) 20/14 3/2 11/6 5/6
Konumponna zpyna n=12 n=3 n=3 n=6
Bw3pact 70.249.03 72.3+8.25 74.3+£793 67+7.93
[Ton (Mbxke/KeHn) 5/7 2/1 1/2 2/4
HasHocT (Mmec.) 19.5+14.68 24.3+13.42 11.3+2.62 21.1+15.92
Jlokanm3anus (71s1Ba/IsICHA) 6/6 1/2 3/0 3/3

X=£Sp - cpedna cmoiinocm u cmanoapmuo omkionenue, EI'— excnepumenmanna epyna, KI' — koumponna epyna.
3uauumocmma na evmpezpynogume npomenu e onpeoenena upe3 OUHOMUHALEH MeC.

Tabmmna 3. MexayrpynoBa KIMHHYHA XapaKTEpPUCTUKAa M 3HAYUMOCT Ha
PA3JIMKUTE HA U3CIEABAHNS KOHTUHIEHT B HAYAJIOTO HA IPOYYBAHETO

XapakTepucTUKa EI' KI' P- croiiHocT
(n=34) (n=12)
Bo3pact 69.84+9.08 70.2+9.03 0.446
IMoa (MBxe/>KeHH ) 16/18 5/7 0.381
JaBHocT (Mec.) 27.15+17.61 19.5+£14.68 0.903
Jlokanu3zaums (Js1Ba/asiCHA) 20/14 6/6 0.327

EI' — excnepumenmanna epyna, KI' — kouwmpoana epyna. 3uauumocmma Ha Gbmpecpynogume npoMeHu e
onpeoenena ype3 bunomunanen mecm. Meoicoyepynoeama 3Havyumocm 3a RO U 3a JOKATU3AYUS e onpeoeliend
upesz U-kpumepus na Mann-Whitney za nezasucumu uzeadku, a 3a eb3pacm u 3a 0aghocm e npunodicer Student
t-test 3a nezasucumu ussaoku.

[Ipu cpaBuenue Ha Oonnute OT KI' m EI' He ca HanMile cTaTUCTUYECKU
3HQUMMU pA3JIUM4YUs 1O BB3PACT, I0J, JOKadu3auus M MO JAaBHOCT Ha
3a00J1sIBAHETO.

Ha Tabn. 4 ca mpeacTtaBeHM CTOMHOCTUTE OT HAYaHUTE W3CJICABAHUS
BHPXY MYCKyJIHATa CHJIa Ha JIOJIHUTE KpaWHUIM U (DYHKIIMOHATHATA KaTeropus
Ha MPUJIBMKBAHE, KAKTO U 3HAYMMOCTTA Ha pasimkure mexay EI' u KT
Tadonuma 4. IlpencraBsHe Ha KOHTHMHTEHTA CHOPAMO (PYHKIMOHAIHATA
KaTeropus Ha MOPHUABUAKBAHE U MYCKyJIHATa cuja Ha JOJICH KpallHMK U Ha

MEXIYyTPyNIOBa 3HAUMMOCT Ha Pa3JIUKUTE

Tecr ET KT P- croiinoct
(n=34) (n=12)
Functional Ambulation Category  3.17+3.17 3.25+0.86 0.344
Motricity Index — loien kpaiinuk  55+11.2 51.25+11.58 0.137

EI' — excnepumenmanna epyna, KI' — xommpoana epyna. 3HAUUMOCMMA HA GbMpecpynosume NPOMEHU e
onpedenena upes Ounomunanen mecm. Meowcoyepynosama snauumocm e onpedenena uype3 U-xpumepus na
Mann-Whitney sza rezasucumu uzeadxu.
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He ce nabmronaBa CTaTUCTUYECKH 3HAYMMA Pa3JiMKa MEX]Y ABETE PYIH
W3CJIeIBAHU JIMIlAa 0 OTHOIIEHHWE Ha BB3MOKHOCTTA 3a MPHUIBHKBAHE U 3a
MYCKYJIHAaTa CUJIa Ha IOJHUTE KPAMHUIIY.

Ha Tabn. 5 ca mpeactaBeHu ChIBTCTBAIIMTE 3a00JSBaHMS HA JUIATa B
IPOYYBAHETO, KOUTO CE SIBSIBAT U PUCKOBU (PAKTOpU 3a pa3BUTHE HA UCXEMUYEH
MO3bYEH UHCYIT.

Ta6auna 5. CerrpTcTBaIYM 3200JIIBAaHUS U PUCKOBU (DaKTOPH HA U3CIICABAHUTE

00JHU

ChebpTCTBAINM 3200JIIBAHUA EI KI P- cToiinoct
U PUCKOBH (paKTOpH (n=34) (n=12)

Xunepronus 34 (100%) 12 (100%) 0.496

Muaber Tum 2 10 (29.4%) 3 (25%) 0.416

XunepxoJiecTepoaeMus 9 (26.4%) 3(25 %) 0.476

Elr— excnepumenmanna epyna, KI' — konmpoana epyna. 3nauumocmma Ha 6bmpezpynosume npoMeHu e
onpedenena upes Gunomunanen mecm. Meosicdyepynosama snauumocm e onpedenena upes U-kpumepus na
Mann-Whitney 3a nezasucumu uzeaoxu.

He ce ycraHOBsIBAT CTATHUCTUYECKM 3HAYUMHU PAJIUKH B HU3XOIHUTE
croitnoctu Mexay EI' u KI' mo oTHolieHHe Ha ChI'BTCTBAIMTE 3a00JISIBAHUS.
AprepuanHaTa XUIEPTOHHUS € ¢ Hal-BHCOK IPOIICHT NMPpU OOJHHUTE U OT JIBETE

rpyIHu.
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AHaJIu3 1 00ChKIaHe HA pe3yJITaTUTe

B To3u paznen ca npeacTtaBeHU pe3yNITaTH, KOUTO JaBaT Bb3MOXKHOCT Ja
ce a”Ham3upar e(OEeKTUTE — pPaHHHW, MEXIMHHU W KbCHH, Ha TMPUIIOKECHATA
KMHE3UTEpaneBTUUHA MporpamMa. 3a Ta3u 1eJl ca MNPOBEACHU W3CIECABAHUS,
OIICHSIBAILIM PA3JIMYHU MOKAa3aTesid — B Ha4dainoTo, Ha 10-us neH, Ha 1-Bus U Ha
3-Tusi Mecel] OT JIEYEHHUETO. JIM3alHbT € CIa3eH NMPU BCUYKHU MAIMECHTH, B3€IH

Y4aCTHUC B ITPOYUYBAHCTO.

Edexr Ha kuHesurepanusaTta BbPXY (QYHKOUUTE HA

OpraHusma
» IlpociensiBane Ha edeKTa Ha KHHe3UTEpanusATa BbPXY
JABHUIaTEJHOTO Bb3CTAHOBSIBAHE

Pesynrartute oT mpocieneHuTe Moka3aTead Mpu JABETe Ipynu OOJIHU ca
npeacTaBeHd Ha Tabn. 6. Pa3nukure MeXay IMOJYyYEHHTE W HU3XOIAHUTE
CTOMHOCTH, KAaKTO M 3HAYMMOCTTa Ha IPOMEHUTE IPU H3CICABAHUTE JIMLA
mexay EI' u KI' ca mpencraBeHr mOOTIAETHO 32 BCEKH Mojpaszien Ha ¢Gur. ot
Nel mo Ne 8.

N3xonuute nanam Ha EI' m Ha KI' moka3Bar HajluuuMe HAa HApPYIICHU
dbynkiuu cropea recta Ha BFM — 6e3 3HauuMu pazinuuusi Mexay rpymnuTe.

Tpumeceunoro npuinoxenne Ha CKTM Boau 10 MOJIOKUTETHU TPOMEHN
BABUXECHUITA HAa TOPHUTE KpaWHuUUU. Te3u nmpoMeHu ca Hau-
W3PA3€HU B Kpasi Ha MIPOCIIEICHUS NIEPUO.
Tabauna 6. [Ipomenu BBB QyHKIuUTE crnopen Tecta Ha Brunnstrom Fugl-

Meyer npu ABETE U3CIEABAHU IPYIH B X0OJ1a HA JICYEHUETO (B TOUKH)

IMapamerpn I'pynm  Hauano 10-Tu nen 1-Bu meceny 3-TH Meceny
EI’ (n=34) EI’ (n=34) EI' (n=34) EI’ (n=34)
KI' (n=12) KT (n=12) KI' (n=12) KT (n=12)
X+Sp X+£Sp X+S, X+£Sp
I'open kpaiinnk El 47.249.6 48.4+9.7 49.9+10.2 50.6£9.5
KI' 38.3+4.4 40.0+4.3 40.2+4.9 39.7+5.1
P 0.01 0.019 0.011 0.002
JloneH kpaiiHUK El 25.74£3.5 26.7£3.5* 27.4£3.3 28.3+£3.2
KI' 26.0+£2.4 27.1+£2.8 27.0+£2.7 27.0+£2.7
P 0.920 0.909 0.442 0.089
Bananc ET 11.3£1.5 12.2+1.2 12.7+1.0* 13.0+£0.9
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KT 11.1x1.4 12.6x1.3 12.5+1.4 12.5+1.4*

P 0.584 0.232 0.937 0.299
CeruBHOCT EI' 6.4+1.1 6.5+, 1%** 6.7+0.9%** 6.7£1.0%**

KT 6.4+1.0 6.5+1.0%* 6.5£1.0%* 6.5£1.0%*

P 0.856 0.99 0.541 0.427
Iponpuopeuenuus El 14.3x1.2 14.4+£]1.1%%* 14.6£1.1%** 14.741.0%%*

KT 15.3£1.0 15.3+1.0 15.3£1.0 15.3+1.0

P 0.014 0.024 0.042 0.07
ITacuBHH JBUKEHHUS ET 35.4+6.7 36.1+£6.6*** 36.8+6.7* 36.9+6.7*

KT 32.0+9.2 34.0+8.9 33.7+£8.9 33.3£9.0

P 0.347 0.725 0.298 0.269
Boaka EI' 39.243.8 40.2+£3.9 41.4+3.1* 41.842.9*

KT 40.0+3.7 40.5+£3.2 40.3+£3.2 40.3+£3.2

P 0.267 0.762 0.094 0.017
0010 EI' 179.7+£23.6 184.8+23.0 189.7+22.7 192.3+21.8

KT 169.4+20.4 176.3+20.1 175.7+£20.9 174.7+21.1

P 0.124 0.143 0.029 0.010

X£SD — cpeona cmovimocm u cmandapmuo omkionenue, *** p <0.001, **p<0.01, * p <0.05 — 3nauuma
NPOMAHA 8 CPABHEHUe C U3XOOHUmMe CotuHOCmU 6 X00d Ha Jeyenuemo, oyenena upes Wilcoxon Test, P<0.001,
P<0.01, P<0.05 — 3nauumocm Ha npomsaHama medzxicoy o0geme epynu, oyenena upes U—xpumepui na Mann-
Whitney Test. Veeruuenusm 6poti mouku o3nauasa nodoGpeHo 08U2amento 8b3CMaAHO8A8AHE.

Pesynratute ot momydenus obuy Opoit Touku ot tecta npu KI' mpenu
NpUIOKEeHaTa oOnyaiiHa KHHE3UTepaneBTUYHa MeToiuka € 38.3, cien KoeTo ce
HaOroAaBa TEHJAEHUMA KbM yBEJIMYaBaHE HAa |-BHS Mecell M HaMalsiBaHE [0

39.7 . Ha 3-Tus Mecel OT HaYaJ0TO Ha MPOCIEAIBAHETO.

4,5 % %

4
3,5
3
2,5
2
1,5
1
0,5
0

Pa3zauku B TOYKU

Hauvano - 3 meceu,

Hauvano - 10 geH Hauano - 1 mecey,

O EkcneprmeHTanHa M KoHTponHa

Quzypa 1. I[lpomenu ¢ obwusa Opoii mouku 3a 2open KpaiHuk crnopel mecma xa Brunnstrém Fugl-Meyer,
npeoCcmagen Kamo pasiukd Ha NOJYYEeHUme pesyimamu i Ha U3X00HUume CIMoUHOCMU HAd eKCHePUMEHMATHAMA
u Ha xouwmpoanama epyna. **P<0.01, *P<0.05 — 3nauumocm Ha npomManHama meicoy oseme epynu, oyeHeHa
upes U-kpumepuit na Mann-Whitney Test.
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CraTUCTHUECKH 3HAYMMH MEXIYTPYMOBU Pa3IUKU ce HaOJIrogaBaT OT
HauyajgoTo Ha u3cneasaneto. Paznukara e P<0.05, a B kpas Ha 3-Tus Mecel cTura
o P<0.01.

[Ipu 3-mMeceunoto npocnensBane Ha OoaHutTe oT EI' ¢ mpuinoxkeHue Ha
CKTM ce ycraHOBsIBAaT 3HAYUMH NPOMEHU B IBUKEHHUATA Ha JTOJEH
Kpa¥ HuK. Haganausat obmr Opoit Touku € 25.7, kaTo clie/iBa yBEJIUYEHHE Ha
10-ust nen o 26.7 ¢ HuBO Ha 3HaUnMOCT p<0.05.

HaGmrogaBanute npoOMEHM Ha JBWIKEHUSATA Ha JOJEH KpalWHUK Mpu

o0omauTe oT KI' ca 6e3 cTaTUCTUYECKH 3HAYMMU ITPOMEHH.

3,5

3
=
g

2 2,5
=
-

= 2
=

= 1,5
[22]
<

A~ 1

0,5

0

Hauvano - 10 geH Hauvano - 1 mecey, Hauvano - 3 meceyn,
O EkcnepumeHTanHa M KoHTponHa

Quzypa 2. [lpomenu 6 obwus Opoil mouxu 3a 00THUA Kpalnuk cuopen mecma na Brunnstrom Fugl-Meyer,
NpeoCcmagen Kamo pasiuka Ha NOJYyYeHUme pe3yaimamu U Ha U3X0OHume CMOUHOCMU HA eKCHePUMEHMATHANA
u Ha xowmpoanama epyna, ***P<0.001, **P<0.01, *P<0.05 — 3uayumocm na npomauama medzicoy oseme
epynu, oyenena upez U-kpumeputi na Mann-Whitney Test.

Crtartuunusat Oamnanc crnopeq tecta Ha BFM ce nmonobpsiBa npu
EI' v mpu KT'.

Ha 1-Bus mecen ot mpminoxenueto Ha CKTM ce ycranoBsiBa moioopenue
B Oananca ¢ 12.7 1., koeTo € ¢ HMBO Ha 3HauuMocT p<0.05, a Ha 3-Tus Mecel

TOYKHUTE C€ yBennyanar 10 13.
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2,5

Pa3iauku B TOYKH
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Hauvano - 10 geH Hauano - 1 mecew, Hauvano - 3 mecey,

[0 EkcnepumeHTanHa i KoHTpOAHa

@uzypa 3. [Ipomenu 6 obwust 6poli mouku 3a déananc cropen mecma na Brunnstrém Fugl-
Meyer, npedcmasenu kamo paziuxka Ha NOIYYeHUme pe3yaimamu U Ha U3X0OHUume CMoUHOCMU
Ha eKcnepumewmaninama u Ha KoHmpoawama epyna; ***P<(0.001, **P<0.01, *P<0.05 —
3HAYUMOCIM HA NpOMSHama medxcoy O0geme epynu, oyenena upez U—kpumepuii na Mann-

Whitney Test.

[Ipu KI' nuua ce ycraHoBsBa mojoOpeHue B OanlaHca, KOETO HE ce
3aabprKa BbB BpemeTo. ToukuTe HamansBar 10 12.5 Ha 1-Bus u Ha 3-Tus Mecel,
KaTo B Kpas Ha Imepuojaa ce HabJtoJaBa CTaTUCTUYECKM 3HAUYMMa MPOMSHA B
6ananca — p<0.05.

VYcraHoBsBa C€ CTAaTUCTUYECKHM 3HAYMMO HapacTBaHe B oOuus Opoi
TOYKHM 32 ceTUBHOCTTa Ha Oonnute B EI'. Ha 10-us nen 11 e p<0.001.
HuBoTro Ha craTucTMYecka 3HAYMMOCT Ha TMPOMSHA OT HAYaJoTO Ha

U3CIEABAHETO CE 3ara3Ba ChIIOTO 3a 1-BUA U 3a 3-THUA MECEIL.
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Q@uzypa 4. Ilpomenu 6 obwus 6pou mouku 3a cemueHocm cniopen mecma na Brunnstrom
Fugl-Meyer, npeocmasenu xamo pasiuka Ha noayuenume pe3yimamu U HA UXOOHUME
CMOUHOCMU HA eKCHNepUMEeHMANHama u Ha KOHmpoawama epyna, ***P<0.001, **P<0.01,
*P<0.05 — 3nauumocm Ha npomsHama mexcoy ogeme epynu, oyernena upez U—kpumepuil Ha

Mann-Whitney Test.

[Ipu EI' 6omHu cbiio ce HaOroaBa MOAOOpPEHHE B CETUBHOCTTA, KaTO
HMBOTO Ha CTAaTUCTUYECKA 3HAUMMOCT Ha Te3u npomeHu € p<0.01.

Tpumeceunoro npunoxxenue Ha CKTM Boau 10 CTaTUCTUYECKH 3HAYUMO
U TpailHO MOAOOpEeHHEe Ha NMpoOMNpHUOpEeLenuusTa — Hal-U3pa3eHO B
Kpasl Ha IIPOCIIEAEHUS IEPUOI.

[TonmyyenusT o0y Opoit Touku 3a mpornpuopenenuus Ha EI' 6omHu cnopen
tecta Ha BFM ce yBennuaBa. TenneHnuara KkbM HapacTBaHe Oposi HA TOUKH Ce
HaOo1aBa U Ha 1-Bus U Ha 3-TUS Mecell OT HAa4ajJoTO Ha MPOCIEIEHUS EPUOT

— ¢cboTBeTHO 110 14.6 1 1o 14.7 1. (p<0.001).
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Quezypa 5. I[lpomenu 6 obwus Opoll MOYKU 3a RNPORPUOPEUEnUUs CIIOPEI mecma Ha
Brunnstrém Fugl-Meyer, npedocmasenu xamo pasiuka na noiyuenume pesyimamu U Ha
UBXOOHUMeE CMOUHOCMU HA eKCNEPUMEeHmanHama u Ha Koumpoanama epyna; *P<0.05 —
3HAYUMOCIM HA NPOMsSHAMA Medcoy oeeme 2epynu, oyenena upez U-kxpumepuii ma Mann-

Whitney Test.

Pesynrarute oT mosiydeHus oOil Opod TOUKM OT TecTa MpU OOJHUTE OT
KI" octaBa HEmpoMeHEH 3a 1eNus NEPUO/ Ha npocieasBaHe — 15.3 Touku.

CratucTHYEeCKH 3HAYyMMa pasiidka MEXAYy JBETE HW3CJICABAHU TPYIU Ce
HaOJI0/1aBa B U3XOJHUTE JaHHU U C€ 3ama3Ba 0 1-BUS Mecel] OT HAa4aJloTO Ha
poyuBaHeTo, kato T € P<0.05.

Pesynratute 3a macUBHU JBUXEHHUS Ha TOPHU U Ha
JONHU KpaWHUIU SCHO MOKA3BAT CTATUCTUYECKH 3HAYUMHU U TPaHU
npomMeHn mnpu Oomaure ot EI. OOmusT Opoi TOYKM B HAYalIOTO HAa
nposeaeHoTo JjeyeHne € 354 u ce yBenmmuaBa a0 36.1 1. Ha 10-us newn
(p<0.001). BposiT Touku HapacTBa 710 36.8 1 10 36.9 T. CLOTBETHO 3a 1-Bus U 3a

3-Tust Mecell, KaTO HUBOTO UM Ha cTaTUcTHYecKa 3HaunuMocCT € p<0.035.
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Duzypa 6. [Ipomenu 6 obwus 6poll MouKu 3a RACUGHU Oeud CeHUsn CTiopen mecma Ha Brunnstrém
Fugl-Meyer, npeocmasenu kamo pasnuxa na nonyyenume pe3yimamu u Ha U3XOOHUMe CIMOUHOCIMU HA
eKCnepuUMeHmalHama u Ha Kokmpoaunama epyna, ***P<0.001, **P<0.01, *P<0.05 — 3uauumocm Ha
npomanama medxncdy oseme epynu, oyerena upesz U—kpumeputi na Mann-Whitney Test.

OTyeTeHUTE MPOMEHH B MACUBHUTE JBWXKEHUS U npu OonHuUTE OT KI' HE
ce 3abpKaT BbB BPEMETO.

VYcraHoBsIBa ce CTATUCTUYECKH 3HAYMMO HaMaslsiBaHe HAa O 0 IKaTa Mpu
unata, Bpxy kouto e npuioxkena CKTM. Ob6must Opoif TOUKH B HAYaIOTO Ha
n3cneaBanero € 39.2, koiro ce ypenuvana 10 40.0 1. Ha 10-us gen (p<0.01).

3,5 :a:
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1,5

Pa3/j MKy B TOYKH

1

0,5

0
Havano - 10 geH Hauvano - 1 mecey, Hayvano - 3 meceu,

OEkcnepumeHTanHa B KoHTponHa

@uzypa 1. Ipomenu 6 obwus 6poti mouku 3a 6oaka cnopen mecma na Brunnstrom Fugl-Meyer, npedcmasenu
KAmMo pasiuKka HA NOLYYeHume pe3yimamu U Hd U3XOOHUme CMOUHOCMU HA eKCNEPUMEHMAIHAmA U Ha
kowmpoanama epyna; *P<0.05 — snauumocm na npomsnama medxncoy dgeme epynu, oyenera upez U—kpumepuii
rna Mann-Whitney Test.
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[Tpu KI' ce ycranoBsiBa HamayiiBaHe Ha OOJKaTa, KaTO PE3yaTaThT HE Ce
3aIbpKa BbB BPEMETO.

HaGmronaBa ce cTaTUCTHYECKH 3HaUUMa MEKIyTpyIoBa pa3ivKka Ha 3-THs
Mecelr oT u3caeasanero (P<0.05).

Tpumeceunoro npuinoxenre Ha CKTM Boau 10 MOJIOKUTETHH TTPOMEHHU
BOoOMmMUS Opod TOYKHU Ha OOJHHUTE.

16 =

14

12
10

Pazauku B TOYKU

~ O

Havyano - 10 aeH Hauvano - 1 meceu, Hauano - 3 meceL,

OEkcnepvmeHTanHa M KoHTposHa

Quzypa 8. [Ipomenu 6 obwus oOpou mouxku om mecma na Brunnstrom Fugl-Meyer,
npeocmageHy Kamo paziuka HAa NOJYyHeHume pe3yimamu U HA U3XOOHume CMOUHOCMU HA
eKCnepuMenmanHama u Ha Kowmpoanama ecpyna; ***P<(0.001, **P<0.01, *P<0.05 —
3HAYUMOCM HA NPOMSHaAma Mmedxcoy o0geme epynu, oyenena upez U—kpumepuii na Mann-

Whitney Test.

Pesyntatute oT mosydenust o0y Opod Touku OoT Tecta npu KI' mpenu
MpUIOKEHATa oOnYaiiHa KUHE3UTEpaneBTHIHA MeTouKa € 169.4, cien koeTo ce
HaOJ0/1aBa TEHJCHIIMS KbM YyBEJIMYaBaHE OpOsi HA TOYKM M HAMAJISIBAHETO UM
1o 174.7 T.Ha 3-Tust Mecel] OT Ha4allOTO HA MPOCIEASBAHETO.

[IpencraBeHuTe JaHHU MOAYEPTABAT pa3IMYHATA TCHJICHIMS HA MPOMEHU
npu asere rpynu jguna ¢ UMU, kato cTaTUCTUYECKU 3HAYUMU PA3IIAKA MEXKIY

KT u EI' ce maOmonasar Ha 1-Bus 1 3-THUsL MECEL] OT HAYAJIOTO HA U3CJIEIBAHETO

(P<0.05).
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» IlpocaensiBane Ha edekTa OT KHHE3UTEPANHATA BbPXY
MYCKYJIHATA CHJIA

Crnen npuiokeHOTO JIeUeHHUEe ce HaOJI0jaBaT MoI00pEeHUs B ABUKEHUATA

Ha TOPEH U JIO0JIEH KpaWHUK Ha OOJHUTE, OlleHeHH upe3 MI, kaTo 3HaYUMMOTO

yBEJIMUEHHE HA Oposi TOUKHU € TpelicTaBeHo B Tabn. 7. CraHmapTHaTa rpeiika

U MAIUEHTH C XPOHUYEH UHCYIT € 4.66 TOUKH, KATO MUHUMAJIHO JI0JIOBUMATA
paznuka e 12.92 Touku.

Tabauna 7. Ilpomenu B myckynHata cuia crnopea Motricity Index (MI) npu

JIBETE U3CJIEIBAHU IPYNH B X0/1a HA JICUCHUETO (B TOUKH)

ITapamerpu I'pynu Hauano 10-Tu nen 1-Bu Mecen 3-TH Mecell
EI’ (n=34) EI’ (n=34) EI’ (n=34) EI’ (n=34)
KT (n=12) KT (n=12) KT (n=12) KT (n=12)
X:l:SD X:*:SD X:l:SD X:l:SD
I'open kpaiinuk  EI 58.1+15.4 61.0£15.9%** 63.7+£16.2 65.5+£16.3
KT 54.948.2 60.248.5 57.3£9.2% 57.3£9.2
P 0.562 0.980 0.216 0.124
JoJen kpaiitnuk  ET’ 55.0£11.2 57.9+12.0%** 60.2+12.7 63.4+12.0
KT 51.2411.5 52.9+10.7* 52.9+10.7* 52.9+10.7*
P 0.263 0.242 0.095 0.022

X=£Sp — cpeona cmotinocm u cmanoapmuo omkionenue, *** p <0.001, * p <0.05 — 3navuma
NPOMAHA 8 CPAGHEHUe C U3XOOHUMme CMOUHOCMU 6 X004 HA JIeYeHUemo, OYEHeHd Ype3
Wilcoxon Test; P<0.001, P<0.01, P<0.05 — snauumocm na npomsnama mexncoy ogeme pynu,
oyenena upes U-xkpumeputi na Mann-Whitney Test. Veeruuenusm 6poii mouku osnauasa
no0obpena MyCcKyIHA CUld.

[TonoOpenusita ot npunoxkeHatra CKTM nHa 10-ust AeH ca CTaTUCTUYECKHU
3HAYMMH, a B Kpas Ha 3-THsI MeCel] ca Hall-n3pa3eHu.

OOwmusT Opol TOYKH, TMOJY4YeH 3a TOpPEeH KpaHUK B HA4YajloTO Ha
uscneaBanero, € 58.1, yBenuuaBaiiku ce Ha 10-us nen go 61.0 1. (p<0.001),
cieaBaHo ot 63.7 T. Ha 1-Bus mecen u g0 65.5 T. HAa 3-TUS Mecel NpH

MakcuMasieH opoit ot 100 touku (ur. 9).
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Havano - 10 aeH Hauano - 1 mecew, Hauvano - 3 mecey,

O EKcnepumeHTanHa M KoHTponHa

@Duzypa 9. Ilpomenu 6 0bwus 6poti om MoOuKU 30 MYCKYIHA CUNA HA 20PeH KPAUHUK CNOped UHOEKCA HA NOOGUNICHOCIA
(Motricity Index — MI), npedcmaeenu kamo pasiuka HA NOAYHEHUME Pe3VIMmamu U HA U3XOOHUme CMOUHOCMU HA
EeKCNepUMEeHmMAanHama u Ha Koumponawama epyna; ***P<0.001, **P<(.01, *P<0.05 — 3nauumocm Ha npoMAHAmMa mexrcoy
dseme 2pynu, oyenena upes U—xpumepuii na Mann-Whitney Test.

Otuuta ce HamaysiBaHe Oposi TOUKW Ha 1-Bust Mecel] — 57.3, KaTo ChIIUST
pe3yaTar ce 3aAbpKa U Ha 3-TUS MECEL.

[Tpunoxxenunero Ha CKTM Boau A0 CTATUCTUYECKH 3HAYMMO MOBUIIABAHE
Ha MYCKyJIHaTa CWia Ha AO0JeH KpaWHuk. OOmmsaT Opoil TOYKHM B
HayaJoTo Ha u3cienBanus nepuon € 55.0, cienpaiiku yBennueHnue Ha 10-ust gexn
10 57.9 1. (p<0.001), nocturaitku g0 60.2 T. Ha 1-Bus Mecen u 10 63.4 T. Ha 3-

TS Mecelnl mnpu  MakcuManieH Opoit ot 100 Ttouku (pur. 10).
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Hauvano - 10 geH Hauano - 1 mecey, Hauano - 3 mecel,
O EkcnepumeHTanHa M KoHTposHa

@uzypa 10. IIpomenu 6 06wus 6poii om mouku 3a MyCKYJIHA CUNA HA O0JIeH KPARHUK cnoped unoekca 3a noosudcrocm (Motricity Index —
MI), npedcmasenu kamo paznuka Ha noryyeHume pe3yimamu U HA UXOOHUME CMOUHOCMU HA eKCRePUMEHMAIHAMA U HA KOHMPOIHAmMA
epyna. *P<0.05 — snauumocm na npomsHama mexcoy ogeme 2pynu, oyenena upes U—xpumepuii na Mann-Whitney Test.
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OOmmsT Opori Toukw 3a moyieH kpaiHuk mpu KI' Gomnm e 51.2, a cnen
yBenanuenue Ha 52.9 1. (p<0.05) na 10-us neH ce HaOI0aBa JIMIICAa HA POMSIHA
Ha |-Budg 1 Ha 3-THUA MecCell.

CraTtucTHYeCcKH 3HAYMMa MEXIYTpyIoBa pa3inka ce HaOoaBa Ha 3-Tus

MecCell OT HayaJioTo Ha npoy4BaneTo — P<0.05.
Edexr Ha kuHe3uTEepaAanusaTa BHPXY ACHHOCTUTE

» IlpociaensiBaHe Ha e)eKTa HA KHHE3UTEPANUATA BbPXY
CIOCOOHOCTTA 32 XO/IeHe
3a na Obae oneHeH edeKThT OT MPUJTIATAHUTE METOJUKU, € HalpaBeH

CPaBHUTEJICH aHAIU3 MEXKAY MOJYyYEHUTE AaHHHU OT npuioxkeHuero Ha CKTM
npu EI' u Ha oOnyaitHaTa kuHe3utepanus npu KT

[Ipu EI' u KI" e mpunoxeno kareropusupane upe3 FAC, npencraBeHo Ha
tabn. 8. Ha ¢ur. 11 ca npeactaBeHu pa3nUKUTE MEXIYy I[OJYyYEHUTE U
U3XOJTHUTE CTOMHOCTH, KAaKTO U 3HAYMMOCTTA HA IIPOMEHUTE IPU U3CIICIBAHUTE
MALMEHTH MEXY ABETE U3CIICABAHU IPYIIU.

N3xonnute nanan Ha EI' m Ha KI' moka3Bar Hamuuue Ha HapyllieHa
(GyHKIIMOHATHOCT Ha XojeHe. He ce HabmrogaBaT CTATUCTUYECKH 3HAUYUMHU
Pa3JIMKN MEXKy ABETE IPYIIH.

B cpaBHeHUME ¢ U3XOTHUTE JaHHU ce HAOII0]aBa CTATUCTUYECKU 3HAYUMO
yBeJIM4YaBaHe Ha Oposi TOYKU MPHU MU3MEPEHUTE TMoKazarenu 3a (DyHKIIMOHAIHO
MPUJBUKBAHE TIPU JIBETE TPYIIU.

Tabauma 8. TlpomMenun B cmocoOHOCTTa Ha TPUIBIKBAHE U BBHB
(¢yHKUMOHAMHOCTTA 3a XxojaeHe cnopea DyHKIMOHaMHATA KaTeropus Ha

OPUABMXKBAHE TIPU JIBETE W3CIICIBAHU IPYIIM B X0/1a HA JICUEHUETO (B TOUKH)

MMapamerpu I'pynu  Hauago 10-u nen 1 meceny 3 mecen
El (n=34)  EI (n=34) El (n=34)  EI (n=34)
KI' (n=12) KI' (n=12) KI' (n=12) KI' (n=12)
X:ESD X:ESD X:ESD X:ESD
Functional Ambulation ET 3.2+0.7 3.320.7%** 3.940.7%** 4.4+0.7**
categories KI' 3.2+0.9 3.8+0.6 3.7+0.6 3.5+0.7*
P 0.654 0.023 0.511 0.002

X=£Sp — cpedna cmotinocm u cmanoapmuo omiaoHenue, *** p <0.001, * p <0.05 — snauuma npomsaua 6
cpasnenue ¢ uzxoonume cmouHocmu 6 xooda na aedwenuemo, oyenena ypes Wilcoxon Test; P<0.001, P<0.01,
P<0.05 — 3nauumocm na npomsinama medxncoy oeeme 2pynu, oyenena upez U—xpumepuii na Mann-Whitney Test.
Yeenuuenuam opou mouku o3navasa nodooOpena cnocooHoCcm 3a Xxo0eHe.
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[Tpunoxenata B mnpoxabkeHne Ha 3 mecema CKTM  Bomum 1o
CTATUCTUYECKH 3HAYMMH W TPAHU MPOMEHH B CIIOCOOHOCTTA 3a XOJEHE IPH
nanueHT ¢ UMMU. Ilpomsina ce Habmro1aBa B Kpast Ha 1-BUSl Mecel] OT Ha4aJIoToO
Ha Mporpamara.

B xona Ha nedyenueTo HacThnBa nogoopenue ot 3.2 T. 10 3.3 T. Ha 10-us
neH (p<0.001). B kpas Ha 1-Bus Mecell ciea HayajaoTo Ha MpoyyBaHeTo — 3.9 T.
(p<0.001), u na 3-tus meceny — 4.4 1. (p<0.01), mpu MakcuMasiHa BBH3MOKHA

CTOMHOCT OT 5 ToukH (¢ur. 11).

y * %
1,4
1,2

1
0,8
0,6
0,4
0,2

0
-0,2 Hadbno - 10 gaeH Hauvano - 1 mecey, Hauvano - 3 mecey,
-0,4

Pa3auku B TOYKH

O ExkcnepumeHTanHa H KoHTposnHa

Quzypa 11. Ilpomenu 6 obwus O6poti om MOYKU 3a CHOCOOHOCMMA 3A XOOeHe, CHOpeo
@yukyuonannama ramezopus Ha npudsudicéane (Functional Ambulation categories),
npeocmaseHu Kamo paziuka Ha NOJyYeHume pe3yimamu U HA U3XOOHUme CMOUHOCMU HA
eKxcnepumenmanHama u Ha xowmpoaxama epyna, **P<0.01, *P<0.05 — 3nauumocm Ha
npomsHama mexcoy oseme epynu, oyenena upes U-kpumepuii na Mann-Whitney Test.

[Ipu KoHTpoNHHMTE OOJHM HayajlHATA CTOMHOCT C€ YyBEJIMYaBa, HO C€
Ha0JIt0/1aBa HaMaJIsiBaHETO 1 Ha 1-BUsS Mecel U Ha 3-TUs Mecel OT Ha4yajJoTo Ha
nedyenueto (p<0.05).

Craructuyecku 3HaunMMa paznuka Mexay npuwioxennero Ha CKTM u Ha
oOuuaiina kuHe3utTepanus ce HabmomaBa Ha 10-tu gen (P<0.05). Ha 3-tus
Mecell OT Ha4aJloTO Ha M3JIEJIBAHETO C€ YCTAHOBSIBAT CTATUCTHUUYECKH 3HAUMMHU

npomenn mexy KI' u EI' (P<0.01).
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» IlpocaensiBane Ha edeKTa Ha KHHe3UTepanusaTa BbPXY
CTATUYHUSA 0aJIaHC, TMHAMUYHNS 0AJIaHC M PUCKA OT NMAajJaHe

HampaBeH € CpaBHUTENIEH aHAIA3 MEXAY I[OJy4eHUTE JaHHU OT
n3cnensanero Ha EI' u KT

Pesynratute oT npocneaenute 14 nokazarens 3a 6ananc no BBS npu EI’
u npu KI' ca mpencraBenu Ha Tabn. 9, a pas3iuMKUTE MEXIY IMOIYYECHUTE U
W3XOJHUTE CTOMHOCTH, KAKTO M 3HAYMMOCTTA HA TPOMEHUTE MPU U3CIICIBAHUTE
MAIMEeHTH MEXIYy JIBET€ M3CJECABAaHU TPYIH, ca MpeicTaBeHu Ha ¢ur. 12, xato
MHHUMAJIHO JOJIOBUMATA PA3JIMKa MPHU MALUEHTH C XPOHUYEH UHCYIT € 4 TOUKH.

N3xonnute mamnm Ha EI' m Ha KI' moka3Bar Hanmuuue Ha HapylleH
CTaTUYCH U JUHAMUYEH OajlaHC B ChCTOSHHE HAa 0AaBHO XOJEHE M C BUCOK PUCK
OT MajaHe — 0e3 3HaUMMHM PA3JIMKU MEX]y IBETE IPYIIH.

Crnen npUIIOKEHOTO JICYEHHWE € HaJIMIE ChIIECTBEHO MOJ00pEHUE B
Oananca cnopen BBS.

[Io abcosoTHM CTOMHOCTM MOJoOXKUTenHaTa npomsiHa npu EI' e Haii-
u3pasena Ha 3-tus mecery — 48.1 1. (p<0.001), (¢wur. 12).

Tabauua 9. [Ipomenu B ctatuuHoTo paBHoBecue no Ckanata Ha bepr (Berg Balance

Scale — BBS) npu nBete u3cneaBaHu rpymnu B Xo/1a Ha JICYEHUETO (B TOUKH)

Ne  ITapamerpnu I'pynu  Hauano 10-u ten 1 mecen 3 Meceny
ET (n=34) ET (n=34) ET (n=34) El (n=34)
KT (n=12) KT (n=12) KT (n=12) KT (n=12)
X£Sp X£Sp X£Sp X+£Sp
1 MsnpagsiHe oT cenex 10 EI’ 2.7+0.8 2.9+0.7* 3.4+0.6%** 3.6£0.6%**
CTOEK KTr 2.6+0.7 3.3+0.6* 3.3+0.7* 3.4+0.6*
P 0.783 0.153 0.604 0.296
2 Croex Oe3 omopa El 2.8+0.6 3.3+0.7%*¥*  3.6+0.6%** 3.84+0.5%**
KI' 2.8+0.8 3.1+£0.6 3.3+0.5* 3.3+0.5*%
P 0.770 0.585 0.108 0.003
3 Cenex 0Oe3 omopa Ha repba, EI 3.6+0.6 3.740.4%**  3.04(0.3%** 3.940.3%**
XOJIJIa Ha ToJ1a KT 3.6+0.5 3.8+0.4 3.94+0.3%* 3.6+0.5
P 0.257 0.498 0.577 0.094
4 CsanmaHe OT CTOEXK EI’ 2.3+0.7 2.9+0.7%** 3.2+0.7*** 3.4£0.7%%*
KTr 2.3+0.6 3.0£0.4* 3.0+0.5* 2.9+0.5%
P 0.753 0.712 0.499 0.025
5 Tpancgep ot cenex El 2.9+0.6 3.24+0.6* 3.440.6%** 3.740.5%**
KI' 2.6£0.5 3.3+£0.5% 3.3+0.5% 3.1+0.4*
P 0.242 0.487 0.653 0.003
6 CToex ChC 3aTBOPEHU OYH El' 2.1£1.0 2.54+0.9%* 2.940.7%** 3.0£0.7%**
KI' 2.1+£0.8 2.8+0.5%* 2.94+0.3* 2.7+£0.4%*
P 0.904 0.513 0.890 0.098
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7  Croex cbc chOpanu El 2.3+0.9 2.7£0.9%** 3 1+0.8%*** 3.440.7%**

CThIIaja KT 2.4+0.9 3.0+£0.7%* 3.0+£0.7%* 3.0+0.6*
P 0.840 0.270 0.587 0.169
8  Ilporsrane Hampes ¢ El 2.3+0.9 2.9+0.8%**  3.24(.7%** 3.4+0.7%**
W3IIBHATH PBIIC KI' 2.4+0.9 2.94+0.7* 3.0£0.7* 3.0+0.5*
P 0.363 0.956 0.571 0.062
9  TloBaurane Ha MpeaMET OT El 2.5+0.6 2.7+0.6* 3.140.7*** 3.440.6%***
MOJIa OT CTOEX KI' 2.5+0.7 3.0+0.7* 3.0+0.5% 3.0+0.4*
P 0.862 0.099 0.708 0.028
10  OOpsuiane 3a moraen Ha3an  EI 2.340.7 2.8+£0.6%** 3 1+0.7%%* 3.340.5%**
HaJl JISIBO ¥ ASICHO pamo OT KI' 2.5+0.7 3.0+0.9% 3.3+0.8%* 3.0+£0.6*
CTOCK P 0.379 0.436 0.609 0.135
11 Oo6psbiuane Ha 360° ET 2.4+0.7 2.8+0.6%* 3.1£0.6%** 3.4+0.6%**
KT 2.3£0.6 2.8+0.4% 2.9+0.5% 3.0+0.4*
P 0.559 0.725 0.290 0.055
12 Ot cToex 6e3 onopa — Er 2.6£0.6 3.120.7%%*  3.540.6%*** 3.6£0.5%**
pemyBaiio nocTaBsHe Ha KI 2.6+0.7 3.2+0.6* 3.1£0.6* 3.0+0.6*
XOAMIaTa BbpXy OJIOKYe P 0.975 0.955 0.062 0.003
(25cm.)
13 Croex TanzemM El 2.7+0.8 3.0+£0.6***  3.3+0.6%*** 3.44+0.5%**
KI' 2.5+0.7 3.3+0.6* 3.3+0.7* 2.9+0.5*
P 0.437 0.397 0.845 0.009
14  Croex Ha enuH Kpak El 3.7+0.7 2.6+0.6***  2.9+0.5%** 3.14£0.5%**
KI' 2.4+0.6 2.940.7* 3.0+0.8* 2.9+0.6*
P 0.313 0.097 0.150 0.338
OO0111 6poit TouKH Er 35.547.5 40.9£6.9 45.546.2%** 48.1£5.5%**
KT 36.0+6.0 43.5+5.6* 45.4+4.9% 43.0+4.8%*
P 0.773 0.132 0.315 0.001

X+Sp— cpemHa CTOMHOCT M CTaHIAPTHO OTKIOHEHHUE, *** p <0.001, * p <0.05 — 3HaunMa MPOMSIHA B CpaBHEHHE
C M3XOJHHWTE CTOWHOCTH B XOJla Ha JiedeHHeTo, oreHeHa upe3 Wilcoxon Test; P<0.001, P<0.01, P<0.05 —
3HAUUMOCT Ha TIpOMSHAaTa MEXIy JABeTe Trpynu, oneHeHa upe3 U-kpurepuit Ha Mann-Whitney Test.
YBenu4yeHusAT Opoil TOUKH 03Ha4YaBa MoJOOPEHU CTaTHYHU PAaBHOBECHH BB3MOYKHOCTH.

HaGmronaBa ce TeHneHius KbM yBenuuaBane Oposi Ha Touku npu KT,

KOATO HC CC 3aI1a3Ba BbB BPCMCTO.
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Hayano - 10 geH Hauvano - 1 mecey, Hauvano - 3 mecey,
O EkcnepumeHTanHa M KoHTponHa

Quezypa 12. [Ipomenu 6 obwus Opoul MouKu 3a CMAMUYHU PABHOBECHU 6b3ModicHocmu cnoped Ckanama na bepe, npedcmagenu xamo
PasnuKa Ha NoydeHume pesyimamu u HA U3XOOHUMmMe CMOUHOCMU HA eKChnepuMeHmanHama u Ha Kowmpoanama cpyna; **P<0.01 —
SHAUUMOCI HA NPOMSHAMA MexHcOy 0seme 2pynu, oyenena ypez U—kpumepuii na Mann-Whitney Test.
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CraTUCTHUECKH 3HAUMMU MEXAYTPYIOBU pa3iuKU ce HaOionaBar Ha 3-
THS MECeI] OT Hayajo0TO Ha U3CJIEABAHETO B CTaTUYHATa cTabmiHOCT (3amava 2 —
P<0.01), npenBapurennusi koutpod (3amaun 4 u 9 — P<0.05, u 3agauu 5, 12 u
13 — P<0.01) u namanena onopa (3amaua 13 — P<0.01), kakto u B oOuius 6poii
touku (P<0.01).

» IlpocnensiBane Ha edeKTa Ha KHHE3UTEPANHUSITA BbPXY
AUHAMUYHNTE PABHOBECHHU BH3MOKHOCTH IPH XO0/IeHe

C uen mpocneasBaHe Ha edexkra Ha KUHE3UTEpamusita BbPXY
JMHAMUYHaTa CTAOMJIHOCT Ha MAI[MEHTUTE € U3BbPIICH CPABHUTEIICH aHAJIN3 Ha
MOJIYYEHUTE JIaHHU OT JIBETE TPYyIIH.

[Ipocnenenute mokasarenu ca 8 Ha Opod MO HMHJAEKCA HA JUHAMHYHA
noxosika (Dynamic Gait Index — DGI). Pesynrature ca npeactaBeHu Ha Ta0Il.
10, a pa3nukuTre MEXAYy IONYYEHUTE U W3XOJHUTE CTOMHOCTH, KAaKTO H
CTaTUCTUYECKATa 3HAYMMOCT HAa MPOMEHUTE IMpPU HU3CJICABAHUTE MAIMECHTU
MEXIy JABETE W3CIEABAaHU TpynH, € mpeacraBeHa Ha ¢ur. 13. CranpapTHaTa
rpeIliKa MPpHU MalueHTH ¢ XpPOHUYEH UHCYAT € paBHa Ha (.71 T., KATO MUHUMAITHO
JIOJIOBMMATa pasjivKa 3a Chlus repuos € ot 1.9 no 2.6 .

N3xonuute nanau Ha EI' u Ha KI' moka3Bar HaJimumue Ha HapylICHUE Ha
XOJICHETO B TMHAMUYHU YCIIOBUSI, HAPYIIEH OallaHC U YBETUYECH PUCK OT MajaHe
— 0€3 CTaTUCTUYECKHU 3HAUUMU PA3TUKU MEXKAY JBETE TPYIIH.

Crmen mpuIOKEHHETO Ha JICUCHHE ce HaOlrogaBa IMOJ00peHHE B
JTUHAMHUYHUTE PABHOBECHH  BB3MOXKHOCTU. CTAaTUCTUYECKH  3HAYUMOTO
yBenu4yaBaHe Ha Opos Touku mo DGI e HanuwyeH u mpu JBeTe M3CIEABAHU
TPYIIH.

[Tpunoxenara 3-meceuna CKTM Boau [0 CTaTUCTUYECKU 3HAYMMHU U
TpallHU MPOMEHU B TMHAMUYHUTE PABHOBECHU BH3MOKHOCTH HA MALUCHTUTE.
[TonoOpeHusiTa B XOJIGHETO B JUHAMUYHU YCJIOBUS, OajaHC M HaAMaJe€H PUCK OT
NajJaHe ca Hal-u3pa3eHu B Kpas Ha 3-Tus Mecell OT IPUIaraHeTo Ha

MCTOAHMKATA.
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[ToTBBpKaAECHUETO € O00mMAT Opoll Touku, mnoiaydeH oT DGI, karo
HauvajgHata cToWHOCT mpu OonHuTe oT EI' e 15.4 1. u cnensa TeHaeHUUs 3a
nporpecuBHO yBenudyenue Ha 10-uss gen — 16.7 T., Ha 1-Bus Mecen ciep
HayajoTo Ha npoyuBaHeTo — 18.7 1., u Ha 3-Tusa mecen — 21.0 1. (p<0.001), mpu
MaKCHMaJIHa Bb3MOXKHA CTOMHOCT OT 24 TOYKH.

Ta6auma 10. IIpoMeHu B JMHAMHUYHOTO paBHOBECHE CHOpEJ] HHJIEKCAa 3a
muHamugHa Toxoaka (Dynamic Gait Index — DGI) mpu nBere wu3cieaBaHu

TPyIH B X0J1a HA JICUEHUETO (B TOUKHU)

Ne  TTIapamerpu I'pynu Haugano 10-u nen 1 mecen 3 mecen
EI' (n=34) EI' (n=34) EI' (n=34) EI' (n=34)
KT (n=12) KT (n=12) KT (n=12) KT (n=12)

X+£Sp X+Sp X£Sp X£Sp
1 XozeHe BbpXy HOpMaJIHa El 2.5+0.5 2.7+0.5% 2.9+03*** 2.940.2%**
noBBLPXHOCT (20 cek) KI' 2.5+0.5 2.8+0.5 2.8+0.5 2.8+0.5
P 1.000 0.638 0.278 0.070
2 IIpomsina B ckopoctrrana  ET 2.1+0.5 2.4+0.5% 2.6+0.5%*** 2.84+0.4%***
xonene (5 cek Hopmasno, 5 KI 2.0+0.7 2.440.7* 2.54+0.5% 2.44+0.5
cek 0bp30, 5 cex 0aBHO) P 0.780 0.696 0.482 0.003
3 XoaeHe ¢ XOPH30HTAIHO EI’ 1.9+0.4 2.0+£0.4* 2.3+(.5%** 2.7+0.5%**
3aBBpPTaHe HA IJIaBaTa KT 1.9+0.3 2.0+£0.3 2.3+0.5% 2.3+0.6
P 0.763 0.535 0.951 0.028
4 XoaeHe ¢ BEPTHKAJIHO EI’ 1.9+0.4 2.0+£0.5% 2.440.5%** 2.7+0.5%**
3aBbpTaHe Ha IJIaBaTa KT 2.0+£0.5 2.0+0.4 2.2+0.4 2.0+0.4
P 0.186 0.365 0.240 0.000
5 XoaeHe ¢ 00pbIIaHE HA El 1.5+£0.5 1.8+£0.5%* 2.0£0.5%** 2240, 5%**
180° KT 1.7£0.5 1.8+0.5 1.8+0.4 1.8+0.5
P 0.415 0.962 0.421 0.007
6 XozeHe ¢ npeMHHABaHe El 1.8+0.7 1.9+0.7 2.2+0.7* 2.5+0.5%**
HAl IpensiTcTBHE (KyTHs KT 1.7£0.6 1.9+0.5 1.9+£0.5 2.0£0.6
3a 00yBKH) P 0.890 0.956 0.118 0.011
7 XoaeHe chc 3200MKaJISIHE EI’ 1.8+0.5 2.0+£0.6* 2.24+0.6%** 2.5+0.6%**
HA MpensTcTBHA (IBa KI' 1.8+0.5 2.0+£0.4 1.9+0.3 1.9+0.3
KOHYca) P 0.806 1.000 0.095 0.002
8 Crpnaja (M3kauBaHe U EI' 1.9£0.5 2.0£0.5 2.2+0.5% 2.8+0.4%**
cju3aHe) KT 1.9£0.3 2.0+0.4 1.9£0.3 2.0+0.4
P 0.772 0.854 0.076 0.000
OO0 Opoii Touku El 15.443.1 16.7£3.2%**  18.742.9%**  21.04£2.3%**
KT 15.742.8 17.1+2.4* 17.3+£2.2* 17.0+2.6*
P 0.677 0.781 0.052 0.000

X+Sp — cpeiHa CTOHHOCT M CTaHAApPTHO OTKJIOHEeHue, *** p <0.001, * p <0.05 — 3HaunMa NpoMsiHa B CpaBHEHHUE
C M3XOJHHTE CTOWHOCTH B XOJla Ha JIeYeHHeTO, omeHeHa upe3 Wilcoxon Test; P<0.001, P<0.01, P<0.05 —
3HAQUUMOCT Ha IpOMsHAaTa MEXay JBeTe TIpymnu, orneHeHa upe3 U-kpurtepuii Ha Mann-Whitney Test.
YBenuueHusT O6poii TOUKH 03Ha4YaBa I10100PEHH ANHAMUYHHI PABHOBECHH BB3MOKHOCTH.

Pesynratute ot momydenus oOuy Opoit Toukn ot DGI mpu KI' mpenu

NPUWIOKEHUETO Ha OOWYaiiHaTa KUHE3UTEparneBTHYHa Meroauka e 15.7 T,
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CJICABAHO OT YBCIMUYCHHUC, KOCTO HC CC 3a/IbpPiKa BbB BPCMCTO U Ha 3-tus MECe1

obmusat 6poit Touku ot DGI namanssa go 17.0.
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@uzypa 13. IIpomenu 6 obwus 6pol om MoyKu 3a OUHAMUYHU PABHOBECHU Bb3MONMCHOCTNU CNOPEO UHOEKC 3d
Oounamuuna noxooka (Dynamic Gait Index — DGI), npedcmagenu xamo pasiuxa Ha ROIYYeHUme pe3yimamu u
HA U3XOOHUMe CMOUHOCU HA eKCHepUMEeHMATHAma u Ha Koumponnama epyna; ***P<(.05 — snauumocm na
npomaHama medxcoy ogeme 2pynu, oyenena upesz U-kpumepuii na Mann-Whitney Test.

CraTUCTUYECKH 3HAYUMHU PA3JIMKU B XOJEHETO B JIMHAMUYHU YCJIOBHS,
Oasianca u HamasneHsT puck ot nagane mexay EI' u KI' ce nabmonasat Ha 3-tus
Mecer] ot uzcaeasanero (P<0.001).

» IlpociaensiBane Ha edeKTa Ha KHHE3UTEPANHUATA BBPXY
CKOPOCTTA HA XOJ/IeHe

CpaBHuTETHA OIICHKA Ha MPOCIEIACHUTE TMOKa3areid, 00CKTUBU3UPAIIU
MIPOMEHUTE B OOWYaiiHATa W B MaKCHMajHaTa CKOPOCT Ha MPHUABMXKBAHE TPH
o6omuure ot EI' u KI', e npencraBena Ha tadm. 11.

Ta6auna 11. Onenka Ha oOuyaifHaTa U MaKCUMaJIHATa CKOPOCT Ha XOJICHE TIPH
MpoCIIeICHUTE OOJIHU B X0J1a Ha JICUeHHETO upe3 TecT ¢ 10-meTpoBo xoaene (10

Meter Walk Test) (B cexyH1)

IMapamerpn I'pynn Hauano 10-Tu nen 1-Bu Mecent 3-TH Meceny
EI’ (n=34) EI’ (n=34) EI’ (n=34) EI’ (n=34)
KI' (n=12) KI' (n=12) KT (n=12) KT (n=12)
X£Sp X+Sp X+Sp X+Sp

O0nuaiina El 0.55+0.06 0.58+0.06%** 0.63+0.07%** 0.71+0.11%**

CKOpOCT KI' 0.6+0.07 0.61+.07** 0.65+0.09%** 0.69+0.1%**
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P 0.122 0.183 0.632 0.615

Maxcumaina ET 0.63+0.09 0.67+0.1%*** 0.73+0.1%** 0.89+0.15%**
CcKOpoCT KT 0.68+0.1 0.71+£0.12%** 0.7740.11%** 0.87+0.14%**
P 0.161 0.262 0.365 0.764

X£Sp — cpeona cmotinocm u cmandoapmuo omrionenue, *** p <0.001, ** p <0.01 — 3nauuma
NPOMAHA 6 CPABHEHUe ¢ UXOOHUMe CIOUHOCMU 8 X00a Ha ledeHuemo, oyerena ypes Paired Samples
Test 3a z3asucumu ussaoku;, P<0.001, P<0.01 — snauumocm Ha npomsaHama mexcoy oseme u3Cie08aHu
epynu, oyenena upes Independent Samples Test sa nesasucumu uzsaoxu.

B cpaBHeHuE ¢ M3XOJIHWUTE JaHHU € HAJIUYHO CTATUCTHUYECKH 3HAYMMO
HapacTBaHE Ha oOMyailHaTa U Ha MaKCUMAaJIHATa CKOPOCT Ha XOJEHE Mpe3 Leus
MEepUOJl Ha JIEYEHHE, KAaTO MpU HM3CIECABAHUTE JMIA CJEABAa MPEMHUHABAHE OT
JTUMUTUPAHO NMPUABUKBAHE KbM CBOOOIHO MPUABUKBAHE B OOIBCTBOTO.

HuBOTO Ha crarnucTHyecka 3HAYMMOCT Ha MIPOMEHUTE IPE3 LENINs TEPHOL
Ha npoBeIeHoTo Jeuenue € p<0.001.

[TonoOHu ca naHHUTE 3a OOMYaiiHATa CKOPOCT Ha XOAEHE MpHU OOJIHUTE B
KT'. IIspBonauannaTa obuyaitna ckopoct € 0.6 u noctura 0.61 m/cex Ha 10-us
JICH, KaTO HUBOTO HAa CTAaTUCTHYECKA 3HAYMMOCT Ha Ta3u mpomsiHa € p<0.01.
CkopocTTa Ha npuBIKBaHe ce yBennuaBa 10 0.65 m/cex Ha 1-Bu Mecel u 110
0.69 m/cex Ha 3-Tu Mecell ¢ HUBA Ha 3HaUUMOcCT p<0.001.

Craructuuecku 3Haunmu pasnukua Mexay EI' u KI' ce otunrar Ha 1-Bud
Ha 3-Tus Mecell OT HAa4aJoTO Ha IPOCIEACHUS MEPUOJ C HHBO HA 3HAYUMOCT
cpoTBeTHO — P<0.5 1 P<0.001.

Pa3nnkata MeXIy TOJNYyYEHHTE M U3XOJHHUTE CTOWHOCTH  IpHU
u3cneBaHuTe OOJIHU OT JIBETE IpyNH € mpeacrtaBeHa Ha ur. 14 3a oOuyaitHa
CKOPOCT Ha XoJieHe 1 Ha ¢ur. 15 3a MakcuMaaHa CKOpocT Ha xoaeHe. Hanuie ca
MTOJIOKUTENHH TEHACHUMU Ha MPOMEHUTE IpPU JABETE IPYNHA — IMO-OTYETIUBHU

cnen npunoxenne Ha CKTM.
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Pa3ziauku B cex

Hayano - 10 geH
Havano - 1

mecel, Havano - 3
mecel,

O EkcnepumeHTanHa B KOHTpoOnHa

@ueypa 14. [lpomenu 6 obuuatinama ckopocm Ha xodene cnoped 10-memposusi mecm 3a
xooene (10 Meter Walk Test), npedcmasenu kamo pasnuka medxncdy noayuenume pesyimamu u
U3X0OHUmMe CcmouHocmu Ha o0geme uzcieoganu epynu, P<0.001, P<0.0] — snauumocm Ha

nPOMAHAMa mexncoy oseme usciedsanu epynu, oyernena ypes Independent Samples Test 3a nezasucumu
U36A0KU.

OTtyurar ce ChIICCTBCHU IIPOMCHHW M IIPU MaKCHMaJIHaTa CKOPOCT Ha

npuaBMkBaHe npu 6onHuTe B EI', KaTo mpe3 mepuoja Ha JieueHue Te ca C HUBO

Ha 3HaunmMocT p<0.001.

Pa3zauku B cex
N

Hauvano - 10 peH
Havano -1

mecel, Hauano - 3
mecel,

O EkcnepnmeHTanHa M KoHTponHa

@ueypa 15. Ilpomenu 8 maxcumaiHama ckopocm Ha xooeHe cnoped 10-mempoeus mecm 3a
XoOeHe, NpeoOCmageHu Kamo paziuka mexcoy NOLyYeHume pesyimamu U UXoOHume
cmotiHocmu Ha 0geme uzcaedganu epynu; P<0.001, P<0.01 — snauumocm Ha npomsanama mexicoy
O0seme uzcnedsanu 2pynu, oyenena upes Independent Samples Test sa nezasucumu uzeadku.
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[Ipn MakcumanHaTta CKOpOCT Ha MpuiBWkBaHe Ha OomHUTE OoT KI' chulo
C€ OTYMTAT CTATHCTHYECKH 3HAYUMH T0I00peHrs. B HauanoTo Ha mpocieneHus
nepuoja ckopoctta € 0.68 M/cex u goctura 0.71 M/cex Ha 10-us 1eH ¢ HUBO Ha
sHagnmMocT p<0.01. Makcumannara ckopoct ce mogoopsisa mo 0.77 m/cex Ha 1-
Bus Mecen u 10 0.87 m/cex Ha 3-THsl Mecell, KaTo IBET€ IPOMEHHU ca C HUBO Ha
3HauumocT p<0.001.
3HauMMa pasiidKa B MaKCUMajaHaTa CKOpocT Ha xojeHe mexnay EI' m KI'
O0onHU ce HaOd0JaBa Ha 3-THUS MECEll — HHMBO HAa CTAaTHCTHYECKA 3HAYUMOCT
P<0.05.
> IlpocaensiBane Ha edeKTa Ha KHHe3UTEpanusATa BbPXY
(GyHKIHOHAJIHATA MOOMJIHOCT HA MALMEHTAa, HA 0aJlaHCca U Ha
Bb3MOKHOCTHTE 32 XO/IeHe
CranpapTHaTa Tpelika MpU NAUMEHTH C XpOHHYEH uHCynt € 1.14 cek,
JIOKaTo MHMHUMAJIHO JoJioBUMaTa pasnuka € 2.9 cexk. Ha Ttabm. 12 ca
MPEJCTAaBEHU IOKA3aTeINTe, OOCKTUBU3HUPAIIM IMPOMEHUTE B CKOPOCTTa Ha
ISITOCTHOTO JiericTBre Tipu 6omuauTte oT EI' u KT
Ta6auna 12. Onenka Ha QyHKIMOHATIHATA MOOMIIHOCT Ype3 TECT 3a BpeMe 3a
craBane u 3a xozaeHe (Timed Up and Go Test — TUG) nipu npocneaeHuTe 6071HI

B XO/Ia Ha JICUEHUETO (B CEKYH/IH)

ITapamerpu Hauauio 10-Tu nen 1-Bu meceny 3-TH Mecent
EI’ (n=34) EI' (n=34) EI’ (n=34) EI’ (n=34)
KI' (n=12) KI' (n=12) KI' (n=12) KI' (n=12)
X+Sp X+£Sp X+£Sp X+£Sp

Er 13.8+1.6 13.2+].6%** 12.0+£].8%#* 10.8+]1.8*#*

KI' 13.4+1.9 12.5+1.8* 11.942.1%** 11.3£].9%%*

P 0.474 0.210 0.806 0.443

X£Sp — cpedna cmotinocm u cmandapmuo omkiaoHenue, *** p <0.001, ** p <0.01 — 3umauuma
NPOMAHA 6 CPABHEHUe ¢ USXOOHUMe CIOoUHOCMU 8 X00a Ha JedeHuemo, oyerena upes Paired Samples
Test 3a 3asucumu uzsadku, P<0.001, P<0.01 — snauumocm Ha npomanama mexcoy oeeme u3Ccied8aHu
epynu, oyernena ypes Independent Samples Test 3a nezasucumu uzsaoxu.

B CpaBHCHHUC C HU3XOJHUTC AdHHHK € HAJIMIOC CTATHUCTHUYCCKH 3HAYMMO
YBCIIMYCHHUEC Ha CKOPOCTTAa Ha M3IIBJIHCHHUC Ha LAJIO0CTHATA 3aJa4da IpE3 LCIusd

NIEPHUOJ HA IIPOCIIEIBAHE.
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VYcTaHOBsIBa c€ CTATUCTUYECKU 3HAYMMO MOAOOPEHHUE CIPSMO H3XOIHUTE
JaHHHU B CKOPOCTTA Ha U3MbIHEHHE MpH npocieaenute 6omaau oT EI' (p<0.001).

[Tono6bun npomenu ce otuutaT U npu KI' 6omHM, kato Ha 10-us neH
cratucTruueckara 3HauuMocT € p<0.05, Ha 1-Bus mecen - p<0.01 u p<0.001 nHa
3-TH Mecell.

Paznukara Mexay TOJydyeHUTE M M3XOJHUTE CTOMHOCTH  IIpH
u3cieBaHuTe OOJIHU € Tpe/cTaBeHa Ha Gur. 16 u moauepTaBa MOJOKUTEIHUTE
IPOMEHU NpU JBETE TPYNU B XOJla Ha JIEYEHUETO, KOUTO IO aOCOJIOTHU

CTOMHOCTH Ca IO-0TYeTInBH npu El.
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@Duzypa 16. [Ipomenu 6 ckopocmma Ha uznwvinenue Ha sadavama, cnopeo Timed Up and Go Test, npedcmasena
KAmo pasnuxa medxcoy NoiyueHume pe3yaimamuy u usxoOHume cmouHocmu Ha 0seme usciedganu epynu; P<0.05
— 3HAYUMOCM HA NPOMSHAMA Medcdy Ogeme usciedsanu 2pynu, oyenena upes Independent Samples Test za
He3a8UCUMU U3BAOKU.

PesynTatute OT mnpoydBaHETO TIOKa3BaT TMOJOXKUTEIEH e(QeKT Ha
MPUJIOKEHUTE  KUHE3UTCPANCBTUYHU  METOAUKH  BBPXY  (DYHKIIMOHATHO
JIBUTATETHOTE JIEHHOCTH TIPH JABETE TPYIH, KATO 10 aOCOTIOTHU CTOWHOCTH TO €
B mtoy13a Ha CK'TM.

» IlpociensiBane Ha edeKTa Ha KHHE3UTEPANHUSITA BbPXY
MOOMJIHOCTTA
N3xonnute nanuu Ha EI' m Ha KI' moka3Bar Hanmuuue Ha HapylleHa

MOOHMIHOCT KaTo TpaHc(epupaHe, paBHOBECHE M IOXOJKa, KaTo HE ce
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HaOMIOAaBaT CTATUCTUYCCKA 3HAYMMH DPA3JIUKA MEXIy JBETE TPYIH.
CranmapTHaTa Tpemika TpHU TAIUEHTH ¢ XpoHWYeH uHCynt € 0.8 T., Karto
MUHUMAITHO JIONyCcTUMAaTa pasiivka e 2.2 T.

Crnen npuUIIOKEHOTO JICYEHHWE € HaJMIE ChHIIECTBEHO MOJ00pEeHHe B
nojBwkHocTTa cropen RMI. B cpaBHeHue ¢ u3XxoaHuTE JaHHU ce HabJro/1aBa
CTaTUCTUYECKH 3HAYMMO YBeJIM4YaBaHe Ha Opos Touku npu EI' (Ta6a. 13).
Tab6auna 13. Ilpomernm B MOOWIIHOCTTa cmopen uWHACKca Ha Puepmen
(Rivermead Mobility Index Index — RMI) npu nBete u3ciaeaBaHu IpyIy B X01a

Ha JICYEHUETO (B TOUKH)

ITapamerpu I'pynu Hauauo 10-Tu nen 1-Bu mecenn 3-TH Mecent
EI’ (n=34) EI’ (n=34) EI' (n=34) EI' (n=34)
KT (n=12) KT (n=12) KT (n=12) KT (n=12)
X+Sp X+Sp X+£Sp X+£Sp
Hupexce 3a EI 11.4+£3.3 12.242.8* 13.0+£2.2% 13.5£1.6
MOOMJIHOCT KT 12.0+£2.5 13.2+1.7 13.2+1.7 13.4£1.5
HA P 0.790 0.273 0.959 0.686
Rivermead

X=£Sp — cpeona cmoiinocm u cmanoapmuo omrionenue, *** p <0.001, **p<0.01, * p <0.05 —
3HAYUMA NPOMAHA 6 CPAGHEHUe C U3XOOHUmeE CMOUHOCMU 8 X00d HA JIeYeHUemo, OYeHeHd
ypes Wilcoxon Test, P<0.001, P<0.01, P<0.05 — snauumocm na npomsHama mexcoy oseme
epynu, oyenena upes U—xpumepuii na Mann-Whitney Test. Veearuuenusm 6poii mouxu
03HAaAYa8a N000OPeHa MOOUIHOCH.

[Ipunoxenata B mnpoawbkenne Ha 3 wmecena CKTM Bogm  no
CTATUCTUYECKM 3HAYMMU U TPalHM MPOMEHUW B MOOMIIHOCTTA Ha MAlUEHTHUTE.
Haii-u3pa3ena mpomsiHa ce OTYATAa B Kpas Ha 3-TUS Mecel OT HAdajJoTO Ha
pUJIaraHEeTO Ha METOJUKATA.

[TonoxuTenHaTa mMpoMsiHa ce MOTBBPKIaBa OT 00K Opoil TOYKH, KaToO
HavyajHata cToiHOCT mpu Oomuute oT EI' e 11.4 1. U cneaBa CTaTUCTUYECKU
3HAUYUMO U TpaiiHo yBenuuyeHue Ha 10-us gen — no 12.2 1. (p<0.05), Ha 1-Bus
Mecel] — 110 13.0 1. (p<0.05) u Ha 3-Tus Mecel cie] Ha4aJIoTO Ha TPOYYBAHETO —
1o 13.5 1., mpu MakcuMaliHa Bb3MOXHa CTOMHOCT OT 15 Touku (dur. 17).

Pesynratute ot momyuyenus oOuy Opoii Toukn or RMI mpu KI' npenu

MPWIOKEHNETO Ha oOnyaiiHa KMHe3uTepaneBTuYHa Meroauka € 12.0 1., na 10-
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W JICH ce HaOJroAaBa TeHACHIUS KbM yBeaudeHune 10 13.2 1., KaTo ce 3aabpxa

Ha |-BUsA Mecel U clie[iBa yBeIr4eHne Ha 3-Tus mecen 10 13.4 T.
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OEkcnepumenTanHa  H KoHTposHa

Queypa 17. Illpomenu 6 odbwus O6pou om mMoOuKU 3d MOOUIHOCHL CNOped UHOeKCAd Hd
Pusepmeo (Rivermead Mobility Index Index — RMI), npeocmasenu xamo paziuxa na
nosyyeHume pe3yimamu U HA U3XOOHUMe CMOUHOCMU HA eKCnepumMeHmaiHama u Ha
koumpoanama epyna. P<0.001, P<0.01, P<0.05 — snauumocm Ha npomaHama mexcoy oseme
epynu, oyenena upez U—xpumepuii na Mann-Whitney Test.

Ot NpeACTaBCHUTC JaHHM HCE CC€ YCTAHOBJABA 3HaUYWMMa pas3jIiKa B

MIPOMEHHUTE B MOOMITHOCTTA MEXIY JIBETE TPy OOJTHHU.
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3AK/TIOYEHUE

JlucepTallMOHHUAT TPyd MPEACTaBIsABA KOMIUIEKCHO CpPAaBHUTEIHO
U3CIIC[IBaHE Ha BB3MOXXHOCTUTE Ha KUHE3UTEpAIUATa 332 BB3ICUCTBUE BBPXY
MOCTYPaTHUSI KOHTPOJI MPU TPUMECEYHO OOJHUYHO U M3BBHOOIHUYHO JIeUECHUE
Ha MAIMEHTH C XPOHWYEH MCXEMHUYEH MO3b4YeH MHCYNIT. Cliell NPUIOKEHNE Ha
oOnyailHa M cHeuMaaIu3upaHa KUHE3WTEpanus MpU BKIIOYEHH CHBPEMEHHU
METOJY Ha M3CJEABAHE 3a OLICHKA Ca MPOCIEACHU: IPOMEHNUTE B U3CIEABAHNUTE
NoKa3aTeNu M0 OTHOIIEHHWE Ha (YHKIMOHAJIHA MOOMJIHOCT Ha MalUeHTa;
CTaTUYEH U JMHAMYEH OallaHC; ChCTOSIHUE HA MPUABUKBAHE M PUCK OT IaJaHE;
ABUTaTeNHa  (YHKUMS W JBUTATEJIHO  BB3CTaHBABAHE;  CIIOCOOHOCT,
(PYHKIIMOHAIHOCT M CKOPOCT Ha XOJIEHE.

[ToapoOHUAT U M3UEepHaTeNIeH aHajdu3 Ha MOJYyYEHUTE pe3yJTaTH HHU JaBa
ocHoBaHMe Aa TBepaAuM, ye¢ CKTM, B KIIMHUYHY U B IOMAIIHU yCIIOBUS, OKa3Ba
paHeH, MEeXJAMHEH U KbCEH TepaneBTUUeH edekT. M mpu nBere MeTOnUKH ce
YCTaHOBSIBA paHeH TmosioxkuTeneH edekTt. B kpags Ha wu3cienBaHeTo
IPWIOKEHUETO HA CHEUaIN3upaHaTa KUHE3UTepanus BOAU 10 YBEJINYaBaHE Ha
MOCTUTHATHS €(EeKT BbB BCUUKU MPOCIEICHHU MOKa3aTenau, JOKaTo eheKThT Ha
KpaTkoTpaitHaTa 10-1HEeBHA KMHE3uTepanus ce u3uepnsa. [IpoabmkuTeIHOCTTa
Ha MPWIOKEHUE, CTPYKTypaTa Ha TMPOBEXKIAHE U LEJIeCchoOpa3HOCTTa Ha
BKJIFOUEHUTE KUHE3UTEPANEBTUYHU CpPEJICTBA ONPENENAT pPA3IUUUATA MEXKITY
edeKTuTe Ha IBETE CPaBHABAHU KMHE3UTEPAIIEBTUYHH METOIUKH.

JucepTallMOHHUAT ~ TpyA ~ JAONpUHAcs  3a  obOoraTsiBaHe  Ha
HAyYHOTECOPETUYHUTE W HAYYHO-TIPUJIIOKHUTE I[IO3HAHMS B o00JacTTa Ha
KMHE3UTEpanusaTa 1 HEWHOTO BIMSIHUE ITPU XPOHUYHU €JHOCTPAHHU UCXEMUYHU
MO3bYHM HMHCYATH. [lomyueHurte pe3yntaTtd (OPUTHMHAIHA W TOTBBHPIUTEITHH)
JaBaT OCHOBAaHME Ja ce€ TBBPAU, uYe ampoOupaHaTa METOJUKa MO0I00psiBa
MOCTYpaJdHUsl KOHTPOJ M € TMOAXOAAIla 3a IIMPOKO MPUIOKEHUE B

KHMHE3UTCPAIICBTUYHATA IIPAKTHKA.



U3BOIU

1. Pa3zpaborenara u anpoOupana OT Hac crielUaIu3upaHa

KMHE3UTEpANeBTUUHA METOJAMKA C 3-Me€C€YHa MPOIBJKUTEIHOCT B
KIMHAYHA W B JIOMAIllHX YCJIOBHS, OKa3Ba IIOJOXUTEIECH pPaHEH,
MEXKIMHEH U KbCEH TepamneBTUUCH e(PEeKT BBPXY JBHUTATCIHOTO
BBb3CTAaHOBSIBAHE, CIOCOOHOCTTA 3a XOJEHE, CTaTHYHUS OaliaHc,
JUHAMUYHUS OajlaHC M cUJiaTa Ha JOJHUTE KpatHuuu npu 6osau ¢ MU
B XpPOHHYEH TMEpHOJ. 3a pa3iauka OT Hes NPHIOKeHaTa oOudYaiiHa
KUHE3UTepanusi OKa3Ba KparkoTpaiHo (A0 10-us JeH) NOJIOXKHUTEITHO
BB3JCHCTBUE, TIpU |-MeceuHo MpocieasiBaHe ce HalJogaBa TEHACHIIUS
KbM H3uUepIiBaHe Ha edekra ¥, KOATO MPOAbDKaBa U MPU 3-MECEUHO
MPOCTIEIABAHE.

Paznnumsta Mexy eheKTuTe Ha JBETe KUHE3UTEPANIeBTHYHN METOIMKH,
ce ouepraBarT Ha l-BHs Mecell ciej NMPUJaraHeTo UM M Ca CBBP3aHU C
pPa3IUKU B MPOJBIDKATEIHOCTTA HA MPUJIOKEHUETO, HA CTPYKTypara Ha
IIPOBEXK/IAHE u Ha 1eaech00pa3HoCTTa Ha BKJIFOUCHUTE
KUHE3UTEPANBETUYHU CPEJICTBA.

Cnenuanu3upanaTa KMHE3UTEpaus Mo 00psBa MOCTypaTHUs KOHTPOI U
MOXOJIKaTa Ha M3CJICABAHUTE MAIlUEHTH, KOETO acOLMMpa C MoJI00peHaTa
JIBUTATEJIHA HE3aBUCUMOCT B X074 Ha JICUCHHUETO.

AnpoOupanara KWHE3UTEpPANEBTUYHA METOJIMKA IMOKa3Ba
HEOOXOJUMOCTTa OT TPOBEXKJAAHE Ha EXEeJHEBHa, IleJeHaco4YeHa
JIBUTATEIHA AKTUBHOCT, aJIaliTUPaHa 3a JOMAIIHU YCIIOBUS 34 IMOCTUTaHE
Ha TpailHM pe3yJTaTy W 3a TNOoJ0OpsaHe Ha JBUTATEelIHATa U

(GyHKUIHMOHATHATA He3aBUCUMOCT Iipu OosHu ¢ XUMMU.



INPUHOCHU

[IpuHOCH C HAYYHOTEOPETHYEH XapaKTEDP:

N3crenBaHeTo NOTBBbpPKAAaBa KOHLEMLUATA 33 BB3MOXHO  JIBUTATEIHO
(PYHKIIMOHAJIHO BB3CTAaHOBSIBAHE Ha OOJIHM B XPOHUYEH NEPHUOJ Ha MO3bUYEH
UHCYJIT 4Ype3 NpOABJDKUTENIHA, €KEIHEBHA M IEJICHACOYEHA KUHE3WTepamnus,
HOOXOJAII0 OOydyeHHE M pe-0o0ydeHHe 3a CTUMYJIUpAaHE Ha MO3byHaTa

peoprannu3anysd B YCJIIOBHA HA IICPCUCTHUPAIIlA ICHTPAJIHA XCMHUIIAPC3a.

IIpuHOCH C HAyYHO-IIPUIIOKEH XapaKTep:

[IpoyuBaHeTo TOTBBbpXkAaBa BB3MOXKHOCTTA 3a TpallHO (PYHKIIMOHAIHO
noJ00peHe — BKIIOYUTEHO U B IIOCTYPAIHUSI KOHTPOJ IpU OOJIHU C XPOHUYEH
Mo3bueH uHCyNT. EdexkrpTr Ha 10-mHEeBHaTa KHUHE3UTEpamus BBPXY
(YHKUIMOHATHOTO JIBUTAaTE€IHO BB3CTAHOBSBAHE W MOCTYPAJIHHS KOHTPOJ C€

HN34YCpIIBa B Kpasd Ha 1-Bus MCCCI OT HAYAJIOTO Ha KMHC3UTCPAIInATaA.

[IprHOCH € IPAKTUYECKH XapaKTepP:

PazpaboreHo €  mIpakTHYECKO  PBKOBOJACTBO  3a  MPUIIOKEHHUE  HaA
crienuaiu3upaHaTa KHHE3WTEpareBTUYHA METOJIWKa B JOMAIIHHU YCJIOBHS,
IpeaHa3HAYCHO 32 OOJHU ¢ XPOHUYECH UHCYIIT.

PazpaboteHo € mpakTHYECKO PBHKOBOACTBO 3a IPHIOKCHHE Ha OIJIeJaIHA
Tepamnus 3a TOPEH KpaiHUK, NMpeJHa3HauYeHO 32 KMHE3UTEPaIeBTH, PaboTEH C
WHCYJITHO OOJTHU M MIAITUEHTH C XPOHUYHA OOJIKA.

N3paboTeH e ypem 3a orjiemaiHa Tepalus, NPeJOoCTaBEeH 3a IT0JI3BaHE Ha
narueHTuTe B HanpoHnamHaTa crienuaan3upana OoJTHUIIA 32 GU3HKaATHA TePaITHs
u pexabmmmrarys, p. Codus, OTroBapsI0 Ha MPENOPHKUTE 3a W3I0JI3BaHE HA

orJie/lajiHa Teparnus 3a TOpeH KpalHHUK.
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Introduction

Stroke is an acute disturbance of cerebral circulation in which focal and
/ or cerebral symptoms occur that last for more than 24 hours. This category
includes subarachnoid hemorrhage, intracerebral hemorrhage, other non-
traumatic intracranial hemorrhage, cerebral infarction, infarction not defined as
hemorrhage or infarction, obstruction and stenosis of the precerebral arteries,
other cerebrovascular diseases, cerebrovascular disorders in diesases classified
elsewhere and consequences of cerebrovascular disease.

Kinesitherapy is an essential part of a comprehensive therapeutic
approach to stroke. It performs the functional recovery of patients, as in the
early (acute and subacute) period - up to 6 months from the onset of the disease,
there is a biological recovery of the brain lesion, adaptive reorganization and / or
development of compensatory strategies. In the chronic period (after the 6th
month) neurorehabilitation is associated with joint activity and active
participation of the patient, members of his family and community, social and
family support, building appropriate conditions for partial or complete
reintegration and resocialization.

The high medical and social significance of stroke and the indisputable
need for physical activity in these patients led us to study and refine the
possibilities for kinesitherapeutic effects on postural control and related changes

in self-care and independence in chronic stroke.

Hypothesis of the study

If targeted, long-term, specifically oriented, tailored to the patient's
individual physiotherapy methodology is used, it could affect static and dynamic
postural control, as well as the functional recovery and independence of patients

after stroke in the chronic period.



Purpose and tasks of the study
Purpose of the study

To monitor the effect of a specialized method of kinesitherapy developed

by us, adapted for home use in patients with chronic ischemic stroke and to

evaluate its impact on the postural control of patients.

Tasks of the study

To achieve this goal we set ourselves the following tasks:

. To study the literature on the effect of kinesitherapy on postural control in

stroke patients.

. To select appropriate for the study methods for evaluation of the studied

contingent.

. To develop a specialized methodology for kinesitherapy, based on modern

principles of neurorehabilitation and adapted for home use in patients with
chronic ischemic stroke.

To study the effect of the application of the specialized kinesitherapy
method in patients with chronic stroke on the 10th day, 1st and 3rd month
after the start of the specialized method in a comparative aspect with a

control group that is on conventional kinesitherapy on :

a) the patient's functional mobility, balance and ability to walk;

b) equilibrium possibilities - static and dynamic balance;

c¢) motor function and motor recovery;

d) ability, functionality and walking speed.

5.
6.

To prepare a guide for home rehabilitation.

To study, process, summarize and analyze the results of the conducted
evaluation methods.

To draw conclusions and recommendations.



Methods of study

1. Kinesitherapeutic methods
Specialized Kinesitherapeutic Methodology (SKTM)

It is applied to the experimental group and is based on the basic principles
of modern neurorehabilitation, namely: to be individual, intensive and
specifically oriented - tailored and focused on the individual needs of the
patient; to be realized with the active participation of the patient and his family
in long-term treatment, so as to ensure care tailored to the needs of the patient
throughout his life, to achieve recovery and influence the late complications of
the disease.

The specialized kinesitherapeutic methodology also observes the
principles of motor training, which are: specificity of the task (in order to
improve the specific skill, it is necessary to practice the respective movement
task or closely related needs); active participation of the patient (it is the basis
for the onset of neural plastic changes); repetition (in order to turn short-term
adaptations of motor control into stable movements, it is necessary to repeat the
task of movement often); adapting the complexity (the difficulty of the
movement task should be chosen depending on the patient's functional state, as
too easy a motor task is boring and therefore will not be a challenge for the
patient, and too complex and impossible task is overloading and therefore
frustrating ); feedback (usual and enhanced feedback of movements is an
essential part of therapy to normalize patterns of pathological movement);
"contextual intervention" variability (while repeating the same movement task
leads to improved results of the trained movement, the introduction of variability
improves the learning and memorization process and increases the active
participation of the patient).

The specialized kinesitherapeutic methodology is also based on a system

model for postural control, which includes: musculoskeletal components (range



of motion, muscle strength, endurance, tone, biomechanical relationships);
neuromuscular synergies (involvement of motor units, coordination, reflexes);
individual sensory systems (somatosensory sensation, vestibular, visual and
proprioceptive sensation); Sensory strategies (feedback through afferent
feedback and integration of motor movement, feedback during and after
movement, compensatory movements); internal representation - internal,
perceptual model of the body or scheme; anticipatory mechanisms (preparation
of participating systems for forthcoming action); adaptive mechanisms
(adaptability, reactivity, ability to adapt acquired skills to new tasks and
contexts).

The aim of the specialized kinesitherapy methodology is to improve the
postural capabilities of patients with stroke in the chronic period. To achieve this
goal, the following tasks are performed through SKTM:

- Improving muscle strength and beneficial effects on the motor abilities of
the patient.

- Improving the intermuscular coordination of the patient during walking and
daily activities.

- Influence of postural control during sitting, standing and walking.

- Influence of the equilibrium possibilities at sharp change of the direction of
movement.

- Positive impact of information processing on the environment.

- Improving the alining of the body and the functional independence of the
patient.

- Improving the ability, functionality and speed of walking.

- Improving the speed of implementation of daily activities and increasing
their scope.
The kinesitherapeutic complex consists of 3 parts, and the specific tasks
in them are:

e The preparatory exercises last 5 minutes and are aimed at:



gradual involvement of the respiratory and cardiovascular systems;
- positive influence of psycho-emotional tone;
- preparation of the musculoskeletal system for the forthcoming load.
e Through the main exercises, which last 45 minutes, the following is
performed:
- improving the control of active contraction and active movements of the
upper limb;
- improving the coordination of movements in the upper limb;
- restoration of control between the healthy and the affected half of the
body;
- training in alining in case of change of the initial position;
- 1mproving trunk control;
- 1mproving the static control of the body;
- training in performing everyday activities from different starting
positions;
- 1mproving the dynamic control of the body;
- stimulating coordination and perception while walking.
e The final exercises last 10 minutes and lead to:
- general calming of the body after exercise;
- normalization of heart rate and blood pressure;
- positive influence of psycho-emotional tone.
Characteristics and features of SKTM
The methodology lasts 60 minutes and is applied in two stages: in hospital
and at home.
First stage: Specialized kinesitherapy methodology in hospital conditions.
It was conducted 10 days after the start of treatment under the direct supervision
of the dissertation in order to:
- Familiarization of the patient with the basic requirements for the

application of physical activity in stroke patients;



- Assimilation of the movements included in the kinesitherapeutic
methodology and the observance of the methodical instructions during
their implementation;

- Adaptation of the body to the progressive load by gradually increasing the
dosage, the complexity of the exercises and the methodological
requirements for their implementation. The starting position used in the
preparatory exercises (Exercises Nel to Ne4), as well as the beginning of
the main exercises (Exercises from Ne5 to Nel0), allows training in
postural control, as well as in independent performance of daily activities
with upper extremities. This starting position also facilitates trunk control
in subsequent alining exercises (Exercises Ne9, Nel2 and Nel3) until
locomotion and locomotion activities (Exercises Nel4 to No22). The
specialized kinesitherapeutic methodology at home preserves the
sequence of the indicated exercises and the starting positions.

Second stage: Specialized kinesitherapy methodology at home. In the
subsequent period of 3 months the patient performs a set of exercises adapted
for independent performance at home. For this purpose, patients receive a free
practical guide to home kinesitherapy, including detailed instructions and
sequence of exercises and activities, identical to those used so far in the 1st
stage, but adapted for self-implementation. Periodically during the period
telephone contact is made with the patient.

Kinesitherapy is discontinued in cases of pain in the heart area, with
abnormal deviations in pulse rate and blood pressure (with a decrease in the
double product - the pulse rate of systolic blood pressure, during motor activity,
compared to baseline), with subjective signs of fatigue or overload (pulse rate
during physical activity to increase more than 70-85% from 200 minus the age
in people over 59 years of age and 220 minus the age in middle-aged people;

with a decrease in systolic blood pressure more than 10 mmHg, or an increase of



more than 30 mmHg, with a decrease or increase in diastolic blood pressure by
more than 5-10 mmHg).

Usual Kinesitherapeutic Methodology

Patients in the control group received the usual 30-minute kinesitherapy
procedure. It is applied in the kinesitherapy office at the National Specialized
Hospital for Physical Therapy and Rehabilitation, Sofia, according to guidelines
on the appropriateness of using traditional approaches to upperex motor neuron
injuries, specified in the "Medical Standard for Physical and Rehabilitation
Medicine".

The usual kinesitherapy methodology includes the following sequence of
tasks and tools:

» Improving the functional capabilities of cardiorespiratory activity
through: dynamic breathing exercises; rhythmic exercises for the distal
muscle groups. They are performed from the initial position of the supine
and seated;

» Stimulation of active movements. Active movements, passive exercises,
exercises with devices, diagonal-spiral models of Kabat are applied;

» Walking training. Exercises in the stance and swing phase and various
gaits are applied. Attention is paid to the flexion in the hip and knee joint
during the swing phase and to the extension in the knee joint during the
stance phase during the performance;

» Normalization of daily activities - through the use of applied exercises
from everyday life;

» General relaxation of the body - through breathing exercises and
autogenic training.

Characteristics and features of the wusual kinesitherapeutic
methodology:
A 10-day course of treatment is applied. The kinesitherapeutic

methodology is performed: daily, for 30 minutes, with an individual form of
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conduct. The ratio between the introductory, the main and the final part is
respectively 5:20:5 minutes. The control of the load is carried out by monitoring
the subjective signs of fatigue.
Comparative characteristics of the two used Kkinesitherapeutic
methods
The applied two kinesitherapeutic methods are different in their duration
of treatment, in structure and in the included kinesitherapeutic agents. The
principles of modern neurorehabilitation, motor training and the system model
for postural control are observed in SKTM - in contrast to the usual

kinesitherapy.

2. Research methods

For the purposes of the study, a set of methods was applied, the
results of which were evaluated on the 1st and 10th day, on the 1st and
3rd month from the beginning of the treatment in the chronic period,
reflected on the work sheet and work forms.

Assessment of the ability to walk through the Functional Ambulation
Categories (FAC)

The Functional Ambulation Categories (FAC) examine the functionality
of mobility and the need for support by assessing the ability to walk. Assessment
ranges from walking alone to non-functional locomotion, in which the patient is
unable to walk or needs two or more therapists. The FAC categorizes patients'
need for mobility assistance (Table 1).

Table 1. Functional Ambulation Categories

FAC Ambulation description Definition
0 Nonfunctional Subject cannot ambulate, ambulates in parallel bars
ambulation only, or requires supervision or physical assistance

from more than one person to ambulate safely
outside of parallel bars.

10



1 AmbulatorDependent for Subject requires manual contacts of no more than
Physical Assistance one person during ambulation on level surfaces to
Level I prevent falling. Manual contacts are continuous and
necessary to support body weight as well as maintain

balance and/or assist coordination.

2 AmbulatorDependent for Subject requires manual contact of no more than one
Physical Assistance person during ambulation on level surfaces to
Level prevent falling. Manual contact consists of

continuous or intermittent light touch to assist
balance or coordination.
3 AmbulatorDependent for Subject can physically ambulate on level surfaces
Supervision without manual contact of another person but for
safety requires standby guarding on no more than
one person because of poor judgment, questionable
cardiac status, or the need for verbal cuing to
complete the task.
4 AmbulatorIndependent Subject can ambulate independently on level surfaces
Level Surfaces only but requires supervision or physical assistance to
negotiate any of the following: stairs, inclines, or
non-level surfaces.
5 AmbulatorIndependent Subject can ambulate independently on nonlevel and
level surfaces, stairs, and inclines.

A score of 0 indicates that the patient is not moving functionally (unable
to walk). Results 1, 2 or 3 mean that the patient is dependent, needs help from
another person in the form of continuous manual contact (1), continuous or
intermittent manual contact (2) or verbal support (3). A score of 4 or 5 describes
the independent movement of a patient who can walk freely on: only flat
surfaces (4); any surface (5 = maximum score). During the test, the patient
should wear comfortable clothing, appropriate shoes and use the usual aids.

Assessment of dynamic equilibrium walking capabilities using the
Dynamic Gait Index (DGI)

The Dynamic Gait Index (DGI) is a functional assessment of gait and is
used to study dynamic balance. 2 cones, a box, stairs with a railing, a stopwatch
and a path of at least 6 m are needed. It consists of 8 tasks, their performance is
evaluated from 0 to 3, as "0" indicates severe damage, and "3" - normal

performance. The total score is 24 points. A score less than or equal to 19 is
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interpreted as a high risk of falling in the elderly, and a score greater than 22 -
safe movement.

Assessment of function with correlation to balance and to the risk of
falling by Timed Up and Go Test (TUG)

The Timed Up and Go Test (TUG) assesses the patient's functional
mobility, balance, ability to walk, and requires static and dynamic balance. A
stopwatch, a standard chair, a measured three-meter distance are needed. TUG
evaluates the possibility of performing successive motor tasks related to walking
and turning. Evaluation depends on the time it takes in seconds. Interpretation of
results in patients with stroke: < 10 sec - normal time; < 20 sec - good mobility,
can go out on their own, without the need for support; < 30 seconds - can not go
out alone, requires help walking; Results > 14 sec show a high risk of falling.

Determination of functional mobility and gait by a 10-meter walk test
This test measures the patient's walking speed in meters per second. A
stopwatch and a 14 m trail are required. The time the patient walks 10 m is
measured, located between the 2nd and 12th meter. It can be performed both at
the preferred speed and at maximum speed. Aids may be used. 3 experiments
are performed and their average value is calculated. 0.05 m/sec is considered to
be a slightly significant change, and 0.10 m/sec is considered to be a significant
change. Interpretation of the result in stroke patients: < 0.4 m/sec - movement at
home; 0.4 - 0.8 m/sec - limited movement in community; > 0.8 m/sec -
unlimited movement in community.

Assessment of motor recovery after stroke by Brunnstrom Fugl-
Meyer (BFM)

Brunnstrom Fugl-Meyer (BFM) assesses motor recovery after stroke,
taking into account motor, balance and sensory disturbances of the upper and
lower limbs, as well as the available range of motion and pain. A neurological
hammer, a tennis ball, a stopwatch and a cup are needed. The test consists of 50

tasks, which are rated on a 3-point scale from 0 to 2. The scale has a maximum
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number of points of 226. The points are divided into areas: motor tasks: range
from 0 (hemiplegia) to 100 points (normal presentation), as 66 points refer to the
upper limb, and 34 - to the lower limb; sensory function: maximum score of 24
points; balance: maximum score of 14 points; volume of movement in the joints:
maximum result of 44 points; joint pain: maximum score of 44 points.

Assessment of static and dynamic balance using the Berg Balance
Scale (BBS)

The Berg Balance Scale (BBS) is a test for estimating balance deviations.
It consists of a total of 14 tasks: tasks for static postural control (Tasks 2 and 3);
preliminary control tasks (Tasks 1,4, 5,7, 8,9, 10, 11, 12, 13 and 14); task with
visual control off (Task 6); tasks for control at reduced support area (Tasks 7, 13
and 14). A change in 8 of the points on the scale is required to have a real
change in function between two evaluations. We need a tape measure, 2 chairs -
with and without backrest, stepper, stopwatch and a trail of 4.5 m. The
assessment i1s performed on a 5-point scale, ranked from 0 to 4, as "0" shows the
lowest level of functionality, and "4" is the highest. The total score is 56 points.
Interpretation of the result in stroke patients: < 44 - shows a high risk of falling;
<47.5 - shows a state of slow walking (sensitivity 81% / specificity 56%).

Rivermead Mobility Index (RMI)
The Rivermed Mobility Index (RMI) tests patients' functional abilities such as
transfer, balance and walking. RMI includes 15 mobility tasks - from turning in
bed to running. The evaluation is performed with "0" for the answer "No" and
with "1" for the answer "Yes". The total result is 15 points.

Assessment of motor function - muscle strength using the Motricity
Index (MI)

The Motricity Index (MI) measures motor function in stroke patients. 1
movement in 3 joints is examined and the force with which it is performed on a
6-point scale from 0 to 5 is evaluated, as "0" indicates no movement, and "5" -

normal movement. The points for each pinch grip score are 0, 11, 19, 22, 26 and
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33, respectively. The points for the other tests are 0, 9, 14, 19, 25 and 33,

respectively. The total score is 100 points.

3. Statistical methods

A package of statistical programs - SPSS and Microsoft Excel - was used
to process the obtained data. A variation analysis is applied to objectify the
changes from the applied treatment. The Wilcoxon test was used to compare
non-parametric parameters during treatment, and the Mann-Whitney U-test was
used to determine the significance of differences between groups. Paired
Samples Test is applied to compare parametric indicators. The specific analyzes

used are listed below the relevant tables of the dissertation.

Contingent of the study

The study was conducted for a period of 3 years (2017-2020) at the
National Specialized Hospital for Physical Therapy and Rehabilitation, Sofia,
covering 46 patients with stroke in the chronic period (after 6 months from the
onset of the disease). For the presence of homogeneity in the study, patients
were selected according to the following criteria: to have experienced a
unilateral stroke (more than 6 months ago); have a score of at least 2 on the
functional category of movement (needs continuous or periodic support from
one person to help balance and coordination); not to have a change in medical
treatment during the kinesitherapy program; not to have severe somatic diseases:
acute ischemic heart disease, respiratory failure, heart failure, uncontrolled
diabetes mellitus, acute thrombophlebitis disorders; not to have cognitive and
memory disorders; not to have severe progressive neurological diseases; have
given written informed consent to participate in the study.

The study did not include patients with acute stroke and cerebral

haemorrhages, as well as the presence of bilateral or severe paresis (in the
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presence of flaccid paralysis or severe spasticity. Volitional movements are
impossible. Involuntary movements are possible, and a facilitative stimulus can
cause synergistic reflex movement of the limbs. These synergies consist of
stereotypical flexor and extensor movements).

All patients included in the study were admitted to the National
Specialized Hospital for Physical Therapy and Rehabilitation, Sofia. For the
purposes of the study on a random basis - in the order of admission to the
hospital and depending on the ability of patients to perform long-term
kinesitherapy, 2 groups of patients were formed: experimental group (EG) and
control group (CQG). Patients with EG have given written consent for the
implementation of an adapted program for independent home kinesitherapy for 3
months.

EG includes 34 patients (16 men and 18 women) with a disease duration
of 27.15 £ 17.61 months, who underwent specialized kinesitherapeutic
methodology (SKTM) for 10 days under the supervision of a doctoral student,
after which the program continues. Performed independently at home as an
adapted program of exercises for a period of 3 months.

CG includes 12 patients (5 men and 7 women) with a disease duration of
19.5 £ 14.68 months, who received a routine 10-day kinesitherapy method,
applied at the National Specialized Hospital for Physical Therapy and
Rehabilitation, Sofia. Control follow-ups were performed, and the usual
kinesitherapy did not include the 3-month adapted home kinesitherapy, but only
the follow-up of the indicators on the 10th day, 1st and 3rd month from the
beginning of the applied treatment.

Clinical characteristics of the studied contingent are presented in Table 2,
and the intergroup difference - in Table 3.
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Table 2. Clinical characteristics of the contingent at the beginning of the study
according to the Functional Ambulation categories (FAC)

Indicators Total FAC FAC FAC
result 2 result 3 result 4

Experimental group n=34 n=5 n=18 n=11
Age 69.8+9.08 71.849.1 67.7£8.67  71.2+8.86
Sex (men/women) 16/18 2/3 9/9 5/6
Limitation periods (months) 27.15€17.61  23.8+£10.94 31.4+£19.43 21.6+13.85
Localization (left/right) 20/14 3/2 11/6 5/6
Control group n=12 n=3 n=3 n=6
Age 70.2+9.03 72.3+£8.25  74.3+£7.93  67+7.93
Sex (men/women) 5/7 2/1 1/2 2/4
Limitation periods (months) 19.5+£14.68 243+13.42 11.3+£2.62 21.1+15.92
Localization (left/right) 6/6 1/2 3/0 3/3

X £ SD - mean and standard deviation, EG-experimental group, CG - control group. The significance of
intragroup changes was determined by a binomial test.

Table 3. Intergroup clinical characteristics and significance of differences in the
study contingent at the beginning of the study

Characteristic EG CG P- value
(n=34) (n=12)
Age 69.84+9.08 70.2+9.03 0.446
Sex (men/women) 16/18 5/7 0.381
Limitation periods (months) 27.15+£17.61 19.5+14.68 0.903
Localization (left/right) 20/14 6/6 0.327

EG - experimental group, CG - control group. The significance of intragroup changes was determined by a
binomial test. Intergroup significance for sex and localization was determined by the Mann-Whitney U-test for
independent samples, and Student t-test for independent samples was applied for age and limitation periods..
When comparing patients with CG and EG, there are no statistically
significant differences in age, sex, location and duration of the disease.
On the Table 4 presents the values from the initial studies on the muscular
strength of the lower extremities and the functional category of movement, as

well as the significance of the differences between EG and CG.
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Table 4. Presentation of the contingent in relation to the functional category of
movement and muscle strength of the lower limb and the intergroup significance

of the differences

Test EG CG P- value
(n=34) (n=12)
Functional Ambulation Category  3.17+3.17 3.25+0.86 0.344
Motricity Index — Lower limb 55+11.2 51.25+11.58 0.137

EG - experimental group, CG - control group. The significance of intragroup changes was determined by a

binomial test. Intergroup significance was determined by the Mann-Whitney U-test for independent samples.

There was no statistically significant difference between the two groups of
subjects in terms of mobility and muscle strength of the lower limbs.
On the Table 5 presents the concomitant diseases of the individuals in the

study, which are also risk factors for the development of ischemic stroke.

Table 5. Concomitant diseases and risk factors of the studied patients

Concomitant diseases and EG CG P- value
risk factors (n=34) (n=12)
Hypertension 34 (100%) 12 (100%) 0.496
Type 2 diabetes 10 (29.4%) 3 (25%) 0.416
Hypercholesterolemia 9 (26.4%) 3 (25 %) 0.476

EG-experimental group, CG-control group. The significance of intragroup changes was determined by a

binomial test. Intergroup significance was determined by the Mann-Whitney U-test for independent samples.

There were no statistically significant differences in baseline between EG
and CG for comorbidities. Arterial hypertension has the highest percentage in

patients from both groups.
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Analysis and discussion of the results

This section presents results that allow to analyze the effects - early,
intermediate and late, of the applied kinesitherapy program. For this purpose,
studies were conducted evaluating various indicators - at the beginning, on the
10th day, on the Ist and on the 3rd month of treatment. The design was followed
in all patients who participated in the study.

Effect of kinesitherapy on body functions

> Monitoring the effect of kinesitherapy on motor recovery

The results of the monitored indicators in both groups of patients are
presented in Table 6. The differences between the obtained and the initial
values, as well as the significance of the changes in the examined persons
between EG and KG are presented separately for each subsection of Figures
from Nel to Ne 8.

Baseline EG and CG baseline data showed the presence of impaired
function according to the BFM test - without significant differences between
groups.

Quarterly application of SKTM leads to positive changes in the
movements of the upper limbs. These changes are most pronounced at the end of
the follow-up period.

Table 6. Changes in function according to the Brunnstrom Fugl-Meyer test in

the two study groups during treatment (in points)

Parameters Groups At the 10™ day 1* month 3" month
beginnng EG (n=34) EG (n=34) EG (n=34)
EG (n=34)  CG (n=12) CG (n=12) CG (n=12)
CG (n=12) X+Sp X+Sp X+£Sp
X:l:SD
Upper limb EG 47.249.6 48.4+9.7 49.9+10.2 50.6£9.5
CG 38.3+44.4 40.0+4.3 40.2+4.9 39.7+5.1
P 0.01 0.019 0.011 0.002
Lower limb EG 25.7£3.5 26.7+£3.5% 27.4+33 28.3+£3.2
CG 26.0+£2.4 27.1£2.8 27.0£2.7 27.0£2.7
P 0.920 0.909 0.442 0.089
Balance EG 11.3£1.5 12.2+1.2 12.7+41.0* 13.0+£0.9
CG 11.1+1.4 12.6+1.3 12.5+1.4 12.5+1.4*
P 0.584 0.232 0.937 0.299
Sensation EG 6.4+1.1 6.5%1.1%** 6.7£0.9%** 6.7£1.0%**
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CG 6.4£1.0 6.5£1.0%* 6.5£1.0%* 6.5£1.0%**

P 0.856 0.99 0.541 0.427
Proprioception EG 14.3£1.2 14.4£] . 1%%* 14.6£1.1%%* 14.7£1.0%%*

CG 15.3£1.0 15.3£1.0 15.3£1.0 15.3£1.0

P 0.014 0.024 0.042 0.07
Passive joint motion EG 35.4+6.7 36.1+£6.6%** 36.8+6.7* 36.9+6.7*

CG 32.0£9.2 34.0+8.9 33.7+8.9 33.3+9.0

P 0.347 0.725 0.298 0.269
Joint pain EG 39.2+3.8 40.243.9 41.443.1% 41.8+£2.9*

CG 40.0+3.7 40.5+3.2 40.3+3.2 40.343.2

P 0.267 0.762 0.094 0.017
Total EG 179.7+23.6 184.8+23.0 189.7+22.7 192.3+21.8

CG 169.4+20.4 176.3+£20.1 175.7+£20.9 174.7£21.1

P 0.124 0.143 0.029 0.010

X £ 8D - mean and standard deviation, *** p <0.001, ** p <0.01, * p <0.05 - significant change compared to
baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P <0.01, P <0.05 - significance of the
change between the two groups, assessed by U-test of the Mann-Whitney Test. The increased number of points

means improved motor recovery.
The results of the obtained total number of points from the test in CG

before the usual kinesitherapeutic method was 38.3, after which there is a

tendency to increase in the 1st month and decrease to 39.7. on the 3rd month

from the start of follow-up.

Differences in points
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Figure 1. Changes in the total number of upper limb points according to the Brunnstrom Fugl-Meyer test,

presented as the difference between the results obtained and the baseline values of the experimental and control

groups. ** P <0.01, * P <0.05 - significance of the change between the two groups, assessed by U-test of the
Mann-Whitney Test.
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Statistically significant intergroup differences have been observed since
the beginning of the study. The difference is P <0.05, and at the end of the 3rd
month it reaches P <0.01.

Significant changes in the movements of the lower limb were found
during the 3-month follow-up of the patients with EG with the use of SKTM.

The initial total number of points was 25.7, followed by an increase on the
10th day to 26.7 with a significance level of p <0.05.

The observed changes in the movements of the lower limb in patients with

CG are without statistically significant changes.
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Figure 2. Changes in the total number of points for the lower limb according to the
Brunnstrom Fugl-Meyer test, presented as the difference between the results obtained and the
baseline values of the experimental and control groups; ***P <0.001, **P <0.01, *P <0.05 -
significance of the change between the two groups, assessed by the Mann-Whitney Test U-
test.

Static balance according to the BFM test improves in EG and CG.
It is established on the 1st month of the application of SKTM an
improvement in the balance by 12.7 points, which is with a significance level p

<0.05, and on the 3rd month the points increase to 13.
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Figure 3. Changes in the total number of balance points according to the Brunnstrém Fugl-
Meyer test, presented as the difference between the results obtained and the baseline values of
the experimental and control groups; ***P <0.001, **P <0.01, *P <0.05 - significance of the
change between the two groups, assessed by U-test of the Mann-Whitney Test.

In CG individuals, an improvement in the balance is found, which does
not last over time. The points decreased to 12.5 on the 1st and 3rd month, and at
the end of the period there was a statistically significant change in the balance -
p <0.05.

There is a statistically significant increase in the total number of sensation
points of patients in EG. On day 10, it was p <0.001. The level of statistical
significance of change from the beginning of the study remains the same for the

1st and 3rd month.
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Figure 4. Changes in the total number of sensation points according to the Brunnstrém Fugl-
Meyer test, presented as the difference between the results obtained and the baseline values of
the experimental and control groups; ***P <0.001, **P <0.01, *P <0.05 - significance of the
change between the two groups, assessed by U-test of the Mann-Whitney Test.

In EG patients there is also an improvement in sensation, the level of
statistical significance of these changes is p <0.01.

The quarterly application of SKTM leads to a statistically significant and
lasting improvement in proprioception - most pronounced at the end of the
follow-up period.

The total number of proprioception points obtained in EG patients
according to the BFM test is increasing. The tendency to increase the number of
points is observed on the 1st and 3rd month from the beginning of the follow-up

period - respectively to 14.6 and to 14.7 points (p <0.001).

22



0,6
2 0,5
£
2
< 0,4
(7]
S 03
: 7’
o = =
o
= 0,2
(a]

0,1

0
Beginning - 10th day Beginning - 1st month Beginning - 3rd month
OExperimental & Control

Figure 5. Changes in the total number of proprioception points according to the Brunnstrém
Fugl-Meyer test, presented as the difference between the results obtained and the baseline
values of the experimental and control groups; * P <0.05 - significance of the change
between the two groups, assessed by U-test of the Mann-Whitney Test.

The results of the total number of test points obtained in patients with CG
remained unchanged for the entire follow-up period - 15.3 points.

A statistically significant difference between the two study groups was
observed in the baseline data and was maintained until the 1st month from the
beginning of the study, as it was P <0.05.

The results for passive movements of the upper and lower limbs clearly
show statistically significant and lasting changes in patients with EG. The total
number of points at the beginning of the treatment was 35.4 and increased to
36.1 points on the 10th day (p <0.001). The number of points increased to 36.8
and to 36.9 points for the 1st and 3rd month, respectively, and their level of

statistical significance was p <0.05.
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Differences in points
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Figure 6. Changes in the total number of points for passive movements according to the Brunnstrom
Fugl-Meyer test, presented as the difference between the obtained results and the initial values of the
experimental and control groups; ***P <0.001, **P <0.01, *P <0.05 - significance of the change
between the two groups, assessed by U-test of the Mann-Whitney Test.

The reported changes in passive movements and in patients with CG do
not persist over time.

There was a statistically significant reduction in pain in persons on whom
SKTM was administered. The total number of points at the beginning of the
study was 39.2, which increased to 40.0 points on the 10th day (p <0.01).
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Figure 7. Changes in the total number of pain points according to the Brunnstrom Fugl-Meyer test,
presented as the difference between the results obtained and the baseline values of the experimental
and control groups; * P <0.05 - significance of the change between the two groups, assessed by U-
criterion of the Mann-Whitney Test.
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In CG, a reduction in pain is found, and the result is not delayed over
time.

There was a statistically significant intergroup difference in the 3rd month
of the study (P <0.05).

The quarterly application of SKTM leads to positive changes in the total

number of points of patients.
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Figure 8. Changes in the total number of points from the Brunnstrom Fugl-Meyer test,
presented as the difference between the results obtained and the baseline values of the
experimental and control groups; ***P <0.001, **P <0.01, *P <0.05 - significance of the
change between the two groups, assessed by U-test of the Mann-Whitney Test.

The results of the total number of points from the test in CG before the
usual kinesitherapy method was 169.4, after which there is a tendency to
increase the number of points and reduce them to 174.7 points in the 3rd month
from the start of follow-up.

The presented data emphasize the different trend of changes in the two
groups of people with IS, as statistically significant differences between CG and
EG are observed in the 1st and 3rd month from the beginning of the study (P
<0.05).
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» Monitoring the effect of kinesitherapy on muscle strength
After the applied treatment, improvements in the movements of the upper
and lower limbs of the patients, assessed by MI, were observed, as the
significant increase in the number of points is presented in Table 7. The standard
error in patients with chronic stroke is 4.66 points, with a minimum difference
of 12.92 points.
Table 7. Changes in muscle strength according to the Motricity Index (MI) in

the two study groups during treatment (in points)

Parameters  Groups  Atthe 10™ day 1 month 3" month
beginning EG (n=34) EG (n=34) EG (n=34)
EG (n=34) CG (n=12) CG (n=12) CG (n=12)
CG (n=12) X+Sp X+Sp X+Sp
X+Sp
Upper limb EG 58.1£15.4 61.0£15.9%** 63.7£16.2 65.5£16.3
CG 54.9+8.2 60.2+8.5 57.3£9.2%* 57.3£9.2
P 0.562 0.980 0.216 0.124
Lower limb EG 55.0+£11.2 57.9+12.0%** 60.2+12.7 63.4+12.0
CG 51.2+11.5 52.9+10.7* 52.9+10.7* 52.9+10.7*
P 0.263 0.242 0.095 0.022

X = SD - mean and standard deviation, *** p <0.001, * p <0.05 - significant change
compared to baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P
<0.01, P <0.05 - significance of the change between the two groups, assessed by the Mann-
Whitney Test U-test. The increased number of points means improved muscle strength.

The improvements from the applied SKTM on the 10th day are
statistically significant, and at the end of the 3rd month they are most
pronounced.

The total number of points obtained for the upper limb at the beginning of
the study was 58.1, increasing on the 10th day to 61.0 points (p <0.001),
followed by 63.7 points on the 1st month and up to 65.5 points on the 3rd month

with a maximum number of 100 points (Fig. 9).
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Figure 9. Changes in the total number of upper limb muscle strength points according to the
Motricity Index (MI), presented as the difference between the results obtained and the
baseline values of the experimental and control groups;*** P <0.001,** P <0.01,* P <0.05 -
significance of the change between the two groups, assessed by U-test of the Mann-Whitney
Test.

There is a decrease in the number of points on the 1st month - 57.3 on the
3rd month.

The application of SKTM leads to a statistically significant increase in
muscle strength of the lower limb. The total number of points at the beginning
of the study period was 55.0, following an increase on the 10th day to 57.9
points (p <0.001), reaching 60.2 points on the 1st month and 63.4 points on the

3rd month at maximum number of 100 points (Fig. 10).
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Figure 10. Changes in the total number of lower limb muscle strength points according to the
Motricity Index (MI), presented as the difference between the results obtained and the
baseline values of the experimental and control groups. * P <0.05 - significance of the
change between the two groups, assessed by U-criterion of the Mann-Whitney Test.

The total number of points for the lower limb in CG patients was 51.2,
and after an increase of 52.9 points (p <0.05) on the 10th day there was no
change in the 1st and 3rd month.

Statistically significant intergroup difference was observed in the 3rd

month from the beginning of the study - P <0.05.
Effect of kinesitherapy on activities

» Monitoring the effect of kinesitherapy on the ability to walk
In order to evaluate the effect of the applied methods, a comparative
analysis was made between the data obtained from the application of SKTM in
EG and the usual kinesitherapy in CG.
In EG and CG, categorization by FAC is applied, presented in Table 8. In
Fig. 11 presents the differences between the obtained and baseline values, as
well as the significance of the changes in the studied patients between the two

studied groups.
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The initial data of EG and KG show the presence of impaired gait
functionality. There were no statistically significant differences between the two
groups.

Compared to the initial data, there is a statistically significant increase in
the number of points in the measured indicators of functional movement in both
groups.

Table 8. Changes in the ability to move and in the functionality for walking
according to the Functional Ambulation Categories in the two studied groups

during the treatment (in points)

Parameters Groups At the 10™ day 1 month 3" month
beginning EG (n=34) EG (n=34) EG (n=34)
EG(n=34) CG(n=12) CG(n=12) CG (n=12)

CG (n=12) X+Sp X+Sp X+Sp
X+Sp
Functional Ambulation EG 3.240.7 3.340.7%** 3.9+0.7%** 4.4+0.7**
categories CG 3.240.9 3.84£0.6 3.74+0.6 3.5+0.7*
P 0.654 0.023 0.511 0.002

X = SD - mean and standard deviation, *** p <0.001, * p <0.05 - significant change
compared to baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P
<0.01, P <0.05 - significance of the change between the two groups, assessed by U-test of the
Mann-Whitney Test. The increased number of points means improved walking ability.

SKTM administered for 3 months resulted in statistically significant and
lasting changes in the ability to walk in patients with IS. A change is observed at
the end of the 1st month from the beginning of the program.

In the course of treatment there was an improvement from 3.2 points to
3.3 points on the 10th day (p <0.001). At the end of the 1st month after the
beginning of the study - 3.9 points (p <0.001), and on the 3rd month - 4.4 points
(p <0.01), with a maximum possible value of 5 points (Fig. 11).
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Figure 11. Changes in the total number of walking ability points according to the Functional
Ambulation Categories, presented as the difference between the results obtained and the
baseline values of the experimental and control groups; ** P <0.01, * P <0.05 - significance
of the change between the two groups, assessed by U-test of the Mann-Whitney Test.

In control patients, the initial value increased, but decreased in the 1st
month and in the 3rd month from the beginning of treatment (p <0.05).

A statistically significant difference between SKTM administration and
conventional kinesitherapy was observed on day 10 (P <0.05). Statistically
significant changes between CG and EG (P <0.01) were found in the 3rd month
from the beginning of the study.

» Monitoring the effect of kinesitherapy on static balance, dynamic
balance and fall risk

A comparative analysis was made between the data obtained from the
study of EG and CG.

The results of the monitored 14 indicators for balance on BBS in EG and
CG are presented in Table 9, and the differences between the obtained and the
initial values, as well as the significance of the changes in the studied patients
between the two studied groups, are presented in Fig. 12, with the minimum

perceptible difference in patients with chronic stroke being 4 points.
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The initial data of EG and KG show the presence of disturbed static and
dynamic balance in a state of slow walking and with a high risk of falling -
without significant differences between the two groups.

After the treatment, there is a significant improvement in the balance
according to the BBS.

In absolute values, the positive change in EG is most pronounced in the
3rd month - 48.1 points (p <0.001), (Fig. 12).

Table 9. Changes in static balance according to the Berg Balance Scale (BBS)

in the two studied groups during treatment (in points)

Ne  Parameters Groups At the 10™ day 1* month 3" month
beginning EG (n=34) EG (n=34) EG (n=34)
EG (n=34) CG (n=12) CG (n=12) CG (n=12)
CG (n=12) X+Sp X+Sp X+Sp
XiSD
1 Change of position: sitting ~ EG 2.7+£0.8 2.9+£0.7* 3.440.6%** 3.60.6%**
to standing CG 2.6£0.7 3.3+0.6* 3.3+0.7* 3.4+0.6*
P 0.783 0.153 0.604 0.296
2 Standing unsupported EG 2.84£0.6 3.340.7%%*  3.62£0.6%** 3.8+0.5%%*
CG 2.8+0.8 3.1+0.6 3.3+0.5* 3.3+0.5*
P 0.770 0.585 0.108 0.003
3 Sitting unsupported EG 3.6£0.6 3.74£0.4%** 3 94() 3%k 3.940.3%%*
CG 3.6+0.5 3.8+0.4 3.9+0.3* 3.6+0.5
P 0.257 0.498 0.577 0.094
4 Change of position: EG 2.340.7 2.9£0.7***  3.240.7%%* 3.410,7%%*
standing to sitting CG 2.340.6 3.0+0.4* 3.0+0.5%* 2.9+0.5%*
P 0.753 0.712 0.499 0.025
5  Transfers EG 2.9+0.6 3.2+0.6* 3.440.6%** 3.740.5%**
CG 2.6+0.5 3.3+0.5* 3.3+0.5* 3.1+0.4*
P 0.242 0.487 0.653 0.003
6 Standing with eyes closed EG 2.1£1.0 2.5+0.9%* 2.9+0.7%** 3.0+0.7%%*
CG 2.1+0.8 2.8+0.5* 2.9+0.3* 2.7+0.4*
P 0.904 0.513 0.890 0.098
7  Standing with feet together EG 2.3+0.9 2.7+£0.9%** 3 14+0.8%** 3.440.7%**
CG 2.4+0.9 3.0+0.7* 3.0+0.7%* 3.0+0.6%*
P 0.840 0.270 0.587 0.169
8  Reaching forward while EG 2.3+0.9 2.9+0.8***  3.240.7%** 3.440.7%**
standing CG 2.44+0.9 2.94+0.7% 3.0+0.7* 3.0+£0.5*
P 0.363 0.956 0.571 0.062
9  Retrieving objects from EG 2.540.6 2.7+0.6* 3.140.7%** 3.440.6%**
floor CG 2.5+0.7 3.0=0.7* 3.0+0.5%* 3.0+0.4*
P 0.862 0.099 0.708 0.028
10 Turning trunk (feet fixed) EG 2.3+0.7 2.8£0.6%*** 3. 140.7%** 3.3+0.5%%*
CG 2.5+0.7 3.0+0.9%* 3.3+0.8%* 3.0+0.6*
P 0.379 0.436 0.609 0.135
11 Turning 360 degrees EG 2.4+0.7 2.8+0.6* 3.1£0.6%** 3.440.6%**
CG 2.3+0.6 2.8+0.4* 2.9+0.5% 3.0£0.4%
P 0.559 0.725 0.290 0.055
12 Stool stepping EG 2.6+0.6 3.140.7%%*  3.540.6%** 3.6£0.5%**
CG 2.6+0.7 3.24+0.6* 3.1+0.6* 3.0£0.6%*
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P 0.975 0.955 0.062 0.003

13 Tandem standing EG 2.7+0.8 3.0£0.6%**  3.340.6%** 3.440.5%%*
CG 2.5+0.7 3.3+£0.6* 3.3£0.7* 2.940.5*
P 0.437 0.397 0.845 0.009

14  Standing on one leg EG 3.7+0.7 2.6+0.6**%  2.940.5%** 3.1+0.5%%*
CG 2.4+0.6 2.940.7* 3.0+0.8* 2.940.6*
P 0.313 0.097 0.150 0.338

Total EG 35.547.5 40.9+6.9 45.5+6.2%** 48.145.5%**
CG 36.0+6.0 43.5+£5.6* 45.4+4 9% 43.0+4.8%*
P 0.773 0.132 0.315 0.001

X £ SD - mean and standard deviation, *** p <0.001, * p <0.05 - significant change
compared to baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P
<0.01, P <0.05 - significance of the change between the two groups, assessed by the Mann-
Whitney Test U-test. Increased number of points means improved static equilibrium
capabilities.

There is a tendency to increase the number of points in CG, which does

not persist over time.
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Figure 12. Changes in the total number of points for static equilibrium possibilities
according to the Berg Scale, presented as the difference between the obtained results and the
initial values of the experimental and control groups; ** P <0.01 - significance of the change
between the two groups, assessed by U-criterion of the Mann-Whitney Test.

Statistically significant intergroup differences were observed in the 3rd
month from the beginning of the study in static stability (Task 2 - P <0.01),
preliminary control (Tasks 4 and 9 - P <0.05, and Tasks 5, 12 and 13 - P <0.01 )
and reduced support (Task 13 - P <0.01), as well as in the total number of points

(P <0.01).
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» Monitoring the effect of kinesitherapy on dynamic balance abilities
when walking

In order to monitor the effect of kinesitherapy on the dynamic stability of
patients, a comparative analysis of the data obtained from the two groups was
performed.

The monitored indicators are 8 in number according to the Dynamic Gait
Index (DGI). The results are presented in Table 10, and the differences between
the obtained and the initial values, as well as the statistical significance of the
changes in the studied patients between the two studied groups, is presented in
Fig. 13. The standard error in patients with chronic stroke is equal to 0.71 points,
and the minimum detectable difference for the same period is from 1.9 to 2.6
points.

The initial data of EG and KG show the presence of impaired walking in
dynamic conditions, impaired balance and increased risk of falling - without
statistically significant differences between the two groups.

After the application of treatment, there is an improvement in the dynamic
equilibrium capabilities. A statistically significant increase in the number of
DGI scores was present in both study groups.

Applied 3-month SKTM leads to statistically significant and lasting
changes in the dynamic balance of patients. Improvements in walking in
dynamic conditions, balance and reduced risk of falling are most pronounced at
the end of the 3rd month of application of the methodology.

Confirmation is the total number of points received from DGI, as the
initial value in patients with EG is 15.4 points and follows a trend of progressive
increase on the 10th day - 16.7 points, on the 1st month after the start of the
study - 18.7 points, and on the 3rd month - 21.0 points (p <0.001), with a

maximum possible value of 24 points.
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Table 10. Changes in the dynamic balance according to the Dynamic Gait Index

(DGI) in the two studied groups during treatment (in points)

Ne  Parameters Groups  Atthe 10™ dsy 1 month 3" month
beginning EG (n=34) EG (n=34) EG (n=34)
EG (n=34) CG (n=12) CG (n=12) CG (n=12)
CG (n=12) X+S, X+S, X+S,
X+£Sp
1 Gait level surface EG 2.5+0.5 2.7+0.5% 2.9+03%** 2.9+0.2%**
CG 2.5+0.5 2.8+0.5 2.8+0.5 2.8+0.5
P 1.000 0.638 0.278 0.070
2 Change in gait speed EG 2.1+0.5 2.4+0.5% 2.6+0.5%*** 2.8+0.4%**
CG 2.0+0.7 2.4+0.7* 2.5+0.5%* 2.4+0.5
P 0.780 0.696 0.482 0.003
3 Gait with horizontal head EG 1.9+0.4 2.0+£0.4%* 2.3+0.5%** 2.74£0.5%**
turns CG 1.9+0.3 2.0£0.3 2.3£0.5% 2.3+0.6
P 0.763 0.535 0.951 0.028
4 Gait with vertical head EG 1.9+0.4 2.0+£0.5% 2.4+0.5%** 2.7+0.5%**
turns CG 2.0£0.5 2.0+£0.4 2.2+0.4 2.0£0.4
P 0.186 0.365 0.240 0.000
5 Gait and pivot turn EG 1.5+£0.5 1.8+£0.5* 2.0+0.5%** 2.2+40.5%**
CG 1.7+0.5 1.8+0.5 1.8+0.4 1.8+0.5
P 0.415 0.962 0.421 0.007
6 Step over obstacle EG 1.8+0.7 1.9+0.7 2.24+0.7* 2.5+0.5%**
CG 1.7+£0.6 1.9+0.5 1.9+0.5 2.0+0.6
P 0.890 0.956 0.118 0.011
7 Step around obstacles EG 1.8+0.5 2.0+0.6* 2.2+0.6%*** 2.5+0.6%***
CG 1.8+0.5 2.0+0.4 1.9+0.3 1.9+0.3
P 0.806 1.000 0.095 0.002
8 Steps EG 1.9+0.5 2.0+0.5 2.2+0.5% 2.8£0.4%**
CG 1.9+0.3 2.0+0.4 1.9+0.3 2.0+£0.4
P 0.772 0.854 0.076 0.000
Total score EG 15.443.1 16.74£3.2%**  18.7+£2.9*%**  21.0+£2.3***
CG 15.742.8 17.1£2.4* 17.3£2.2* 17.0£2.6*
P 0.677 0.781 0.052 0.000

X = SD - mean and standard deviation, *** p <0.001, * p <0.05 - significant change
compared to baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P
<0.01, P <0.05 - significance of the change between the two groups, assessed by U-test of the
Mann-Whitney Test. Increased number of points means improved dynamic equilibrium

capabilities.

The results of the obtained total number of DGI points in CG before the

application of the usual kinesitherapy method is 15.7 points, followed by an

increase that does not last with in time and on the 3rd month the total number of

DGI points decreases to 17.0.
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Figure 13. Changes in the total number of dynamic equilibrium points according to the Dynamic Gait Index
(DGI), presented as the difference between the results obtained and the baseline values of the experimental and
control groups; *** P <0.05 - significance of the change between the two groups, assessed by U-test of the
Mann-Whitney Test.

Statistically significant differences in walking in dynamic conditions,
balance and reduced risk of falling between EG and CG were observed in the
3rd month of the study (P <0.001).

» Monitoring the effect of kinesitherapy on walking speed

A comparative assessment of the monitored indicators, objectifying the
changes in the usual and in the maximum speed of movement in patients with
EG and CQG, is presented in Table 11.

Table 11. Estimation of normal and maximum walking speed in follow-up

patients during treatment using a 10 Meter Walk Test (in seconds)

Parameters Groups  Atthe 10" day 1% month 3" month
beginning EG (n=34) EG (n=34) EG (n=34)
EG (n=34) CG (n=12) CG (n=12) CG (n=12)
CG (n=12) X+£Sp X+Sp X+£Sp
X:l:SD
Self-Selected EG 0.55+0.06 0.58+0.06*** 0.63£0.07*** 0.7140.11%**
Velocity CG 0.6+0.07 0.61+£.07** 0.65£0.09%** 0.69+0.1***
P 0.122 0.183 0.632 0.615
Fast Velocity EG 0.63+0.09 0.67+0.1%*** 0.73£0.1%** 0.89+0.15%**
CG 0.68+0.1 0.71£0.12%* 0.77+0.11%** 0.87+0.14***
P 0.161 0.262 0.365 0.764

X + SD - mean and standard deviation, *** p <0.001, ** p <0.01 - significant change compared to baseline
values during treatment, assessed by Paired Samples Test for dependent samples; P <0.001, P <0.01 -
significance of the change between the two study groups, assessed by the Independent Samples Test for
independent samples.
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Compared to the initial data, there is a statistically significant increase in
the usual and maximum walking speed throughout the treatment period, and the
subjects change from limited movement to free movement in community.

The level of statistical significance of the changes throughout the
treatment period was p <0.001.

The data on the usual walking speed in patients with CG are similar. The
initial normal velocity was 0.6 and reached 0.61 m/s on the 10th day, and the
level of statistical significance of this change was p <0.01. The speed of
movement increases to 0.65 m/s on the 1st month and to 0.69 m/sec on the 3rd
month with significance levels p <0.001.

Statistically significant differences between EG and CG are reported on
the 1st and 3rd month from the beginning of the follow-up period with a
significance level of P <0.5 and P <0.001, respectively.

The difference between the obtained and the initial values in the examined
patients from the two groups is presented in Fig. 14 for normal walking speed
and in Fig. 15 for maximum walking speed. There are positive trends in the

changes in both groups - more pronounced after the application of SKTM.

Differences in sec

Beginning - 10th

day Beginning - 1st

month Beginning - 3rd
month

OExperimental & Control

Figure 14. Changes in normal walking speed according to the 10 Meter Walk Test, presented
as the difference between the results obtained and the baseline values of the two study groups;
***P <0.001,** P <0.01 - significance of the change between the two study groups, assessed
by the Independent Samples Test for independent samples.
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Significant changes are also reported in the maximum speed of movement
in patients with EG, and during the treatment period they have a significance

level of p <0.001.

Differences in sec
N

Beginning - 10th
day Beginning - 1st
month Beginning - 3rd

month
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Figure 15. Changes in the maximum walking speed according to the 10-meter walking test,
presented as the difference between the obtained results and the initial values of the two
studied groups; ***P <0.001, **P <0.01 - significance of the change between the two study
groups, assessed by the Independent Samples Test for independent samples.

At the maximum speed of movement of patients with CG, statistically
significant improvements are also reported. At the beginning of the follow-up
period, the speed was 0.68 m/s and reached 0.71 m/s on the 10th day with a
significance level of p <0.01. The maximum speed improved to 0.77 m/s on the
Ist month and to 0.87 m/sec on the 3rd month, with both changes having a
significance level of p <0.001.

A significant difference in the maximum walking speed between EG and
CG patients was observed in the 3rd month - level of statistical significance P
<0.05.

» Monitoring the effect of kinesitherapy on the patient's functional
mobility, balance and ability to walk

The standard error in patients with chronic stroke is 1.14 seconds, while

the minimum detectable difference is 2.9 seconds. On the Table 12 presents the
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indicators that objectify the changes in the rate of overall action in patients with

EG and CG.

Table 12. Assessment of functional mobility by Timed Up and Go Test (TUG)

in follow-up patients during treatment (in seconds)

Parameters Groups 10™ day 1 month 3" month
EG (n=34) EG (n=34) EG (n=34) EG (n=34)
CG (n=12) CG (n=12) CG (n=12) CG (n=12)
X+Sp X+S, X+S, X+Sp

EG 13.8+1.6 13.2+1.6%** 12.0£1.8%*** 10.8+£1.8%***

CG 13.4£1.9 12.5+1.8* 11.94£2. 1%* 11.3£1.9%**

P 0.474 0.210 0.806 0.443

X + 8D - mean and standard deviation, *** p <0.001, ** p <0.01 - significant change compared to
baseline values during treatment, assessed by Paired Samples Test for dependent samples; P <0.001,
P <0.01 - significance of the change between the two study groups, assessed by the Independent
Samples Test for independent samples.

Compared to the baseline data, there was a statistically significant
increase in the speed of execution of the overall task throughout the follow-up
period.

There was a statistically significant improvement compared to baseline in
the rate of execution in follow-up patients with EG (p <0.001).

Similar changes are reported in CG patients, as on the 10th day the
statistical significance is p <0.05, on the 1st month - p <0.01 and p <0.001 on
the 3rd month.

The difference between the obtained and the initial values in the examined
patients is presented in Fig. 16 and emphasizes the positive changes in both

groups during treatment, which in absolute terms are more pronounced in EG.
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Figure 16. Changes in the speed of the task, according to the Timed Up and Go Test, presented as the difference
between the obtained results and the initial values of the two studied groups; P <0.05 - significance of the
change between the two study groups, assessed by the Independent Samples Test for independent samples.

The results of the study show a positive effect of the applied
kinesitherapeutic methods on the functional motor activities in both groups, as in
absolute values it is in favor of SKTM.

» Monitoring the effect of kinesitherapy on mobility

Baseline EG and CG baseline data showed impaired mobility such as
transfer, balance, and gait, with no statistically significant differences between
the two groups. The standard error in patients with chronic stroke is 0.8 points,
with a minimum difference of 2.2 points.

After treatment, there is a significant improvement in mobility according
to RMI. Compared to the initial data, there was a statistically significant increase
in the number of points in EG (Table 13).

Table 13. Changes in mobility according to the Rivermead Mobility Index
Index (RMI) in the two studied groups during treatment (in points)

Parameters Groups Beginning 10™ day 1 month 3" month
EG (n=34) EG (n=34) EG (n=34) EG (n=34)
CG (n=12) CG (n=12) CG (n=12) CG (n=12)
X+£Sp X+£Sp X+S, X+S,
Rivermead EG 11.443.3 12.242.8* 13.0+£2.2% 13.5+1.6
Mobility CG 12.0£2.5 13.2+1.7 13.2+1.7 13.4+1.5
Index P 0.273 0.959 0.686
0.790

X £ 8D - mean and standard deviation, *** p <0.001, ** p <0.01, * p <0.05 - significant change compared to
baseline values during treatment, assessed by Wilcoxon Test; P <0.001, P <0.01, P <0.05 - significance of the
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change between the two groups, assessed by U-test of the Mann-Whitney Test. Increased points mean improved
mObIIItylApplied for 3 months SKTM leads to statistically significant and lasting
changes in patient mobility. The most pronounced change is reported at the end
of the 3rd month from the beginning of the application of the methodology.

The positive change is confirmed by the total number of points, as the
initial value in patients with EG is 11.4 points and follows a statistically
significant and lasting increase on the 10th day - up to 12.2 points (p <0.05), on
the 1st month - up to 13.0 points (p <0.05) and in the 3rd month after the start of
the study - up to 13.5 points, with a maximum possible value of 15 points (Fig.
17). The results of the obtained total number of RMI points in CG before the
application of conventional kinesitherapy is 12.0 points, on the 10th day there is

a tendency to increase to 13.2 points, remaining at 1st month and followed by an

increase of 3rd months to 13.4 points.
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Figure 17. Changes in the total number of mobility points according to the Rivermead
Mobility Index Index (RMI), presented as the difference between the results obtained and the
baseline values of the experimental and control groups. P <0.001, P <0.01, P <0.05 -
significance of the change between the two groups, assessed by U-test of the Mann-Whitney
Test.

From the presented data no significant difference in the changes in

mobility between the two grous of patients is established.
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Conclusion

The dissertation is a comprehensive comparative study of the possibilities
of kinesitherapy for the impact on postural control in three-month inpatient and
outpatient treatment of patients with chronic ischemic stroke. After the
application of usual and specialized kinesitherapy with included modern
methods of examination for assessment are observed: changes in the studied
indicators in terms of functional mobility of the patient; static and dynamic
balance; state of ambulation and risk of falling; motor function and motor
recovery; ability, functionality and walking speed.

The detailed and comprehensive analysis of the obtained results gives us
reason to say that SKTM, in clinical and home conditions, has an early,
intermediate and late therapeutic effect. An early positive effect is found in both
methods. At the end of the study, the application of specialized kinesitherapy
leads to an increase in the achieved effect in all monitored indicators, while the
effect of short-term 10-day kinesitherapy is exhausted. The duration of
application, the structure of conduct and the appropriateness of the included
kinesitherapeutic agents determine the differences between the effects of the two
compared kinesitherapeutic methods.

The dissertation contributes to the enrichment of scientific-theoretical and
scientific-applied knowledge in the field of kinesitherapy and its influence in
chronic unilateral ischemic strokes. The obtained results (original and
confirmatory) give grounds to claim that the tested method improves postural

control and is suitable for wide application in kinesitherapy practice.
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Recommendations

1. Developed and tested by us specialized kinesitherapy methodology with
3-month duration in clinical and home conditions, has a positive early,
intermediate and late therapeutic effect on motor recovery, walking
ability, static balance, dynamic balance and strength of the lower
extremities in patients with IS in the chronic period. In contrast, the usual
kinesitherapy applied has a short-term (up to the 10th day) positive effect,
with 1-month follow-up there is a tendency to exhaust its effect, which
continues with 3-month follow-up.

2. The differences between the effects of the two kinesitherapeutic methods
appear on the 1st month after their application and are related to the
differences in the duration of application, the structure of the conduct and
the appropriateness of the included kinesitherapeutic agents.

3. Specialized kinesitherapy improves the postural control and gait of the
studied patients, which is associated with improved motor independence
during treatment.

4. The approved kinesitherapeutic methodology shows the need for daily,
purposeful physical activity, adapted to home conditions to achieve
lasting results and to improve motor and functional independence in

patients with chronic ischemic stroke.
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Contributions

Contributions of scientific and theoretical nature:

1. The study confirms the concept of possible motor-functional recovery of
patients with chronic stroke through long-term, daily and targeted
kinesitherapy, appropriate training and re-training to stimulate brain

reorganization in conditions of persistent central hemiparesis.
Contributions of scientific and applied nature:

2. The study confirms the possibility of lasting functional improvement -
including postural control in patients with chronic stroke. The effect of
10-day kinesitherapy on functional motor recovery and postural control is

exhausted at the end of the 1st month from the beginning of kinesitherapy.
Contributions of a practical nature:

3. A practical guide for the application of specialized kinesitherapy methods
at home, designed for patients with chronic stroke, has been developed.

4. A practical guide for the application of mirror therapy for the upper limb
has been developed for physiotherapists working with stroke patients and
patients with chronic pain.

5. A device for mirror therapy has been developed, provided for use to
patients at the National Specialized Hospital for Physical Therapy and
Rehabilitation, Sofia, in accordance with the recommendations for the use

of mirror therapy for the upper limb.
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