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JucepTalluOHHUAT TPy Chabpka 151 cTpaHuUM MAlIMHONUCHHU cTpaHulM. OHarjeaeH € ¢
72 tabmumm, 72 rpadpuku u 8 ¢durypu, 2 rpadpuku u 3 npunoxenus. bubmmorpadcekara
CIIpaBKa Chabpka 156 3arnaBusi, OT KOWTO 7 Ha Kupuiuua u 149 Ha naTuHuULA.

Odwunuannara 3ammTa Ha JUCEPTAIMOHHUAT TPyA e ce mposezae Ha 25.06.2026 r. B 12.30 .
B YK 8, 3ama 113

Odunmanau pereH3eHTH:

[Ipod. n1 Hukomait Emunos ITomos
Jou. n-p Mapus Ilerposa I'pamaTukoBa

3abenexxka: Homepbr Ha rpadukure W TAONMMIOHWTE OTroBaps Ha mojapeadara B
JTUCEPTAIUOHHUS TPYI.



BBbBEJIEHHUE.

PazButuero Ha MeaMuUMHATa B MOCJIEIHUTE TOAMHU M BBBEXKAAHETO HAa HOBU
KUHE3UTEPANleBTUYHN NPAKTUKA B THPCEHE HA IIUPOKA MpeauaTpruuHa METOAMKA, M3UCKBAT
KOMIUIEKCHO ~ BKJIIOYBAHE Ha €KUN OT CHeHUAINCTH (TeIuarbp, JIMYEeH JieKap,
KMHE3UTEPANeBTH U Jp.) KaTo €JIEMEHT OT M0JIX0J] BbB Bb3CTAHOBSIBAHETO HA JelaTa ¢ JeTcKa
nepebpanHa napanusa. Toa 3a00isBaHe UMa IUPOK COLMANIEH UMIIAKT - I0BEX/Ja 10 TEXKa
MHBIMAM3AINSA, H3UCKBAILA TPYKH 32 ISUT )KUBOT, C aHTQXKMMEHT Ha POJUTEINTE Ha JenaTta
KaTo Ko-TepaneBTH. M3moi3BaneTo Ha pa3HOOOpa3HH METOIMKHU NP KMHE3WJICUeHUE Ha Jiera
Cc JeTcka LepebpaiHa mapain3a, U3UCKBa MO3HAHUS B 00JaCTTa HA MATOJIOIMYHUTE POMEHH,
KOUTO HACTBIBAT IPH TOBA CEPHO3HO MeauaTpudHoO 3aboisiBaHe. ToBa, OT CBOS CTpaHa, Lie
MOJIMOMOTHE B M3TOTBSHETO HAa M3ISUIO KOMIUIEKCHAaTa Tepanus. Jlo MOMEeHTa He € HalIuyHa
yHH(HUIMpaHa KUHE3UTEPAleBTUYHA METOAMKAa 3a TNpWIoKeHue. Pa3nmuunuTe aBTOpH
npeJularaT KOMIUIEKCHU WM alTepHATUBHU METOJUKH, HO 3a ChXKaJleHHe, BCSIKa €/1Ha OT TAX
€ C OIpeJesIeHO, KOHKPETHO, He HIMPOKO Bb3AeHcTBUE. Te3u METOAMKHM MMaT peaula Mo3H,
HO ¥ HEIOCTAThIM B MPUJIATaHETO UM.

B smtepatypHus 0030p Ha TO3HM TPy € HampaBeH OOCTOEH IperJie]] Ha Pa3UIHUTE
METOJMKH Ha MPUJIOKEHHETO Ha KHUHE3UTepalusTa KaTo € HaJUYeH CPABHUTEJIEH aHaJN3
MEX]y pa3InYHUTE METOUKU. CBIIOCTABEHU Ca MOJIU3UTE U HEIOCTATHLIUTE UM.

Hactosimata  pa3paboTka  pasriiexaa TPWIOKEHHETO H  Pe3ylTaTUTe  OT
KMHE3UTEpaNeBTUYHA [porpamMa 3a JOHTMTYAWHAJEH IMepuoJ oT 2 (/Be) TOJUHU B
KIMHUYHATAa MPaKTHKa Ha KHUHE3UTepalmeBTHMYHA IporpamMa IMpu NalMeHTH C JeTcKa
nepebpanHa mapanuza. OnucBa HEWHOTO BB3JEHCTBME M HATpyHaHUs NPAKTUYEH OIUT B
Penybnuka CeBepna Makenonusl.

Jerckata uepeOpanHa mapanus3a, Karo OOEKT Ha TO3M HaydeH TpyJA € OIHCaH
MOJPOOHO AaHATOMHYHO, €THOJOTMYHO, MAaTOAHATOMHUYHO. Pa3rienaHu ca METOAMKHTE 3a
KMHE3UTEPaNeBTUYHO JieueHue (Haili-Bede M OCHOBHO B KIMHHYEH, KHHE3UTEpaNeBTHUYCH
TJ1aH) 3a 0-100pOTO pa3dupaHe Ha camaTa KHHE3UTEparieBTUIHA METOIUKA.

KomeHTHpaHu ca Haii-4eCTUTE MaTOJOTHYHU ChCTOSIHUS TTPH 3a00JIIBaHETO — JIUTICATa
WIA OTPAaHWYCHH JIBUTATEIIHW BB3MOXKHOCTH, OTPaHWYEH CTaBeH O0eM Ha JBW)KCHUE,
MOBMIIIEH TOHYC B MYCKyJlaTyparta, 3aTpyJHEHa WM HEBB3MOXKHA I10XOJIKAa, TOBOPHU H

CCTUBHU HApPYHICHUA. ]_II/ITI/IpaHI/I ca ny6n1/n<au1/m Ha 6’LJ'IFapCKI/I U YyXIHW aBTOpHU 3a



WHOBAaTUBHO JICYEHHWE W HOBOBBBEICHU MeToauku. OOBpPHATO € CHEIMaHO BHUMAaHUE Ha
MEIMKaMEHTO3HOTO JISYCHHE TIPH JIela ¢ JIETCKa IiepedpaiHa mapaimsa.

Bobnpeku ronemusit 6poit u3ciieIBaHus 3a T€paneBTUpPaHE, OTHOCHO Bb3CTAHOBSIBAHE
Ha JIBUTATEIHUAT AUINAT TPH Jena ¢ AeTCKa IepedpaniHa napaim3a, BCe Ol ChIISCTBYBAT
roJisiM Opoii HepelieH! TPoOIeMH, CBbP3aHHU C:

1. VYcraHnoBsiBaHe HAa paHHU KMHE3UTEPANICBTUYHU KPUTEPHUU 32 BKIFOUBAHE U 3aI10YBAHE

Ha KMHE3UTepaneBTUYHATa MPoLEeypa.

2. OgBnajasBaHE Ha YCIOKHEHUATA.
3. AgnexBatHO (cropesl ChCTOSHHETO M) Bb3CTAaHOBSIBAHE JIBUTATEITHUTE BB3MOKHOCTH

Ha Jenara.

ToBa Hamara Ja ce yCTAaHOBM TNPUJIOKEH HAYMH 3a TOBJIMSIBAHE HA JABUTATCIHUS
neUIUT W OrpaHMYaBaHETO Ha TEXKKa WHBaIMAM3anus. Yact OT Te3u BBIPOCH
MpeJCTaBIsBAT Hay4YeH, TEOPUTHYEH U couuaineH wuHTepec. [lpyru Bbopocu ca
HETMOCPEACTBEHO CBBpP3aHU C KUHE3UTEPANECBTUYHATA TPAKTUKA M METOJUKUTE Ha
MIPUJIOKEHUE.

B HacToAmmsaT TpyZ ca pasriiejaHi KMHE3UTEPaneBTUYHUTE METOAUKH KaToO 4acT OT
jedyeOeH IIIaH, KAaKTO W METOAW 3a M3CledBaHe Ha Te3W ManueHTd. M3ThbKHATH ca
MPEAMMCTBATA U HEIOCTAaThYHATA €(DEKTUBHOCT HA PA3TUYHUTE METOJUKH YCIOKHEHUS KaTo
€ TMpEeJCTaBeH ONHUTa Ha eKCHepTH B oOjacTTa Ha HeBpopexaOunutanusra. MmeHnHo
TUTEPaTypHUSIT 0030p OTpa3sBa ChbBPEMEHHOTO ChCTOSHUE Ha TO3M MpobieM u B Pemybnuka

CeBepna Makenonus.



METOAOJIOI'USA HA HAYYHOTO U3CJIE/IBAHE.

PABOTHA TE3A: buGnuorpadckusT Tperjiea yYCTaHOBSBAa, Y€ B IOCICIHUTE
TOAMHHU JIeTCKara IiepedpaiHa mapanu3a € 3a00JsiBaHe ¢ OTHOCHUTEIIHO TOJISIM TPOLIEHT Ha
pasnpocTtpaHeHue B briarapus u uyxOuna.

Pa3paboTBaHeTo Ha WHOBATHBEH KOMIUJIEKC 3a KHWHE3UTEPANeBTHUYHO JICUCHHUE B
amOynaTtopHa 0oO0CTaHOBKa IpU MAIMEHTH € JeTcKa liepeOpaiHa mapanu3a Iie JoBeJe A0 Mo-
rojsmMa (pyHKIIMOHATHA He3aBUCHMOCT Ha JieraTa.

Bv3 ocHoBa Ha TOBa u3rpaxxgamMe cJjaeaHartra padoTHa _Te3a: C'b?)l[aBaHeTO,

pa3pabOTBAaHETO M MPHIIOKEHUETO Ha CIElUaIu3upaHa, KOMOWMHHUpaHAa KUHE3UTEPAIleBTHYHA
METOAMKA, TOIXONsAIla 3a Jela ¢ JeTCKa liepedpaiHa mapaiu3a, O ONTHMHU3UPAIIO
Ka4yeCTBOTO HA KUBOT U JICUEHUETO HM.

PaGoTrHaTra xumore3a - OmycKkaMme, 4€ MPUJIOKEHHETO Ha CHEIUaIN3upaHaTa,
KOMOMHHMpaHa METOJIMKA IIe JOMpPHUHECEe 10 BH3CTAHOBSIBAHE HA JBUTATEIHUTE YMEHHUS Ha

JeraTa c JIeTcka epedpaiHa mapaausa.

I. HEJI, 3BAJJAYA, OBEKT U NIPEJMET HA ITUCEPTALITMOHHUSA TPYA.

1. OEJ HA JAUCEPTAIMOHHUSA TPYI e na ce pa3pabotu u ampobupa
Crieluanu3upaHa, KOMOMHHMpaHa KHHE3WTepalmeBTHMYHA METOJMKA 3a MPUIOXKEHHE B
amOyrnaTtopHa (M3BbHOOHUYHA) 0OCTAaHOBKA Ha Jiela ¢ JeTcKa IepedpaiHa nmapaimsa.

2. 3AJIAYM HA TUCEPTAIUOHHUA TPY 1:

2.1. Jla ce mpoydar auTepaTypHUTEe U3TOYHHIIM U J]a CE HAIIPABH KPUTHUYCH aHAIIN3 HA
CbBPEMEHHUTE CXBAall[aHHUs, OTHOCHO BB3MOXXHOCTHTE HAa KMHE3UTEpamnuara 3a MaKCUMAaJHO
(YHKIIMOHAITHO BB3CTAHOBSIBAHE Ha JIella ¢ JeTCKa [epedpaiHa npainsa.

2.2. la ce mnoxdepaT KIMHUYHU METOAM 3a (YHKIMOHAHA JMAarHOCTHKAa Ha
crienUUHUS IBUTATEIEH NePUITUT.

2.3. la ce pazpaboTu U ampoOupa KOMILIEKCHA, CHelUaJIU3MPaHA METOJIUKA Ha
KUHE3UTepanmus 3a Jena ¢ JeTcka IiepebpaiiHa mapaius3a, KOSITO Ja UMa NPaKTHYHA
MPUJIOKEHOCT.

24. Jla ce wuscneasaT, oOpalOTIAT, 000OIIAT M aHATU3UpAT pe3yiATaTUTE OT
(YHKIIMOHATHOTO BH3CTAHOBSIBAaHE HA M3CJICBAHUTE JICLA.

2.5. 1a ce oopMSAT U3BOJM U TPEHOPBKH.

4. OBEKT Ha u3cienBaHeTo € pa3pa0OTBaHETO Ha clielualu3upaHa, KOMOMHUpPaHA

METOJIMKA MPH MAIMEHTH C JETCKA liepedpaiHa mapanusa.



3. NPEJIMET mna wu3cielBaHeTO0 € IMPOIECHT HAa Bb3CTAHOBSABAHE 4YpeE3

KWHE3UTEpams MpH ca Jena ¢ IeTcka 1epedpaiHa mapaimsa.

II. XAPAKTEPUCTUKA U OPIrAHU3AIIUS HA KOHTUHI'EHTA HA

KUHE3UTEPAIIEBTUYHO JTIEYUEHUE

Wzcnensanm ca 120 gema ¢ gercka nepeOpanna mapanwm3a. Ha Bcuuku € cHeTa
aHaMHe3a, HAMpaBeHW ca KIMHUYHU TMPETIEAH, OINPEAeNeH € JBUTaTSIHUAT AePHUIuT u
KHHE3UTEPANIeBTUYHUAT OTCHLIA.

Kputepun 3a u3k/j0uBaHe OT U3CJIEABAHETO Ca CHJIHO U3Pa3eH JBUTATENICH ASPUIIUT
ronunu (65 ciayyas), KakTo U Jella C TeKKa YMCTBEHA U30cTaHanocT (25 ciyuyas).

[TpoyuBanero e ocbuiecTBeHo B meproaa ot 2024-2026 romuna B Ordinanca Kinesis-
IS - TeroBo m Knunuuna Gomnuna ,,TeroBo“, CeBepna Maxkenonus. B usciaenaBanero ce
BKJIIOUEHU Jiella cbec crnactuyHa Qopma (aumiuerus) 3a gonHu kpadnumu Ha JLIL,
YJOCTOBEpEHA ¢ MEIAUIIMHCKHU JIOKYMEHTH, CJIC][ IEXOCIUTAIH3AINS, B PAHCH aMOyJIaTOpeH
cratmii. ToBa ¢ OCHOBHUSIT KpPUTEpHii 32 BKJIIOYBAHE B eKcliepuMeHTa. M3cnenBanero e
MIPOBEICHO cjiel MH(OPMHUpaAHO CchIlacue Ha OJIU3KHUTE Ha JETETO, ChIVIACHO 4i. 87 OT 3akoHa
3a O6mectBeHo 3apase - ([Ipunoxenue 1).

[IpoBenena e xkunesutTepanus npu obmo 30 (Tpumecer) Aera, pa3npeneicHd B JIBE
rpynd 1o 15 manmeHTta (€KCIepuMEeHTalTHA W KOHTPOJIHA Tpylia), Ha CIydYacH MPHHIIMIIL, 110
pena Ha ocThIIBaHE B aMOynaTopusra.

Munumainnata Bs3pacT € 20 Mecena, a MaKCUManHata Bb3pacT € 24 mecena u 3a EI' u
KI'. KoOHTUHTeHTHT Ha M3CJIEIBAHUTE U TEpareBTUPAHUTE Aena € A0 23-tu, 24-Tu Mecell OT
paxmanero. B excnepumenrtannara rpymna (EI') ot obmo 15 memna, 10 (66,70%) ca gemna ot
MBKKH 1071 ¥ 5 (33,30%) ot xkeHcku nmos. B xontponnata rpyna (KI') ot o6mo 15 nena, 9
(60,00%) ca ot MBxku non u 6 (40,00%) ca OT KEHCKHU MOI.

W3cneaBaHeTo mpeMrHa pe3 TPH eTana:

[IbpBusT eram Oemie ¢ MPOABIDKUTETHOCT 6 Mecena, ce XapakTepuzupa C
YTOYHSIBAHETO HA KOHTHHIEHTA OT MAIMEHTH, TPerJie]] Ha HaJTM4HAaTa JINTepaTypa U aHAJIU3 Ha
TUTEepaTypHUTE JaHHHU, 3acsTalld TeMara Ha TUCPETAMOHHUST TPYA, ONPEIeIsTHE Ha METOAH
3a ompeneisHe Ha KHUHE3WTEPANEBTUYHUS TMOTEHIMAN, KAaKTO U METOAMKa 32
KHHE3UTEPANIEBTUIHO TPUJIOKEHUE Ha 0a3a JIMYEH ONMUT M ONMUT OT CBETOBHA IPAKTHKA,

6a3HpaHa Ha JOKa3aTeJICTBaA.



B®B BTOpHM eTan ce MpUIOXKK KUHE3UTEpaleBTUYHATA, ClIEUATU3UpaHa METOJUKA B
M3BBHOONHUYHE (aMOYJIaTOpPHH) YCIOBHS, Ch0oOpa3eHO ¢ (YHKIMOHATHOTO CHCTOSHHE Ha
BCSKO JIETE.

B TperusiT eram ce BKIIOYM CTaTHCTHYECKa OOpabOTKa M aHAJIU3 Ha IOJyYEHHUTE
pesynTatu. CpaBHAT ce pe3yJTaTUTEe U C IpYT'H aBTOpH, paboTely no temMara. B To3u eramn ce
M3rOTBUXA 3aKIIOYECHUETO, H3BOJUTE U TMOCIIEBAIUTE MIPETIOPHKH.

1. JAW3AWH HA U3CJEJIBAHETO.

3a 1a ce ThbpcH 100bp KMHE3UTEPANeBTHUEH MOJXO0 TPsAOBa /1a € HaJIMuYHA IPaKTUYHA
TecToBa Oarepus. [Ipu pasrienaHure npoyBaHus OT aBTOPCKU €KUIM, paOOTHIIN IO TeMaTta U
MeTa aHaJu3d OT JINTEPAaTypHH MAaHHHU, ce HaOJrogaBa, ye B TrojisiMa 4acT OT TAX, HE ca
BKJIFOUEHU TECTOBE WJIM Ca BKJIIOYEHM H3CIEABAHUS CamMO 3a MYCKYJIHAa CUJa, MYCKYJIEH
TOHYC, 3a KOOpJAMHAIMs, KaKTO 3a U3CJIEJBaHE Ha CETUBHOCT U MoXojka. M3mos3BaHu ca B
yactHocT ckanuTe 3a JIEXK. B noBedero myOnukanuu JIMICBa U IpOCIIeAsBaHEe Ha MAI[UEHTUTE
3a nepuoaute ot 1, 2, 3 mecena Ha 1-Ba TOoaMHA OT TepaneBTUpaHeTo. boaHuTe ce u3cnensar
WIM CJe]l TPU MEecela, Ui cliel] 'bpBaTa ToANHA, KOETO € HEAOCTAaThYHO 3a Ja C€ MPOCeaAn
I'BJIHUS TIPOLIEC TTPH Bb3CTAHOBSBAHETO.

KunesutepaneBruyHara olleHKa IpH JeLa ¢ AeTCKa LepedpaiHa napajiusa uma 3a 1el
Ja OTpeAeNy JBUTATEIHUTE CIIOCOOHOCTH, MYCKYJIHHUS TOHYC, CHJIaTa, KOOPIWHAIMATA H
(GyHKIMOHATHATA HE3aBHCHMOCT, KAaKTO M Ja mpociean edekTa OT TepaneBTHYHHUTE
MHTEPBEHIINU.

KunesutepaneBTHYHMAT TOTEHIMaN, Ha 0Oa3aTa Ha MpakThka, Oa3upaHa Ha
JI0Ka3aTeJICTBA OT pa3riieJHaTa JUTepaTypa, ce ONpees OT:

= Amnamesa.
*  QyHKIMOHAJIEH Mperjes U aHalIu3.
*  Cpnenuanau3upaHd TECTOBE U CKAJIH:
= MyckyJHaTa cuja ce oueHsBa upe3 pbuHo TectBaHe (MMT) wiu ¢ MHCTpyMEHTaIHU
cpeactBa kato handheld aunamomerpu, a rpybara MOTOpUKAa C€ H3MEpBa CbC
cTaHfapTu3upanu Tecroe karo Gross Motor Function Measure (GMFM) u Test of Gross
Motor Development (TGMD-3), kaTo ¢yHKIIMOHAIHATa HE3aBUCUMOCT ce Kilacupuiupa
gype3 Gross Motor Function Classification System (GMFCS).
» OreHKaTa HA MYCKYJHHUSI TOHYC OOMKHOBEHO CE€ M3BBPINBA Ype3 CKAIUTE Ha AIIyOopT
(Modified Ashworth Scale) u Tapauey (Tardieu Scale), kouTo U3mMepBaT CHaCTUYHOCTTA

Ha MYCKYJIUTC, KaKTO U UYPEC3 MPOBEPKA HA CYXOXKHUIIHU U NTAaTOJIOTNYHU pe(I)J'ICKCI/I.



BananchT M moxoakara ce npocneassar upe3 Pediatric Balance Scale, Timed Up and Go

TECT M TPUM3MEPEH aHalM3 Ha XOJEHETO, KOWTO MO3BOJIABA AETAMIHO MU3MEpBaHE Ha

CTBIIKA, KOJITHEH BI'bJl U CHMETPHSL.

dunara moTopuka ce orensasat upe3 Melbourne Assessment of Unilateral Upper Limb

Function u Assisting Hand Assessment, 1okaTo ¢GyHKIIMOHATHUTE IEHHOCTH M y4acTHE B

eXKeIHEeBHU 3a/1auu ce u3Mepnat upe3 Pediatric Evaluation of Disability Inventory (PEDI)

n Canadian Occupational Performance Measure (COPM). BHCOKOTEXHOJIOTHUYHUTE

METOJIM BKJIIOUBAT eJeKTpoMuorpadus, ceHszopHu miarpopmu 3a 6amanc, 3D motion

capture © poOOTU3MPAHU CUCTEMH, KOUTO MPEAOCTaBAT TOYHH JAHHU 32 aKTUBHOCTTA Ha

MycCKynuTe, o0emMa Ha JBI)KEHHE M MOBTOpsieMOoCcTTa Ha ynpaxkHeHusta (Smigelski, G. D.

(2025).

HNHcTpyMeHTAJIHH BHCOKOCHENUATU3UPAHM W BHCOKOTEXHOJOTHYHH METOIH, a

HMEHHO:

e Cenzopuu miardopmu 3a OanmaHc — U3MEPBAT LIEHTHpPA HAa TEKECTTAa U KoJjeOaHHsTA
P CTOCK

e EMG (enexkrpomuorpadusi) — akTUBHOCT Ha MYCKYJIUTE TIO BpEME Ha JIBUKCHHE

e 3D motion capture u cua0BH MIATHOPMU — KOMOMHUPAT KHHEMATHYEH U KUHETHYCH
aHamn3

e PoboTu3upanu yCTpoHCTBa — CBHIO MOTaT Ja U3MepBaT cujia, 00eM Ha JBWKEHUE U

MOBTOPACMOCT Ha YIIPAKHCHUS.

KoMOunanmsita or Te3n (yHKUMOHATHUM METOAM I03BOJISIBA IISJIOCTHA OILIEHKa Ha

ABUTraTCIHaTa (1)YHKHI/15[ U MHAUBUAYAJIU3UPAHC HAa TCPAIICBTUYHUSA T1JIaH.

e

*

GMFM-88 - MWsmepBa 5 oOnactu: /ponupaHe, CeleHe, MbJI3eHe, HU3MpaBsHe,
xonene/0srane/ckayane. Karo GMFM-66 1 GMFM-88 ca Haif-uecTo M3MOI3BaHUTE
BEpPCUU Ha CKaJiara.

% U3scnenane obema Ha JIBHXKCHHE.

% U3cnenBaHe Ha MyCKYJICH TOHYC.

¢ Pediatric Evaluation of Disability Inventory (PEDI) - HWaTtepBro/ankeTupane 3a

CaMOCTOSITEITHOCT U €KEIHEBHH NEHHOCTH.

K/
X4

)

Assisting Hand Assessment (AHA) - OuensiBa eekTHBHOCTTa Ha MOMOIIHATA PHKa

IIpU C)KCIHCBHU 3a/1a4U.



3a ompenensiHe HAa (GYHKIIMOHATHOTO CHCTOSHHUE MPH MAIUCHTH C JIETCKa mepedpaiHa
napajimsa, B HalleTO CKPOMHO IPOYYBaHE, CME M3IOJI3BAM U MPHIOKWIN (DYHKIIMOHAIHU
TECTOBE, MPENOPHYBAHM M PA3TJICJaHU OT aBTOPCKUTE €KHIH, pabOTEIIX 10 TeMaTa OT JBJITH
roauHu. Hamara TectoBa Oarepust BKIIIOYBA:
+» Amnamsesa;
% Oruen, mperJie/ ¥ aHaIu3;
% OYHKIMOHAIHH U3CJICABAHUS U TECTOBE:
=  PROM (Passive Range of Motion) — macuBeH o0eM Ha IBH)KCHHUE,
=  Modified Ashworth Scale (MAS) - yHKIIMOHAJIEH TECT 3a OMpeEsiHE ChbCTOSHUETO
Ha MYCKYJHHST TOHYC.
=  GMFM-88 (Gross Motor Function Measure) — ckana ot 88 enieMeHTa, cenapupasu B
5 kareropuu 3a OlLlcHKa Ha rpy0arta aBurareinHa (GyHKIHS MPH Jela ¢ 1epedpaiHa
napaiusa, CBbpP3aHHi ¢ MOTOPUKATA, KaTO MPOCIIE/IsiBa HANPeIbKa M BbB BPEMETO —

(ITpunoxenue 2).

Kune3ntepaneBTHYHHTE  TeCTOBe €a  U3BbPLIEHHM MNpeld H  cJjel
KHHe3UTepaneBTHYEH KypC Ha JedeHHUe, MPH 3aM04YBAHETO HA KHHe3UTepaneBTHYHATA
nporpamMa /o Bropara roauHa (24 Mecena cJjie/ 3ali04BaHeTO HA KHHEe3UTepaneBTUYHATA
npoueaypa).

TecToBeTe ce mpuiaaratT m B Npoleca HA KHHE3UTEPANEeBTHYHO JedeHHe Ipe3
onpeaeeHH MNEPUOIU, 32 /a ce OLEHH HemocpeacTBeHHs e(deKT OT NPUJIOKEHUTe
ynpa:KHeHus.

3a crarmcrnyecka o00padoTka M aHAJIM3 HA  PE3YNTATUTE U3IOJI3BaXMe
cTatucTHyecku KommioTbpeH codryep SPSS. Ilo oTHomieHue Ha pe3ylTaTHOCTTa CMe
M3IIOJI3BANI CTATUCTHUYECKH METOAW — (HemapamMeTpH4HAa cTaTucTuka). [IpumoxkeHu ca
CIIETHUTE METOAM - B CEPUUTE C aTPUOYTHBHU MpPHU3HAIM (I10JI, KOMOPOUINUTET) MPOLIEHTUTE
Ha cCTpykTypata Osixa ompenenenu (%). Pasnukure Mexay eKCHepUMEHTalIHaTa M|
KOHTpoJiHaTa rpyna Osxa aHamusupanu c¢ Pearson Chi-Square / Asymp. Sig. (2-sided);
Fisher's Exact Test / Monte Carlo Sig. (2-sided). IIpu cepunte chC YHCIOBH 00O3HAYECHUS
(BB3pact Ha nenara, GMFM-88 (Gross Motor Function Measure), Modified Ashworth Scale
(MAS), PROM (Passive Range of Motion) u3paborena e Descriptive Statistics (Mean;
Std.Dev.; 95,00%CI.; Median; Minimum; Maximum). Pasnpenenenuero Ha qaHHHUTE Oelie
tecTBaHo c: Kolmogorov-Smirnov test; Lilliefors test; Shapiro-Wilks test (p). Pasnukara BbB

BB3PACTTa HA U3CJICIBAHUTE JINIIA MKy JBETEe Tpymnu Oemre aHamuzupana ¢ Mann-Whitney
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U Test (Z/p), a pa3nmukara B crodHoctute Ha GMFM-88, MAS, PROM, B
eKCIIEpUMEHTaJHaTa TIpyla W KOHTpOJHATa Ipylna, BBB Bpb3KaTa Mpeau U Clel
KUHE3UTEepanus € aHajdu3upaH ¢ npuioxkeHnero Ha Wilcoxon Matched Pairs Test (Z/p);
Paznukara B croiiHocTute Ha GMFM-88, MAS, B ekcriepuMeHTaaHaTa rpyna ¥ KOHTpOJHAaTa
rpyna, npeau KWHe3UTepanusi U clie]] KUHe3UTepanus, € aHajlu3upaHa ¢ NPUIIOKEHUETO Ha
ANOVA/MANOVA: Repeated measures ANOVA /Post Hoc Tests/ Bonferroni test, a
pasnukarta BbB cToiiHOcTUTe Ha PROM, Mexy exkcriepuMeHTanHaTa rpyna U KOHTpOJHaTa
rpyna, npeau KUHE3WTepanus, cie] KUHE3UTEpanus € aHalu3upaH C IOPUIIOKEHUETO Ha
Mann-Whitney U Test (Z/p). CurandukanTHocTa e oapeaesena 3a p<0,05. [lannute ca
MIPEACTaBEHU B TAOJIHIIH U rpadUKH.

1. METOAUKA HA KHUHE3UTEPAIINSI. OBOCHOBKA, OTHOCHO

N3b0PA HA METO/ 3A IEHEHUE U ITPUJIO)KEHUE

B ekcrnepuMmeHTanmHaTa Tpyna IpHiaraxmMe KWHHE3WTepamus 3a BCAKO JIeTe
UHAMBUAYAJIHO, Bb3 OCHOBAa Ha  OCHOBHHUTE  NPHUHLMIKA HAa  ChbBPEMEHHAaTa
HEBpOpeXaOWINTAIMA, B KOATO CBIIECTBYBAaT MHOTO METOJOJOTHHM ¥ KOHIENIMH, KaTo B
MOBEYETO CIy4yau T€ ca 3aJbJDKUTENHU 3a HM3MO0J3BaHEe B MIporpamara (IOOTAETHO WIH B
KOMOMHAIIMS OT JIB€ WM TPU METOAOJIOTHH).

Heara Ha koMOMHMpaHaTa, CENMAJIN3MPAHA METOAMKA HAa KMHE3UTEpaIusiTa € 1a
noAoOpAT GyHKIIMOHATHUTE CIIOCOOHOCTH Ha JelaTa ¢ 1epedpaliHa napaims3a u Te 1a Obaar
CaMOCTOSITENTHH, 32 J1a MOTaT Jla U3IIbJIHABAT €KeAHEBHUTE cU HYXAU. OcBeH JieueOHa pous,
TS BIUs€ U TMPEBAHTUBHO 4Ype3 IMPeJoTBpaTsIBaHE Ha KOHTPAKTYPU M TOCTYpalHU
nedopMaluy BbB BCUUKU KpallHUIM (TOBA, KOETO JIOIBJIHUTEIIHO 3aTPYAHIBA MOJOOPSIBAHETO
Ha KayecTBEHATa JABUTaTelHa (PyHKIIMS Ha TE3U JIeLa).

Kunesutepanusra € HHIMBHAYAJHO OpHMeHTHpaHa 3a Besako Aere B EI' u KI' B
3aBHCHMOCT OT HY:KIHMTe MY. V3KIIFOUNTETHO BaXKHU Ca M M3IBIHIBAHETO HA AEWHOCTUTE OT
exxerHeBHUAT kuBOT (J{EX), B KOoUTO ydacTHUIM ca U POJUTENUTE KaTo Ko-TepaneBTu. Te ca
MHTETPUPAHU B ISUIOCTHATA KUHE3UTEPANeBTUYHA Iporpama U ca €1HO OT OCHOBHHTE 3BE€HA B
LeNuss TPEHUPOBBUEH mpolrec. B To3m ciydail KuHe3uTepamusTa uMMmMa  Iejarormyecka
(obpa3zoBarenHa) QyHKLUS.

B namara nucepranus ocHOBHUSAT (OKyC € BbpXy noaodpsiBanero Ha GMFM-88,
MAS u PROM, kakTo ¥ Ha HIKOH €JIIEMCHTH, KOUTO CME OIICHWJIM KaTO HM3KIIOYHTCITHO
BaYKHU (32 Ch3/1aBaHE Ha YCJIOBHUS 32 BEePTHKAIU3AIUSA HA NALMEHTA ChC CIIELHAaIeH aKIeHT

BBPXY JAOJHUTE KpaHUIIN).
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Mertoanuecku ykasanus. KuHe3utepaneBTHUHATa NpoLEAypa € pasleieHa Ha TpU
4acTU: MOATOTBUTEJIHA, OCHOBHA MW 3aKj4uTeqHa 4acT. [IpoabikuTenHocTTa Ha
KUHE3UTEepaneBTHHYATA IIporpamMa € 0K0JI0 55-65 MuH., 6-7 1HU B ceaMmuIiara, 6e3 MOYHBKY.
Bpemero 3a mpecToil BbB BepTHKaIM3aTOpa 3a €KIICEpUMEHTalHara rpyna - 25-30 muH. 3a
KOHTpOJIHATA Ipylla C€ BBBEXKIAT YINPaXHEHUS B CTOEK 3a ChIIOTO BpeMe. B cmyuawure,
KOraTto JaBaxMeé MOYMBKM, OOyUYEHUTE POAMUTEIM KMMaxa aHra)KMMEHT 3a IPUJIaraHeTo Ha
JIOMAIIIHU YIIPA)KHEHUS C JIelaTa, HO C I10-MaJIka UHTEH3UBHOCT U MPOIBJIKUTEIIHOCT.

C oco0eH akIIeHT CIIOMEHaBaMme, Y€ JBa JHU B CeJMHIIATa MpUIarame CyTpUH
npodecroHallHa KUHE3UTepalus, a Beuep eprorepamnus, T.. 2 Tepanud HAa JeH, B
NpOoAbJKeHHe HA IBe TOAUHH.

OCHOBHHTE LeJIM U 331a4M 10 BpEME Ha CHEUATHUTE yIPaXKHEHUs] € KOMOMHUpaHe
Ha HSKOJIKO METOAMKH (KOUTO ca CIIOMEHATH MO-TOpe B JAUCEPTalUATa), ca MoA0OpsBaHe Ha
JBUTATETHUTE yMEHHsI Ha JIETETO, MOJOOpsiBaHE | 3a MOJAbpKAHE Ha IOJIOKEHHETO Ha
TSJIOTO B CE/IEXK, CTOCXK M XOJCHE, OJ00psBaHe Ha KOOPAMHALMATA U OallaHca, TOA00psBaHe
Ha TacHBHAaTa M aKTHBHA CTaBHA aMIUIUTYJa, 0COOEHO Ha JojaHuUTE KpaiiHuuu. CpeacrBara,
W3IMOJI3BaHM B OCHOBHATA 4acT Ha KOMOMHHUpaHaTa Clielualn3paHa Mporpama ca MacuBHU,
MAaCUBHO AaKTUBHU YIPAXXHEHUS, YIOPAKHEHHS Ha ypeAu U C ypelu, €JIEeMEHTH Ha
eprorepanusi, enemeHTd or [ITHMVY — meronukara na Kabar; enementu or Meroaukara Ha
Bobath, ympaxunenust B mapanen kyoose (Parallel Bars) u mBeacka cTeHa, ympakHeHHUsS 3a
KOOpJAWHALMS B CENEXK U CTOEXK, YIPaKHEHHUS 32 TOPHM KPAaWHHMLM Ha ypeau, C ypeau H

IpyTH.

KunesurepaneBTiuHata mporpaMa 3amoyBalie ¢ IOArOTBHTEIHA YacT C

npoabkuTeHOCT 10-15 MuHYTH, BKIIIOYBAIIa MacaK (C [eJ MMOATOTOBKA Ha CErMEHTHTE
3a YHOpaXXHEHUs C MO-BHUCOKAa MHTEH3UBHOCT). MacakHUTE MOXBAaTH, KOUTO BKIIOUHMXME B
mpoueaypa ca: nornaxzaane (ediabopax), pa3TpuBane ((HpHUKIKsA), oMecBaHEe (TETpUCAXK) U
nexu BuOpanuu. [Ipunarat ce omie mapaguH U CTPEYHHI HA CKbCEHATa MYCKYJIaTypa, 3a
1a OOJEKYMM CIIACTUYHOCTTA /WM KOHTPAKTypuTe. B 3aBHCHMOCT OT TOBa KOJIKO CHITHO
u3pa3eHa Oelle KOHTpakTypaTa B CTaBUTe, JellaTa, KOMTO He ToHacsxa mnapaduH,
MPOABIDKUXA C MPHIIOKEHHE caMo Ha Macax. [lacuBHO pa3TsaraHe (CTPEYHHI) - B HAYaJIOTO
Ha OCHOBHATa 4acT Mpuiaraxme cbe 3aabpkane 30—-60 cexynam, ot 3-5 noBTOpeHuUs1, BbpXY
BCHYKH CITACTHYHH MYCKYJIH Ha JTOJTHU KpalHHUIHN (TIPY CIIAaCTHYHATA JTATUICTHS).

B ocHoBHaTa 4YacT mnpuiaraxMe OCHOBHU YIPaXHEHUS C NPOABIDKATETHOCT 35-45

MHUHYTH, CHMCTPUYHO 3a ABCTC CTPAHU HA TAJIOTO. HpI/I TE3U A€1a, B TC3U ABC 'OJHWHH, BAXXHO

3HAUYCHUC MMaxa MACUBHHUTE YNPAKHCHUSA (MCTO,Z[I/IKa Ha BOIZT&-BOG&T), HO ChIIO TakKa H
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aKTUBHUTE YIMPaXKHEHHUS 3a Te3u Jelld, KOMUTO MMaxa I0-MaJIk0o KOTHUTUBHU HapyIICHHUS,
3alo4YBaiKi OT MPOKCHMATHHS CETMEHT KbM IUCTAIHUA (pedieKTHBHA KUHE3WTEpamus -
KoHIlenus Ha bobar), kato ce BHMMaBamie 3a (puKcUpaHe-cTaOMIM3MpaHEe Ha ChCEIHATA
CTaBa, Cla3BaliK¥ MPHUHIIMIIA Ha MIpUJaraHe Ha MacuBHU yrnpaxkHeHus. [Ipe3 mbpBuTe Mecenu
MpujiaraxMe mpeIMMHO aCUBHU YNPAXKHEHUsI, TOKATO HE YCISAXME J1a MoJ00pUM TOHYCHT Ha
MYCKYJIUTE ¥ 00eMa Ha JIBIYKEHUE BHB BCHYKHU CTaBH, a IPEBAHTUBHO H JIa IPEOTBPATUM T10-
HATaTHIIHOTO PA3BUTHE HAa KOHTpPAKTypu. Upe3 TAX ce CTpeMsxMme Ja Ch3aaJeM a00pa
OCHOBa, 0e3 TMpekbcBaHE Ha Tepanusta. [Ipu wu3cneaBaHeTo ce HaOIOAaBalle JIMICA
MPUEMCTBEHOCT U TOCJEIOBAaTeIHOCT B MPUJIAraHETO Ha KHHE3UTepamusi OT pa3iIudyHu
TEpaNeBTHH M Ha PA3IMYHU €Talk OT Pa3BUTHETO Ha JETETO MPeIW Ja MOCTHIAT 3a
KHHE3UTEpaIus 1 IMOCJIeIBAIIO JBE T'OIUIITHO MPOCTICISIBaHE.
[IacuBHUTe ynpasKHeHUs] BKIIOYBAXA!
v TlacuBHu ympaxkHeHUs —  (UICKCUS/CKCTCH3US, aONYKIUs/aIIyKIus  Ha
tazobenpeHara crasa (art. coxofemoralis).
¢ IlacuBHU ympakHEHHS — JOp3aJIHA W TUIaHTapHA (priekcHs Ha TIIE3CHHATa CTaBa
(art. talocruralis) — momoOpsiBaHe M yBelMYaBaHE HAa aMIUIMTYJaTa B CaruTallHa
paBHUHA, OI00psBaHE HA €IACTUYHOCTTA. EBepcus M MHBEpCHs 3a YKpelBaHe Ha
m. tibialis anterior and m. tibialis posterior.
¢ IlacuBHU ymnpakHeHHUS — (IIEKCHUs/EKCTEH3Usl B KOJIAHOTO (art.genu), KIIIOYOB
€JIEMEHT 3a BepPTHUKAJIM3allMsl Ha MaIMeHTa, MOAr0TOBKA Ha JelaTa 3a ypaKHEHUS
B CE/IHAJIO MOJIOKEHHE, a ClIe]] TOBA BEPTUKAIN3AIIHSL.

I[TacMBHO-aKTUBHM YNPA:KHEHUS 32 TOPHUTE KpAWHUIM: (IICKCHA/CKCTCH3HSI,
a0ayKIIHs/aIyKITUsl ¥ BbTPEIIHA U BBHHIIIHA POTAllUsI HA paMEHHA CTaBa, (hJICKCHS/C€KCTEH3US
Ha JaKbTs, (QIEeKCHUs/eKCTeH3Us, yIHApPHA U pajJuaiHa JeBHAllUs, CyNMHHAIMS/TIPOHAIMUS Ha
KHUTKOBA CcTaBa. B mocnencTeue, B 0CHOBHATA YACT, CE BKIIOYNXA U eJIeMEHTH OT METOAUKHU
WIN Pa3JINYHU KOHUENIUH, KOUTO Ca CIIOMEHATH B JIMTEPATYPHHS 0030p Ha JTUCEPTAIUATA.
[Ipunaraxme wmetonuka Ha Boiita m bodar B kKOMOWHAmMs CBHC CTPEUMHT, 3a Ja
HOpMaJM3UpaMe MYCKYJTHHUS TOHYC B HSKOU KpaWHUIM U Jla YBEIHMYUM OoOeMa Ha JBUKCHHE.
[Tpunaraxme u PNF B koMOWHAaIMsI ChC CTPEUHHT, 32 J1a YKPEUM MYCKYJIUTE U CHIIO TaKa J1a
yBEIMYUM o0eMa Ha [BIDKEHHWE B CTaBUTe. B mo-roisiMa 4acT OT MAaCHUBHO-aKTHBHHUTE
YOpaKHEHUS TMpHilaraxMe KIIOYOBM TOYkH Ha KoHTpoa ,Key Points of Control”
(Bobath/NDT — neuro development treatment). OT4eToxme TOJOKHUTEICH €QEKT OT
MPUIOKEHWE Ha CIEIMaJHATa METOJOJIOTHS B KOMOHWHAIMATa OT ,,KIFOYOBH TOYKM Ha

KOHTpoI“ oT Meronukara Ha Bobath ¢ (NDT) ¢ macuBHO pastaraHe Ha Ta3zo0eapeHara +
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KOJSIHHaTa + TallOKpypajiHaTa cTaBa) MU oOydeHue B rijo0alHa MOTOpHUKA OT pa3iudHU
W3XOJIHH MTO3HUIIMU KaTO OOpBIIaHe, TBJI3EHE U JIp.

B 3ak/r0uMTe/IHA YAaCT — OTHOBO CTEPEUMHI U MoYMBKa Ha geuara 10-15 muH., ¢
pa3HOO0pa3HU TUXATEITHU YIPAKHEHUS.

Ciien ToBa MocTaBsAME JiellaTa BbB BEPTUKAIU3ATOPA C MPOIBIKUTETHOCT 25-30 MUH.,
KaTo 4pe3 NPOMSHA HAa HAKJIOHA HA BepTUKaJu3aTopa 3anousame ¢ 30, 40-50 rpaxyca n
nocreneHHo paocrurame a0 90 rpagyca (BepTHKaJdHO), 104 HAOIIOACHUETO HA
KMHE3UTepaneBTa. B 3akiounTenHaTa yacT nocTaBsMe Jelara caMo OT eKCIepUMEeHTalIHaTa
rpyna BbB BepTUKalu3aTopa. B KOHTposiHATa rpyma ce MpoBekaaT YIPaKHEHHS B CTOEXK ChC
CBILIOTO BPEMETPAEHE, C MO-MaJIka HaTOBAPEHOCT U ChOOPA3EHHU ChC CHCTOSHUETO Ha JAelara.
Cuutame, ye NOCTYPATHUAT KOHTPOJI U JIOKOMOLIMSATA Ca ChIIECTBEHO BaXKHU 3a MOJ00psiBaHE
KauecTBOTO Ha >kuBOT Mipu aeuata ¢ JLII. Umenno, mopaau ToBa, 3a J1a HE JHIlIaBaMe Jelara
OT KOHTpOJIHATAa Tpyla, MMaMe BKJIIOYEHH B MpOIleaypara TaKuBa YHIPa)KHEHUS, HO HE BHB
BEPTUKAIU3ATOP.

3abenexka: ChonenmajHaTa cHeNHAJIU3HMPaHAa, KOMOMHMpPAHAa MeTOAUKA Ha
KHHe3UTepanusaTa ce MpPoBeXIalle HWHAUBHAYAJIHO 32 BCAKO JeTe B 3aBHCHMOCT OT
BB3MOKHOCTHTE HA Aenara). Te3um ynpakHeHHs ce M3IBJIHABAT Npe3 nocienHure 12-14
Mecena (T.e nena Ha 34-48 mMeceria OT pakJ1aHeTo).

He e ot 6e3 3HaueHue na KaxkeM, 4e B 3aBUCUMOCT OT OOIIIOTO ChCTOSTHUE Ha JIETETO U
TEXECTTa Ha CBCTOSHUETO, aJanTalysITa KbM Cpefara M IEepCcOoHala, pa3iIudHUTE
CBITBTCTBALIM 3a00JIIBAaHMSI, UTPASIT MHOTO Ba)KHA POJISI 110 BpeMe Ha KWHE3UTEepaneBTUUHHS
MIPOLIEC M UMAT MPSIKO BIMSHUE BbPXY ChCTOSIHUETO (IeppopMaHca) Ha NaIlUeHTA.

MeTtoauka Ha KHHe3UTepanusi MPHU Jena ¢ JeTcKa nepedpajHa mapajmsa, KOsTo
MIPUJIOKUXME B €KCIIEPUMEHTaTHATa U KOHTpOJHATa Tpyna (ynpaxkHeHus npe3 mspsute 8-10
Mecena).

IToarorBuTeHa yacT

B moarorurTesiHa 4acT BKIIOUMXME YNPAXKHEHUS 3a HaMallsiBaHE HA MATOJOTUYHHST
toryc (10-15 muH) BKIOUBAIIA:
=  Macax;
* [lapadumn;

» CTpeuYuHT Ha CKbCEHAaTa MyCKyJaTypa.

OcHOBHA YacT
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+¢ TlacuBHU YIIPOKHCHUS B PA3JIUYHU U3XOJHU TTO3UIIHH:
e  THIJICH JIET;
e JICT;
e CTpaHHYEH JIET;
e KOJIIHHA OTOpa;
e CEIEK.
¢ VYrhpaxHeHHs 3a Bb3CTaHOBSIBAHE Ha INI00ATHA MOTOPUKA OT Pa3IMYHU H3XOIHU
MO3UIHH - (C MPOABIDKUTETHOCT 15-20 MuH):
e 0OpbIIaHeE;
e IIBJI3CHE;
e YIOPaXHEHUS B KOJISIHHA OTIOPa;
e csAllaHE /M3MpaBsHE;
e CTOEX C OIOopa;
e  yIpaKHEHUS Ha ypenu - purdoi, 6amanc 6op;
e TPEHHUPOBKA Ha MOXOJIKA;
e (pyHKUMOHATHU JBUXECHUS (XBalllaHE, TOCTUTaHE).
% VYnpaxHeHus 3a KoopauHaus u 6ananc (5-10 muH):
* YIpaKHEHUS BbPXY HECTAOMITHA MOBBPXHOCT;
* XOJIeHE Tpe3 MPENSATCTBUS;
iargopma 3a Bubparuu - WBV whole-body vibration platform
* yIpaKHEHUS 32 IByCTPaHHA KOOPIUHALINS.
» EneMeHTH OT OCHOBHHM METOIMKH:

* Bobath (NDT);

L)

* Vojta Tepamnus;
« PNF;
» CeH30pHa UHTETpaLys;

** YnpaxHeHus 3a nocrypanHa cradmnuzamms (1015 mun).

1. W.n. tunen ner: 1,2 ¢uexcus Ha TazoOeapeHara ctaBa (upe3 (uiekcusi Ha €IUHHUS
NOJIeH KpallHUK, HUe (puKcupame Opyrusi, 3all0TO MOpaad CIIACTUYHOCT HE MOXKEM Jia ce
JIBUKUM KpallHMKa B TIbJIEH 00eM, MOpaad TMPOTHUBOIIOCTABSIHE Ha aHTaroHucrure); 3,4

Bp’b].l_[aHe B .m.. TemnsT ¢ OaBeH. He moxxem Aa KOHTpOJHUpaME AUIIAHCTO IO BPEMC Ha
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MACUBHHU YIPAXXHEHUs, 3all0TO HsAIMaMme OOpaTHa Bpb3ka oT manueHrta. JlosupoBka 10-12
IIBTH.

2. W.n. Tunen ner: 1,2 BpHITHA poTalys Ha Ta300eapeHara ctaBa (poTalus ce mpuiara ¢
MOJIOKEHHE Ha TpoiHa (iekcus (Tie3eHHa, KOJsiHHA M Ta3o0eapeHa crasa). [lo Bpeme Ha
porauus TpsOBa Ja BHUMaBaMe€ 3a €BEHTyallHa JUCIIOKalus, cyOinykcauus U 3a
cnactuyHocTTa); 3,4 Bphinane B u... Temnst e 6aBeH. Jlo3uposka 10-12 nbTH.

3. W.m. tunen ner: 1,2 abaykuus Ha Ta3o0enpeHaTta craBa C eqHara pbka (Qukcupame
MIPOKCUMAITHUSI CETMEHT, JI0KATO C JIpyraTta U3IIbJIHIBaMe IBHKEHUETO Ha abaykuus. B 3,4 ce
BpbIIIaMe B U3X0aHa mo3unus. TemnsT € 6aBeH. JlozupoBka 10-12 mbTH.

4. W.n. ner: 1,2 ekcreH3us Ha Tazo0elpeHaTra cTaBa C €JHaTa pbka (pukcupame
MIPOKCUMAJTHUSI CETMEHT, JIOKATO C JApyraTa U3IbJIHABaME ABUKEHUETO Ha eKcTeH3usa. B 3,4
ce BpbIllaMe B M3X0/1HA Mo3ulius. TeMirbT e 6aBeH. Jlo3upoBka 10-12 mbTH.

5. W.n. Tunen ner: Mexay Bceku 2, 3 ynpakHEHUs M3BBHPILIBaME ACHBHO pa3TsAraHe Ha
CETMEHTA, BbPXY KOWTO cMe paboTWiIH, ¢ qo0pa GuKcaus U CTaOMIN3aIus Ha CETMEHTa U JI0
mpara Ha OoJjikata, KOWTO ompenensiMe OT coOcCTBeHaTa peakiys Ha TalueHTa.
[IpoabmxuTenHocTTa € NpudIM3UTEIHO | MUHYTA.

3abenexka: Bcuuku Te3um ympaxHenuss 3a ThC, kouTo crmoMmeHaxme, 0sixa H3MBIHEHU
CUMETPUYHO M Ha JiBaTa KpailHWKa. BBIpeku ue mo3ara u cuiata, KOMTO M3IO0JI3BaxMe, He
Morat ja ObJaT Mpelu3HO J03MpaHM €THAKBO W B JBaTa KpalHWKa, ThH KAaTo T€ HE ca
€HaKBH MO CUJIa, TOHYC U HEBPOJOTUYEH KOHTPOJL.

6. W.n. TuneH Ier: eKCTeH3usi B KOJsSHHa cTaBa (OT JEeKO (IEKTHpPAHO TMOJOXKEHHUE) U
3aabpKaHe 3a 5 CEKyH/H, CJe/l KOETO BPbBIIaHEe B U3XO/HA MO3UIMI. BHUMaBaxme ¢ TeMIOTO
U cujaTa, 3a JIa He pa3TerHeM WJIM CKbcaMe eKcTeH3opure. [lo3upoBka 5-6 mbTH.

7. W.n. tunen ner: 1,2 dnekcus Ha KoNsHHATa CcTaBa; 3,4 BpbIIaHe B H.M. TeMmbT e
6aBen. JlozupoBka 10-12 mptu. (IIpe3 msmoTo BpeMe MpaBUXME MACHBHU YIPaKHEHUS,
cria3BaiiKy €JHO OT MpaBujaTa 3a MpujiaraHe Ha NaCUBHU YIPaKHEHU).

8. W.m. tunen ner: 1,2 nop3udiekcus Ha TJIe3eHHATa CTaBa C MOANOMAaraHe Ha MPbCTUTE
Ha xoaunoto; 3,4 Bpbmane B u.i. TemmnsT € 6aBeH. JlozupoBka 10-12 mbeTu.

9. W.n. tunen ner: 1,2 mnaHtapHa (Jekcusi Ha TJIe3eHHATa cTaBa (KaTo MPBCTUTE Ha
XOJWJIOTO Ce€ MPUTHCHAT Haaony); 3,4 Bpbmane B u.n. Temnbr e GaBeH. He moxkem na
KOHTpOJIUpaMe IUIIAHETO IO BpPeME Ha MACHBHU YHPAKHEHMsI, 3aIOTO HsAMaMe oOpaTHa

Bpb3Ka oT nanuenta. Jlozuposka 10-12 nbTu.
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10. W.n. Tunen ner: 1,2 cynuHanus Ha rie3eHHaTa cTaBa (KaTo MPBhCTUTE Ha XOAUIOTO ce
NPUTUCHAT B BbTpelIHaTa ctpana); 3,4 Bppimane B u.a.. TemnsT e OaBen. JlozupoBka 10-12
nbpTH. C enHaTa pbka (pUKCHpaMe caMaTa CTaBa M Clie]] TOBa U3BBPIIBAME JIBUKEHHUETO.

1. W.n. Tunen ner: 1,2 mpoHanus Ha TriIe3€HHATa cTaBa (KaTo MPBCTHTE HA XOJIUJIOTO €
MPUTUCHAT B BBHINNHATA cTpaHa); 3,4 Bpbiiane B u.m.. Temmbt € 6aBeH. JlosupoBka 10-12
nbpTH. C enHaTa pbka (pUKCHpaMe caMaTa CTaBa M Clie]] TOBa U3BBPIIBAME JIBUKEHHUETO.

12.  W.n. crpannuen ner: 1,2 - ¢ekcus Ha pameHHara craBa 3,4 - ekcTteH3us. Bpbinane B
nan. Temnbr e OaBeH. He Moxkem aa KOHTpoiupame AWIIAHETO IO BpeME Ha MacUBHU
yIpa)KHEHUS, 3a110TO HAMaMe oOpaTHa Bpb3Kka oT nanueHTa. Jlosuposka 8-10 mbTu.

13. W.o. tunen ner: 1,2 - abaykuus Ha paMeHHaTa cTaBa (C eaHara pbka (pukcupame
camara paMEeHHa CTaBa C Jpyrara pbKa XBalllaMe JaKbTHaTa CTaBa U pbKaTa U U3IIbJIHSIBAME
nBukeHueTo. Ilpe3 msmoTo Bpeme Ha ympakHeHusiTa oOpbllaMe BHUMaHUE Ha oOema, 3a J1a
HsSMa EBEHTyaJlHO pa3TsAraHe, 3a Ja u30erHem Oojika mpu  jgereto); 3,4 Bpbliane B
n.n. TemnsT € 6aBeH. Jlozuposka 8-10 nbTu.

14.  W.n. tunen ner: ®ukcupame IJIE3EHUTE Ha JETETO, CHIIOBPEMEHHO H3IOI3BaMe
pbleTe cu, 3a aa (pukcupaMe KoJeHarta 3a 1a MOXKe J1a HarpasH ,,I myteannust moct®. [lpu 1.2
noBaura (C MOMOII) celanuiHaTa yact, 3.4 Bppiiane B u.n.. TeMnsT € 6aBeH. J{o3upoBka 6-
8 mbTH.

15. WM. cepex/croex: 3a 1a mogo0puM CTaOMITHOCTTA M J]a YBETUYUM MYCKYJHATa CHUJIA,
nocraBsiMe JIeTeTo B muiardopma 3a BuOpauuu Ha usuioto Tsui0 (WBV whole-body vibration
platform), kpaeTo s akTuBHpaMe 3a 1-2 MUHYTH, KaTo Mpeana3BaMe JAeTeTo OT MajaHe Mpe3
LSAJIOTO BpEME.

NB!!! Ako nereTro He MOKE J]a CTOM MPABO T'O MOCTABSIME B CEIHAJIO MOJI0KEHHE.

16.  W.nm. tunen ner: npuwiarane Ha nacuBHa KT upe3 Mozenu Ha ABMKEHHE: CIIUPATHO-
nuaronaneH wmozen mno Kabar. TemmbT B 0GaBen. llenmum ce 3ama3BaHe Ha IAaCHBHUTE
ammuntyaud. JlosupoBka 5-6 mbTH. YHOpaXXHEHHETO c€ BKIOYBA B OCHOBHAaTa 4acT Ha
mporpaMara, B 3aBHUCHUMOCT OT OOIIOTO CHCTOSSHUE Ha OOJHHUS W JIBUTaTEIHUTE MY
BB3MOXHOCTH.

17.  W.m. ner: [lereto € B ner, €IWHUs JOJIEH KPalHUK € CBUT U My OKa3Baxme
CBIIPOTUBJIEHUE B 00JacTTa Ha XOMWJIOTO (ONUT Jna ce mbi3u). IIpen nerero mocraBUxXMe
urpadka, 3a Jila ce OIuTa Ja Io XBaHe (CEH30MOTOpHa cTtuMmyinanus). TemmbT e OaBeH.

Jlo3upoBka 2-3 MHH.
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18.  W.m. tunen ner: CoMaToOCEH30pHU YIPAKHEHHS - C TIOMOIITA HA HEOCTBDP MPEIMET
CTUMYJIMpaxMe IUIaHTapHATa YacT Ha CTHIAIOTO, 32 J1a 3aCHUJIMM TAKTHIIHATA YYBCTBUTEITHOCT
Ha Te3u Jeua. Jlo3upoBka: mo 15 cekyHau Ha 1BaTa Kpaka.

3a0enexka: BCEKU BT, KOraTo cMe pabOTHIM B OOJIACTTa Ha TAJIOKpypalHaTa CTaBa U B
OM30CT 10 AXWIECOBOTO CYXOXHIIUE, CME IMOCTABSIIN IWJIMHIPUYCH MPEIMET T0J] CTaBaTa,
TakKa 4ye CTHIAIOTO JIa € CBOOOIHO U J1a MOTaT YIPaKHEHUATA J1a C€ M3IIBIHABAT MO-JIECHO H
0e3 ChIIPOTUBIICHUE.

19. W.n. cenex: OOpbIIaxMe Urpayka BbB BCHUKH IMOCOKU KbM JIETETO U TO HaChpUyaBame
Jla ce OmMuTa Ja sl XBaHe, JJOKaTO ro MpuIbpkaMe B o0yiacTTa Ha Ta3a (spina iliaca sup. inf.).

Jo3uposka 2-3 bt 1o 10-15 cexynam.

2

Que. 2 Vnpaosicnenue Ne2()

20. W cenex: IlocraBsime nerero cenHano BbpXY OamaHc OOpA M IO JBM)KUM BBB
BCUYKH TOCOKH, 32 J1a YKpenuM pedieKCUTe U paBHOBECHUETO MY, KaTO IO MOAINOMarxme ia
IbPKH PHLIETEe CU BIUTHATH (C MOMOILITA Ha JIpYTr KMHe3uTepanesT). Jlo3upoBka 2-3 mbTH 1O
15-20 cexynnu — durypa 2.

21.  W.m. cenex BbpXy MeauuMHCKa Tonka: C eHaTa pbKa TepaneBThT MOOMIN3UPA JIBaTa
rjie3eHa CUMETPUYHO €IMH CHpsAMO APYT, a ¢ ApyraTa pbKa XBalla ABETE€ ChEIHUHEHU pPble U
ce onuTBa 0aBHO Ja I'M MOBAMTHEe Harope. M3uakBa ce peakuus Ha U3MNpaBsHE U OaBHO ce
OIMTBA JIa C€ BEPTHKAIU3UpPa (€JHOBPEMEHHO YKpEIBaMe MYCKYJIUTE Ha TOPHUTE U JIOJIHUTE
KpailHuuu u pameHHus nosc). KomOunamms ot HeBpopas3BoiiHa Tepanusi no boGar u

KoHIIenusa Ha Bowra.
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22. N.m. croex: B 1.2 mereTo moBAUra eIMHMS Kpak (C MOMOIITAa HAa KUHE3UTEpaneBTa) Ha
CTOJIa M C€ OIUTBA Jla C€ U3IPaBU, KaTo CE LIeJIM MPEIU3BUKBAHE HAa MYCKYJIHHU KOHTPAKIIUH,
KaTo ce uMa MpeABHUJ, Y€ JETETO HAMAa KalalMTeT Ja Ce U3MpaBH Ha CTOJA, a B 3.4 Bpblla

Kpaka B u.1. Jlo3upoBka 4-5 mOBTOpEHUsI OCJIEA0BATEIHO C JIBaTa KpakKa.

Que. 3 Ynpaoscnenue No23

23. WN.n. cepexx BbpXy miBelnapcka Tonka: ENMHMAT KUHE3UTEpANEeBT IbPKU CEAHAIIO
JIETeTO0, KaTo TO MpUIbpXKa B o0NacTTa Ha Tas3a, JOKaTO APYTHUAT C€ HaBEeXJa Hamped U ¢
MOMOIIl TIOATIOMaraMe JIeTeTO J1a 3aabpKU yCrlopeaHa Mo3ulms u Ha 1,2 jga mpeMuHe OT
CeHaJIO TIOJIOKEHUE B U3NpaBeHo u Ha 3,4 Bpromiane B u.m.. TemnsT € 6aBeH. Jlo3upoBka 5-7

nbpTH — urypa 3.

24. W.n. cToex: BepTHUKAIU3UpPAME JIETETO WM IO ABPKHUM MPE] OINIeAAI0, U3MOI3BANKU
AFO (opre3a 3a rie3eH U CTHIANO), CTOMM 33aJ HETO U IO IBPKUM B Ta3a, KaTO MOCTaBSIME
UTpaYK{ B OTJIENIaIOTO, KOUTO TO JIa C€ OMUTA JIa XBaHe, KaTo MO TO3U HAuMH Mojo0psiBaMe

cTabmim3anusaTra Ha Tazo0eapeHara ctaBa u Topca. [lo3upoBka 2-3 metu mo 30-40 cex —

¢urypa 4.
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Que. 4 Ynpaosicnenue Ne25

25. .. croex: HCTCTO Ipea orjicaajio B CTpaHUYHa MO3ULIUA ABPXKKU C €aHAaTa CU PbKa
ryMCHa Urpaydka, 3aJICIICHa 3a OrjicqajIoTo, C Apyrara pbKa XBallla €JIaCTUYHa JICHTA, AbpiKaHa
OT KHUHE3UTCpAIICBTA, C TOBa YIPAKHCHUC CC LCIA HOI[O6p$IBaH€ Ha KOOpAWHaLUATa U

6ananca. /losupoBka 2-3 mbptu o 30-40 cex — ¢urypa 5.

Que. 5 Vnpascnenue Ne26
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26. W.n. cemex BBPXY MEIUIMHCKAa TomKa ¢ (rnextupanu koijeHe: JleTeTo csiga BbPXY
MeJIMIMHCKaTa TOomlKa, Ha 1,2 My momaraMme Ja ce u3npaBu , B 3.4 BpbIla ce B .M. (KaTo
€UHUAT KUHE3UTEPAIEBT IbP>KU TOPHUTE U IOJTHUTE KpaWHUIIM HA JIETETO, a APYTHUAT AbPKU

TOIIKATa, 3a J1a He MajHe AeTeTO OT Hesl). TeMbT e OaBeH. Jlo3upoBka 6-8 mbTH — durypa 6.

Que. 6 Ynpaosicnenue Ne27

27. WN.n. croex: JlereTto 3actaBa ¢ rbpO, 0OJIErHATO HAa CTEHA C €KCTEH3UpPaHU KOJICHE,
moJroMaraMe o ja adayIupa eIuHUsS Kpak, a CJIe]] TOBa W JIPYTus, KWHE3UTepareBTa csjia
mpeJl Hero W My momara (yKpenmBaHe Ha MYyCKyJiaTypaTa Ha I'bpOa M JOJHUTE KpaHHIIH.
Jo3upoBka 1-2 MuH.

28. WN.n. TuneH ner BBbpXy KyIIETKa: YTIpPaXHEHUS BBB CYCIEH3Ws BBbpPXY KIETKaTa Ha
Pomre, abayKIMOHHO-aITyKITMOHHN YIIPA)KHEHUS Ha Ta300e/peHaTa CTaBa, 3a yBEIMYaBaHE
Ha o0ema Ha nBuxkeHHe. TemnsbT e 6aBeH. Jlo3upoBka 3-4 MUH.

29. WN.n. cexexx Ha manueHTa BbPXY MEIUIIMHCKA Tomka c (iaexkTupanu KoneHa: Jlerero
csifla BBPXY MEAWIIMHCKATa TOIMKA U MPaBU JIEKW KPBrOBH JABMKEHHS C Ta3a, KaTO €IUHUST
KHUHE3UTEPATeBT IbPKH TOPHUTE U IOJTHUTE KPAHHUIIM Ha JETETO, a IPYTUAT AbPXKU TOTKATA,
3a J1a He TajHe aeTeTo oT Hes. J{o3upoBka 2 mbTH mo 30 cek.

3abenexka: Ilpe3 msmoTo nedeHue oOpbllaMe BHMMaHWE Ha JMINAHETO HA JETETO M Ce
TPKUM TO Ja HE ce MpeyMopsiBa, 3alll0TO MMaMe€ MHOTo ciiaba oOpaTHa Bpb3Ka, Taka 4e
TpsiOBa caMH Ja MPENEeHHM KOora My € HeoOXxoauma modvuBKa. [lo0 MpUHIMIT clies; BCAKO

M3MBJIHEHO ynpaxkHeHue My aaBame 20-30 ceKyHIH MOYMBKA.
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3aKJII0YUTEJIHA YACT

3akIIouMTeIHA YacT - OTHOBO pa3TsAraHe M nourBka Ha genara 10-15 muH., cien koeto

ro IOCTaBSIME BbB BEPTUKAIN3ATOPA C MPOIBIIKUTENIHOCT 25-30 MuUH.

Que. 8 Tepanus 6v6 6epmuKkaIU3aAmMop

Cnex mnpuKIOYBaHE Ha TEpanusATa, JETETO C€ IOCTaBsl BbB BePTHKAJM3ATOPA,
Kb/1eTO NPecTOsIBA NPUOJIM3UTEJIHO 25-30 MUHYTH BbB BEPTUKAIIHO IIOJIOKEHHUE 3a AelaTa
OT eKCIepHMeHTAJIHATa rpyna — ¢gurypa 8, a 3a jnenata B KOHTpPOJIHATa rpyna nMame
BKJIIOUEHHU B MpolieypaTa TaKUBa yNPAXKHEHHUSI OT M3XOJIHA MO3UIMUS - CTOEXK, KOUTO olaye

HC CC MMPOBCIKAAT BbB BEPTHUKAIU3ATODP.

I')TABA TPETA. PE3VYJITATHU U AHAJIU3
1. Ananu3 Ha pesyaraTure oT aHamMHe3aTa (CouMO-1eMOIrpPaBCKH XapPaKTePUCTHKHU IO

OTHOLLIEHHME HA Bb3PacTTa).

Ha rpajguka Nel ca mokasaHuTe CTOMHOCTH, KOUTO C€ OTHACAT JI0 Bb3pacTra Ha

Jgcnuara € uepe6paJ1Ha napajin3a B CKCIICPUMCHTAJIHATA U KOHTPOJIHATAa I'pyIia.
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I'pajuka Ne 1. Ananu3 na pezyimamume om anamuezama (Coyuo-oemozpagcku
XapaKmepucmuKu -no OMHouleHue Ha 6b3PAcmma).

Bospact
26

Mecen

25

24

23

22

21

20

O Mean

[ Mean+SD

18 T Mean+1,96*SD
Excnepumenrtanna  KonTposna

ITo oTHOLIEHNE HA MoJIa - IPEJCTaBIHETO Ha JielaTa ¢ nepedpaiHa napaiusa 1o 1o B
eKCIIepUMEHTaTHaTa U KOHTPOJHATA TpyIa € MmoKa3aHo B rpaduka 2. B ekcriepuMeHTamHaTa
rpymna ot obmio 15 neua, 10 (66,70%) 6sixa Mmbxku mon u 5 (33,30%) 0sxa OT )KEHCKH MO —
rpaguka 2.

B xonTponnaTa rpyna ot o6mo 15 pena, 9 (60,00%) 6s1xa oT MBbxkH nos u 6(40,00%)
Osixa ot xeHcku noil. Upes Pearson Chi-Square = 0,14 u p>0,05 (p=0,71)/Asymp. Sig. (2-

sided), HsAMa ChIIIECTBEHA pa3iiiKa MEXY JBETE TPYIIH.
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Ton

I Mzsaac
I Eerwum

Count

Excreproe HTATHA Koxrpoma

T'pyma

I'paghuxa Ne2. Ananu3z na pesynmamume om anamuezama. Coyuo-0emozpascKu
xXapaxkmepucmuku (no omuouienue Ha no.na).

Ilo oTHOLICHHUE HA BB3pPacTOBOTO M IOJOBOTO pasnpeacjaeHue, Cjica CTaTUCTUICCKa
06pa60TKa Ha OAHHUTC YCTAHOBUXMEC, Y€ HiAMa CTATUCTUYCCKH 3HAUYUMH PaA3JIMKU MCEKIAY
ABarta 1oJia 1 Bb3pacTTa Ha U3CJICABAHUAT KOHTUHI'CHT. prrII/ITe ca CAIHOPOAHU U CPABHUMH
10 IIOKAa3aTCJIMTC B aHAMHE3dTd, KAKTO U C PE3YJITATUTC HY6J'II/IKYBaHI/I OT Apyru aBTOpH

(Irwin & Ingram, 2017; Aander & Aandersson, 2019; Jackson&James; 2020).
2. Aunaau3 Ha ZaHHHTE 32 ABurareen gegpuuut no GMFM-88 ckana
2.1 Ananus pesyrmamume om medxcoyzpynosume paznuxu na GMFM-88 ckana

Ha Tabnuma Ne 38 u rpaguka Ne 38 e nmpencraBeHa € AECKpUNTHBHA CTAaTUCTHKA Ha
rpannyauTe ctorHocTH 3a EI' m KI' or GMFM-88 ckanara. B rpaHuyHUTE CTOMHOCTH Ha
GMFM-88 Bapupar B maTepBama Mean + Std.Err.; £95,00% DV 1 / %. 3a F=4,80 u
p<0,05(p=0,04) cpiiecTByBa 3HAYUTEIIHA pa3jiuka B cTOHHOCTTa Ha o0muss GMFM-88 mexy

JBETE TPYyIIN.

Tabnuua Ne 39 Paznuxa ¢ cmoiinocmume na GMFM-88 ckana ¢ EI' u KI'

I'pyma ; LS Means; Current effect: F(1, 28)=4,7971, p=,03700

Effective hypothesis decomposition
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DV 1/ DV 1 DV.1 DV.I

Cell No. I'pyna N
Mean Std.Err. |-95,00% +95,00%

1 Excnepumentanna | 6,60 | 1,56 3,41 9,79 |15

2 KonTposna 1,78 | 1,56 -1,41 497 |15

I'pyna; LS Means
Current effect: F(1, 28)=4,7971, p=,03700
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

12
%

10

DV_1

ExcniepuMenTansa Konrponna

I'pyna

I'paghuxa Ne 39 Paznuxa ¢ cmouinocmume na GMFM-88 ckana ¢ EI' u KI'

Pesynrarure nmokazanu Ha tabnuma Ne 39.1 ce otHacart Ha Post Hoc Tests/ Bonferroni
test ananmza. 3a p<0,05 (p=0,04). CepliecTByBa CTaTUCTUYECKH 3HAUYMa Pa3IMKa MEXIY
rpaHuyHUTe cTOMHOCTH Ha o0muss GMFM-88 B ekcriepumMeHTaIHaTa M KOHTPOJIHATA TpyTa.

Taoauya Ne 39.1 Post Hoc Tests / Bonferroni test

Bonferroni test; variable DV _1; Probabilities for Post Hoc Tests Error:

Between MS = 72,743, df = 28,000

{1} {2}
Cell No. I'pyna
6,60 1,78
1 ExcneprmMenTanna 0,04
2 Konrtponna 0,04

Ha Tabnuma Ne 40 u rpaduka Ne 40 e mpencraBeHa € AECKpUNTHBHA CTAaTUCTHKA Ha

rpannyHuTe ctoiHoctn Ha GMFM-88 npenu u cnen kunesurepanus 3a El.
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CroitnHoctute Ha GMFM-88 Bapupupat B unrepsana Mean + Std.Err.; £95,00% DV 1
/ %. 3a F=17,72 n p<0,001(p=0,000). CpiiecTByBa CTATUCTHUYECKU 3HAYUMA PA3JINKA MEKIY
rpannyHuTe croiHocTt GMFM-88 nipenu u ciie KUHE3UTEpanus.

Taonuya Ne 40 Paznuxa ¢ cmoiinocmume na GMFM-88 ckana ¢ EI" (npeou u cneo

c1ed 2 200unuiHo npunoHceHue Ha KUHe3umepanus
R1; LS Means; Current effect: F(1, 28)=17,724, p=,00024
Effective hypothesis decomposition
DV 1 DV.1 DV.1 | DV.1
Mean Std.Err. -95,00% +95,00%

Cell No. R1

1 O6uy GMFM-88 / Ilpeaun | 1,28 | 0,53 0,18 2,37 |30

2 O6uy GMFM-88 / Cnen | 7,11 | 1,76 3,50 10,71 |30

R1; LS Means
Current effect: F(1, 28)=17,724, p=,00024
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

%

DV_1

O6m GMFM-88 / Ilpen O6m GMFM-88 / Cnen
R1

I'pagpura Ne 40 Paznuka ¢ cmoiinocmume na GMFM-88 ckana ¢ EI" (npedu u cneo

cneo 2 200uuino npunoliceHue Ha KUHe3Umepanus)

Pesynrature mokazanu Ha Tabnmuia Ne 40.1 ce otHacsaT Ha Post Hoc Tests /Bonferroni

test ananmuzara. 3a p<0,001(p=0,000) cpimecTByBa 3HaUWTETHA pa3IMKa MEXIY TPAaHUYHUTE
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croitHocTn Ha oOmus GMFM-88 mnpenu u ciea NPUIOKEHHETO KHHE3WTEpaneBTUYHA
npouenypa 3a EI'.
Taonuya Ne 40.1 Post Hoc Tests / Bonferroni test

Bonferroni test; variable DV_1; Probabilities for Post Hoc Tests Error:

Between MS = 28,798, df = 28,000

1 2
Cell No. R1 {} 2
1,28 7,11
1 06 GMFM-88 / Tlpeau 0,0002
2 061 GMFM-88 / Cren 0,0002

Ha Tabnuma Ne 41 u rpaduxa Ne 41 e mpencraBeHa € JeCKpUNTHBHA CTaTHCTUKA 3a
croitHocture Ha GMFM-88 B ekcnepuMeHTasiHaTa M KOHTPOJIHATA Tpyma, MPeaud U Clie[
kuHe3uTepanusaTa. [ panuunure croitHoctu Ha GMFM-88 BBB Bpwika ¢ R1*I'pyma; LS
Means, Bapupaar B uHTepBaia Mean * Std.Err.; £95,00% DV 1 / %. 3a F=11,99 u
p<0,01(p=0,002). ChiiecTBYBa CTATUCTUYECKU 3HAMUMa pa3ivka B croiHocTTa Ha GMFM-

88 Mex 1y BeTe rpynu, npeau u cien kunesutepanus (p=0,002).

Taonuya Ne 41 Paznuxa ¢ cmoiinocmume na GMFM-88 ckana ¢ EI' u KI' (npeou

cneo 2 200uuino npunoiceHue Ha KUHe3Umepanusi)

R1*I'pyna; LS Means; Current effect: F(1, 28)=11,991, p=,00174

Effective hypothesis decomposition
DV 1/ DV.1 | DV.1 DV 1

Cell No. I'pyna R1
Mean Std.Err. -95,00% +95,00%

1 Excniepumentanuna O6m GMFM-88 / [lpeaun | 1,29 | 0,76 -0,26 2,83 |15

2 Excnepumentanna O6m GMFM-88 / Cnen [11,92 | 2,49 6,82 17,02 |15
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3 KonTponna O6m GMFM-88 / Ilpenu | 1,26 | 0,76 | -0,28 2,81 |15

4 Konrponna O6m GMFM-88 / Cnen | 2,30 | 2,49 | -2,80 7,40 15

R1*T'pyna; LS Means
Current effect: F(1, 28)=11,991, p=,00174
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

o3
S

e
(=T

DV _1

o N T N e )

=& ExcriepuMenTansa

O6m GMFM-88 /Ilpen 0O6m GMFM-88 / Crnex T Konrpoma

R1

I'pagpuxa 41 Paznuxa ¢ cmoiinocmume na GMFM-88 cxana ¢ EI' u KT (npeou u

cneo 2 200uuwino npunoiceHue Ha KUHe3Umepanus)

Pesynrature nmokazanu Ha tabauma Ne 40.1 ce otHacar 3a Post Hoc Tests/ Bonferroni
test anmammsata. 3a p<0,001(p=0,000) rpanmunara croiiHocT Ha GMFM-88 B
eKcliepyuMeHTaigHara rpyna cien kuHesutepanus (11,92%) 3HauuTenHo e mo-ronsiMa OT
croitHoctta B GMFM-88 B ekcnepuMmeHTanHara rpyna npeau kunesutepanus (1,29%). 3a
p>0,05(p=1,00) rpannunara croifHoct Ha obumsaT GMFM-88 B KOHTponHaTa Tpymna cief
kunesutepanus (2,30%) e He3HAuMuTeNHO MO-TojsiMa OT I'paHHMYHATa CTOMHOCT Ha OOLIHS
GMFM-88 B koHTponHaTa rpyma mnpeau kunesutepanusita (1,26%). 3a p<0,05(p=0,02)

croitHoctta B GMFM-88 B exkcnepumenTtanHarta rpymna, cien kuaesutepanus (11,92%) e
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3HAYUTEIHO € mo-royisiMa oT croiHoctTa Ha GMFM-88 B KI' rpyma cien kuHe3uTepanus
(2,30%). Ilo orHomenue Ha ExcnepumeHTaliHaTta rpyrna €KCIEpUMEHTAIHUIT MOJEN € MO-

100Bp (B CpaBHEHUTE Pe3yJITaTH) OT TO3U Ha KOHTPOJIHATA IPyIIa.

Taoena 41.1 Post Hoc Tests / Bonferroni test

Bonferroni test; variable DV _1; Probabilities for Post Hoc Tests

Error: Between; Within; Pooled MS = 50,770, df = 47,166
{1 | {2y | {3} {4}

Cell No. I'pynma KO R1 120 102 | 1.26 230
1 Excriepumentamna | O6m GMFM-88 / Tpenun 0,000 | 1,00 1,00
2 Excriepumentanna | O6m GMFM-88 / Crnen 0,000 0,000 0,02
3 Kontponna O6m GMFM-88 / IIpenn 1,00 | 0,000 1,00
4 Kontponna O6m GMFM-88 / Cnen 1,00 | 0,02 | 1,00

O6oowenue: CpaBHsBaHETO Ha OOOOILIEHUTE HAYAIHU WU KpalHU H3CIEABAHUS OT
GMFM-88 (mabauyu Ne38, 39, 40 u 41) couu, 4e mpeau KUHE3UTEPANEBTUYHOTO JICUCHUE
JieraTta ca ¢ OrpaHUYEeHH JBUTATEIHU Bb3MOKHOCTU. Clell MpuiioXKeHaTa METOIMKA P IIPH
rojisiMa 4acT OT MallMEHTUTE C€ YCTAHOBU CPaBHUTEIIHO 100pa (yHKIIMOHAIHA HE3aBUCUMOCT,
Oellle HaMIMYHA MYCKYyJIHA CHJIa M JIMIICA HAa TEHJEHUUS KbM XHUIEPTOHUS HA MYCKYJIHUS
Tonyc. [lomyyeHnure ot Hac pe3yaTaTu ca CpaBHUMH U MO-T00pU OT MyOJIMKYBAHUTE OT APYTH
aBTOpU pe3ydTaTH, KOETO TMOTBBbPXkAaBa MPABWIHUAT TOAXOJ TMpPH ampoOMpaHeTo Ha
crelnuanu3upaHaTa KHHE3WTepamneBTHYHa MeToauka. llpunokeHata oT Hac HoOBa
crienMagu3upaHa METOJMKa Ha KUHE3UTepamnus € choOpa3eHa ¢ HoBuUTe TeHaeHuuu. B EI’
MMOCTUTHAXME y/IBOJIETBOPSBAIIM PE3YyITaTH BbB Bb3CTAHOBSBAHETO HA BUTATEITHUS ACPUIIUT
olle B IBbPBUTE MeCelM. AHAIM3BT HAa pe3yATaTuTe OT CHeUHATM3UpaHuTe Mpoodu
MOTBbPK/1aBa CUTHU(UKAHTEH NoJIoKuTeNeH edekT. Taka mogoOpeHuTe GyHKIUU B TOPEH U
JIOJICH KpalHWK TojArnoMaraT B mocienctsue jokomorusata, JIEX u ¢uHuTe ABMX)EHUS Ha
ropeH kpaiiHuk. LlenTa e mocTeneHHo aganTupaHe U U3MO0JI3BAHETO UM BbB BCUUKH JIEHHOCTH,
KOUTO ca orpaHudeHu. Crurame, pe3ynTaTuTe, KOUTO IIOCTUTHEXME C€ JAbDKAT Ha
U3II0JI3BAHETO, Haii-Beue, Ha CIEIHaTU3upaHa, KOOWHUpaHAa METOJUKA C EJNEMEHTH OT

MeToukaTa Ha bobar 1 n3noa3BaHeTo Ha crienuanu3paH BeTukanuzarop. ABropute Al-Nemr

29



A et al, (2024) cpmo OTYMTAT BAXHOCTTA 3a MPUIOKCHHE HA YIPWKHCHHS 3a
BepTUKaJIM3aIMs, OaJaHc U paBHOBECHE.
2.2 Ananu3 na pezyaimamume om Modified Ashworth Scale.

2.2.1 Ananuz mna pesyamamume om Modified Ashworth Scale (MAS) -

Excnepumenmanna zpyna.

B mHamms Tpya w3cienBaxme MpoMsiHATa B MYCKYJIHHSI TOHYC upe3 Ashworth tect.
TecTupanu ca BCHUKU MALMEHTH MPEIU MPUIATaHETO HAa KHHE3UTEPAIHs U CJIe]l €JHA TOUHA.
OT exkcrnepuMeHTaJIHaTa M KOHTPOJHA Tpyrna MpH MalUEHTUTE ce HallioJaBa MpOMsHA B
MYCKYJIHUAT TOHYC, HO 0€3 Ja uMa MaToJIoTuyHO u3MeHeHue. CBbp3axMe MoAo0psiBAHETO Ha
JIBUTATETHUTE BB3MOKHOCTM Ha TMAIMEHTa W YyBEJIMYABAaHETO HA MYCKyJHaTa cuja C
MPWIOKEHATAa OT HAC METOJAWKA, €JIEMEHTH OT METOoAWKaTa Ha boOar m ympaxHeHHs Ha
ypeau, KOATO CIIOMOTHA 32 HOPMaJIM3UPAHETO HA MYCKYJHUS TOHYC, 0€3 J1a 1aBa Bb3MOYKHOCT
3a MaToJIOrMYHOTO My moBuinaBaHe. Ha Tabmumna Ne 42 u rpaduka Ne 42 e mpeacraBeHa e
JECKPHUIITHUBHA CTATUCTHKA HA aJIyKTOpH Ha Ta3o0eapeHa craBa (m.adductor longus, brevis,
magnus) npean kuHeutepanus. CTOMHOCTTAa HA MYCKYJIHHS TOHYC MpEIyd KUHE3UTEparus
Bapupa B wuHrepBan 2,80+0,41°; +£95,00%CI:2,57-3,03; wmenuanata BB3IM3a 3,00°,
MHHHMaJIHaTa CTOMHOCT BBh3au3a 2,00°, a MakcuManHaTa CTOHHOCT Bb3au3a 3,00°.

Tabauya 42. Pesynmamume om Modified Ashworth Scale (MAS) — EI'- A0oykmopu na

maszobeopena cmaesa / Ilpeou kunezumepanus

Vali Confiden | Confiden
Mea Media | Minimu | Maximu Std.
Variable d ce ce
n m m Dev.
N -95,00% | +95,00%
m.adductor longus,
brevis, magnus / 15 2,80 2,57 3,03 3,00 2,00 3,00 0,41

IIpean

Hammre pesynatatu ca chlOCTaBUMH C pe3yiaTuTe oT aBropute Yam et al., (2000).
ABropckusaT ekun Anasari et al., (2026) KOMEHTHpaT HaJEKHOCTTA Ha TecTa IpH

M3TO0JI3BAHETO MM 3a OTpeesiHe Ha (yHKIIMOHATHOTO ChcTostHUE Ha nena ¢ LI
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AntykTopu Ha Ta300e/1peHara cTapa
38

3,6

34

32

3,0

2,8 u]
2,6
2,4
2,2 O Mean=2,8
[ Mean+SD
2,0 =(2,386, 3,214)

T Mean=1,96*SD
1.8 =(1,9885, 3,6115)
m.adductor longus, brevis, magnus / Mpea,

I'pacpurka Ne 42. Pesynmamume om Modified Ashworth Scale (MAS) — EI- A0dykmopu
Ha ma3zobedpena cmasa / Ilpeou kunezumepanus.

Ha tabnuma Ne 43 u rpaduka Ne 43 ¢ mpejicraBeHa € JIECKPUINITUBHA CTATUCTHKA HA
¢braexcopu Ha TazobenpeHa craBa (m.iliopsoas) npeau kuHesutepamnus 3a EI'. CroitHocTTa Ha
MycKyJnHUAT ToHyc 3a EI, mpemu mpoBexnaHe Ha KHHE3UTEpamusi Bapupa B HMHTEpBaI
2,1340,35°; £95,00%CI:1,94-2,33; meauanata Bb3au3a 2,00°, MuUHMManHaTa CTOMHOCT

Bb3m3a 2,00°, a MakcHMaJIHaTa CTOMHOCT Bh3m3a 3,00°.

Taonuya Ne 43 Pezynmamume om Modified Ashworth Scale (MAS) — EI'- ¢haexcopu na

maszobdeopena cmaesa / Ilpeou kunezumepanusn

Vali Confiden | Confiden Std.
) Mea Media | Minimu Maximu
Variable d ce ce Dev

n m m
N -95,00% | +95,00%

m.iliopsoas /ITpenu | 15 2,13 1,94 2,33 2,00 2,00 3,00 10,35
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Diexcopy Ha Ta300eJpeHaTa cTaBa

3,0

2,8

2,6

2,4

22

2,0

O Mean = 2,1333
] Mean+SD
=(1,7815, 2,4852)
T Mean+1,96*SD
1,2 =(1,4437,2,823)
m.iliopsoas / TIpex

I'pagpuxa Ne 43 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢nekcopu na

maszobeopena cmaea / Ilpeou kunezumepanus

Ha Tabnuna Ne 44 u rpaduka Ne 44 e mpencrtaBeHa € JECKPUNTHBHA CTAaTHCTUKA HA
¢daekcopu Ha B KONsHHA crtaBa (m. semitendinosus, m. semimembranosus, m. biceps
femoris) mpenu mpoBexmaHeTo Ha Tpouenypara mo kuHesutepanus 3a EI. Cpennata
CTOMHOCT Ha MYCKYJHHUs TOHyC mnpenu kuHesutepanus € 3,00°; meamanata e 3,00°,
MUHMMalHaTa cTolHocT €  3,00°, a makcumanHata croiHocT € 3,00°. Ilpu Bcuuku
W3CJIC/IBAHM JIMIIA € PETUCTpUpaHa €JHa U ChIlla CTEeNEeH Ha MycKyJHus ToHyc (MAS = 3),

KOC€TO ITOKa3Ba II'bJIHA XOMOI'CHHOCT Ha M3BaJIKaTa.

Taonuya Ne 44 Pezynmamume om Modified Ashworth Scale (MAS) — EI'- ¢hnexcopu na

Konanna cmaga / IIpedu kunezumepanusn

Vali . .. .
Variable d Mea [Media | Minimu | Maximu
N n n m m

m.semitendinosus,
m.semimembranos
us, m.biceps
femoris / [Ipenu

15 3,00 3,00 3,00 3,00
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cDJ'IeKCOpI/I Ha KOJIIHOTO

O Mean =3
[] Mean+SD
=(,3)
T Mean+1,96*SD
1 =@3,3)
m.sem., m.semim. m.bic.fem. / Npean

I'pjuka Ne 44 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢hnexcopu na

Konanna cmaega / IIpeou kunezumepanus

Ha tabnuna Ne 45 u rpaduxa Ne 45 e mpeacraBeHa € JECKpUIITUBHA CTATUCTUKA Ha
IUTaHTapHU Quiekcopu (m.gastrocnemius, m.soleus) npeau kunHesutepanus. CToiiHOCTTa Ha
MYCKYJIHUSI TOHYC TIper KMHE3uTepamnusi Bapupa B unTepBan 2,13+0,35°; £95,00%CI:1,94-
2,33; meauanata Bb3au3a 2,00°, MUHMMAaIHAaTa CTOMHOCT Bh3m3a 2,00°, a a MakchMmajaHaTa

CTOMHOCT BB31H3a 3,00°.

Taonuya Ne 45 Pesyimamume om Modified Ashworth Scale (MAS) — EI-

naanmapnu gaexcopu/ Ilpedu kunesumepanusn

Vali N Confiden | Confiden

. Me Media | Minimu | Maximu Std.
Variable d N ce N m m Dev

N 295,00% | +95,00% '

M.GaSwOCNeMIUS, | 15 5 131 gy 233 12,00 | 2,00 3,00 0.35

m.soleus / [Ipeau
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TlnanTapuu drexcopu

3,0

2,8

2,6

2,4

22

2,0

O Mean =2,1333
14 [ Mean+SD
=(1,7815, 2,4852)
T Meanx1,96*SD
1,2 =(1,4437,2,823)
m.gastrocnemius, m.soleus / NMpeau

I'pagpuxa Ne 45 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢nekcopu na

Konanna cmaega / IIpeou kunezumepanus

Ha rtabmuma Ne 46 mnpencraBeHO € JECKPUIITUBHA CTAaTHCTUKA HA JOp3aHU (IEKCOpU
(m.tibialis anterior) mpeau kuHe3uTepamnus. CpenHaTa CTOMHOCT Ha MYCKYJHHUSI TOHYC TIpeIu
kuHesutepanusara € 1,00°; menuanara Bp3nu3a 1,00°, MuHUManHaTa cTOWHOCT Bh3nu3a 1,00°,
a MakcuMaiHata croiHocT Bb3nmu3a 1,00°. IIpu BCHUKM M3CIEeABaHM JIMLA € PErHCTpHpaHa
€lIHa U cChlla cTeneH Ha MycKynHusa Tonyc (MAS = 1), koeTo moka3Ba mbJIHA XOMOTE€HHOCT

Ha u3BaJKara.

Taonuua Ne 46 Pezynmamume om Modified Ashworth Scale (MAS) — EI- ¢haexcopu na

Konanna cmaega / Ilpedu kunezumepanus

Val Mea
Variable id n Median Minimum Maximum
N
m.tibialis anterior / [Ipeau 15 | 1,00 1,00 1,00 1,00
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Jop3uduexcopu

O Mean =1
[] Mean+SD
=11
T Mean+1,96*SD
-1 =(1, 1)
m.tibialis anterior / Mpeaun

I'pagpuxa Ne 46 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢hnexcopu na
Konauna cmaea / Ilpeou kunezumepanus

2.2.2. Ananuz na pesyrimamume om Modified Ashworth Scale (MAS) -

EKcnepumeHmaJlHa epyna - CJlcA 2 TOAUIIHO NPUIIOKCHHUEC HA KHHC3UTCpAIa

Ha Ta6muma Ne 47 u rpaduxaNe 47 e mpencraBeHa € JNECKpPUNTHBHA CTaTHUCTHKA Ha
aJIyKTopu Ha TazoOenpeHa craBa (m.adductor longus, brevis, magnus) cien 2 roauiiHa
kuHe3uTepanus. CTOIHOCTTa HAa MYCKYJTHHUS TOHYC Clie]] KUHE3UTeparnus Bapupa B MHTEpBaa
1,53+£0,13°; £95,00%CI:1,46-1,60; meauanata BB3ImM3a 1,50°, MUHMMAaIHATa CTOMHOCT

Bb3H3a 1,50°, a MakcuMaliHaTa CTOMHOCT Bh3nu3a 2,00°.

Taonuya Ne 47 Pesyaimamume om Modified Ashworth Scale (MAS) — EI'- aodykmopu na

TEC / cneo 2 200uwino npunoscenue Ha KuHe3umMepanus

' Vali Mea Confiden | Confiden Media | Minimu | Maximu Std.
Variable d ce ce m Dev

N " 95.00% +95,00% @ m

m.adductor longus,

. 15 11,53 1,46 1,60 1,50 1,50 2,00 10,13
brevis, magnus / Crien
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AZIyKTOpH Ha Ta3o0eqpeHaTa craBa

1,9

1,8

1,6

L5

O Mean = 1,5333

1,3 [] Mean+SD
=(1,4042, 1,6624)
T Mean+1,96*SD
1,2 =(1,2803, 1,7864)

m.adductor longus, brevis, magnus / Cneg,

I'pacpura Ne 47 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- aodykmopu na

ThC / cneo 2 z00uuwino npunoxcenue Ha KUHE3UMEPanus

Ha tabnuma u rpaduka Ne 48 mpencraBeHa € JECKpUIITUBHA CTaTUCTUKA Ha (priekcopu Ha
Tazo0enpeHa craBa (m.iliopsoas) cien KHHe3uTepaIus.

CroiiHOCTTa Ha MYCKYJHHS TOHYC CJeJ KUHE3uTepamus Bapupa B uHTepBana 1,5310,13°;
195,00%CI:1,46-1,60; menujanata Bs3nu3a 1,50°, MuHMMaNHaTa CTOMHOCT BB3MM3a 1,50°, a

MaKCcHMaJTHaTa CTOMHOCT Bb3im3a 2,00°.

Taonuya 48 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢pnexcopu 6

TBC /cneo 2 200uwmno npunoscenue Ha KuHe3umepanus

. Vali Mea Confiden (Confiden Media | Minimu | Maximu Std.
Variable d n ce ce N m m Dev

N -95,00% | +95,00% ’

m.iliopsoas / Cnenx | 15 |1,53 1,46 1,60 1,50 1,50 2,00 0,13
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@J’ICKCOPI/I Ha Ta306ez{peHaTa craBa

O Mean = 1,5333

1,3 [1 Mean=SD
=(1,4042, 1,6624)
T Mean+1,96*SD
12 = (1,2803, 1,7864)

m.iliopsoas / Cneg,

I'pagpuxa Ne 48 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢hnexcopu ¢
ThC

Ha tabnuma u rpadpuxka Ne 49 e mpeacraBeHa € JECKpUIITUBHA CTaTHCTHKA Ha
(dbaexcopu Ha KoiasHOTO (M. semitendinosus, m. semimembranosus, m. biceps femoris) ciex
kuHe3uTepanus. CpegHaTa CTOMHOCT Ha MYCKYJIHUSI TOHYC IIpeau KuHezuTepanusara e 2,00°,
Menuanara € 2,00°, muauMmanHaTta croitHoct 2,00° a mMakcumanHata ctoiHocT 2,00°. Tlpu
BCUYKHU M3CJICIBAHU JIUIIA € PETUCTPUpaAHa €Ha U ChIlla CTETEeH Ha MycKynHUsS Tonyc (MAS

= 2), KOETO TOKa3Ba II'bJIHA XOMOTEHHOCT Ha M3BaJIKaTa.

Taonuuya Ne 49 Pesyrmamume om Modified Ashworth Scale (MAS) — EI-

¢nekcopu ¢ konanna cmaea /cined Kuneumepanus

Vali . ..
Variable d Mea |Media | Minimu Maximum
N n n m

m.semitendinosus,
m.semimembranosus, m.biceps 15 (2,00 | 2,00 2,00 2,00
femoris / [Ipean
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CDJ'ICKCO]I)I/I Ha KOJSIHOTO

O Mean =2
[] Mean+SD
=22
T Mean£1,96*SD
0 =22
m.sem., m.semim. m.bic.fem. / Cneg

I'paghurka 49 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- ¢hnexcopu

6 KOIAHHA cmaea / cied 2 200UtiHO npUI0IHCceHUue Ha Kunesumepanus

Ha Ttabmuma Ne 50 u rpaduka Ne 50 mpencrtaBeHa e JECKpUIITHBHA CTaTHUCTHKAa Ha
IIaHTapHu Quiekcopu (m.gastrocnemius, m.soleus) ciieq mpoBeieHa KUHE3UTEpPANeBTUYHA
npouenypa. CToWHOCTTA Ha MYCKYJHUAT TOHYC Bapupa B wuHTepBana 1,07£0,26°;
195,00%CI:0,92-1,21; menuanata Bb3au3a 1,00°, MunuManHara croinocT BB3M3a 1,00°, a

MaKCHMaJHaTa CTOMHOCT Bh3nu3a 2,00°.

Taonuya Ne 50 Pesyimamume om Modified Ashworth Scale (MAS) — EI-

naanmapuu gaexcopu / cneo 2 200uiHO RPUNONHCEHUE HA KUHE3UMepanus

Valid Mea Cor::f;den Cor;f;den Media | Minimu | Maximu Std.

N D1 9500% |+95,00% @ ™ m m Dev.

Variable

m.gastrocnem
ius, m.soleus / 15 1,07 0,92 1,21 1,00 1,00 2,00 0,26
Cnen
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TlnanTapuu duexcopu

1,2

1,0

0,8

O Mean = 1,0667

0.6 [] Mean+SD
=(0,8085, 1,3249)
T Mean+1,96*SD
0.4 =(0,5606, 1,5727)

m.gastrocnemius, m.soleus / Cneg,

I'pajpuxa Ne 50 Pesynmamume om Modified Ashworth Scale (MAS) — EI-

naanmapnu gaexcopu / cieo 2 200UHO NPUNOICEHUE HA KUHE3Umepanus

Ha tabmuma Ne 51 u rpaguka Ne 51 e mpencraBeHa € JGCKPUIITHBHA CTaTUCTHKA Ha
nop3anau daexcopu (m.tibialis anterior) cieq KMHE3UTepanus 3a eKClepUMEeHTalTHaTa Tpya.
Myckynaust ToHyc Bapupa B uHTepBaia 0,30+0,25°; +95,00%CI:0,16-0,44; menuanara

Bb3im3a 0,50°, muanMaiHaTa ctoinocT Bh3mm3a 0,00°, a MakcHManaHaTa CTOMHOCT BBH3JIU3a

0,50°.
Taonuya Ne 51 Pesyimamume om Modified Ashworth Scale (MAS) — EI-
oop3annu hrexcopu / cied 2 200uiHo npuioceHue Ha KUHe3umepanus
. Vel Mea Contiidon | il Media | Minimu | Maximu d
Variable d n ce ce n m m Dev
N -95,00% | +95,00%
m.tibialis anterior / Caex | 15 (0,30 0,16 0,44 0,50 0,00 0,50 10,25
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Jlop3udnexcopu

0,8

0,6

0,4

0,2

0,0

O Mean =0,3
0,2 [1 Mean=SD
=(0,0465, 0,5535)
T Mean+1,96*SD
04 =(-0,197,0,797)
m.tibialis anterior / Cneg,

Taonuya 51 Pesynmamume om Modified Ashworth Scale (MAS) — EI'- oop3annu

¢nekcopu / cneo 2 200uwino npunoicenue Ha KUHE3UMEPAnUs

2.2.3 CpaBHsiBaHe Ha cTOoHHOcTHTEe 3a EkcnepumMentannara rpyma 3a  Modified
Ashworth Scale (MAS), npeau u cJjieq 2 roAMIIHO NPOBeKAaHe HA KHHe3UTepanus

Croiinoctra Ha Tecta (MAS — 3a amgmykropum Ha TazoOeapeHaTta cTaBa) Ciel
MpoBexkaaHe Ha kuHesutepanus 3a Z = 3,41 u p<0,001 (p=0,000) e 3HAYNTEIHO € HAMaJIeHa,
cipsMo cToiHocTTa Ha MAS mpenu oTrouBaHeTo Ha KHHe3uTepamnus (Tabnuma u rpaduxa Ne

52).

Taonuya Ne 52 Paznuka ¢ cmoiitnocmma na MAS (A00ykmopu na mazobeopenama cmaea
/ npedu u cneo cied 2 200uiHO nPUIoIHceHue HA KUHe3Umepanus

Pair of Variables Valid T @ Z p-level

Annykropu Ha Tazobenpenara ctasa / [Ipeau & Anmykropu

15 10,00 3,41 0,0007
Ha Tazo0eapenara crapa / Crnen
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Annykropu Ha Ta300eapeHaTa cTaBa
32
o
3,0 o
2,8
2,6
2.4
29
2,0 1
1.8
1,6
O Median

1.4 0 25%-75%

m.adductor longus, brevis, magnus / Mpegn T Min-Max

m.adductor longus, brevis, magnus / Cneg,

I'pagpuxa Ne 52 Paznuka ¢ cmoitnocmma na MAS (A00ykmopu na mazobedpenama cmaea
/ npedu u cneo cneod 2 200uHO RPUNIOICEHUE HA KUHe3umepanus

Croiinoctra Ha MAS (®nekcopu Ha Tazo0enpeHaTa CTaBa)3a eKCIIEPUMEHTAIHATA TpyIa U

ciel mpoBexaaHe Ha kuHesutepanud 3a Z = 3,30 u p<0,001 (p=0,000) 3HauuTenHO €

HamajieHa crpsMo crtoiHocrra Ha MAS (®Pnekcopu Ha Taso0enpeHara cTaBa) Hpeau

kuHe3uTepanus (tadbmauna Ne 53 u rpaguka Ne 53).

Taonuya Ne 53 Paznuka ¢ cmoiinocmma na MAS (gparexcopu na mazobedpenama cmaesa /
npeou u cneo cned 2 200uiHO NPUIONHCEHUE HA KUHe3umepanus

Pair of Variables Valid T | Z p-level

dnexcopu Ha Tazobenpenara craBa / [Ipenn &

®dnekcopu Ha Tazobepenara ctasa / Crnen 15 10,003,30 0,0009
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drekcopu Ha Ta300eIpeHaTa cTaBa
32

3,0 -

2,8

2,6

24

A7

2,0 -

O Median
1,4 [ 25%-75%
m.iliopsoas / Mpeaw T Min-Max
m.iliopsoas / Cnep,

I'paghuxa 53 Paznuka ¢ cmoitnocmma na MAS (¢prexcopu na mazoveopenama cmasa /
npeou u cieo cneo 2 200uuiHo NPUIOIHCeHUe HA KUHe3Uumepanus

CroitHoctra Ha MAS (®nekcopu Ha KOJsSHOTO), 3a EkcrnepumeHTanmHata rpyma — cieq
kuHesutepanusa 3a Z = 3,41 u  p<0,001(p=0,000) 3HAUMTETHO € HAMaJICHA CIIPSMO
croitHocTTa Ha MAS (®nexcopu Ha KOJSIHOTO) Mpeay KUHe3uTepanus (Tadbimuia u rpaduka

Ne 54).

Taonuya Ne 54 Paznuxa ¢ cmoiinocmma na MAS (¢paexcopu na xonanuna cmaea/npeou u
clled npogexcoane Ha KUHe3umepanesmuiHa npoueoypa

Pair of Variables Valid T @ Z p-level

®nekcopu Ha kosstHOTO / [Ipenu &

15 10,00 3,41/0,0007
dnexcopu Ha konsiHOTO / Cren
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®diiekcopu Ha KOJITHOTO
32
o
3,0 -0
2,8
2,6
2,4
2,2
2,0 0
O Median

1,8 [25%-75%

m.sem., m.semim. m.bic.fem. / Mpeg, T Min-Max

m.sem., m.semim. m.bic.fem. / Cnepg,

I'pagpurka Ne 54 Paznuka ¢ cmoitnocmma na MAS (¢haexcopu na konanna cmaesa /npeou
u cneod 2 200uiHO npunolceHue Ha KUHe3umepanus

Critnoctrana MAS (ITnantapuu duekcopu) cnen kuHezutepanus, 3a EI', 3a Z

= 330 u p<0,001 (p=0,000) 3HAUMTETHO € HaAMalleHa CHOpPSIMO CTOMHCOTTa  Ha MAS

(ITnmantapuau dekcopu) npeau kuHezutTepanus (Tadnuna 55 u rpaduka 55)

Taonuya Ne 55 Paznuxa ¢ cmoiinocmma na MAS (nnanmapnu ¢ghaexcopu / npeou u cneo
npoeeicoane Ha KUHe3UmepanesmuuHa npoyeoypa

Pair of Variables Valid T | Z p-level

[Tnanrapuu guexcopu / [lpenu &

[Tnantapau ¢uexcopu / Cren 15 10,0013,30 0,0009
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InanTapau duexcopu

32

2.8
2,6

2,4

O Median
0,8 [125%-75%
m.gastrocnemius, m.soleus / Mpeau T Min-Max
m.gastrocnemius, m.soleus / Cneg,

I'pagpuxa Ne 55 Paznuka ¢ cmoitnocmma na MAS (naanmapnuu pnexcopu / npeou u cieo
2 200uwino npunoscenue Ha KUHe3umepanus

CroitHoctTa Ha MAS ([op3udnexcopu) cien kuHezutepanus, 3a EI' 3a Z
= 341 u p<0,001(p=0,000) 3HauuTenHO € HaAMajeHa CHpsIMO CToWHOCTTa Ha MAS

(dop3uduiekcopu) npenu kuae3utepanus (tadimma 56 u rpaduka 56) .

Taonuya Ne 56 Paznuka ¢ cmoiitnocmma na MAS (0op3zannu ¢paexcopu / npeou u cneo 2
200UWHO RPUTIOMCEHUE HA KUHe3Umepanus

Pair of Variables Valid| T | Z p-level

Hop3udnexcopu / [penu &

JHopsuduexcopu / Crex 15 10,00 3,41 0,0007
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Jop3udnexcopu

0,8

0,6

0,4

0,2

0,0

O Median
-0,2 [125%-75%
m.tibialis anterior / Mpegn T Min-Max
m.tibialis anterior / Cnep,

Taoauya Ne 56 Paznuka ¢ cmoiinocmma na MAS (0op3zannu ¢prexcopu / npeou u ciueo 2
200UWHO RPUJIOICEHUE HA KUHEe3UMepanus

3a Kkonmpoanama 2pyna ce Ha6J'II-OI[aBa HM3BECTO 3a0aBsgHEe WU 3aABbPIKAHC HA PEIYJITATUTC

1o u3cje/BaHaTa ckana. He e ycTaHoBeHa MpoMsHa B CHAaCTMYHOCTTA Ha (prekcopute Ha
TazobenpeHara ctaBa oneHeHa ¢ Modified Ashworth Scale. Ilpu Bcuuku n3cneaBaHu Juia
cToMHOCTUTE Tipeau u cien 24 mecena 0sxa uaentuynu (MAS = 2), nopaau koero Wilcoxon
Matched Pairs Test He moka3zaxa ctaTucTuyecku 3HaunMa pasnuka (T = 0) (trabmuua 57 u

rpaduka 57.

I'pagpuxa Ne 57 Paznuka ¢ cmoiitnocmma na MAS ( ¢prexcopu ¢ TEC / npeou u cneo 2
200UWHO RPUTIOMCEHUE HA KUHe3Umepanus

Pair of Variables Valid T Z p-level

dnexcopu Ha Tazo0eapenara crasa / [lpenu &

dnekcopu Ha Tazobeapenara craa / Cien 150,00
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Drexcopu Ha Tazo0epeHaTa cTaBa

O Median
0 [ 25%-75%
m.iliopsoas / Npean T Min-Max
m.iliopsoas / Cneg,

I'pagpuxa Ne 57 Paznuka ¢ cmoitnocmma na MAS ( ¢pnexcopu ¢ ThC / npeou u cneo 2
200UUIHO NPUTIONHCEHUE HA KUHE3UmMePanus
CroitHoctTa HAa MAS (®rnexkcopu Ha KOJIIHOTO) cieq kunesurepanus 3a KI' 3a zZ
=3,41 u p<0,001(p=0,000) ¢ 3HAUNTEIIHO HAMaJIEHA B CpaBHEHUE CHhC CTOMHOCTTA HA MAS

(dnekcopu Ha KOJISHOTO) IIpean KuHe3uTepanus (Tadnuma 58 u rpaduka 58).

Taonuya Ne 58 Paznuka ¢ cmoiinocmma na MAS ( ¢prexcopu ¢ xkonanomo / npeou u cneo
npoeexcoane Ha Kunezumepaneemuuna npoyeoypa 3a KI'

Pair of Variables Valid T | Z p-level

®nexcopu Ha konsiHOTO / [Ipenu &

15 10,00 3,41 0,0007
®nexcopu Ha KoistHOTO / Crient
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DIieKCOopH Ha KOJISTHOTO
32
o
3,0 o
2.8
2,6
2.4
22
2,0 -0
O Median

1.8 0 25%-75%

m.sem., m.semim. m.bic.fem. / Npeau T Min-Max

m.sem., m.semim. m.bic.fem. / Cneg

I'pagpuxa Ne 58 Paznuka ¢ cmoitnocmma na MAS ( ¢pnexkcopu ¢ konanomo / npeou u
cieo 2 200UHO npunodcenue Ha KUHe3umepanus

O6o6menne: CroitHoctra Ha Modified Ashworth Scale (MAS) 3a agmykropure Ha
Tazo0eapeHara cTaBa ciel NpoBeneHara KuHezuTepanus 3a EI' e 3HaumTenHO HamaneHa
cnpsaMo u3xonHuTe croiHoctH (Z = 3,41; p < 0,001; p = 0,0007). IlomydyeHure pe3ynraTu
MIOKa3BaT OTYETIMBO pPELYLHpPAHE Ha CIACTUYHOCTTA, KOETO Ch3AaBa INPEANOCTaBKH 3a
1o100psiBaHe Ha MO3ULMOHUPAHETO HA JIOJIHUTE KpalHUIM U (YyHKIMOHAJIHATA MOOMJIHOCT.
Cnexn mNpWIOKEHHWETO Ha KHUHE3UTEpamnusTa C€ YCTAaHOBSIBA CTATUCTUYECKH 3HAYMMO
MOHI)KEHNE Ha CIIAaCTUYHOCTTa BBB (rekcopure Ha TazobeapeHata ctaBa (Z = 3,30; p <
0,001; p = 0,0009). Penykuusita Ha CIACTUYHOCTTAa BbB (DJIEKCOpPHUTE B KOJSTHHA CTaBa HMMa
KJIFOYOBO 3HAa4Y€HHME 3a MOJO0OpsiIBAaHE Ha CTOMKaTa, BEpTHKAIM3alMsATa U IMOATOTOBKaTa 3a
npuaBuxkBane. CroitHocTuTe Ha MAS mnpu miaHTapHuTe (IEKCOPH ChHINO TOKa3BaT
CTaTHCTUYECKU 3HAYUMO HamaseHue cnef Tepanusta (Z = 3,30; p < 0,001; p = 0,0009). To3u
pe3yJaTar e KJIMHUYHO 3HAYMM, Thil KATO HAMAJIEHATA CMIACTUYHOCT B IJIe3eHHATA CTaBa
NOANOMAra cTa0MJIHOCTTA MPHU CTOEK U NMOA00PSABA YCI0BUATA 32 00yUeHHe HA MOXOKA.

Hamanenusar myckyiieH TOHyC OJIaronpusiTCTBa yBeJIM4aBaHe Ha oOema Ha JBU)KEHHE
W yJlecHsBa W3MBIHCHHETO Ha  (yHKUMOHANIHWM  JBUraTenHu  3anaun. Cruen
KMHE3UTEpareBTUYHATA NHTEPBEHIIMS CE YCTAHOBSIBA CTATUCTUYECKU 3HAYMMO IMOHMUKEHUE Ha
cracTUYHOCTTa U Tipu aop3uduiekcopure (Z = 3,41; p < 0,001; p = 0,0007). ITomyueHnure
JaHHU TIOTBBP)KJIABAaT KOMIUIEKCHHUS €(eKT Ha KUHEe3UTepamnusTa BbpXY peryiaunusara Ha

MYCKYJIHUSI TOHYC.
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B koHTponHaTa rpymna He € yCTaHOBEHa MPOMsHA B CIHACTUYHOCTTAa HA IUIAHTapHU
¢baexcopwu, ounenena ¢ Modified Ashworth Scale. [Tpu Bcuuku u3cinenBaHu JIuIa CTOHMHOCTUTE
npenu u cnen 24 mecerna O0sixa uaeHtnunu (MAS = 2), nopaau koeto Wilcoxon Matched
Pairs Test He moka3zaxa craTuctuyecku 3HaunMa pasymka (T = 0).

IIo oTrHomenue Ha aopusduiekcusita cien kunesutepanusa 3a KI' mu 3a Z =341 u
p<0,001(p=0,000) 3HayuTEeIHO HaMajleHa B CpaBHEHHE CBC CTOWHOCTTa Ha MAS

(Jop3udnexcopn) npean KUHE3UTEPATTHS .

Taonuya Ne 59 Paznuka ¢ cmoitnocmma na MAS ( ¢pnexcopu ¢ konanomo / npeou u cieo
cied 2 200UHO npunodcenue Ha KUHe3umepanus

Pair of Variables Valid T | Z p-level

Hop3udnexcopu / [penu &

Hopsuduexcopu / Cnexn 15 10,00 3,41/0,0007

Jop3udexcopu
2,2
o
2,0 -0
1,8
1,6
1.4
1,2
1,0 -0
O Median

0,8 [125%-75%

m.tibialis anterior / Mpeau T Min-Max

m.tibialis anterior / Cneg,

I'pagpuxa Ne 59 Paznuka 6 cmoitnocmma na MAS ( ¢pnexkcopu ¢ konanomo / npeou u
cneo 2 200uiHo nPUNodceHue Ha KUHE3UMepanus
[Ipu pasriexxaaHe Ha TaHHUTE OT cTaTUCTHYecKaTa 00paboTka ¢ ANOVA Ha Tabnuna
u rpaduka Ne 60 e npeacraBeHa € JECKPUNTHBHA CTaTUCTHKA HA IPAaHUYHUTE CTOMHOCTH Ha
anaykropu Ha Tasobenpena ctaBa (MAS) B ekcnepMMeHTalHaTa M KOHTpPOJIHATa Trpyna.
I'pannyHUTE CTOWHOCTH Ha aJAyKTOpH Ha TazobenpeHa craBa (MAS) Bapupar B MHTEpBaja

Mean + Std.Err.; $95,00% DV 1 / °. 3a F=19,58 u p<0,001(p=0,000). CoiectBysa
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3HAYUTENIHA pa3liuka B CTOMHOCTTa Ha aAyKTopu Ha Ta3zobenpenara craBa (MAS) mexnay

nsere rpynu. [To-no6pu pesynratu ce orunrart B EI.

Tabauya Ne 60 Paznuxa ¢ cmoiinocmma na MAS ¢ EI' u KI' ( aooykmopu ¢ ThC/ npeou u
ced npogedxcoane Ha KUHe3Uumepaneemuuna npoyeoypa

I'pyna ; LS Means; Current effect: F(1, 28)=19,584, p=,00013
Effective hypothesis decomposition

DV 1/DV1 | DV.1 DV.I

Cell No. I'pyna N
by Mean |Std.Err. -95,00% +95,00%
1 Excnepumenrtanua | 2,17 | 0,06 2,05 2,29 15
2 KonTposna 2,53 | 0,06 2,41 2,65 15
I'pyna; LS Means
Current effect: F(1, 28)=19,584, p=,00013
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
2,8 S
2,7
2,6
2,5
— 24
!
2 23
22
2,1
2,0
1,9
Excnepumenranna Kontposnna
I'pyna

I'paghuxa Ne 60 Paznuka ¢ cmoiitnocmma na MAS ¢ EI' u KT ( aodykmopu ¢ ThC/ npeou u
cneo 2 200uuino npunodiceHue Ha KUHe3umepanus

ITpu ¢nexcopure B TBC chluecTByBa 3HauuTeNHA pPA3IMKa MEXIy TPaHUYHHUTE

cToHOCTH Ha ¢uiekcopu Ha Tazobenpenara crtaBa (MAS) B exkcnepuMeHTanHaTa U

KoHTposiHata rpymna (rpaguka Ne 61 u tabnuna Ne 61).

Taonuya Ne 61 Paznuxa ¢ cmoiinocmma na MAS ¢ EI' u KT (¢prexcopu ¢ THC/
npeou u cneod 2 200UUiHO NPULOIHceHUue Ha KUHe3Uumepanus

I'pyna ; LS Means; Current effect: F(1, 28)=12,727, p=,00123
Effective hypothesis decomposition
DV 1 DV.1 | DV.1 | DV.1

Cell No. T'pyna Mean |Std.Err. -95,00% +95.00%

N
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1 Excnepumenrtanua 1,83 | 0,03 1,77 1,90 |15
2 KonTposna 2,00 | 0,03 1,93 2,07 |15

I'pyna; LS Means
Current effect: F(1, 28)=12,727, p=,00132
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

V_
=
o
S

ExcnepumeHnTanna Konrponna

I'pyna

I'pajpuraNe 61 Paznuxa ¢ cmounocmma na MAS ¢ EI' u KT (¢prexcopu ¢ ThC/
npeou u cneo 2 200uiHO NPUNIOMHCEHUE HA KUHE3UMePanus

3. AHasmm3a Ha mexayrpynosure pasiauuust no Modified Ashworth Scale (MAS) /
Mann-Whitney U Test no orHomenne Ha ¢uiexkcopu B koasHHa craBa 3a EI' u KT,
Npeau M cJIe] NPOBekAaHe Ha KMHe3UTepaneBTHYHA NPoLeaypa.

Ha tabmuua Ne 62 u rpaduxa Ne 62 e mpencraBeHa € pas3iuKaTa B CTOWHOCTHTE,
U3MEpEeHU BbB (DJIEKCOpUTE Ha KOJITHHA CTaBa 3a €KCIIEpUMEHTaJHaTa U KOHTPOJHATa rpyna.
AHanu3bT € MU3BBPLIEH C HOBAa MPOMEHJIMBa (pa3iiMka), KOATO € MOJy4yeHa KaTo pasjuka
MEXJy CTOMHOCTUTE Ha KoJsHHHUTE (uexcopu (MAS) mnpeaw/ciaen — mpoBexaaHe Ha
KHHE3UTEepanus B eKCIIepMMEeHTaIHaTa U KOHTpoJIHaTa rpyna. 3a Z=-5,39 u p<0,001(p=0,000)
CHILIECTBYBa 3HAUMTEJIHA pa3jiiKa B CTOMHOCTTa Ha (iekcopu Ha KoistHoTo (MAS) Mexny
nsete rpynu. [lo-go6pu pesynratu ce oruutat B EI'.

Taonuya Ne 62 Paznuxa ¢ cmoiinocmma na MAS ¢ EI' u KI' (¢hnexcopu 6 konanna
cmaea/ npeou u cied 2 200UwiHO NPUNOIHCEHUE HA KUHe3Umepanus

Rank Sum Rank Sum Z . .
. . p- | Valid | Valid
variable Excnepumentans Kontponn | U |adjuste
level N N
a a d
Paznuka 120,00 345,00 %’ -5,39 10,000 | 15 15
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Boxplot by Group
Variable: Paznunka
2,2
o
2,0 o
1,8
< L6
I
=
=
2
14
1,2
1,0 -
O Median
0,8 [ 25%-75%
ExcriepumenTania Konrponuna T Min-Max
I'pyna

I'pagpuxa Ne 62 Paznuka ¢ cmoiitnocmma na MAS ¢ EI' u KI” (¢pnekcopu 6 konanna
cmaea/ npeou u cied 2 200UiHO NPUNOIHCEHUE HA KUHE3UMepanus

4. Anaimsa Ha Mexayrpynopure pasaumuusi mo Modified Ashworth Scale (MAS) /
Mann-Whitney U Test no orHomenue Ha niiantapuu ¢uexcopu 3a EI' u KI', npenn n
cJie/l MPOBeKIaHe HA KHHe3UTepaneBTHYHA NPoLeaypa.

Ha tabmuua u rpaduka 63 mpeacraBeHa € AECKPUNTHBHA CTaTUCTHKA HA TPAaHUYHUTE
CTOMHOCTH Ha muaHTapHu (iekcopu (MAS) B ekcrniepuMeHTallHaTa U KOHTpOJIHATa rpyna,
NIPeJN U cJieNl MPOBEJeHa KHHEe3UuTepanus. | paHnYHUTe CTOIHOCTTH Ha IUTAHTapHU (QIeKcopu
(MAS) Bapupar B umHTepBaia  Mean * Std.Err.; £95,00% DV 1 / °. 3a F=44,26 u
p<0,001(p=0,000) wu chIIECTBYBAa 3HAYMTEIHA pa3TMKa B CTOWHOCTTA HAa IUIAHTApHU
¢nexkcopu (MAS) mexny asere rpynu. [1o-100pu pe3yaTatu CTaTUCTUUECKU C€ OTYMTAT MPU

EI.

Tabnuya Ne 63 Paznuxa 6 cmouinocmma na MAS ¢ EI' u KI' (naanmapuu
¢drexcopu npedu u cneod 2 200uwino npunolicenue Ha KUHe3Uumepanus

I'pyna ; LS Means; Current effect: F(1, 28)=44,258, p=,00000
Effective hypothesis decomposition

DV 1 DV1 DV.1 DV.I

CellNo.|  T'pyma Mean Std.Err. -95,00% +95,00% N
1 Excnepumentanna 1,60 = 0,05 1,50 1,70 15
2 Konrponna 2,07 | 0,05 1,97 2,17 15
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T'pyma; LS Means
Current effect: F(1, 28)=44,258, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
2,3

2,2

2,1

2,0

DV 1

Excnepumenranna KonTponna

I'pyna

I'paghuxa 63 Paznuka é¢ cmoiitnocmma na MAS ¢ EI' u KI' (nnanmapnu ¢hnexcopu
npeou u cieod 2 200UUiHO NPUNOIHCeHUE HA KUHe3Umepanus

5. Ananuza Ha mexayrpynosute padiauuus Modified Ashworth Scale (MAS) / 3a
AOp3aJHH (JIEKCOPH B eKCIIePMMEHTAJIHATA U KOHTPOJIHATA rpyna.

Ha tabmuna Ne 64 u rpaduxa Ne 64 mpencraBeHa e JECKpUNTHBHA CTaTUCTHKA Ha
IpaHUYHUTE CTOMHCOTM Ha Jop3anHu Quekcopu (MAS) B ekcrnepuMeHTalHaTa M
KOHTpoJIHAaTa Tpyna. ['panuunuTte cToitHOCTM Ha nop3ainHu duexcopu (MAS) Bapupaar B
uHtepBaia Mean * Std.Err.; £95,00% DV 1 / °3a F=674,33 u p<0,001(p=0,000)
CBIIIECTBYBa pa3jIMKa B CTOMHOCTTA Ha nop3ainHu guiekcopu (MAS) mexay asere rpynu. [lo-

,Z[O6pI/I pe3yiITaTu, J0Ka3aHO CTATUCTUYCCKU, CC OTUUTAT IIPpU ET.

Taonuya Ne64 Paznuxa ¢ cmouinocmma na MAS ¢ EI' u KT (0op3annu ¢haexcopu
npeou u cned 2 200uiHO nPUNOIHCeHUEe HA KUHe3Umepanusi)

I'pyna ; LS Means; Current effect: F(1, 28)=674,33, p=,0000
Effective hypothesis decomposition

DV 1 DV1 DV.1 DV.I
Mean Std.Err. -95,00% +95,00%

1 Exkcnepumentanna | 0,65 | 0,02 0,60 0,70 |15

Cell No. I'pyna N

52



2 Kontponna 1,50 | 0,02 1,45 1,55 |15

I'pyna; LS Means
Current effect: F(1, 28)=674,33, p=0,0000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

1,7
1,6
1,5
14
13
1,2

DV_1

1,1
1,0
0,9
0,8
0,7
0,6
0,5

ExcniepumenTansa KonTtponna

I'pyna

I'pagpuxa Ne 64 Paznuxa ¢ cmoiinocmma na MAS ¢ EI' u KI' (0op3annu ¢hrexcopu
npeou u cieod 2 200UUiHO NPU0IHCeHUe HA KUHe3Umepanus)

6. PROM (Passive Range of Motion) / AHa/iM3a Ha Me:KIYTPyIIOBH Pa3JjInKM - Articulatio
coxofemoralis /flexio/ npenn npoBexkaaHe HA KHHe3WTepaneBTU4YHA npoueaypa 3a EI' U
KI'

Ha tabnuma Ne 65 u rpaduxa Ne 65 mpeacrtaBeHa e pasznukata B CTOMHOCTHTE Ha
PROM (Passive Range of Motion) na articulatio coxofemoralis /flexio (PROM) B
eKCIIepUMEHTalHaTa U KOHTpojHata rpyna. CTOHHOCTTa 3a eKCHepuMEHTaJIHaTa Ipyrna 3a

7Z=,03 u p>0,05(p=0,30)He3HauUTENHO € TO-TOJsIMa OT CTOMHOCTUTE U3MEPEHH CTaBaTa 3a B

KOHTpOJIHATA Tpyma.

Tabnuua Ne 65 Paznuxka 6 cmounocmma na PROM  Articulatio
coxofemoralis/flexio/ ¢ EI' u KI' npedu npoeexcoane na KunezumepaneemuyuHna

npoueodypa
variable Rank Sum Rank Sum Z p- Valid Valid
Excnepumentanna Kontponana adjusted | level | N N
articulatio
coxofemoralis 255,50 209,50 89,50 1,03 0,30 @15 15
/ flexio
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Boxplot by Group
Variable: articulatio coxofemoralis / flexio / [Tpenu
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o - -

86
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articulatio coxofemoralis / flexio / I[Ipenu

_D_
82
80
78
L
O Median

76 [ 25%-75%

Excnepumenranna Konrponna T Min-Max

I'pyna

Tabnuya Ne 65 Paznuxa ¢ cmoiinocmma na PROM Articulatio
coxofemoralis/flexio/ ¢ EI' u KI' npedu npoegescoane na npouedypama

Crnen mpoBekJaHe Ha KHHE3WTEpANeBTUYHA TpOIeAypa Ha Tpaduka u Tabiauma u
CTOMHOCTH B €KcllepuMeHTanHata Tpyna 3a Z= 4,78 u p<0,001(p=0,000) ce oruuta
3HAYUTENHO € TMo-roisiMa (rekcuss Ha articulatio coxofemoralis / flexio (PROM) B

excriepuMeHTanHara rpyna (okosio 100 ) — rabnuua Ne 66 u rpaduxa Ne 66.

Tabnuua Ne 66 Pazwuxa 6 cmounocmma na PROM- articulatio
coxofemoralis/flexio/ ¢ EI' u KI' cneo 2 200uuino npunoicenue na Kune3umepanus

variable Rank Sum Rank Sum zZ p- |Valid | Valid
Excriepumentanaa KonTponaa adjusted | level | N N
articulatio
coxofemoralis 345,00 120,00 (0,00 | 4,78 0,000 15 15
/ flexio
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Boxplot by Group
Variable: articulatio coxofemoralis / flexio / Cnex
110

105

—_
(=3
(=]

95

90

85

articulatio coxofemoralis / flexio / Cnen

80

O Median
75 [ 25%-75%
Excnepumenranna KonTponna T Min-Max

I'pyna

Tabnuya 66 Paznuxa 6 cmounocmma na PROM - articulatio coxofemoralis/flexio/ ¢
ETI' u cneo 2 200unino npunosicenue Ha KuHe3umepanus

CroitHocTuTe Ha Ha articulatio coxofemoralis/ abductio (PROM) B excriepumeHnTanHaTa rpymna
3a Z= 0,37 u p>0,05(p=0,71) He3HauuTENHA € MO-TOJsIMa OT CTOMHOCTUTE Ha a0MyKUUATA B
KOHTPOJIHATA TpyTa MPeId 3al0YBaHETO HA KMHE3UTepANleBTUIHATA Mpotieypa — Tadmuma No

67 urpaduxa Ne 67.

Tabnuuya Ne 67 Pazauxka 6 cmounocmma na PROM - articulatio
coxofemoralis/aooykyus/ ¢ EI' u KI' cnedo 2 zo0uwino npunoscenue Ha

Kunezumepanus
variable Rank Sum Rank Sum Z Tevel Valid | Valid
Excniepumenrtanna | KonTpostaa adjusted p N N
articulatio
coxofemoralis 240,00 225,00 105,00 | 0,37 0,71 15 15
/ abductio
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Boxplot by Group
Variable: articulatio coxofemoralis / abductio / ITpexu
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I'pyna
I'pagpuka Ne 67 Pazwuka 6 cmoiunocmma nHa PROM - articulatio

coxofemoralis/faooykuyua/ ¢ EI' u KI' cned 2 zo0uwno npunosicenue Ha
KuHesumepanus

Crnen mpoBek/laHe Ha KMHE3UTepalusi ce OTYMTa 3HAYUTENIHO Mo-rojisiMa ctoiHocT B EI' (p
=0,000) — rpaduka u Tabiuia Ne 68.

Tabnuuya Ne 68 Paznuxka 6 cmounocmma na PROM - articulatio
coxofemoralis/aooykyus/ ¢ EI' u KI' cnedo 2 zo0uwino npunosxcenue Ha

Kunezumepanus
variable Rank Sum Rank Sum Z Jevel Valid | Valid
Excriepumentanaa KonTpoiHa adjusted p N N
articulatio
coxofemoralis 345,00 120,00 (0,00 | 4,82 0,000 15 15
/ abductio
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Boxplot by Group
Variable: articulatio coxofemoralis / abductio / Ciex
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20
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16 O 25%-75%
Excnepumentanna Konrponna T Min-Max
I'pyna
I'pagpuka Ne 68 Pazwuka 6 cmoiunocmma na PROM - articulatio

coxofemoralis/aboykyus/ ¢ EI' u KI' cned 2 200uwmno npunoscenue Ha
KuHesumepanus
Croiinoctute Ha PROM - exkcTeH3us B KOJISHHHA CTaBa C€ OTYMUTAT HE3HAYUTEIHH KaTo
paslMKa 3a eKCIepUMEHTalHaTa W KOHTPOJHA TIpyla Ipead NpPOBEKIAHE Ha
KMHE3UTepaneBTU4Ha norenypa — rabnuna Ne 69 u rpaduxa Ne 69.

Taonuya Ne 69 Paznuka 6 cmoiinocmma na PROM - articulatio genus -extensio/ é
EI' u KI' npeou nposescoane na Kunezumepanesmuuna npoyeoypa

variable Rank Sum Rank Sum U Z level Valid | Valid
Excniepumenrtanna | Kontpoiraa adjusted p N N
articulatio
genus / 235,00 230,00 110,00 0,11 0,91 15 15
extensio
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Boxplot by Group
Variable: articulatio genus / extensio / I[Tpeau
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I'pagpuxa Ne 69 Paznuxa ¢ cmoiunocmma na PROM - articulatio genus -extensio/ ¢
EI'u KI' cneo 2 200uuino npunosxcenue Ha KuHe3umepanus

Crnen OTIIOYBAHETO HAa KMHE3UTEPAINlEBTUYHATA TPOICAypa € MpeacTaBeH pasnuka 3a EI' u
KI', xato B ekcnepumentanHata rpyna 3a Z=4,74 u p<0,001(p=0,000) 3HayuTenHO TMO-
rojsiMa, CTaTUCTUYECKa CTOWHOCT MO OTHOIIeHHe Ha oOema Ha nBmwkeHue 3a EI' — tabnuima
70.

Taonuya Ne 70 Paznuka ¢ cmoiitnocmma na PROM - articulatio genus -/extensio/ 6
ET' u KI' cneo 2 200unuino npunoxcenue Ha KUHe3umepanus

variable Rank Sum Rank Sum Z Jevel Valid | Valid
Excnepumenrtanna Kontponna adjusted p N N
articulatio
genus / 339,00 126,00 6,00 4,74 10,000 | 15 15
extensio
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Boxplot by Group
Variable: articulatio genus / extensio / Ciexn

O Median

O 25%-75%
ExcrniepumenTanna Konrponna T Min-Max

I'pyna

I'pduxa

Ne70 Paznuka ¢ cmouinocmma na PROM - articulatio genus -/extensio/ é

ET' u KI' cneo 2 200unuino npunoxcenue Ha KUHe3umepanus

Ilo oTHOmEHHMe Ha IlOp?;I/I(l)JIeKCI/I}ITa u CJlICa NPUIOKCHHUE Ha KHUHE3UTCpaAlHd OTYUTAMC

3HagnresneH nporpec B EI' ( p=0,000) - Tabnuma u rpaduxa Ne 71. MexxayrpymnoBUsT aHAIN3

MOTBbpPIKJAaBa e(I)CKTI/IBHOCTTa Ha TepaliuAaTa, KaTo CJICA HHTCPBCHUIUATA CKCIICPUMCHTAIHATA

rpyna JIeMOHCTpUpa 3HaYUTEIHO MO-BUCOKH cToiHOCcTH o GMFM-88 n nBere rpynu, HO 1o-

n3paseHa B EI'.

Taonuuya Ne 71 Paznuxka ¢ cmoutnocmma na PROM - articulatio talocruralis /
dorsiflexio /¢ EI' u KI' cneo 2 200uwino npunoicenue na Kune3umepanus

variable

articulatio
talocruralis /
dorsiflexio

Rank Sum Rank Sum Z level Valid | Valid
Excriepumentanna  KontpomHa adjusted p N N
339,50 125,50 5,50 4,63 0,000 15 15
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Boxplot by Group

Variable: articulatio talocruralis / dorsiflexio / Ciexn

articulatio talocruralis / dorsiflexio / Criex
S

O Median

EKC]’[CpI/IMCHTaHHa

I'pyna

KonTponna

[125%-75%
T Min-Max

I'pajpuka Ne 71 Paznuxa ¢ cmoiunocmma na PROM - articulatio talocruralis /

dorsiflexio /6 EI' u KI' cneo 2 200uwino npunoicenue Ha KUuHe3umepanus

7. Komopouaurer.

Ha tabnuma u rpaduxa Ne 72 ca IlpeacraBeHuTte pesydaTaTH ce€ OTHACAT [0

KPBCTOCAHOTO TaOIMYHO NpEJCTaBsiHE Ha rpyna *koMmopOuautrer B excnepuMeHTanHarta

rpyna ot 15 mema, 5 (33,30%) ca 6e3 xomopoOuautet, 5 (33,30%) - umanu enuiencus,

neopmanuu u mpobiemu ¢ nosara, a 5(33,30%) ca nedopmanuu U NOCTypaIHU MPOOIEMH.

B konTponHara rpyma ot 15 mema, 4 (26,70%) ca 6e3 xomopoOummuret, 3 (20,00%) -

enuiencus, naepopManuu ¥ moctypasHu mpobnemu, 7 (46,70%) umanu nedopmanuu u

noctypasiu npobsemu a 1(6,70%) umano aepopManuu M TOCTypalHH Mpodiemu &

npobaemMu ¢ KoHIeHTpalusaTa U BHuManueTo. 3a Fisher's Exact Test = 1,94 u p>0,05(p=0,72)

/ Monte Carlo Sig. (2-sided) / 0,71-0,73/. Hama cbiiecTBeHa paszinka B KOMOPOUIHOCTTA

MEXIy eKCTIEpUMEHTATHATA U KOHTPOIHATA Tpyma

Tabauya Ne72 I'pyna * Komopbuoumem

Komopbuaurer
Hsama Emunencus, |Hdedopmammu |[dedopm.u mocry.
Tpyma KomMopOuaHoc |[edopmannu u " npobaemu,
T IIOCTYpAJIHU | IOCTYpPAJIHU [IpoGnemu ¢ Total
npobaemMu npoOJeMH | KOHIIEHTpauusTa
Y BHIMAHUETO
Excnepumenrtanmna Count 5 5 5 0 15

60




% 33,30% 33,30% 33,30% 0,00% 100,00%
Komthosia Count 4 3 7 1 15
P % 26,70% 20,00% 46,70% 6,70% 100,00%
Total Count 9 8 12 1 30
% 30,00% 26,70% 40,00% 3,30% 100,00%
E Komop brmgereT
Hama xomopoiemoeT
o o
Hedopmarpor 1 mocTypamea
. e
g
]

2

Excreprmerramsa Koxrpona

IMpyma

I'paghuxa Ne 72 Komopbuonocm 6 EI'u KI”

O06o01IeHre Ha Pe3yJITATUTE OT U3CIIEABAHUATA:

Cnen aHanu3upaHe Ha  pe3yJTaTUTE OT NPOBEACHUTE  M3CJIEABaHUs, CIEl
KMHE3UTEPANIeBTUYHUTE TMPOLEypH CTaBa SCHO, Y€ HMa MOJOOpEeHHE B JBUTATEIHUS
neunut (MyCKyJiHA CHJIa, MYCKYJICH TOHYC, KOOPJIMHAIIMS U TOXOJKA) MPHU MAIMEHTUTE OT
EI' u KI', karo BiomaBaHe Ha TOKa3aTelUTe He ce HaOmromaBa. Hail-roisiMo mpomeHTHO
BB3CTAaHOBSIBAHE, OYAKBAHO, CME€ MTOCTUTHAIU TpH aeuara B EI .

3HauMTeNHa 4YacT OT MAallMeHTUTE, MPU KOUTO MPUIOKUXME HalllaTa Clelralu3upaHa
METOJMKa Ha KWHE3UTEepanus 3a Mpo(UiIaKTHKa Ha YCIOKHEHUSTA U JICUYCHHUE, MOCTUTHAXA
moA0OpeHUE B ABUTATSIHUAT NePUITUT Clie] €Ha TOANHA.

B aucepTanMoHHUAT TPy OTUUTAXME PE3YITATUTE PETYISIPHO, HO Hal-3HAYUM e(eKT
ce HaOmromaBa cnel BTopara roauHa. CTaTUCTHYECKHM 3HAYMMa TIOJOXKUTEIIHA MPOMsHA
otuetoxme npu EI' u KI' B ch1oTo Bpeme.

[IpoBeneHOTO W3CIEaBaHE [OKa3Ba, Y€ TMPUIOKEHHETO Ha CICIHAIN3UpaHaTa
KHHE3UTEpareBTUUYHA METOJMKAa BOJIM JIO CTAaTHCTHYECKH 3HAYMMO TIOJOOpEHHE Ha

JABHUI'aTCIIHUA I[e(bI/II_II/IT KaKTO B CKCIICpHMMCHTAJIHATA, TdAKa W B KOHTPOJIHATA IpyIia. IIo-
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BHCOKMAT IPOLHECHT HAaA (lJYHKIII/IOHaJIHO BbH3CTAHOBABAHE IIPU HNalUCHTUTE OT
CKCIIEepUMCEHTAJTHATA TIpyla IIOKadBa II0-rojJssMa e(l)eKTI/IBHOCT Ha MNpeajjoxkeHara
METOAHUKA, KaTO Haﬁ-nspa:sen TEpaneBTUYCH eq)eKT ce Haﬁ.]'llOL[aBa CJIeq BTOpaTa roamHa

OT MPOCJICAABAHETO IO BCUYKH U3CJICABAHU IMMOKA3aTEIN.

JAUCKYCUA:

Cropen penuma aBTOpH, JeTCKara IiepeOpaiHa Mapaiu3a € IOJIHETHOIIOTUIHO
3a0osBaHe. B moBeyeTo ciiyyan KMHE3uTepanusaTa ce 0a3upa Ha METOJMKH, CIIOMaraiiy 3a
BB3CTAaHOBSIBAHE HAa MYCKYJIHAaTa CHJIa, HOpMaJU3upaHe Ha MYCKYJIHUS TOHYC, a Ha MO-KbCEH
etan W moxonkata. [IpakTukara mokasBa, Y€ NPUIOKEHUTE METOJIWKH, Ch3JaBaT 100pa
OCHOBA 32 BB3CTAaHOBSBAHEC Ha MAIlMCHTA.

YcraHoBUXME, Y€ TIPU Ppa3IMYHUATE TMAlMEHTH, XoJa Ha 3a00JsiBaHETO U
BBH3CTAHOBSIBAHETO MMa TOJIsiMa BapuabUITHOCT, IPOTHYA CTPOTO MHJIMBUYaTHO U 3aBUCH OT
penuia (hakTopu: B3PACT, MO, ChI'BTCTBAIIN (AKTOPH U APYTH.

JlaHHWTE OT HAIIUTE W3CJIEIBAHMS Ca CPAaBHUMHU C pE3yJTaTUTE IMyOJMKYBaHU OT

npyru aBropu (Holew M., 2002ABpamoBa, M., 2019; I'pamatuxoBa M., 2021; Ilykpu H.,
2021;)
[Ipu maToPpu3NONOTHUHHUAT aHATINU3 peAUIla aBTOPH UMAT aaTEPHATHBHU CTAHOBHINA OTHOCHO
HEBPOIUTACTUYHOCTTA, HEBPAITHUTE MPEXKH, CIOHTAHHOTO BBH3CTAHOBSIBAHE HA CBHIIUTE U
aHTa)XUpaHe Ha HEyBpeJeHaTa CTpaHa Ha MO3bKa B paHeH amOymnaTtopeH etam. [locoueHute
XapaKTepUCTHKU M3UCKBAT 3abJI00UYE€HA KOMIETECHIIMS 10 OTHOIICHHWE Ha TepaneBTHUHUTE
ITOJIXOJTH.

OcHoOBaBaiiku ce CbBpEeMEHHaTa HEBPOAHATOMHS W HEBPO(DU3HOJIOTHS CE€ MPaBAT
3aKJIIOYEHUE, Y€ B MOCICAHUTE TOAMHM HMMa MPOMSHA B KJIACMYECKOTO CXBallaHE 3a
perenepanusta Ha [THC cnexq mo3buHa yBpena. biarogapenune Ha KOpoBaTa U HEBPOHAIHA
IJTACTUYHOCT W TPHWJIAraHETO Ha HOB BHUJ MEJAMKAMEHTH, a ChIO U HA HEMEIUKAMEHTO3HU
BB3/ICHCTBUS, C€ TMOATNOMara Ipoiieca Ha MO3b4YHaA peopranm3aius [lpu mpunaranero Ha
crielanu3upaHaTa METoIMKa ce HaOllerHa Ha YIPaKHEHUS U 32 HEAHTQXKHPAHUTE KpaWHUIU
W KUHE3UTEpamnus 3a YBPEACHUTE KpallHUIM 3a Jla ce MOANOMOTHE M CTUMYJIHpa
KOMILJIEKCHAaTa peoprann3anus Ha MO3bKa.

CpaBHSBaHETO Ha TOJYYEHUTE PE3YNTaTH C JHUTEPATypPHUTE JaHHU C€ OKa3a TPYIHO,
Mopajd HaJW4Yue Ha Pa3HOIMOCOYHM M HE MHOTO Ha Opoil MyOJMKanuv, CBBP3aHH C

MPUIIOKCHUCTO Ha CIICIUAJIM3WpaHa MCTOAWKA W NPCACTABAIIN KOHKPETHU JAHHU OTHOCHO
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XapaKTepUCTUKAaTa HAa KOHTUHIEHTA, KIMHUYHOTO UM H3CJIEJBaHE M OLIEHKaTa Ha CBILHUTE,
CTpaTEruuTe 3a Bb3CTAHOBSBAHE, KAKTO U IMHAMUKATA B HAJIMYHUTE PE3YJITATH.

AHamu3bT Ha pesynaratrute no GMFM-88 ckanata mpeam 3amoyBaHe Ha
KHHE3UTEepanusaTa NPH eKCIIePMMEHTAJHATA W KOHTOPJIHA Ipyna I0Ka3BaT HaJM4yue Ha
3HAYUTENHO Hu3pa3eH apurareneH naepuuur. Haii-Bucoku croiiHocTH ce HaOI0AaBaT B
u3MepBaHe ,,A* (JexaHe u npeoOpbINaHe), KOETO MOKa3Ba YaCTUYHO ChXPAaHEHHU Haii-0a30BU
NBUTATEIHU yMeHus. B cnenBamure usmepsane — ,,b (3aemane Ha cenex) u ,,B* (mbizene u
KJISIKaHE) — CTOMHOCTUTE ca CHJIHO 3aHM)KEHH, KaTo IPH IOBEYETO Jela MeJuaHaTa OCTaBa
0,00%, koeTo CBUAETENCTBA 3a JIMIICA HA CAMOCTOSITEIHO M3IIBJIHEHUE HA TE€3M JABUraTEIHU
neitHoctu. B usmepBane [ (u3npaBsiHe) ce ycCTaHOBSIBAT MHUHUMAJIHM (PYHKIIMOHAIHU
BB3MOXHOCTH, a B U3MepBaHe ,,/[* (xoneHe, OsiraHe U ckayaHe) IPU BCUUKH U3CIIE/IBaHU JIMIIA
ce OTYMTA IIbJIHA JIMIICA HA JIBUTATEJIHU YMEHMs, CBbP3aHM C HE3aBUCHMA JIOKOMOIIMS.
Huckara obma croitnoct Ha GMFM-88 ckanata mpeau TepaneBTHUHATa WHTEPBEHIIMS
MOTBBPK/1aBa TEXKKaTa CTENEH HA JBUTATEIHO OrpaHUYEHUE U 000CHOBaBa HEOOXOJIMMOCTTA
OT IIpWJIaraHe Ha IieJieHacoueHa KMHe3uTepaneBTuyHa nporpama. [lonydyenure pesynratu ce
Ja ce IpuemMaT KaTo HM3XOAHO (PYHKIMOHAJIHO HHMBO, CIPSIMO KOETO IIe ObJe OlleHEeHa
e(eKTUBHOCTTA Ha MIPOBEJIeHaTa KUHE3UTEPAIIU.

[TpoBeeHUSAT  MEXIYTPYIIOB aHaJM3  TOKa3Ba, Y€  IpUIOXKEeHaTa
KMHE3UTEepaneBTUYHA IporpamMa BOJAM JIO CTATUCTHYECKM 3HAYMMO MOAOOpEeHHE Ha
nasuratenHure ¢yHkuuu, udMmepeHu upe3 GMFM-88 ckamara. ExcnepumenrtanHara rpyna
JIEeMOHCTpHpa HapacTBaHe Ha (YHKUHMOHATHUTE MOTOPHU CIIOCOOHOCTH Cle/l TepamnusiTa,
JIOKaToO MpH KOHTPOJIHATA Ipyla Ce YCTaHOBABAT IO-MaJKO M3pa3eHu MPOMEHHU B OajaHca.
M3xomuute croitHoctn Ha GMFM-88 mnpu jaBere Tpymu MOKa3BaT CHIHO W3Pa3eHO
orpaHHYeHUe Ha rpy0aTa MOTOpHKa W B JBeTe rpynu. ToBa CBUAETENCTBA 3a HapyIIEHO
JIBUTATETHO pa3BUTHE M MOTBBP)KJaBa XOMOI'€HHOCTTA Ha M3CIIEBAHUTE TPYIU B HAYaJOTO
Ha eKcrepuMeHTa. Jlumcata Ha (GYHKIMOHATHH YMEHHS B TIO-BUCOKHTE HW3MpPBaHUS Ha
GMFM-88 (u3mpaBsHe, XoJeHe, OsfraHe M cKadaHe) MOKa3Ba, Y€ H3CIEeIBaHUTE Jela ce
HamMHpaT Ha paHeH eTal OT MOTOPHOTO pa3BUTHE M HU3UCKBAT IIeJI€HacoueHa
KUHE3UTepaneBTUYHA HaMeca.

Cnen mpoBexJaHe Ha KHHE3UTEpalleBTHUHATa MporpamMa ce€ YCTaHOBSBA
CTaTHUCTUYECKM 3HAYMMO TOJ00OpeHHe B EKCIepUMEHTalHaTa Tpyna, U3pa3eHo upe3
chlecTBeHO noBuIaBane Ha obmmss GMFM-88 pesynrar. HabmonaBaHOTO yBenndeHHE Ha
MOTOpPHHUTE IOKa3aTelu MOXke Ja Obae o0sCHEeHO C edeKkTa Ha CHCTEMHOTO IBUTATETHO

CTUMYJIMpAHC, HACOYCHO KbM HO)I06pHBaHC Ha TIOCTypaJIHUA KOHTPOJI, MYCKYJIHATa
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KoopauHalus U (yHKIMOHATHATa aKTUBHOCT M BEpTUKAJIM3UAIUs B Kpas Ha Mpoleaypara.
Kunesurepanusita BEpOATHO € MOJANOMOIHAJA AKTUBUPAHETO HA OCTATHYHMSI JIBUTATEJICH
MOTEHLIMAJ U € YJIECHWIAa YCBOSIBAHETO Ha 0a3uCHU MOTOpHU Mozenu. ToBa IoOka3Ba, 4e
€CTECTBEHOTO Pa3BUTHE WJIM CTaHJAPTHUTE TPUkH Oe3 criennduyHa TeparneBTHYHa HaMeca He
BOJSAT JIO CHIIECTBEHO (PYHKIMOHAIHO MOJOOpPEHHE B pPaMKUTE Ha HaOII0JaBaHUS MEPUOI.
CrenoBaTenHO OTYETCHHUTE IOJIOKUTEIHU PE3yJITaTH MoraT Ja ObJaT CBBpP3aHU NPSKO C
IIPUJIOKEHATa KHHE3UTEPANIEBTUYHA UHTEPBEHIMSA. MeX1yrpynoBUAT aHAJIN3 JOIIBIHUTEIHO
MOTBBbPXk/1aBa €(hEKTUBHOCTTA HA TepamusATa, KaTo Cje/] MHTEPBEHLUATA eKCIIEpUMEHTaTHATa
rpyna A€MOHCTpHpA 3HAYUTEIHO MO-BUCOKU cToHOCTH o GMFM-88 u nBeTe rpymnu, HO 1o-
m3pazena B EI'. Hammumero Ha CTaTUCTHYECKH 3HAYMMa HMHTEPAKLUS MEXIY (aKTOpHUTE
»Ipyna‘“ u ,.BpeMe’ mokasBa, ye MOJOOpEHHUETO HE € pe3yJTaT €IMHCTBEHO OT BPEMEBHS
(bakTop, a € 00yCIOBEHO OT I[eJIEHACOUEHOTO TEPANIEBTUYHO BB3/ICHCTBUE.

OT KJIMHHMYHA IJIeIHA TOYKA PE3yATaTUTE MOJKPENAT KOHUENUUATA 3a paHHA U
WHTEH3MBHA pexaOuiauTanys Npu Jela ¢ JBUraTesIHW HapyuieHus. M3BecTHO e, ye paHHaTa
JBUTAaTEIHA CTUMYyJIalldsi [OJANOMara MpOLECUTe Ha HEBpPOHAJIHAa IIJJACTUYHOCT U
GyHKIIMOHATHA ajanTalnus Ha LEHTpajHaTa HEpBHA CHCTEMa, KOETO BOAM JO0 MO-I00po
OBJIaJIIBaHE Ha JBUTaTeNHUTe yMeHus. HabmonaBaHoTo momnodpenue B 6a3UCHUTE MOTOPHU
(GYHKIMU M JIBETE€ TPyNH Ch3/laBa MPEANOCTaBKU 3a MOCIEABAIIO Pa3BUTHE HA IMO-CIOKHU
JBUTATE€THU akTUBHOCTU. [IpoBeneHOTO wu3cienBaHe JEMOHCTpHpa, Y€ MPUIIOKEeHATa
KMHE3UTEpaANeBTUYHA MPOrpaMa OKa3Ba CHIIECTBEHO MOJOXKHUTEIHO BIHMSHHE BbpPXY Ipybdara
MoTopHa (pyHK1MA, u3MepeHa upes GMFM-88 ckanara.

[TosrydyeHnuTe pe3yaTaTv ONMCBAT 3HAYEHUETO Ha CUCTEMHATa KMHE3UTEepaIus KaTo
e(eKTUBEH METOJ 3a MoA0OpsiBaHe Ha JABUTATEIHUTE CIIOCOOHOCTH MpHU Jena ¢ JBUTraTeleH
NeUIUT U MOJKPEIAT HEHHOTO aKTUBHO MPHUIIOKEHUE B KIIMHUYHATA MPAKTHKA.

[IpoBeneHusT aHanM3, B Taka MOJPOOHO HalpaBeHaTa CTaTUCTHYeCKa 00paboTka
Ha JIaHHUTE JIEMHCTpHpa:

" HaMmaJsiBaHE Ha CIACTUYHOCTTa BBbB BCHUYKHM H3CJIEIBAHU MYCKYJIHU TPYyNHU
npu excnepuMeHTaiHara rpyna (p < 0,001);

" Hai-u3pa3eH TepamneBTHYeH e(EeKT BBPXY MYCKYJIHTE, YJacTBallld BbHB
BEPTUKAIM3AIUATA U TOXOKATA;

®  JJOKa3aH MOJOXUTeNeH ePeKT Ha KHHe3UTepanusTa BbpXy peryjnpaHeTo Ha

MYCKYJIHUS TOHYC.
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HamansiBaHeTo Ha CHACTHYHOCTTAa Ch3JaBa (PYHKIMOHAIHM NPEINOCTaBKH 3a
nogo0peHne Ha Tpybara MOTOPUKA, KOETO KOPECHOHAHMpa C OTYETEHOTO IOBHUIICHHE Ha
pesynratute no GMFM-88 ckanara.

KnvHn4yHa WHTEpIIpEeTaus Ha MoA00pEHHS TACHBHUS 00EM Ha IBU)KCHUE B TPHUTE
CTaBH MOKa3BaT:

* momoOpsiBaHE HA CTaBHATA MOJIBHIKHOCT;

" 10A00peHa eJacTUYHOCT HAa MEKHTE ThKaHHU;

" BH3CTAHOBSIBAHE HA MYCKYJIHO-CTaBHHS OaJslaHC;

" TIOBUIICH (bYHKHI/IOHaJ'ICH KanmanmuTeT Ha JOJIHUA KpaﬁHHK

Komb6unupanoro nojodpenue B ooema Ha JBUKEHUE B Ta300eApeHaTa, KOJssHHATa
U TJIe3€HHAaTa CTaBa IpEAIoJiara IJIOCTHO ONTHUMHU3UpaHE HAa KMHEMAaTU4YHATa BEpUIa Ha
JIOJIHASL KpallHUK, KOETO € OCHOBHAa 1€l Ha CbhbBPEMEHHaTa KuHe3uTepamus. ToBa
MOTBBPXK/IaBa €PESKTUBHOCTTA HA NPUIIOKEHATA KMHE3WTEpAIHs U KaTO OCHOBEH (hakTop 3a
nmoAoOpsiBaHE HA JBUTATEITHOTO PA3BUTUE MPU U3CIEIBAHUTE MAIIUCHTH.

Hamure paHHM DOTBBPKIABAT W NPUHLMIIHUTE HACOKH, BBBEIECHU KATO
MPENOPBUYUTENIHN, B AJITOPUTbMa 3a JIMAarHOCTHKAa W KuHe3wieueHue npu geua c JIHIL
[IpunoxkeHara OT Hac HOBa CHELMATU3MpaHa METOJIMKAa Ha KHMHE3uTepamnus € choOpa3eHa ¢
HoBute TeHaeHuu. B EI' m KI' nocturmaxme yaBoneTBOpsBalllM pE3YJTAaTH BbB
BBH3CTaHOBSIBAHETO HA JABUTATEIHUS 1e(DUIIUT OIIE B MbPBUTE MECEIIU.

B noctenHaTta nurepaTypa HaMepuXMe HEIOCThuUeH Opoil myOaMKaiuu, KOUTO
KOMEHTHpaT edexTta Ha KuHe3uTepamusita. HaBpeMEHHO W CHUCTEMHO NPWIOKEHUE Ha
KHUHE3UTepanuara € (hakTop 3a MbIHOLEHHO (DYHKITMOHAIHO Bh3CTAHOBSIBAHE HA MAIIMEHTA.

BroIpeku oTueTeHUTE MOJOKUTEIHN PE3YINITATH, ClIeABa Aa C€ OTOeNek aT U HIKOU
OorpaHMYeHUs] Ha u3cieaBaHeTo. OTHOCUTENHO MANKHUAT Opoil y4yaCTHHMIIM U OTpaHUYEHAaTa
NPOABJDKUTENIHOCT HAa MPOCHEAIBAHETO MOrar Ja TMOBJIUSAAT BbPXY CTENEHTA Ha
TeHEPAIN3UPAHE HA PE3yTaTUTE.

bobaemum nzcneaBanus ¢ MO-roOJeMH U3BAJAKU M JBITOCPOYHO MpOCIeasiBaHe Ouxa
MTO3BOJIUIIH MO-TIPEIIM3HA OIICHKA Ha YCTOWYMBOCTTA Ha TePANeBTUUHUS e(EeKT.

Jloka3anata epeKTUBHOCT OT MPHJIOKEHATa OT HAaC METOJMKA HU TMO3BOJIABA Ja

npernopbyamMe NPUIOKEHUETO i B KbCEH aMOyJIaTOPEH MEPUO/I.
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HN3BO/U:

[TonpoOHUAT aHANMKM3 Ha W3IOJI3BAHATA JIMTEPATYpa 3a MAIMECHTH C JIETCKa 1epedpaiHa
napajiu3a U HOBOCTUTE B CBETOBEH Mallad CrioMOrHaxa 3a (popMyJaupaHeTo Ha Te3ara, LEeIuTe
Y 3aJ]aulTe Ha HACTOSIINS JUCEPTAMOHEH TPY.

KommiekcHata KuHe3uTepamneBTUYHA Mporpama, HeoOxoaumaTa JIOKYMEHTALMS |
pe3yaTaTUTe B EKCIIEpMMEHTAIHAaTa M KOHTPOJHA Tpymna, HU MO3BOJIMXA Ja MPOCIEIUM
MEePUOAMYHO TMAlMEHTUTe B paMKuTe Ha JABe roauHu. [lpencraBeHuTe Marepuanu u
MOJTy4YE€HUTE PE3yJTaTH, KAaKTO M HAIPAaBEHUTE KbM pa3lienTe 0000IIeHHEe U 3aKII0UeHUS, HU
MO3BOJISIBAT J1a HAIIPABUM CJICHUTE OCHOBHU U3600U:

1. Pa3paGoTeHUSAT OT HAC aNropuThM 3a HM3CIEABaHE MpPHU Jela C JeTCKa IepedpaiHa
napanu3a, JaBa BB3MOXKHOCT 3a ISUIOCTHA M JOCTOBEPHA OIICHKA Ha JBUTATEIHUS
neunut. M3non3BanuTe TECTOBE ca MOAXOASIIN U CTOHHOCTHHU.

2. Ilpunoxxenata OT HAcC METOJAWMKA HAa KWHE3UTEpANus BOAMU [0 TMOJ00psBaHE Ha
HE3aBUCUMOCTTA M KaYECTBOTO Ha KUBOT Ha JIe1aTa.

3. Ilpunosxenata mporpaMa 3a crienuain3upaHa KMHE3UTEepanus € JIeCHA 3a MPUIOKEHHE
nojanomara (yHKIIMOHATHOTO BB3CTAHOBSIBAHETO HA JellaTa C JIeTCKa IepedpaiHa

napaimsa .

INPEINNIOPBKHU
Bb3 ocHoBa Ha pa3paboTeHaTa OT HAac KHHE3UTEpaleBTHYHA IporpamMa M aHajiu3u OT
MIOJTYYSHHUTE PE3yJITaTH, MOXKEM Ja HAIIPAaBUM CIIETHUTE MPETIOPHKU:
1. TeopeTuunm:

= JlpoBexxgaHe Ha CeMHMHapU C OOydYMTENIeH XapakTep 3a aKTMBHOTO Yyd4acTue Ha
omuskute Ha geuna ¢ JIUII men npueMcTBEHOCT MeXAy OTAEIHHUTE 3BEHa  3a
BBH3CTaHOBSIBAaHE.

» J3roTBsiHE Ha PErHCTHp 3a Jela ¢ JeTcKa nepedpiHa napaimms3a B PermybOmmka CeBepHa
MakenoHus.

* J3roTBSHE Ha MPAKTHYECKO PBKOBOJACTBO 32 KWHE3UTEPANeBTMYHO JIEYCHHE Ha

nanmueHTH C JCTCKa L[epe6paJ1Ha Iapajin3a.

2. IIpakTHYecKn:
* Heobxomumo e gna ce oOyuaT OnM3KuMTe Ha Jenara 3a [pujaraHe Ha

KHUHC3UTCPAINCBTUYHHU YIIPAKHCHUA B JOMAIITHU YCJIOBUSA
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[IpoBenenuTe OT HaC U3CIEABAHUS U aHAJIM3a HA MOJYYEHUTE PE3yITaTH ca CKPOMEH MPUHOC
B ThPCEHETO HA pelleHus 3a:
*  OnTUMU3MpaH KUHE3WTEPANCBTUYCH IMOAXOJ] TPU IMAIHUEHTH C JIeTCKa IepedpaiHa
napanusa.
= Pa3paboreH e e(eKTHBEH alropuThbM 3a IAJOCTHA OIEHKAa Ha (U3HUYECKOTO U
(YHKIIMOHATTHO CHCTOSTHUE Ha Jiela ¢ JIeTCKa lepedpaiHa mapaiu3a Ha Bb3pacT 2-4
TOJTUHH.
* I3rorBena, ampoOupaHa M J0Ka3zaHa € €(QEKTHMBHOCTTa Ha EKCICpUMEHTaJIHA
KOMOMHHpaHa METOJIMKa MPHU MAIMEeHTH ¢ JeTCKa IiepedpaiHa mapain3a Ha Bb3pacT 2-

4 TOIUHU.

3AK/IFOYEHMUE:

B nacrosimaTa paspaboTka Oemie u3cieaBaH ABUTATSTHUAT ASPUINT MPU MALUEHTH C
JeTcka nepedpanna napaiusa. ToBa u3ciieiBaHe MOKa3a IoJi3aTa OT MBJIHUSA (QYHKIMOHAJICH
aHalu3, KUHE3UTEpaNeBTUYHUSA IOAXOJ, MPOrHO3aTa M OIEHKAaTa Ha e(QEeKTUBHOCTTA OT
npuioKeHaTa Tepanus. beiie npocneneHa npoMsHarta B MHTEH3UTETa Ha MyCKyJIHaTa CHJIa,
MYCKYJIHUS TOHYC, PaBHOBECHE, KOOpPJMHAIMS, MOXOJKa, HE3aBUCHMOCT Ha MAlUEHTHUTE
Ipeid W cliel TNPWIOKEHUETO HAa KHHE3UTEpaleBTUYHATA NPOLEAypa. YCTaHOBEHOTO
YaCTUYHO NPEOJI0JIIBAaHE HA JBUTATENHUS NEPUIMT J10Ka3a MIbPBOCTENIEHHOTO 3HauY€HUE Ha
KMHE3UTepanusiTa B Ipolieca Ha TepareBTUPaHEe Ha JIelia ¢ IeTCKa LiepedpaHa napanusa

[TorBbpau ce HEOOXOAMMOCTTa OT MNPUIOKEHHE Ha CHEHHATHU YIpPaXXKHEHHs 3a
BH3CTAHOBABAaHE Ha MYCKyJHaTa CWIa ¥ HOpMaJW3MpaHe TOHyca Ha MYCKYJHUTE,
BEPTUKAIU3AIMS U 00yUeHHE B XOJICHE.

Pesyntature oOT mnpoBeneHUTE WH3CIEABAHUS Ha MpOMsSHaTa B MHTEH3UTETa Ha
MYCKYJIHUSI TOHYC MOKa3BaT 3HAUUTEIHO HaMaJlsiBaHE HAa HaJIMYHATa MYCKYJIHAa XUIEPTOHMS.
ToBa noka3Ba NBPBOCTENEHHOTO 3HAUEHUE HA KUHE3UTEpanusTa IpU JAelna ¢ JEeTcKa
nepebpaiiHa mapaimnsa.

VYcTaHoBeHHTE ITPOMEHU B PaBHOBECHETO, MTOXO/KATa, 0Ka3zaxa, ye MpUiIokKeHaTa OT
Hac KuHe3uTepanus € e()eKTUBEH HauKH 3a M0JA00pSIBAHETO (Bb3CTAHOBSBAHETO) M.

ITpoBeneHuTe OT HAC U3CIIEIBAHNSA M aHAJIN3a Ha MOJIYYEHUTE PE3yITaTH ca CKPOMEH
MPUHOC B THPCEHETO HA PEIICHUS 3a ONTUMHU3UPAHE HA KMHE3UTEPANEeBTUYHHU IMOAXOJ MPH

MAIMeHTH ¢ JeTCKa epedpaiiHa mapaiunsa.
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INTRODUCTION

The development of medicine in recent years and the introduction of new

kinesitherapeutic practices in the search for a broad pediatric methodology require the
comprehensive involvement of a team of specialists (pediatrician, general practitioner,
physiotherapists, etc.) as an essential element of the approach to the rehabilitation of children
with cerebral palsy.
This condition has a significant social impact, leading to severe disability that requires
lifelong care, with parents of affected children acting as co-therapists. The use of various
methods in kinesitherapy for children with cerebral palsy requires knowledge of the
pathological changes that occur in this serious pediatric condition. This, in turn, will support
the development of a comprehensive therapeutic approach.

To date, there is no standardized kinesitherapeutic method for application. Different
authors propose complex or alternative methods, but unfortunately each of them has a
specific, limited scope of effect. These methods have a number of benefits, but also
disadvantages in their application.

In the literature review of this study, an extensive examination of the different
kinesitherapy application methods has been conducted, including a comparative analysis
between the various approaches. Their advantages and disadvantages have been contrasted.
The present work examines the application and outcomes of a kinesitherapy program over a
longitudinal period of 2 (two) years in clinical practice involving patients with cerebral palsy.
It describes its effects and the accumulated practical experience in the Republic of North
Macedonia.

Cerebral palsy, as the subject of this scientific work, is described in detail from
anatomical, etiological, and pathoanatomical perspectives. The methods of kinesitherapeutic
treatment are also reviewed (primarily and mainly in a clinical kinesitherapeutic context) in
order to provide a better understanding of the kinesitherapeutic methodology itself.

The most common pathological conditions associated with the disorder are discussed,
including absence or limitation of motor abilities, reduced joint range of motion, increased
muscle tone, impaired or absent gait, as well as speech and sensory impairments.

Publications by Bulgarian and international authors on innovative treatment approaches and



newly introduced methods have been cited. Special attention has been given to

pharmacological treatment in children with cerebral palsy.

Despite the large number of studies on therapeutic approaches aimed at restoring motor
deficits in children with cerebral palsy, there are still a considerable number of unresolved

issues related to:

1. Establishing early kinesitherapy criteria for inclusion and initiation of the
kinesitherapeutic procedure.
2. Management of complications.

3. Adequate (condition-specific) restoration of the motor abilities of children.

This necessitates the establishment of an applied approach for addressing motor deficits
and reducing severe disability. Some of these issues represent scientific, theoretical, and
social interest, while others are directly related to kinesitherapeutic practice and methods of
application.

In the present work, kinesitherapeutic methods are examined as part of a treatment plan,
as well as methods for the assessment of these patients. The advantages and the insufficient
effectiveness of various approaches are highlighted, along with associated complications, and
the experience of experts in the field of neurorehabilitation is presented. The literature review

reflects the current state of this issue in the Republic of North Macedonia as well.



METHODOLOGY OF THE SCIENTIFIC RESEARCH

WORKING HYPOTHESIS: The bibliographic review indicates that in recent years
cerebral palsy has been a condition with a relatively high prevalence rate in Bulgaria and
abroad.

The development of an innovative complex kinesitherapeutic treatment program in an
outpatient setting for patients with cerebral palsy will lead to greater functional independence
in children.

Based on this, we formulate the following working hypothesis: The creation,

development, and application of a specialized combined kinesitherapeutic method suitable
for children with cerebral palsy would optimize their quality of life and treatment outcomes.
Working hypothesis: We assume that the application of the specialized combined

method will contribute to the restoration of motor skills in children with cerebral palsy.

I. AIM, TASKS, OBJECT AND SUBJECT OF THE DISSERTATION

1. AIM OF THE DISSERTATION is to develop and validate a specialized
combined kinesitherapeutic method for application in an outpatient (ambulatory) setting in
children with cerebral palsy.

2. TASKS OF THE DISSERTATION:

2.1. To review the literature sources and perform a critical analysis of contemporary
concepts regarding the potential of kinesitherapy for maximal functional recovery in children
with cerebral palsy.

2.2. To select clinical methods for the functional assessment of specific motor
deficits.

2.3. To develop and validate a complex specialized kinesitherapeutic method for
children with cerebral palsy with practical applicability.

2.4. To examine, process, summarize, and analyze the results of functional recovery
in the studied children.

2.5. To formulate conclusions and recommendations.



3. OBJECT of the study is the development of a specialized combined
kinesitherapeutic method for patients with cerebral palsy.

4. SUBJECT of the study is the process of rehabilitation through kinesitherapy in
children with cerebral palsy.

II. CHARACTERISTICS AND ORGANIZATION OF THE CONTINGENT
UNDERGOING KINESITHERAPEUTIC TREATMENT

A total of 120 children with cerebral palsy were studied. A medical history was taken
for all participants, clinical examinations were performed, and their motor deficits and
kinesitherapeutic potential were assessed.

Exclusion criteria from the study included severe motor impairment (65 cases), as
well as children with severe intellectual disability (25 cases).

The study was conducted in the period 2024-2026 at Ordinance Kinesis-IS, Tetovo,
and the Clinical Hospital “Tetovo”, North Macedonia. The study included children with a
spastic form (diplegia) affecting the lower extremities of cerebral palsy, confirmed by
medical documentation, after hospital discharge, in an early outpatient stage. This was the
main inclusion criterion for the experiment. The study was conducted following informed
consent obtained from the child’s parents/guardians, in accordance with Article 87 of the
Public Health Law (Appendix 1).

Kinesitherapy was conducted in a total of 30 (thirty) children, divided into two groups
of 15 patients each (experimental and control group), randomly assigned according to the
order of admission to the outpatient clinic.

The minimum age was 20 months and the maximum age was 24 months for both the
experimental group (EG) and the control group (CG). The study and treated cohort included
children up to the 23rd—24th month of age. In the experimental group (EG), out of a total of
15 children, 10 (66.70%) were male and 5 (33.30%) were female. In the control group (CQG),
out of a total of 15 children, 9 (60.00%) were male and 6 (40.00%) were female.



The study was conducted in three stages:

The first stage, with a duration of 6 months, involved defining the patient cohort,
reviewing the available literature, and analyzing bibliographic data related to the topic of the
dissertation. It also included the selection of methods for assessing kinesitherapeutic
potential, as well as the development of a kinesitherapeutic application methodology based
on personal experience and internationally recognized evidence-based practice.

In the second stage, the specialized kinesitherapeutic method was applied in
outpatient (ambulatory) settings, in accordance with the functional condition of each child.

In the third stage, statistical processing and analysis of the obtained results were
performed. The results were also compared with those of other authors working on the same
topic. During this stage, the conclusions, findings, and subsequent recommendations were
formulated.

III. STUDY DESIGN

In order to identify an effective kinesitherapeutic approach, a practical testing battery
is required. In the reviewed studies conducted by research teams working on this topic, as
well as in meta-analyses of the available literature, it is observed that many of them do not
include standardized tests, or include only assessments of muscle strength, muscle tone,
coordination, as well as sensory function and gait analysis. In particular, scales for DCP
(cerebral palsy) assessment have been used. In most publications, there is also a lack of
patient follow-up during periods of 1, 2, and 3 months within the first year of therapy.
Patients are either evaluated after three months or after one year, which is insufficient to
adequately monitor the full recovery process.

The kinesitherapeutic assessment in children with cerebral palsy aims to determine
motor abilities, muscle tone, muscle strength, coordination, and functional independence, as
well as to monitor the effects of therapeutic interventions.

The kinesitherapeutic potential, based on evidence-based practice and the reviewed
literature, is determined by:

= Medical history
* Functional examination and analysis

= Specialized tests and scales



. Muscle strength is assessed through manual muscle testing (MMT) or with
instrumental tools such as handheld dynamometers, while gross motor function is measured
using standardized tests such as the Gross Motor Function Measure (GMFM) and the Test of
Gross Motor Development (TGMD-3). Functional independence is classified using the Gross
Motor Function Classification System (GMFCS).

. Muscle tone assessment is usually performed using the Modified Ashworth Scale
and the Tardieu Scale, which measure muscle spasticity, as well as through evaluation of
tendon and pathological reflexes.

. Balance and gait are monitored using the Pediatric Balance Scale, the Timed Up and
Go test, and three-dimensional gait analysis, which allows detailed measurement of step
parameters, knee angle, and symmetry.

. Fine motor skills are assessed using the Melbourne Assessment of Unilateral Upper
Limb Function and the Assisting Hand Assessment, while functional activities and
participation in daily tasks are measured using the Pediatric Evaluation of Disability
Inventory (PEDI) and the Canadian Occupational Performance Measure (COPM). High-tech
methods include electromyography, sensory balance platforms, 3D motion capture, and
robotic systems, which provide precise data on muscle activity, range of motion, and exercise

repeatability (Smigelski, G. D., 2025).

Instrumental, highly specialized and high-technology methods, namely:
» Sensory balance platforms — measure the center of pressure and postural sway during
standing
*  EMG (electromyography) — records muscle activity during movement
* 3D motion capture and force platforms — combine kinematic and kinetic analysis
* Robotic devices — can also measure strength, range of motion, and exercise

repeatability

The combination of these functional methods enables a comprehensive assessment of
motor function and the individualization of the therapeutic plan.

¢ GMFM-88 — measures 5 domains: rolling, sitting, crawling, standing, and

walking/running/jumping. GMFM-66 and GMFM-88 are the most commonly

used versions of the scale.



+¢ Range of motion assessment.

¢ Muscle tone assessment.

% Pediatric Evaluation of Disability Inventory (PEDI) — interview/questionnaire
assessing independence and activities of daily living.

« Assisting Hand Assessment (AHA) — evaluates the effectiveness of the assisting

hand during daily tasks.

To determine the functional status of patients with cerebral palsy, in our modest study
we have used and applied functional tests recommended and described by research teams that

have been working on this topic for many years. Our test battery includes:

% Medical history;
% Observation, examination, and analysis;

*

«»  Functional assessments and tests:

v" PROM (Passive Range of Motion) — passive range of motion.

v" Modified Ashworth Scale (MAS) — a functional scale used to assess muscle

tone.

v" GMFM-88 (Gross Motor Function Measure) — a 88-item scale divided into 5
categories for assessing gross motor function in children with cerebral palsy,

related to motor skills and used to monitor their progress over time (Appendix 2).

Kinesitherapeutic tests were performed before and after the course of
kinesitherapeutic treatment, from the initiation of the kinesitherapeutic program up to the
second year (24 months after the start of the kinesitherapeutic intervention).

The tests were also applied during the course of treatment at specific intervals in
order to assess the immediate effects of the applied exercises.

Statistical processing and analysis of the results were performed using SPSS
statistical software. Regarding the outcomes, non-parametric statistical methods were
applied. For series with categorical variables (sex, comorbidity), structural percentages (%)
were calculated. Differences between the experimental and control groups were analyzed

using Pearson Chi-Square / Asymp. Sig. (2-sided), Fisher’s Exact Test, and Monte Carlo Sig.
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(2-sided). For numerical variables (age of children, GMFM-88 (Gross Motor Function
Measure), Modified Ashworth Scale (MAS), PROM (Passive Range of Motion)), descriptive
statistics were applied, including Mean, Standard Deviation, 95.00% Confidence Interval,
Median, Minimum, and Maximum. The distribution of the data was tested using the
Kolmogorov—Smirnov test, the Lilliefors test, and the Shapiro—Wilk test (p). The difference
in age between the two study groups was analyzed using the Mann—Whitney U test (Z/p).
The differences in GMFM-88, MAS, and PROM values within the experimental and control
groups, before and after kinesitherapy, were analyzed using the Wilcoxon Matched Pairs Test
(Z/p). The differences in GMFM-88 and MAS values between the experimental and control
groups, before and after kinesitherapy, were analyzed using ANOVA/MANOVA: Repeated
Measures ANOVA with Post Hoc Tests and Bonferroni correction. The differences in PROM
values between the experimental and control groups, before and after kinesitherapy, were
analyzed using the Mann—Whitney U test (Z/p). Statistical significance was set at p < 0.05.
The data are presented in tables and graphs.

III. KINESITHERAPY METHODOLOGY. JUSTIFICATION FOR THE
CHOICE OF TREATMENT METHOD AND APPLICATION

In the experimental group, kinesitherapy was applied individually for each child,
based on the fundamental principles of modern neurorehabilitation. There are many
methodologies and concepts within this field, and in most cases they are mandatory
components of the treatment program, (either applied individually or in combination of two
or three approaches).

The aim of the combined specialized kinesitherapeutic method is to improve the
functional abilities of children with cerebral palsy and to increase their independence in
performing activities of daily living. In addition to its therapeutic role, it also has a
preventive effect by reducing the risk of contractures and postural deformities in all limbs,
which otherwise further impair the improvement of quality motor function in these children.

Kinesitherapy was individually tailored for each child in both the experimental
and control groups, depending on their specific needs. Particular importance was given to
the performance of activities of daily living (ADLs), in which parents also participated as co-

therapists. They were integrated into the overall kinesitherapeutic program and represented a
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key component of the entire training process. In this context, kinesitherapy also had an
educational (pedagogical) function.

In our dissertation, the main focus is on improving GMFM-88, MAS, and PROM,
as well as several elements that we have identified as highly important (in creating
conditions for patient verticalization, with special emphasis on the lower extremities).

Methodological guidelines: The kinesitherapeutic procedure is divided into three
parts: preparatory, main, and final. The duration of the kinesitherapeutic program is
approximately 55-65 minutes, 6—7 days per week, without breaks. The time spent in the
verticalization device for the experimental group is 25-30 minutes. For the control group,
standing exercises are introduced for the same duration. In cases where breaks were
provided, trained parents were responsible for implementing home exercises with the
children, but with lower intensity and shorter duration.

It is particularly important to note that on two days per week, professional
kinesitherapy was applied in the morning, while occupational therapy was applied in the
evening, i.e., two therapy sessions per day, over a period of two years.

The main aims and objectives during the specialized exercises, which involve a
combination of several previously mentioned methodologies, are to improve the child’s
motor skills, enhance and maintain postural control in sitting, standing, and walking, improve
coordination and balance, and increase both passive and active joint range of motion,
particularly in the lower extremities. The means used in the main part of the combined
specialized program include passive and passive-active exercises, exercises on and with
equipment, elements of occupational therapy, elements of PNF (Kabat technique), elements
of the Bobath concept, exercises in parallel bars and on the Swedish wall, coordination
exercises in sitting and standing positions, upper limb exercises on and with equipment, as
well as other therapeutic activities.

The kinesitherapeutic program began with a preparatory phase lasting 10-15
minutes, which included massage aimed at preparing the segments for higher-intensity
exercises. The massage techniques applied in the procedure included effleurage (stroking),
friction (rubbing), petrissage (kneading), and light vibration. Paraffin applications and

stretching of shortened musculature were also used in order to reduce spasticity and/or
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contractures. Depending on the severity of joint contractures, children who did not tolerate
paraffin continued treatment with massage alone. Passive stretching was applied at the
beginning of the main part, with a holding time of 30-60 seconds, repeated 3—5 times,
targeting all spastic muscles of the lower extremities (in cases of spastic diplegia).

In the main phase of the Kkinesitherapeutic program, a set of fundamental
therapeutic exercises was implemented for a duration of 3545 minutes, applied
symmetrically to both sides of the body. During the two-year intervention period, passive
exercises, based on the Vojta and Bobath approaches, played a crucial role in the
rehabilitation process. In addition, active exercises were incorporated for children presenting
with less severe cognitive impairments. These exercises were performed progressively from
the proximal to the distal body segments, following the principles of reflex kinesitherapy
within the Bobath concept, with particular attention given to the fixation and stabilization
of adjacent joints and adherence to the methodological principles governing passive exercise
application. During the initial months of the intervention, emphasis was placed
predominantly on passive exercises until improvements in muscle tone and joint range of
motion were achieved across all joints. Furthermore, these interventions were aimed at
preventing the progression of contracture formation. Through this therapeutic approach, we
sought to establish a stable functional foundation and ensure continuity of rehabilitation
without interruption. The findings of the study revealed a lack of continuity and consistency
in the implementation of kinesitherapeutic interventions prior to enrolment in the present
rehabilitation program. Specifically, treatment had been delivered by different therapists and
at various stages of the children's development before their inclusion in the study. This
inconsistency was observed before the initiation of the standardized kinesitherapeutic

protocol and throughout the subsequent two-year follow-up period.

The passive exercise program included the following interventions:

o Passive exercises involving flexion/extension and abduction/adduction of the hip
joint (articulatio coxofemoralis), aimed at maintaining and improving joint mobility
and preventing the development of musculoskeletal deformities.

o Passive exercises involving dorsiflexion and plantarflexion of the ankle joint

(articulatio talocruralis), designed to improve and increase the range of motion in
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the sagittal plane and enhance soft-tissue elasticity. Additionally, eversion and
inversion movements were performed to facilitate strengthening and functional
activation of the m. tibialis anterior and m. tibialis posterior.

o Passive exercises involving flexion and extension of the knee joint (articulatio
genus), representing a key component in the process of patient verticalization. These
exercises were implemented as preparation for sitting-position activities and

subsequent progression toward standing and functional weight-bearing activities.

Passive-assisted and active exercises for the upper extremities included
flexion/extension, abduction/adduction, and internal and external rotation of the
shoulder joint, flexion/extension of the elbow joint, as well as flexion/extension, ulnar
and radial deviation, and supination/pronation movements of the wrist joint. These
exercises were implemented to maintain and improve joint range of motion, enhance
neuromuscular control, facilitate functional movement patterns, and support the development
of upper-limb motor function. ~Subsequently, the main phase of the rehabilitation program
incorporated elements derived from various therapeutic approaches and concepts discussed in
the literature review of the dissertation. The Vojta and Bobath approaches were applied in
combination with stretching techniques to facilitate the normalization of muscle tone in
selected extremities and to increase joint range of motion. In addition, Proprioceptive
Neuromuscular Facilitation (PNF) techniques were combined with stretching interventions
to promote muscle strengthening and further improve joint mobility. During a substantial
proportion of the passive-assisted exercises, Key Points of Control, as described within the
Bobath Concept/Neurodevelopmental Treatment (NDT) framework, were utilized to
optimize postural alignment and facilitate more efficient movement patterns. A positive
therapeutic effect was observed following the implementation of a specialized intervention
protocol combining Bobath/NDT Key Points of Control with passive stretching of the
hip, knee, and talocrural (ankle) joints, as well as training in gross motor skills from
various starting positions, including rolling, crawling, and other fundamental motor activities.
This combined approach contributed to improvements in motor performance and functional

movement capabilities.
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In the final phase of the rehabilitation session, stretching exercises were performed
once again, followed by a 10—15-minute period of rest and recovery for the children. This
phase also included a variety of breathing exercises, aimed at promoting relaxation,
improving respiratory function, facilitating recovery after therapeutic activity, and
contributing to the overall regulation of muscle tone and postural control.

Following the completion of the therapeutic exercise session, the children were
positioned in a standing frame (verticalizer) for a duration of 25-30 minutes. Through
gradual adjustment of the standing frame's inclination, verticalization was initiated at 30°,
progressing to 40-50°, and subsequently reaching 90° (full upright position), under the
continuous supervision of a kinesitherapist. In the final phase of the intervention, only the
children from the experimental group underwent standing-frame training. In contrast,
children in the control group performed standing exercises of equivalent duration, adapted
to their functional abilities and clinical condition, with a lower level of loading and without
the use of a standing frame. We consider postural control and locomotor function to be
fundamental components in improving the quality of life of children with cerebral palsy
(CP). Therefore, in order to avoid depriving children in the control group of therapeutic
activities targeting these functions, the rehabilitation protocol included standing and postural
exercises; however, these were performed without the assistance of a standing frame. This
approach ensured that all participants received interventions aimed at promoting postural
stability and functional mobility while preserving the methodological distinction between the
experimental and control groups.

Note: The specialized combined kinesitherapy method was carried out individually
for each child, depending on the children’s abilities. These exercises were performed over the
last 12—14 months (i.e., in children aged 34—48 months from birth).

It is not insignificant to state that, depending on the child’s overall condition and the
severity of the disorder, adaptation to the environment and staff, as well as various
comorbidities, play a very important role during the kinesitherapy process and have a direct
influence on the patient’s condition (performance).

Kinesitherapy methodology in children with cerebral palsy, applied in both the

experimental and control groups (exercises during the first 8—10 months).
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Preparatory part

In the preparatory part, we included exercises aimed at reducing pathological muscle tone
(10—15 min), including:

v Massage;

v' Paraffin application;

v' Stretching of shortened musculature.

Main part

« Passive exercises in different starting positions:
e supine position;
e lying position;
e side-lying position;
e kneeling support;

e sitting position.

s Exercises for restoration of global motor skills from different starting positions
(duration: 15-20 min):

e Rolling;

e crawling;

e cxercises in kneeling support;

e sitting / standing up;

e standing with support;

e exercises using equipment — fitball, balance board;

e gait training;

e functional movements (grasping, reaching).

+» Coordination and balance exercises (5—10 min)
e exercises on an unstable surface;
e walking over obstacles;
e whole-body vibration platform (WBV);

e exercises for bilateral coordination.



¢ Elements of basic methods:
e Bobath (NDT);
e Voijta therapy;
e PNF (Proprioceptive Neuromuscular Facilitation);

e Sensory integration.

< Exercises for postural stabilization (10-15 min).

Starting position: supine position: 1-2 hip flexion (by flexing one lower limb, we stabilize
the other, because due to spasticity we cannot move the limb through the full range of
motion due to opposition from the antagonists); 3—4 return to the starting position. The
tempo is slow. Breathing cannot be controlled during passive exercises because we do not
have feedback from the patient. Dosage: 10—12 repetitions.

Starting position: supine position: 1-2 external rotation of the hip joint (rotation is
performed with the limb in triple flexion—ankle, knee, and hip joints). During rotation,
care must be taken regarding possible dislocation, subluxation, and spasticity; 3—4 return to
the starting position. The tempo is slow. Dosage: 10—12 repetitions.

Starting position: supine lying: 1,2 — internal rotation of the hip joint (the rotation is
performed in a triple-flexion position. During the rotation, attention is paid to any possible
dislocation, subluxation, and spasticity); 3,4 — return to the starting position. The pace is
slow. Dosage: 10—12 repetitions.

Starting position: supine position: 1-2 hip abduction; with one hand we stabilize the
proximal segment, while with the other hand we perform the abduction movement. In 34
we return to the starting position. The tempo is slow. Dosage: 10—12 repetitions.

Starting position: lying position: 1-2 hip extension; with one hand we stabilize the
proximal segment, while with the other hand we perform the extension movement. In 3—4
we return to the starting position. The tempo is slow. Dosage: 10—12 repetitions.

Starting position: supine position: between every 2—3 exercises, passive stretching of the
treated segment is performed, with good fixation and stabilization of the segment, and up to
the pain threshold, which is determined based on the patient’s own response. The duration

is approximately 1 minute.
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10.

11.

12.

13.

14.

Note: All these exercises for the hip joint (TBS) mentioned above were performed
symmetrically on both lower limbs. However, the dosage and force applied cannot be
precisely identical in both limbs, as they differ in strength, muscle tone, and neurological
control.

Starting position: supine position: knee extension (from a slightly flexed position) with a
5-second hold, followed by a return to the starting position. Care was taken with the tempo
and force in order to avoid overstretching or damaging the extensor muscles. Dosage: 5—6
repetitions.

Starting position: supine position: 1-2 knee flexion; 3—4 return to the starting position.
The tempo is slow. Dosage: 1012 repetitions. (Throughout the session, passive exercises
were performed, following one of the principles for applying passive exercises.)

Starting position: supine position: 1-2 dorsiflexion of the ankle joint with assistance at the
toes; 3—4 return to the starting position. The tempo is slow. Dosage: 10—12 repetitions.
Starting position: supine position: 1-2 plantar flexion of the ankle joint (with the toes
being pressed downward); 3—4 return to the starting position. The tempo is slow. Breathing
cannot be controlled during passive exercises because we do not have feedback from the
patient. Dosage: 10—12 repetitions.

Starting position: supine position: 1-2 supination of the ankle joint (with the toes being
guided toward the medial side); 3—4 return to the starting position. The tempo is slow.
Dosage: 10—12 repetitions. One hand stabilizes the joint itself, after which the movement is
performed.

Starting position: supine position: 1-2 pronation of the ankle joint (with the toes being
guided toward the lateral side); 3—4 return to the starting position. The tempo is slow.
Dosage: 10—12 repetitions. One hand stabilizes the joint itself, after which the movement is
performed.

Starting position: side-lying position: 1-2 shoulder flexion; 3—4 extension. Return to the
starting position. The tempo is slow. Breathing cannot be controlled during passive
exercises because we do not have feedback from the patient. Dosage: 8—10 repetitions.
Starting position: supine position: 1-2 shoulder abduction (with one hand stabilizing the

shoulder joint, while the other hand holds the elbow joint and the arm to perform the
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15.

16.

17.

18.

19.

20.

movement. Throughout the exercise, attention is paid to the range of motion to avoid
possible overstretching and to prevent pain in the child); 3—4 return to the starting position.
The tempo is slow. Dosage: 8—10 repetitions.

Starting position: supine position: the child’s ankles are stabilized, while the hands are
used to stabilize the knees in order to perform a “gluteal bridge.” In 1-2, the pelvic
(gluteal) region is lifted with assistance; in 3—4, return to the starting position. The tempo is
slow. Dosage: 68 repetitions.

Starting position: sitting/standing position: in order to improve stability and increase
muscle strength, the child was placed on a whole-body vibration platform (WBV), which
was activated for 1-2 minutes, while the child was continuously protected from falling
throughout the procedure.

Starting position: supine position: passive kinesitherapy was applied using movement
patterns—spiral-diagonal Kabat (PNF) pattern. The tempo is slow. The aim is to maintain
passive range of motion. Dosage: 5-6 repetitions. The exercise is included in the main part
of the program, depending on the patient’s overall condition and motor abilities.

NB!!! If the child is unable to stand upright, they are placed in a sitting position.

Starting position: lying position: the child is in supine position, with one lower limb
flexed, and resistance is applied at the foot (attempt to initiate crawling). A toy is placed in
front of the child to encourage reaching and grasping (sensorimotor stimulation). The
tempo is slow. Duration: 2—-3 minutes.

Starting position: supine position: somatosensory exercises were performed—using a non-
sharp object to stimulate the plantar surface of the foot in order to enhance tactile
sensitivity in these children. Dosage: 15 seconds for each foot.

Note: whenever we worked in the region of the talocrural joint and near the Achilles
tendon, a cylindrical object was placed under the joint so that the foot remained free and
the exercises could be performed more easily and without resistance.

Starting position: sitting position: the child is placed on a balance board and moved in all
directions in order to strengthen reflexes and balance, while being assisted to keep the arms
raised (with the help of another physiotherapist). Dosage: 2—3 repetitions of 15-20 seconds
— Figure 2.
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21.

22.

23.

Fig. 2, Exercise No. 20

Starting position: sitting: We moved a toy in all directions toward the child and
encouraged them to try to grasp it while supporting them at the pelvic region (spina iliaca
superior and inferior). Dosage: 2—3 times for 10—15 seconds.

Starting position: sitting on a therapy ball: with one hand, the therapist symmetrically
mobilizes both ankles, while with the other hand holds the child’s joined hands and slowly
attempts to lift them upward. A postural righting response is elicited, and a gradual attempt
1s made to verticalize the child (simultaneously strengthening the muscles of the upper and
lower limbs and the shoulder girdle). A combination of neurodevelopmental therapy
according to Bobath and the Vojta concept was used.

Starting position: sitting on a Swiss ball: one physiotherapist holds the child in a sitting
position, providing support at the pelvic region, while the other therapist leans forward and
assists the child in maintaining a parallel posture. In 1-2, the child is assisted to move from
sitting to standing; in 3—4, return to the starting position. The tempo is slow. Dosage: 5—7

repetitions — Figure 3.
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24.

25.

Fig. 3, Exercise No. 23

Starting position: standing position: in 1-2 the child lifts one leg (with assistance from the
physiotherapist) onto a chair and attempts to stand up, aiming to elicit muscle contractions,
considering that the child does not have the capacity to stand up onto the chair; in 3—4 the
leg is returned to the starting position. Dosage: 4-5 consecutive repetitions with both legs.

Starting position: standing position: the child is verticalized and positioned in front of a
mirror using AFO (ankle-foot orthosis). The therapist stands behind the child, supporting
the pelvis, while toys are placed in front of the mirror to encourage the child to attempt to
grasp them. This activity aims to improve stabilization of the hip joints and trunk. Dosage:

2-3 repetitions of 30-40 seconds — Figure 4.
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Fig. 4, Exercise No. 25

26. Starting position: standing position: the child is positioned in a side stance in front of a
mirror, holding a rubber toy attached to the mirror with one hand, while with the other hand
grasping an elastic band held by the physiotherapist. This exercise aims to improve

coordination and balance. Dosage: 23 repetitions of 3040 seconds — Figure 5.

Fig. 5, Exercise No. 26
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27. Starting position: sitting on a therapy ball with flexed knees: the child sits on a therapy

28.

29.

30.

ball; in 1-2 the child is assisted to stand up, and in 3—4 returns to the starting position. One
physiotherapist supports the child’s upper and lower limbs, while the other stabilizes the
ball to prevent the child from falling. The tempo is slow. Dosage: 6—8 repetitions — Figure 6.

Fig. 6, Exercise No. 27

Starting position: standing position: the child stands with the back supported against a
wall and with extended knees. The therapist assists the child in abducting one leg, followed
by the other. The physiotherapist sits in front of the child and provides assistance (aiming
to strengthen the back and lower limb musculature). Dosage: 1-2 minutes.

Starting position: supine position on a treatment couch: suspension exercises were
performed using a Rocher cage, including abduction—adduction movements of the hip joint
to increase the range of motion. The tempo is slow. Dosage: 3—4 minutes.

Starting position: sitting on a therapy ball with flexed knees: the child sits on a therapy
ball and performs gentle pelvic circular movements, while one physiotherapist supports the
child’s upper and lower limbs and the other stabilizes the ball to prevent the child from

falling. Dosage: 2 repetitions of 30 seconds.
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Note: Throughout the treatment, we pay attention to the child’s breathing and ensure that
the child is not overexerted, as there is very limited feedback. Therefore, we must
independently assess when rest is needed. In general, a 20-30 second rest period is

provided after each completed exercise.

Final part

3akIrounTeIHa YacT - OTHOBO pa3TAraHe U moyuBka Ha aenarta 10-15 muH., cien Koeto ro

MMOCTaBAMC BbB BEPTUKAIMU3ATOPA C ITPOABJDKUTCIIHOCT 25-30 muH.

Fig. 8, Therapy in a verticalizer

After completion of the therapy, the child is placed in a standing frame (verticalizer),
where they remain in an upright position for approximately 25-30 minutes for the
children in the experimental group — Figure 8. For the children in the control group,
similar exercises are included in the protocol from the standing starting position; however,

these are not performed in a verticalizer.
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CHAPTER THREE. RESULTS AND ANALYSIS

1. Analysis of the anamnesis results (socio-demographic characteristics in terms of

age).
On Graph No. 1, the presented values refer to the age of children with cerebral palsy in

the experimental and control groups.

Figure 1. Analysis of the anamnesis results (socio-demographic characteristics — age).
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Regarding gender, the distribution of children with cerebral palsy by sex in the
experimental and control groups is shown in Graph 2. In the experimental group, out of a

total of 15 children, 10 (66.70%) were male and 5 (33.30%) were female — Graph 2.

In the control group, out of a total of 15 children, 9 (60.00%) were male and 6
(40.00%) were female. According to Pearson Chi-Square = 0.14 and p > 0.05 (p = 0.71) /
Asymp. Sig. (2-sided), there is no statistically significant difference between the two groups

in the representation of gender among children with cerebral palsy.

25



Tlam

B 10
[

Count

Exermepronszeramea Korrpomea

Tpyma

Graph No. 2. Analysis of the anamnesis results (socio-demographic
characteristics). Socio-demographic characteristics (regarding gender).

Regarding age and gender distribution, after statistical processing of the data, we
found that there were no statistically significant differences between gender and age in the
studied sample. The groups are homogeneous and comparable in terms of the anamnesis
indicators, as well as with the results published by other authors (Irwin & Ingram, 2017;

Aander & Aandersson, 2019; Jackson & James, 2020).

2. Analysis of data on motor deficit according to the GMFM-88 scale
2.1 Analysis of the results of intergroup differences on the GMFM-88 scale

Table No. 38 and Graph No. 38 present descriptive statistics of the boundary values for
the experimental group (EG) and control group (CG) on the GMFM-88 scale. The GMFM-88
boundary values vary within the interval Mean + Std. Err.; £95.00% CI/ %. For F = 4.80 and
p <0.05 (p = 0,04) there is a significant difference in the total GMFM-88 score between the

two groups.
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Table No. 39 Difference in GMFM-88 scale values in EG and CG

Group ; LS Means; Current effect: F(1, 28)=4,7971, p=,03700

Effective hypothesis decomposition

DV 1/ DV1 DV DV

Cell No. Group
Mean | Std.Err. |-95,00% |+95,00%
1 Experimental | 6,60 | 1,56 3,41 9,79 |15
2 Control 1,78 | 1,56 -1,41 497 15

I'pyna; LS Means
Current effect: F(1, 28)=4,7971, p=,03700
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

%

DV 1

ExcnepuMenTansa Kontponna

I'pyna

Graph No. 39 Difference in GMFM-88 scale values in EG and CG

The results shown in Table No. 39.1 refer to the Post Hoc Tests / Bonferroni test
analysis. For p <0.05 (p = 0,04) there is a significant difference between the boundary values

of the total GMFM-88 in the experimental and control groups.



Bonferroni test; variable DV _1; Probabilities for Post Hoc Tests Error:

Between MS = 72,743, df = 28,000

1 2
Cell No. Group th 2}
6,60 1,78
1 Experimental 0,04
2 Control 0,04

On Table No. 40 and Graph No. 40, descriptive statistics of the boundary values of
the GMFM-88 scale before and after kinesiotherapy for the experimental group are

presented.

The GMFM-88 values vary within the interval Mean + Std. Err.; £95.00% CI / %. For
F=17.72 and p < 0.001 (p = 0,000) there is a significant difference between the GMFM-88

boundary values before and after kinesiotherapy.

Table No. 40 Difference in GMFM-88 scale values in the experimental group
(before and after kinesiotherapy)

R1; LS Means; Current effect: F(1, 28)=17,724, p=,00024

Effective hypothesis decomposition
DV 1 DV.1 DV.1 | DV

Cell No. R1
Mean |Std.Err. -95,00% [+95,00%

1 Total GMFM-88 / Before | 1,28 | 0,53 0,18 2,37 30

2 Total GMFM-88 / After | 7,11 | 1,76 3,50 10,71 (30
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R1; LS Means
Current effect: F(1, 28)=17,724, p=,00024
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
12

%

DV_1

O6m GMFM-88 / Ilpen 061 GMFM-88 / Cnent
R1

Graph No. 40 Difference in GMFM-88 scale values in the experimental group
(before and after 2 years of kinesiotherapy application)

The results shown in Table No. 40.1 refer to the Post Hoc Tests / Bonferroni test
analysis. For p < 0.001 (p = 0,000) there is a significant difference between the boundary
values of the total GMFM-88 before and after the application of the kinesiotherapy procedure
in the experimental group.

Table No. 40.1 Post Hoc Tests / Bonferroni test

Bonferroni test; variable DV _1; Probabilities for Post Hoc Tests Error:

Between MS = 28,798, df = 28,000

1 2
Cell No. R1 th 2
1,28 7,11
1 Total GMFM-88 / Before 0,0002
2 Total GMFM-88 / After 0,0002
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On Table No. 41 and Graph No. 41, descriptive statistics of the GMFM-88 values in
the experimental and control groups before and after kinesiotherapy are presented. The
boundary values of the GMFM-88 in relation to R1*Group; LS Means vary within the
interval Mean = Std. Err.; £95.00% DV _1/ %. For F = 11.99 and p < 0.01 (p = 0,002) there
is a significant difference in the GMFM-88 values between the two groups before and after

kinesiotherapy (p = 0,002).

Table No. 41 Difference in GMFM-88 scale values in the experimental and control
groups (before and after kinesiotherapy)

R1*I'pymna; LS Means; Current effect: F(1, 28)=11,991, p=,00174

Effective hypothesis decomposition
DV 1 DV1 DV.1 DV I

Cell No. ['pyna R1
Mean |Std.Err. -95,00% |+95,00%

1 Excniepumenrtanna |06 GMFM-88 / Ilpenn | 1,29 | 0,76 -0,26 2,83 |15

2 Excniepumenrtanna | O6m GMFM-88 / Cnienr 111,92 | 2,49 6.82 17,02 |15

3 Kontponna O6m GMFM-88 / IIpeau | 1,26 | 0,76 -0,28 2,81 |15

4 Kontponna O6umr GMFM-88 / Cren | 2,30 | 2,49 -2,80 7,40 |15



R1*I'pyna; LS Means
Current effect: F(1, 28)=11,991, p=,00174
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

%

DV_
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=0~ ExcnepuMeHTanHA

O6m GMFM-88 / IIpen O6m GMFM-88 / Cney T Komrponsa

R1

Graph No. 41 Difference in GMFM-88 scale values in the experimental and

control groups (before and after 2 years of kinesiotherapy application)

The results shown in Table No. 40.1 refer to the Post Hoc Tests / Bonferroni test
analysis. For p < 0.001 (p = 0,000) the boundary value of GMFM-88 in the experimental
group after kinesiotherapy (11.92%) is significantly higher than the value of GMFM-88 in
the experimental group before kinesiotherapy (1.29%). For p > 0.05 (p = 1.00), the boundary
value of the total GMFM-88 in the control group after kinesiotherapy (2.30%) is not
significantly higher than the boundary value of the total GMFM-88 in the control group
before kinesiotherapy (1.26%). For p < 0.05 (p = 0.02), the GMFM-88 value in the
experimental group after kinesiotherapy (11.92%) is significantly higher than the GMFM-88
value in the control group after kinesiotherapy (2.30%). Regarding the experimental group,

the experimental model shows better results compared to the control group model.

Table 41.1 Post Hoc Tests / Bonferroni test

Bonferroni test; variable DV_1; Probabilities for Post Hoc Tests
Error: Between; Within; Pooled MS = 50,770, df = 47,166
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2y | 83 4

Cell No. | Group CODE R1 126 11,02 | 1.26 230
1 Experimental  |Total GMFM-88 / Before 0,000 | 1,00 1,00
2 Experimental  |Total GMFM-88 / After 0,000 0,000 0,02
3 Control Total GMFM-88 / Before 1,00 |0,000 1,00
4 Control Total GMFM-88 / After 1,00 | 0,02 | 1,00

Summary: The comparison of the overall initial and final GMFM-88 assessments
(Tables No. 38, 39, 40, and 41) indicates that prior to kinesiotherapeutic treatment, the
children had limited motor abilities. After the applied methodology, a considerable
proportion of patients demonstrated relatively good functional independence, with improved
muscle strength and no tendency toward increased muscle tone hypertonicity. The results
obtained in our study are comparable to, and in some cases better than, those reported by
other authors, which confirms the correct approach in the implementation of the specialized
kinesiotherapy method. The applied new specialized kinesiotherapy methodology is in line
with current trends. In the experimental group, satisfactory results in the recovery of motor
deficits were achieved already in the first months. The analysis of the results from the
specialized tests confirms a significant positive effect. Improved upper and lower limb
functions subsequently contribute to locomotion, activities of daily living (ADL), and fine
motor skills of the upper limb. The aim is gradual adaptation and their use in all previously
limited activities. We consider that the achieved results are mainly due to the use of a
specialized combined methodology, incorporating elements of the Bobath concept and the
use of a specialized verticalizer. The authors Al-Nemr A et al. (2024) also emphasize the

importance of applying exercises for verticalization, balance, and equilibrium.

3. Analysis of the results of the Modified Ashworth Scale.
3.1 Analysis of the results of the Modified Ashworth Scale (MAS) — Experimental group.

In our study, we investigated the change in muscle tone using the Ashworth test. All

patients were tested before the application of kinesiotherapy and after one year. In both the
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experimental and control groups, a change in muscle tone was observed, but without
pathological alterations. We associated the improvement in the patients’ motor abilities and
the increase in muscle strength with the applied methodology, elements of the Bobath
concept, and exercises using equipment, which contributed to the normalization of muscle
tone without allowing pathological increase. In Table No. 42 and Graph No. 42, descriptive
statistics of the hip adductors (m. adductor longus, brevis, magnus) before kinesiotherapy are
presented. The muscle tone value before kinesiotherapy varies within the interval 2.80 +
0.41°; 95.00% CI: 2.57-3.03; the median is 3.00°, the minimum value is 2.00°, and the

maximum value is 3.00°.

Table 42. Results of the Modified Ashworth Scale (MAS) — Experimental group
— Hip adductors / Before kinesiotherapy

Vali Confiden | Confiden
Mea Media | Minimu | Maximu Std.
Variable d ce ce
n m m Deyv.
N -95,00% | +95,00%
m.adductor longus,
brevis, magnus / 15 |2,80 2,57 3,03 3,00 2,00 3,00 0,41

Before

Our results are comparable with the results reported by Yam et al. (2006). The author
team Anasari et al. (2026) discuss the reliability of the test when used to determine the

functional status of children with cerebral palsy.



Annykropy Ha Ta300epeHara cTapa

38 S

3,6

32

3,0

2,8 m]

2,6

24

2,2 O Mean = 2,8
[1 Mean+SD
2,0 =(2,386, 3,214)

T Mean+1,96*SD
18 =(1,9885, 3,6115)
m.adductor longus, brevis, magnus / Mpeg,

Graph No. 42. Results of the Modified Ashworth Scale (MAS) — Experimental
group — Hip adductors / Before kinesiotherapy.

On Table No. 43 and Graph No. 43, descriptive statistics of the hip flexors (m.
iliopsoas) before kinesiotherapy in the experimental group are presented. The muscle tone
value for the experimental group before kinesiotherapy varies within the interval 2.13 +
0.35° 95.00% CI: 1.94-2.33; the median is 2.00°, the minimum value is 2.00°, and the

maximum value is 3.00°.

Table No. 43. Results of the Modified Ashworth Scale (MAS) — Experimental group
— hip flexors / Before kinesiotherapy

Vali Confiden | Confiden Std.
Mea Media | Minimu | Maximu
Variable d ce ce Dev
n m m
N -95,00% | +95,00%
m.iliopsoas /Before | 15 2,13 1,94 2,33 2,00 2,00 3,00 10,35
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Graph No. 43. Results of the Modified Ashworth Scale (MAS) — Experimental
group — hip flexors / Before kinesiotherapy.

On Table No. 44 and Graph No. 44, descriptive statistics of the knee flexors (m.
semitendinosus, m. semimembranosus, m. biceps femoris) before the kinesiotherapy
procedure in the experimental group are presented. The mean muscle tone value before
kinesiotherapy is 3.00°; the median is 3.00°, the minimum value is 3.00°, and the maximum
value is 3.00°. In all examined individuals, the same level of muscle tone was recorded

(MAS = 3), indicating complete homogeneity of the sample.

Table No. 44. Results of the Modified Ashworth Scale (MAS) — Experimental group
— knee flexors / Before kinesiotherapy

Variable V?\?d Mean | Median | Minimum | Maximum

m.semitendinosus,
m.semimembranosus, 15 3,00 3,00 3,00 3,00
m.biceps femoris / Before

35



CDJ'ICKCOPH Ha KOJITHOTO

O Mean =3
[] Mean+SD
=(,3)
T Mean+1,96*SD
1 =(,3)
m.sem., m.semim. m.bic.fem. / Npegun

Graph No. 44. Results of the Modified Ashworth Scale (MAS) — Experimental
group — knee flexors / Before kinesiotherapy

Table No. 45 and Graph No. 45 present the descriptive statistics of the plantar flexor
muscles (m. gastrocnemius and m. soleus) before kinesitherapy. The value of muscle tone
before kinesitherapy varied within the range of 2,13 £+ 0,35°, £95,00% CI: 1,94-2,33). The

median was 2,00°, the minimum value was 2,00°, and the maximum value was 3,00°.

Table 45. Results of the Modified Ashworth Scale (MAS) for the Experimental
Group (EG) — Plantar Flexors, Before Kinesitherapy.

) Vali Mea Confiden | Confiden Media | Minimu | Maximu Std.
Variable d n ce ce n m m Dev

N -95,00% | +95,00% '

M.GasWOCEMIUS, | 15 |5 131 | gy 233 12,00 | 2,00 3,00 0,35

m.soleus / Before
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Graph 45. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Knee Joint Flexors, Before Kinesitherapy.

Table 46 presents the descriptive statistics of the dorsiflexor muscles (m. tibialis
anterior) before kinesitherapy. The mean value of muscle tone before kinesitherapy was
1,00°. The median was 1,00°, the minimum value was 1,00°, and the maximum value was
1,00°. The same degree of muscle tone (MAS = 1) was recorded in all examined participants,

indicating complete homogeneity of the sample.

Table 46. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Knee Joint Flexors, Before Kinesitherapy.

Val M
Variable id Ifa Median Minimum Maximum
N
m.tibialis anterior / Before 15 1,00 1,00 1,00 1,00
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Graph 46. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Knee Joint Flexors, Before Kinesitherapy

2.2.2. Analysis of the Results from the Modified Ashworth Scale (MAS) —
Experimental Group after 2 Years of Kinesitherapy Application

Table 47 and Figure 47 present the descriptive statistics of the hip adductor muscles
(m. adductor longus, m. adductor brevis, and m. adductor magnus) after 2 years of
kinesitherapy. The muscle tone value after kinesitherapy ranged within 1,53 + 0,13° £95,00%
CI: 1,46-1,60). The median was 1,50°, the minimum value was 1,50°, and the maximum

value was 2,00°.

Table 47. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Hip Adductors, after 2 years of kinesitherapy application.

. Vali Mea Confiden | Confiden Media | Minimu | Maximu ’
Variable d N ce ce N m m Dev
N 295,00% | +95,00%
m.adductor longus, 15 1,53 146 1,60 | 1,50 | 1,50 2,00 10,13

brevis, magnus / After
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Graph 47. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Hip Adductors, after 2 years of kinesitherapy application

Table 48 and Graph 48 present the descriptive statistics of the hip flexor muscles (m.
iliopsoas) after kinesitherapy. The muscle tone value after kinesitherapy ranged within 1,53 +
0,13°495,00% CI: 1,46—1,60). The median was 1,50°, the minimum value was 1,50°, and the

maximum value was 2,00°.

Table 48. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Hip Flexors, after 2 years of kinesitherapy application.

Vali a Confiden | Confiden

. Me Media | Minimu | Maximu Std.

Variable d n ce n m m Dev

N -95,00% | +95,00% '

m.iliopsoas / After | 15 1,53 1,46 1,60 1,50 1,50 2,00 0,13
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Graph 48. Results of the Modified Ashworth Scale (MAS) — EG: Hip Flexors.

Table 49 and Figure 49 present the descriptive statistics of the knee flexor muscles
(m. semitendinosus, m. semimembranosus, and m. biceps femoris) after kinesitherapy. The
mean value of muscle tone after kinesitherapy was 2,00°. The median was 2,00°, the
minimum value was 2,00°, and the maximum value was 2,00°. The same degree of muscle
tone (MAS = 2) was recorded in all examined participants, indicating complete homogeneity

of the sample.

Table 49. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Knee Flexors, after kinesitherapy

Vali . ..
Variable d Mea [Media | Minimu Maximum
N n n m

m.semitendinosus,
m.semimembranosus, m.biceps 15 (2,00 | 2,00 2,00 2,00
femoris / Before
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Graph 49. Results of the Modified Ashworth Scale (MAS) — Experimental Group (EG):
Knee Flexors, after 2 years of kinesitherapy application.

Table 50 and Graph 50 present the descriptive statistics of the plantar flexor muscles
(m. gastrocnemius and m. soleus) after a kinesitherapy procedure. The muscle tone value
ranged within 1,07 + 0,26° + 95,00% CI: 0,92—1,21). The median was 1,00°, the minimum

value was 1,00°, and the maximum value was 2,00°.

Table 50. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Plantar Flexors, after 2 years of kinesitherapy application

Valid | Mea C"rfgde“ C"rfgde“ Media | Minimu |Maximu | Std.

N D 95.00% +95.00% @ ™ i i D

Variable

m.gastrocnem
ius, m.soleus / 15 1,07 0,92 1,21 1,00 1,00 2,00 0,26
After
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Graph 50. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Plantar Flexors, after 2 years of kinesitherapy application

Table 51 and Graph 51 present the descriptive statistics of the dorsiflexor muscles (m.
tibialis anterior) after kinesitherapy for the experimental group. The muscle tone ranged
within 0,30 + 0,25°; + 95,00% CI: 0,16-0,44; The median was 0,50°, the minimum value

was 0,00°, and the maximum value was 0,50°.

Table 51. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Dorsiflexors, after 2 years of kinesitherapy application.

. Vi Mea Confiden | Contiden Media | Minimu | Maximu )
Variable d n ce ce n m m Dev
N -95,00% | +95,00% .
m.tibialis anterior/Before | 15 (0,30 0,16 0,44 0,50 0,00 0,50 10,25
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Table 51. Results of the Modified Ashworth Scale (MAS) — Experimental Group
(EG): Dorsiflexors, after 2 years of kinesitherapy application.

2.2.3. Comparison of the Values for the Experimental Group for the Modified
Ashworth Scale (MAS) Before and After 2 Years of Kinesitherapy Application

The value of the test (MAS — for the hip adductor muscles) after kinesitherapy
showed a significant reduction, with Z = 3,41 and p < 0,001 (p = 0,000), compared to the
MAS value before the start of kinesitherapy (Table and Graph 52).

Table 52. Difference in MAS values (Hip Adductors) before and after 2 years of
kinesitherapy application.

Pair of Variables Valid T | Z p-level
Hip adductors / Before & Hip adductors / After 15 10,00 3,41/0,0007
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Graph 52. Difference in MAS values (Hip Adductors) before and after 2 years of

kinesitherapy application.

The MAS value (hip flexors) for the experimental group after kinesitherapy showed a
significant reduction, with Z = 3,30 and p < 0,001 (p = 0,000), compared to the MAS value
before kinesitherapy (Table 53 and Figure 53).

Table 53. Difference in MAS values (Hip Flexors) before and after 2 years of

kinesitherapy application.

Pair of Variables Valid T Z p-level
Hip flexors / Before & Hip flexors / After 15 10,003,30 0,0009
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Graph 53. Difference in MAS values (Hip Flexors) before and after 2 years of
kinesitherapy application.

The MAS value (knee flexors) for the experimental group after kinesitherapy showed
a significant reduction, with Z = 3,41 and p < 0,001 (p = 0,000), compared to the MAS value
before kinesitherapy (Table and Figure 54).

Table 54. Difference in MAS values (Knee Joint Flexors) before and after

kinesitherapy application.

Pair of Variables Valid T @ Z p-level
Knee flexors / Before & Knee flexors / After 15 10,00/3,41/0,0007
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Graph 54. Difference in MAS values (Knee Flexors) before and after 2 years of

kinesitherapy application.

The MAS value (plantar flexors) after kinesitherapy for the experimental group
showed a significant reduction, with Z = 3,30 and p < 0,001 (p = 0,000), compared to the

MAS value before kinesitherapy (Table 55 and Graph 55).

Table 55. Difference in MAS values (Plantar Flexors) before and after

kinesitherapy application.

Pair of Variables Valid, T
Plantar flexors / Before & Plantar flexors / After | 15 0,00 3,30

p-level
0,0009
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Graph 55. Difference in MAS values (Plantar Flexors) before and after 2 years of
kinesitherapy application.

The MAS value (dorsiflexors) after kinesitherapy for the experimental group showed
a significant reduction, with Z = 3,41 and p < 0,001 (p = 0.000), compared to the MAS value
before kinesitherapy (Table 56 and Graph 56).

Table 56. Difference in MAS values (Dorsiflexors) before and after 2 years of
kinesitherapy application.

Pair of Variables Valid| T | Z p-level
Dorsiflexors / Before & Dorsiflexors / After 15 10,00 /3,41 /0,0007
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Table 56. Difference in MAS values (Dorsiflexors) before and after 2 years of

kinesitherapy application.

For the control group, a slight delay or stagnation in the results on the studied scale was

observed. No change in spasticity of the hip flexor muscles, assessed using the Modified
Ashworth Scale, was found. In all examined participants, the values before and after 24
months were identical (MAS = 2), therefore the Wilcoxon Matched Pairs Test did not show a
statistically significant difference (T = 0) (Table 57 and Graph 57).

Graph 57. Difference in MAS values (Hip Flexors) before and after 2 years of

kinesitherapy application.

Pair of Variables Valid T Z p-level
Hip flexors / Before & Hip flexors / After 15 10,00
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Graph 57. Difference in MAS values (Hip Flexors) before and after 2 years of

kinesitherapy application.

The MAS value (knee flexors) after kinesitherapy for the control group, with Z = 3,41
and p < 0,001 (p = 0,000), is significantly reduced compared to the MAS value (knee flexors)
before kinesitherapy (Table 58 and Figure 58).

Table 58. Difference in MAS values (Knee Flexors) before and after kinesitherapy
application for the Control Group (CG)

Pair of Variables Valid T | Z p-level
Knee flexors / Before & Knee flexors / After 15 10,00 3,41 0,0007
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Graph 58. Difference in MAS values (Knee Flexors) before and after 2 years of

kinesitherapy application

Summary: The MAS values for the hip adductors after kinesitherapy in the experimental
group were significantly reduced compared to baseline values (Z = 3,41; p < 0,001; p =
0,0007). The obtained results indicate a clear reduction in spasticity, which creates
prerequisites for improved positioning of the lower limbs and functional mobility. After the
application of kinesitherapy, a statistically significant decrease in spasticity was also found in
the hip flexor muscles (Z = 3,30; p < 0,001; p = 0,0009). The reduction of spasticity in the
knee flexor muscles is of key importance for improving posture, verticalization, and
preparation for ambulation. MAS values for the plantar flexors also show a statistically
significant reduction after therapy (Z = 3,30; p < 0,001; p = 0,0009). This result is clinically
significant, as the reduced spasticity in the ankle joint supports stability during
standing and improves the conditions for gait training.

Reduced muscle tone promotes an increase in range of motion and facilitates the
performance of functional motor tasks. After the kinesitherapy intervention, a statistically

significant reduction in spasticity was also observed in the dorsiflexors (Z = 3,41; p <0,001;
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p = 0,0007). The obtained data confirm the complex effect of kinesitherapy on the regulation
of muscle tone.

In the control group, no change in the spasticity of the plantar flexors, assessed using the
Modified Ashworth Scale, was observed. In all examined participants, the values before and
after 24 months were identical (MAS = 2), therefore the Wilcoxon Matched Pairs Test did
not show a statistically significant difference (T = 0).

Regarding dorsiflexion in the control group after kinesitherapy, the MAS value
(dorsiflexors) showed a significant reduction, with Z = 3.41 and p < 0.001 (p = 0.000),
compared to the MAS value before kinesitherapy.

Table 59. Difference in MAS values (Knee Flexors) before and after 2 years of
kinesitherapy application.

Pair of Variables Valid T | Z p-level
Dorsiflexors / After & Dorsiflexors / After 15 10,00/3,41/0,0007
Jopaudiexcopu
22
o
2,0 -0
18
1,6
1.4
1,2
1,0 -
O Median
0,8 [125%-75%
m.tibialis anterior / Mpeau T Min-Max
m.tibialis anterior / Cnepg

Graph 59. Difference in MAS values (Knee Flexors) before and after 2 years of
kinesitherapy application
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When examining the data from the statistical analysis using ANOVA, Table and Graph
60 present the descriptive statistics of the boundary values of the hip adductor muscles
(MAS) in the experimental and control groups. The boundary values of the hip adductors
(MAS) range within Mean + Std. Err.; £95.00% DV _1/°. For F = 19,58 and p < 0,001 (p =
0,000), there is a significant difference in the MAS values of the hip adductors between the

two groups. Better results are observed in the experimental group.

Table 60. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Hip Adductors, before and after kinesitherapy application)

Group ; LS Means; Current effect: F(1, 28)=19,584, p=,00013
Effective hypothesis decomposition

DV 1/ DV1 DV  DV.I

CellNo. | Group /o | Std.Err. |-95.00% |+95.00% N
Experimental | 2,17 0,06 2,05 2,29 15
2 |Control 253 | 006 | 241 | 2.65 15

I'pyna; LS Means
Current effect: F(1, 28)=19,584, p=,00013
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

2,8
2,7
2,6
2,5

2.4

DV _1

2,3
22
2,1

2,0

ExcnepumenTanna Konrponna

I'pyna

Graph 60. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Hip Adductors, before and after 2 years of kinesitherapy application).
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For the hip flexors, there is a significant difference between the boundary values of the

hip flexor muscles (MAS) in the experimental and control groups (Table 61 and Graph 61).

Group ; LS Means; Current effect: F(1, 28)=12,727, p=,00123
Effective hypothesis decomposition

DV 1/ DV.1 DV.1 | DV.1
Mean |Std.Err. |-95,00% |+95,00%

Experimental | 1,83 | 0,03 1,77 1,90 |15
2 Control 2,00 | 0,03 1,93 2,07 |15

Cell No. Group N

I'pyna; LS Means
Current effect: F(1, 28)=12,727, p=,00132
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

V_
=
(=}

Excnepumenranna Konrposnna

I'pyna

Graph 61. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Hip Flexors, before and after 2 years of kinesitherapy application)

3. Analysis of intergroup differences in the Modified Ashworth Scale (MAS) using the
Mann—Whitney U Test with respect to knee flexors in the Experimental Group (EG)
and Control Group (CG), before and after Kkinesitherapy application.

Table 62 and Figure 62 present the difference in values measured in the knee flexor

muscles for the experimental and control groups. The analysis was performed using a new
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variable (difference), obtained as the difference between the knee flexor (MAS) values
before and after kinesitherapy in both the experimental and control groups. For Z = -5,39 and
p < 0,001 (p = 0,000), there is a significant difference in the MAS values of the knee flexors

between the two groups. Better results are observed in the experimental group.

Table 62. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Knee Flexors, before and after 2 years of kinesitherapy application)

. Rank Sum Rank Sum Z . .
1 . . -level Val 1
VR Experimental | Control u adjusted PSS VEIHE W V@ N
Difference 120,00 345,00 0,0/ -5,39 |0,000 15 15
Boxplot by Group
Variable: Paznuka
2,2
2,0 -0
1,8
g 1,6
& 1.4
1,2
1,0 -
O Median
0.8 0 25%-75%
ExcnepumenTanna Kontponna T Min-Max
I'pyna

Graph 62. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Knee Flexors, before and after 2 years of kinesitherapy application)

4. Analysis of intergroup differences in the Modified Ashworth Scale (MAS) using the
Mann—Whitney U Test with respect to plantar flexors in the Experimental Group (EG)
and Control Group (CG), before and after kinesitherapy application.
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Table and Figure 63 present the descriptive statistics of the boundary values of the
plantar flexor muscles (MAS) in the experimental and control groups, before and after
kinesitherapy. The boundary values of the plantar flexors (MAS) range within Mean + Std.
Err.; £95.00% DV 1/ °. For F = 44,26 and p < 0,001 (p = 0,000), there is a significant
difference in the MAS values of the plantar flexors between the two groups. Statistically

better results are observed in the experimental group.

Table 63. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Plantar Flexors, before and after 2 years of kinesitherapy application)

Group ; LS Means; Current effect: F(1, 28)=44,258, p=,00000
Effective hypothesis decomposition

DV1 DV1 DV1  DV.1

CellNo. | Group 1/ | Std.Err. |-95,00% | +95.00% N
1 Experimental | 1,60 | 0,05 1,50 1,70 15
2 Control 2,07 | 0,05 | 197 2.17 15

I'pyna; LS Means
Current effect: F(1, 28)=44,258, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
2,3

22

2,1

2,0

1,9

DV_1

1.8

1,7
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Graph 63. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Plantar Flexors, before and after 2 years of kinesitherapy application)
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5. Analysis of intergroup differences in the Modified Ashworth Scale (MAS) for

dorsiflexors in the experimental and control groups.

Table and Graph 64 present the descriptive statistics of the boundary values of the
dorsiflexor muscles (MAS) in the experimental and control groups. The boundary values of
the dorsiflexors (MAS) range within Mean + Std. Err.; £ 95.00% DV _1/ °. For F = 674,33
and p < 0,001 (p = 0,000), there is a difference in the MAS values of the dorsiflexors

between the two groups. Statistically better results are observed in the experimental group.

Table 64. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Dorsiflexors, before and after 2 years of kinesitherapy application)

Group ; LS Means; Current effect: F(1, 28)=674,33, p=,0000
Effective hypothesis decomposition

DV 1 DV.1 DV.1  DV.1
Mean Std.Err. |-95,00% +95,00%

Experimental | 0,65 | 0,02 0,60 0,70 |15

Cell No. Group N

2 Control 1,50 | 0,02 1,45 1,55 |15
I'pyna; LS Means
Current effect: F(1, 28)=674,33, p=0,0000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

1,7 —s
1,6
1,5
1,4
1,3
1,2

>I 1,1

a
1,0
0,9
0,8
0,7
0,6
0,5

ExcniepumenTanna Konrposnna
I'pyna
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Graph 64. Difference in MAS values between the Experimental Group (EG) and Control
Group (CG) (Dorsiflexors, before and after 2 years of kinesitherapy application)

6. PROM (Passive Range of Motion) / Analysis of intergroup differences — Articulatio
coxofemoralis (flexion), before Kinesitherapy application for the Experimental Group

(EG) and Control Group (CG)

Table 65 and Graph 65 present the difference in PROM (Passive Range of Motion)
values of the articulatio coxofemoralis (flexion) in the experimental and control groups. The
value for the experimental group (Z = 0,03; p > 0,05, p = 0,30) is slightly higher but not

statistically significant compared to the values measured in the control group.

Table 65. Difference in PROM values (articulatio coxofemoralis |/ flexion) between the

Experimental Group (EG) and Control Group (CG) before kinesitherapy application.

variable Rank Sum | Rank Sum Z p- Valid Valid
Experimental | Control adjusted |level | N N
articulatio
coxofemoralis 255,50 209,50 (89,50 1,03 0,30 | 15 15
/ flexio

Boxplot by Group
Variable: articulatio coxofemoralis / flexio / [Tpenu
88

o - -

86

84

articulatio coxofemoralis / flexio / ITpexu

_D_
82
80
78
L o
O Median

76 [ 25%-75%

EkcniepumenTanna Konrposna T Min-Max

I'pyna
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Table 65. Difference in PROM values (articulatio coxofemoralis / flexion) between the

Experimental Group (EG) and Control Group (CG) before the procedure

After the kinesitherapy procedure, the results in the experimental group, according to the
table and graph, show a statistically significant increase in hip joint flexion (articulatio
coxofemoralis / flexio, PROM), with Z = 4.78 and p < 0.001 (p = 0.000). A markedly greater

flexion is observed in the experimental group (approximately 100°) -Table 66 and Figure 66.

Table 66. Difference in PROM values (articulatio coxofemoralis / flexion) between the EG

and CG after 2 years of kinesitherapy application

variable Rank Sum  Rank Sum Z p- Valid Valid
Experimental | Control adjusted | level | N N
articulatio
coxofemoralis 345,00 120,00 0,00 | 4,78 0,000 15 15
/ flexio

Boxplot by Group
Variable: articulatio coxofemoralis / flexio / Cnex
110
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85
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80
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75 [ 25%-75%
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I'pyna

Table 66. Difference in PROM values (articulatio coxofemoralis / flexion) in the

Experimental Group (EG) after 2 years of kinesitherapy application
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The values of articulatio coxofemoralis abduction (PROM) in the experimental group (Z =
0,37; p > 0,05, p = 0,71) are slightly higher but not statistically significant compared to the
abduction values in the control group before the start of the kinesitherapy procedure (Table

67 and Graph 67).

Table 67. Difference in PROM values (articulatio coxofemoralis / abduction) between the

EG and CG after 2 years of kinesitherapy application.

variable Rank Sum Rank Sum Z level Valid | Valid
Experimental Control adjusted p N N
articulatio
coxofemoralis 240,00 225,00 105,00 | 0,37 0,71 15 15
/ abductio
Boxplot by Group
Variable: articulatio coxofemoralis / abductio / [Ipenu
23
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Graph 67. Difference in PROM values (articulatio coxofemoralis / abduction) between the
Experimental Group (EG) and Control Group (CG) after 2 years of kinesitherapy
application

After kinesitherapy, a significantly higher value is observed in the experimental group (p =

0.000) (Table and Graph 68).
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Table 68. Difference in PROM values (articulatio coxofemoralis / abduction) between the

EG and CG after 2 years of kinesitherapy application.

variable Rank Sum |Rank Sum Z level Valid | Valid
Experimental | Control adjusted p N N
articulatio
coxofemoralis 345,00 120,00 10,00 4,82 0,000 15 15
/ abductio

Boxplot by Group
Variable: articulatio coxofemoralis / abductio / Crex
40
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Graph 68. Difference in PROM values (articulatio coxofemoralis / abduction) between the

EG) and CG after 2 years of kinesitherapy application
The PROM values for knee joint extension show a non-significant difference between

the experimental and control groups before the kinesitherapy procedure (Table 69 and Graph

69).
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Table 69. Difference in PROM values (articulatio genus / extension) between the
Experimental Group (EG) and Control Group (CG) before kinesitherapy application

ariable Rank Sum Rank Sum U Z Jevel Valid | Valid
v Experimental Control adjusted p N N
articulatio
genus / 235,00 230,00 110,00 0,11 0,91 15 15
extensio

Boxplot by Group
Variable: articulatio genus / extensio / I[Tpeau
-7
o
— T

-8

< -9
=
Q
o

= o
.2
172}
g

& -11

g -12
Q
on
£

= -13
3
=t

S 14

-15

O Median
-16 [125%-75%
ExcnepuMenTaanna Konrponna T Min-Max
I'pyna

Graph 69. Difference in PROM values (articulatio genus / extension) between the EG and
CG after 2 years of kinesitherapy application

Following the initiation of the kinesitherapeutic procedure, a difference between the EG
and CG was presented, with a significantly greater statistical value in the experimental group

(Z=4.74; p <0.001 (p = 0.000)) with regard to the range of motion for the EG — Table 70.

Table 70. Difference in the value of PROM — articulatio genus — extensio in the EG and
CG after 2 years of kinesitherapy application.
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Rank Sum Rank Sum Z Valid | Valid

vEmElole Experimental | Control adjusted pAEEL] N
articulatio

genus / 339,00 126,00 6,00 4,74 0,000 | 15 15
extensio

Boxplot by Group
Variable: articulatio genus / extensio / Ciex

articulatio genus / extensio / Cnep,

O Median

-14 O 25%-75%
ExcnepumMenTanna Konrponna T Min-Max

I'pyna

Figure 70. Difference in the value of PROM — articulatio genus — extensio in the EG and
CG after 2 years of kinesitherapy application.

With regard to dorsiflexion, after the application of kinesitherapy, a significant progress
was observed in the EG (p = 0.000) — Table and Figure 71. The intergroup analysis confirms
the effectiveness of the therapy, as after the intervention the experimental group
demonstrated significantly higher values on GMFM-88 in both groups, but more pronounced

in the EG.

Table 71. Difference in the value of PROM — articulatio talocruralis / dorsiflexio / in the
EG and CG after 2 years of kinesitherapy application

variable Rank Sum Rank Sum Z Jevel Valid | Valid
Excnepumenrtanna  Konrtponna adjusted P N N
articulatio
talocruralis / 339,50 125,50 5,50 4,63 0,000 15 15
dorsiflexio
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Boxplot by Group
Variable: articulatio talocruralis / dorsiflexio / Cnen

articulatio talocruralis / dorsiflexio / Cien
=

O Median
0 [125%-75%
ExcnepumenTanna Konrposna T Min-Max

I'pyma

Figure 71. Difference in the value of PROM — articulatio talocruralis / dorsiflexio / in the
EG and CG after 2 years of kinesitherapy application

7. Comorbidity

Table and Figure 72. The presented results refer to the cross-tabulation of the group
*comorbidity. In the experimental group of 15 children, 5 (33.30%) had no comorbidity, 5
(33.30%) had epilepsy, deformities and postural problems, and 5 (33.30%) had deformities
and postural problems. In the control group of 15 children, 4 (26.70%) had no comorbidity, 3
(20.00%) had epilepsy, deformities and postural problems, 7 (46.70%) had deformities and
postural problems, and 1 (6.70%) had deformities and postural problems and problems with
concentration and attention. Fisher’s Exact Test = 1.94 and p > 0.05 (p = 0.72) / Monte Carlo
Sig. (2-sided) 0.71-0.73/. There is no significant difference in comorbidity between the

experimental and control groups.
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Table 72. Group * Comorbidity
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Figure 72. Comorbidity in the EG and CG
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Summary of research results:

After analyzing the results of the conducted studies, following the kinesitherapeutic
procedures it becomes clear that there is an improvement in the motor deficit (muscle
strength, muscle tone, coordination and gait) in patients from the EG and CG, with no
deterioration of the indicators being observed. The highest percentage of recovery, as

expected, was achieved in the children in the EG.

A significant proportion of the patients in whom we applied our specialized
kinesitherapy method for the prevention of complications and treatment achieved
improvement in the motor deficit after one year.

In the dissertation study, we assessed the results regularly, but the most significant effect
was observed after the second year. A statistically significant positive change was recorded
in both the EG and CG at the same time.

The conducted study demonstrates that the application of the specialized kinesitherapy
method leads to a statistically significant improvement in motor deficit in both the
experimental and control groups. The higher percentage of functional recovery in the
patients from the experimental group indicates greater effectiveness of the proposed
method, with the most pronounced therapeutic effect observed after the second year of

follow-up across all examined indicators.

DISCUSSION:

According to a number of authors, cerebral palsy is a polyetiological disease. In most
cases, kinesitherapy is based on methods that help restore muscle strength, normalize muscle
tone, and at a later stage, gait. Practice shows that the applied methods create a good basis for
the patient’s recovery.

We found that in different patients, the course of the disease and recovery show great
variability, proceed strictly individually, and depend on a number of factors: age, sex,

accompanying factors, and others.
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The data from our studies are comparable with the results published by other authors
(Holew M., 2002; Avramova M., 2019; Gramatikova M., 2021; Shukri N., 2021).
In the pathophysiological analysis, a number of authors have alternative views regarding
neuroplasticity, neural networks, spontaneous recovery of the same, and the involvement of
the unaffected side of the brain in the early ambulatory stage. The mentioned characteristics
require in-depth competence regarding therapeutic approaches.

Based on modern neuroanatomy and neurophysiology, it can be concluded that in recent
years there has been a change in the classical understanding of CNS regeneration after brain
injury. Thanks to cortical and neuronal plasticity and the application of new types of
medications, as well as non-pharmacological interventions, the process of brain
reorganization is supported. In the application of the specialized method, emphasis was
placed on exercises for the non-affected limbs as well as kinesitherapy for the affected limbs
in order to support and stimulate the complex reorganization of the brain.

Comparing the obtained results with the literature data proved difficult due to the
presence of divergent and limited publications related to the application of a specialized
method and presenting specific data regarding the characteristics of the cohort, their clinical
examination and assessment, recovery strategies, as well as the dynamics of the available
results.

The analysis of the GMFM-88 scale results before the start of kinesitherapy in the
experimental and control groups shows the presence of a significantly expressed motor
deficit. The highest values are observed in dimension “A” (lying and rolling), which
indicates partially preserved basic motor skills. In the subsequent dimensions — “B” (sitting)
and “C” (crawling and kneeling) — the values are markedly reduced, with in most children the
median remaining 0,00%, indicating a lack of independent performance of these motor
activities. In dimension “D” (standing), minimal functional abilities are observed, while in
dimension “E” (walking, running, and jumping) all examined individuals show a complete
lack of motor skills related to independent locomotion. The low total GMFM-88 scale score
before the therapeutic intervention confirms the severe degree of motor limitation and

justifies the need for the application of a targeted kinesitherapy program. The obtained results
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are to be considered as a baseline functional level against which the effectiveness of the
applied kinesitherapy will be evaluated.

The intergroup analysis shows that the applied kinesitherapy program leads to a
statistically significant improvement in motor functions measured by the GMFM-88 scale.
The experimental group demonstrates an increase in functional motor abilities after therapy,
while in the control group less pronounced changes in balance are observed. The baseline
GMFM-88 values in both groups indicate a markedly severe limitation of gross motor
function in both groups. This indicates impaired motor development and confirms the
homogeneity of the studied groups at the beginning of the experiment. The lack of functional
skills in the higher dimensions of the GMFM-88 (standing, walking, running, and jumping)
shows that the examined children are at an early stage of motor development and require
targeted kinesitherapy intervention.

After the implementation of the kinesitherapy program, a statistically significant
improvement was found in the experimental group, expressed through a substantial increase
in the total GMFM-88 score. The observed increase in motor indicators can be explained by
the effect of systematic motor stimulation aimed at improving postural control, muscle
coordination, functional activity, and verticalization at the end of the procedure.
Kinesitherapy likely supported the activation of residual motor potential and facilitated the
acquisition of basic motor patterns. This indicates that natural development or standard care
without specific therapeutic intervention does not lead to significant functional improvement
within the observed period. Therefore, the reported positive results can be directly associated
with the applied kinesitherapy intervention. The intergroup analysis further confirms the
effectiveness of the therapy, as after the intervention the experimental group demonstrated
significantly higher GMFM-88 values in both groups, but more pronounced in the EG. The
presence of a statistically significant interaction between the factors “group” and “time”
indicates that the improvement is not solely the result of the time factor, but is determined by
the targeted therapeutic intervention.

From a clinical perspective, the results support the concept of early and intensive
rehabilitation in children with motor disorders. It is known that early motor stimulation

supports processes of neuronal plasticity and functional adaptation of the central nervous
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system, leading to better acquisition of motor skills. The observed improvement in basic
motor functions in both groups creates prerequisites for the subsequent development of more
complex motor activities. The conducted study demonstrates that the applied kinesitherapy
program has a significant positive effect on gross motor function measured by the GMFM-88
scale.

The obtained results describe the importance of systematic kinesitherapy as an effective
method for improving motor abilities in children with motor deficits and support its active
application in clinical practice.

The conducted analysis, in the detailed statistical processing of the data, demonstrates:

¢ reduction of spasticity in all studied muscle groups in the experimental group (p
<0.001);

e most pronounced therapeutic effect on the muscles involved in verticalization
and gait;

e proven positive effect of kinesitherapy on the regulation of muscle tone.

The reduction of spasticity creates functional prerequisites for improvement in gross

motor function, which corresponds to the observed increase in GMFM-88 scale scores.

Clinical interpretation of the improvements in passive range of motion in the three joints
shows:
e improvement in joint mobility;

e improved elasticity of soft tissues;

restoration of musculo-articular balance;

increased functional capacity of the lower limb.

The combined improvement in the range of motion in the hip, knee, and ankle joints
suggests a comprehensive optimization of the kinematic chain of the lower limb, which is a
main goal of modern kinesitherapy. This confirms the effectiveness of the applied
kinesitherapy as a key factor in improving motor development in the studied patients.

Our data also confirm the general guidelines introduced as recommendations in the

algorithm for diagnosis and kinesitherapy in children with cerebral palsy. The new
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specialized kinesitherapy method applied by us is consistent with current trends. In both the
EG and CG, satisfactory results in the recovery of motor deficits were achieved already in the
first months.

In the available literature, we found an insufficient number of publications addressing
the effect of kinesitherapy. Timely and systematic application of kinesitherapy is a factor for
full functional recovery of the patient.

Despite the reported positive results, some limitations of the study should also be noted.
The relatively small number of participants and the limited follow-up period may affect the
degree of generalizability of the results.

Future studies with larger samples and long-term follow-up would allow a more precise
assessment of the durability of the therapeutic effect.

The proven effectiveness of the method applied by us allows us to recommend its use in

the late ambulatory period.

CONCLUSIONS:
The detailed analysis of the literature used for patients with cerebral palsy and global
advances helped in formulating the thesis, aims, and objectives of the present dissertation.
The complex kinesitherapy program, the necessary documentation, and the results in the
experimental and control groups allowed us to periodically monitor the patients over a period
of two years. The presented materials and obtained results, as well as the summaries and
conclusions made in the respective sections, allow us to draw the following main

conclusions:

1. The algorithm for examination in children with cerebral palsy developed by us
enables a comprehensive and reliable assessment of motor deficits. The applied tests
are appropriate and valuable.

2. The kinesitherapy method applied by us leads to improvement in the independence
and quality of life of the children.

3. The applied specialized kinesitherapy program is easy to implement and supports the

functional recovery of children with cerebral palsy.
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RECOMMENDATIONS

Based on the kinesitherapy program developed by us and the analysis of the obtained

results, we can make the following recommendations:

1. Theoretical:

e (Conducting training seminars aimed at the active involvement of relatives of
children with cerebral palsy, in order to ensure continuity between the
different stages of rehabilitation.

e Establishing a registry for children with cerebral palsy in the Republic of
North Macedonia.

e Preparing a practical guide for kinesitherapeutic treatment of patients with

cerebral palsy.

2. Practical:

e [Itis necessary to train the relatives of the children to apply kinesitherapy

exercises at home.

The studies conducted by us and the analysis of the obtained results are a modest

contribution to the search for solutions for:

* An optimized kinesitherapy approach for patients with cerebral palsy.

* An effective algorithm has been developed for a comprehensive assessment of
the physical and functional condition of children with cerebral palsy aged 2—4
years.

* An experimental combined method for patients with cerebral palsy aged 2—4

years has been developed, tested, and its effectiveness has been proven.



CONCLUSION:

In the present study, motor deficit in patients with cerebral palsy was examined. This
study demonstrated the benefit of a complete functional analysis, the kinesitherapeutic
approach, prognosis, and evaluation of the effectiveness of the applied therapy. Changes in
muscle strength, muscle tone, balance, coordination, gait, and patient independence were
monitored before and after the application of the kinesitherapy procedure. The observed
partial overcoming of the motor deficit proved the primary importance of kinesitherapy in the

treatment process of children with cerebral palsy.

The need for the application of special exercises for the restoration of muscle

strength, normalization of muscle tone, verticalization, and gait training was confirmed.

The results of the conducted studies on changes in muscle tone intensity show a
significant reduction in the existing muscle hypertonia. This demonstrates the primary
importance of kinesitherapy in children with cerebral palsy.

The observed changes in balance and gait demonstrated that the kinesitherapy applied
by us is an effective method for their improvement (recovery).

The studies conducted by us and the analysis of the obtained results represent a
modest contribution to the search for solutions for optimizing the kinesitherapeutic approach

in patients with cerebral palsy.
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