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JucepTallMOHHUAT TpyHd cbABpka 137 cTaHmapTHU
MalHonucHu crpanunu. OnarneneH ¢ ¢ 29 tabOmumm, 15
rpa¢uxu u 11 ¢urypu. bubnuorpadcekara crnpaBka chabpKa
201 3arnasus, ot kouto 88 Ha kupwimna u 113 Ha naTuHUNA.

Oduunanuara 3amMTA HA JUCEPTANUOHHUSIT TPY
me ce mposene Ha 19 cemremBpu 2022r., B 10.00 waca, B
3acenaresHa 3aga Ne 111, I erax B YK Ne 8 mHa
IOrozamanuust  yHMBepcHTET »Heopur Puickn®,
bnaroeBrpaj, Ha 3aceaHNe HA HAYYHOTO KypH.

Martepuanure MO 3aluTata ca MNyOJUKYBaHU Ha
uHTepHeT ctpanunara Ha O3Y ,,Heodur Puicku” u ca Ha
PAa3IoJIOKEHHUE HA HMHTEPECYBAIUTE CE B YHHUBEPCHUTETCKATa
OuOIMOTEKA.



BBBEJIEHUE

JobpoTo 31paBe € Hal-IIEHHOTO KOETO MpUTeKaBaMe, HO B THEIITHU
JHH ¥ B CBBPEMEHHHTE YCIOBHS Ha >KHBOT 3paBETO HA HAaceICHHETO
HENPEKbCHATO CE BJIOLIABA.

Henpexscato  yBennuyaBaHe  Ha  3a0oileBaeMocTTa  Cpeq
TPYAOCIIOCOOHOTO HAaceIeHUe ce HabII0AaBa Ipe3 MOCIeAHNUTE TOJUHH, KOETO
ce mM3pa3iBa B YyBEIUMYAaBaHE Ha HEOOXOOUMOCTTAa OT pa3BUTUE U
YCBBBPIICHCTBaHE HA CHCTEMATa 3a PeXaOMIINTallMOHHO JICUCHHE.

[Tone BemHBK B )KMBOTA CH, BCEKH YOBEK M3MUTBA TUCKOMQOPT IO
BpeMe Ha IBWKEHHEe Win Oonka B rphOHAYHUS cTHIO. HaroBapBanero Ha
rpbOHAYHUS CTBHJIO € HEe caMo TMPH CelekK, HO U NpU OsraHe W BIUraHe Ha
TexecTH. [1o Bpeme Ha CTapeeHeTo, CKeJIETHUTE MYCKYJH, CheIUHUTEIHATA
TbKaH W HEpBHATa CUCTEMa IMPETHPIIABAT MOCICIOBATCIHN MOI[I/I(bI/IKaHI/II/I,
KOUTO MOTaT Ja HapymaT CHOCOOHOCTTa 3a HM3BBPIIBAHE Ha €XCTHEBHU
NEMHOCTH U, KaTo CJIEeICTBHE, KAYeCTBOTO HA JKUBOT.

CrapeeHeTo € CBBp3aHO C MeETaOONUTHH, CTPYKTYpPHH H
($yHKIMOHANHN MOIU(HUKALKMK HA KIETKUTE, ThKAHUTE U OPraHUTE, KOUTO
BONAT 7O  IIOCTENCHHO  BIONIaBaHE  HA  MCHXO-(pHU3MUECcKaTa
paborocmnocobHocT. [lo-criennaiHo, OMOPHO-ABUTATEIHHUAT anapar ryou
cBoATa €(EeKTUBHOCT TMOpaju MOJIEKYJSIDHUTE W KJIEThUYHH IPOMEHH,
HacCcThIIBAaIlllU B MI/IO(baCI_[I/IﬂTa, CKCJICTHATAa MYCKYJIHa TbKaH, HCEpBHAaTa
cHCTEMa U TSAXHOTO CTPYKTYpHO M (YHKLIMOHAIHO CBbp3BaHE. | eHeTHKara,
eMHUIeHeTHKaTa, OKOJIHATA Cpelia, O0NecTUTe, HAYMHBT HA )KUBOT, XPAHEHETO
" HapaHsBaHUATA CbIIO MMAT BaXKHa pPOJId B pEMOACINPAHETO HAa TbKAHUTC
(Jee and Kim, 2017).

Bonecru, xapakTepusupaliy ce ¢ MycKyjHa ckenerHa oonka (MCB),
MPEICTaBIISIBAT €IHM OT OCHOBHUTE MEAULIUHCKH U COLIMAIHH MPOOJIEMH.

MyckynHo-CKeneTHaTa 0ojKa, CBbp3aHa ¢ HecTleUU(pUIHN TPOMEHH
B TpBOHAYHUTE CTPYKTYpPH M TapaBepTeOpasHUTE MYCKYJH, € Hai-4yecTo
CpelIaHusIT TUI Ha OoJika B rppOa. MiMa peauna npenpasnonaramu GakTopH,
KOWTO CBh3JaBaT NPEINOCTaBKa 3a pa3BUTHE Ha Oonku B TbpOa. Tasum
MMaToJIOTHd € M3TOYHUK Ha CTpadaHUC U €1Ha OT Hali-4ecTUTe IIPpUYXHU 3a
KpaTKOCpOYHa WM TOCTOSHHAa MHBAIMIHOCT. B mpoBeneHu mpoyusaHus e
ycranoBeHo, u¢ M®PBC ce pa3BuBa B pe3ynrar Ha oOpa3yBaHETO Ha
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MaTOTHOMOHWYHHU CIIa3MaTUYHH MYCKYJIHH 30HH - TpurepHu Touku (TT),
YHETO IBJITOCPOYHO ChINECTBYBaHE MNPHYMHSABA IOCTOSIHHU NPOMEHH B
MEXaHO-eITaCTUYHH CBOICTBA Ha MYCKYJIHTe C OOpa3yBaHe Ha JIOKalHA
HeoOpatuma ¢udposa (Li et al., 2017; Charles et al., 2019; Dernek et al.,
2018; Lllocmak u kon., 2017; HAxynos u kox., 2018).

Xopara cbe ,,3acemHan’ HaduH Ha XKHBOT (1modbopu, oduc mepconan
U JIp.), MHOTO YE€CTO CTPajar OT OOJKHU B iyMOanHaTa 001acT, ChIO U JIULA,
4qusTO paboTa € CBhp3aHa C MOBANTaHe Ha TEXXeCTH (TOBapH) UIH ,,yCyKBaHE™,
HETMOAXOISIIM 3a TPHOHAUHMS CTHAO (TMIMHACTHLM, TEHUCUCTH, TOBapauu 1
Ap.).

IIpe3 2010 roxm., Hills ycranoBsBa, dYe HamsATaHETO MEXIY
MEeXAyIpeluIeHHUTe ucKkoBe ce yBennyaBa ¢ 200% mpu nmpeMuHaBaHe OT
JIETHAJIO BbB BepTHKaJIHO nojoxenue u ¢ 400% mnpu ceneHe B yaoOEH CTOIL.
CrenoBatenHO, TIO-TOJIEMUSAT PUCK OT OOJIKM B JIOJHATa 4YacT Ha rppbda e
CBBp3aH C MmodupaHe Ha aBTOMOOWJ, AWHAMUYEH (GUINYECKH TPyA U
,,3acemanan HaunH Ha kuBoT (Hills, 2010). Criopen CrosiHoB u Koi1., (2021)
npobieMuTe 3a MpoUITAKTUKA U JieueHHe Ha OOJKUTE B r'bpba ca IHUPOKO
00CHXIaHU B CBETA, N3NPABEHH ca MPe] JISKapH OT PA3INYHU CHEIUATHOCTH
(Stoyanov et al., 2021).

Oxono 80-90% oT BB3pACTHUTE HU3MUTBAT JAUCKOMDOPT U
0o0Jse3HEHOCT B I'bp0a B ONpeJIe/IeH MOMEHT OT )KUBOTa cH. ToBa e Haii-uectata
NpUYMHA 33 YBpEXKJaHe, CBBpP3aHO C pabdoTa M BOJENl MPHHOC 32
NPOITyCHATUTE Pa0OTHU JHH. MBXKeTe W KEHUTE ca €IHAKBO 3aCeTHATH OT
Oonku B THpOAa, KOMTO MOTaT Ja BapupaT [0 WHTEH3WBHOCT OT ThIIA,
MOCTOSIHHA 0OJIKa J0 BHE3allHO, OCTPO YCEIllaHe, KOETO OCTaBs YOBEKa
HepaborocniocoOeH. boikata Moke fga 3amodHe ps3KO B pe3yiTarT Ha
3JI0TOJTYKa VUM TOBJMTaHe Ha HEII0 TEXKO WM MOXE Jia Ce pPa3BHe Clel
BpeMe 1opaJii NPOMEHHU, CBBP3aHH C Bb3pacTTa Ha TpbOHauHus cTHI0 (Low
Back Pain Fact Sheet, NINDS, 2001). (Stoyanov et al., 2021).

Baken acrekT 3a moBwiaBaHe Ha e()EKTHBHOCTTa HAa MaHyaJlHAaTa
Tepanusi Mpu MycKyiHo-ckeneTHH auchynkumun (MCJI) B oOmactra Ha
rppOHAYHUS € pa3paboTBaHe W M3MBJIHEHHE HAa JAMArHOCTUYHA MPOTpama,
audepeHIMpaHd HHAWBUAYAIN3UPAHH aJTOPUTMH 32 BBH3CTAHOBHTEIIHO
JedyeHrne M pexaOwinTanusi, KaTro ce B3eMaT MpPEABHI OCHOBHHUTE H

CBIIbTCTBAIIN 3360JI5IBaHI/I51, KOETO II03BOJISIBA IIOCTHTAHE Ha CTaOMIICH
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IBITOCPOYCH e(hekT. Bh3MoKHOCTTa 3a TOBUIIaBaHE HA €(EKTUBHOCTTA IO
TO3W HAaYMH HAa PeXaOWIMTAIMOHHOTO JeueHue npu manueHTd ¢ MC/ B
00J1acTTa HA TPHLOHAYHUA CTHJO TPsOBa 1a Ce OCHOBAaBa Ha M3ITOJI3BAHETO
Ha MHIUBUAYAIM3UPAHN KOMIUICKCHH PeXaOWIUTAIMOHHU MPOTPAMH, YUETO
ChCTaBsiHE CE€ OCHOBaBa Ha M300pa Ha METOJIH, OTIPaB/JIaHK OT ChBPEMEHHHTE
WJICU 32 €THOJIOTHATA W NATOQHU3HOIOTHSATA.

METOAOJIOI'USI HA HAYYHOTO U3CJIEJABAHE

[TpoyuBaneTo € 0mOOpPEHO OT KOMHCHATA IO €THUKA HA HAaydHTe
m3cnenBanus Ne 1712-2/11.12.2017 (KEHU - HO3Y) xbm [Orozamanex
yauBepcuteT ,,Heodur Puncku® braroesrpaz. To ce cberoerie oT Tpu 4acTH,
BCSIKA OT KOUTO ChC CHOTBETHHTE 3a HESl MaTepHal W METOIH, KOHTO ca
pasriiefiaHy IOCIeI0BAaTEeIHO MO-0TY.

Criex HamIpaBeHUS JTUTEPATypeH 0030p U 0pOpMIHE HAa TEOPETUYHATA
paMKa Ha TpOy4YBaHWs TNpoONeM, ca ONpeAeiIeHH BB3MOKHOCTH 32
NpuiIoKeHne Ha MaHyanHa Tepanus npu MCJl B obnactra Ha rpbOHAaYHUSA
cTBIO.

Ot Ta3u 6a3a u3X0XkJIaMe C MPEANOI0KEHUETO, Y€ Pa3pabOTBAHETO
Ha CIENHUaINM3UpaHa IporpaMa KOSATO BKJIIOYBA MNOAOpaHM WHOBAaTUBHO
CpeACTBa Ha KMHE3UTEpanusTa, e moJo0pu (yHKIHMOHATHUTE MOKa3aTelln
npu suna ¢ MCJ] B o6nactra Ha rppOHAYHUS CTHIIO.

XI/IHOTe3a, OﬁeKT, npeamMeT, HeJl 1 3a1a4m Ha U3CJICIBAHETO

Padorna  xumore3a: cmsATame, Y€  NPHIOKEHHUETO  Ha
CHenuaau3MpaHa W  KOMIDIEKCHAa  KHHE3WTEpaleBTUYHA  Mporpama,
BKJIIOYBAIlld MaHyaJHH METOAWKA M YINpaKHEHHs 3a MomoOpsBaHe Ha
MPOTIPUONIETIIINATA U KHHECTATHYHHS yCET, choOpazeHa ¢ (DyHKIIMOHATHUTE
ocobOeHocTH, 1Ie mocturieMm edexkruBHa tepamnus npu MCJ| B obnactra Ha
rpbOHAYHUS CTHIO.

O0eKT HA M3CJIEABAHETO € MYCKYJTHO-CKEJIETHUTE AUCOYHKIUU B
o0nacTTa Ha TPHOHAYHHS CTHIO.



IIpenmer Ha W3CJEABAHETO € IMPOLECHT 32 BH3CTAHOBIBAHE CIIE]
MPIIOKEHA aBTOPCKA KWHE3UTepareBTU4YHa MeTouka npu MC/] B obnactra
Ha TpBOHAYHUS CTHIO.

Hen na uscaenBanero: Jla ce pa3zpabortu, anpoOupa M YCTaHOBH
e(eKTHBHOCTA Ha aBTOPCKA KUHE3UTEparieBTHYHA MeToAnKa rmpw nuia ¢ MCJ]
B 00J1acTTa Ha TPHOHAYHUS CTHIIO.

3agauu Ha U3CJIeABAHETO:

1. IIpoyuBane u aHaNIM3MUpaHE HA JOCTBHITHUTE JIUTEPATYPHU U3TOUHHULIN
orHocHo MCJ] B oOmactra Ha TPHOHAYHHUS CTHIO W METONUKHUTE Ha
KUHE3UTEpanus, puaraiy Ipy TAX.

2. TlomOupaHe Ha MOAXONSAIIM TECTOBE M METOAM 3a H3CIIC/IBaHE,
W3rOTBSHE Ha METOAMKa 3a (YHKUMOHAJIHA JUAarHOCTHKAa Ha
rppOHAuHUS  CTHIO, OpraHM3upaHe ©  OPOBEXKAaHE  Ha
(YHKLNOHAIHUTE U3CIIEIBAHUS.

3. PazpaborBane u anpoOupaHe Ha crienUaAIH3UpaHa eKCIIepUMEHTaTHA
KuHe3uTeparneBTuuHa mnporpama mnpu MCJ B obOnactta Ha
TpBOHAYHUS CTHIO.

4, AHaJII/ISI/IpaHe Ha CTaTUCTUYCCKUTEC AaHHU U EMIICPUYIHUSA MaTCpHUaJl
Cclle/l IByMECEUEH Kypc Ha KuHe3uTepamus, (GopMyupaHe Ha U3BOJIU
U TIPETIOPBKY 3a MPAKTUKATA.

5. VYcraHoBsiBaHe Ha €(pEKTUBHOCTTA Ha €KCIIEPUMEHTAITHATA METO/THKA.

Opraﬂmaunﬂ Ha U3CJICABAHETO

Nscnensaneto ¢ nposeneno npe3 2017 - 2019 roauna B Acibadem

Sistina  Hospital - Ckomume, Makenonuss ¥ YHHUBEPCHTETCKH
HAayYHOU3CIICIBATEICKUA CIIOPTHO-Bb3CTAHOBHUTEICH LEHTBD - badnHOBO,
bnaroesrpaz,.

qDYHKHI/IOHaHHI/ITe TECTOBC U KMHE3UTCPAIICBTUIHUTE NIPOLUCAYPHU Ca
MPOBEIEHH ciie]] MHPOPMHUPAHO MMCMEHO ChITIACHE Ha U3CIIeIBAaHUTE.

Opranm3anusra Ha M3CIEIBAHETO U IITIOCTHOTO pa3paboTBaHe Ha
JHUCEPTALMOHHUS TPYX IPEMUHA IIPE3 YETUPH €Tarla.

II'vpBu etan: (dhespyapu 2017 r. - maii 2017 r.) [Ipe3 To3u nepuon e
OIpezieNieHa CTPYKTypaTa Ha M3CICIBAHETO, aHAIM3UPAHU Ca JINTEPATYPHU
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u3TOYHHULM cBbp3anu ¢ MC/I B obnactTa Ha rppOHaunus cTha0. OnpeneneHa
€ MeToJMKaTa Ha HW3CIeJBaHeTo, QopMylupaHa ¢ paboTHaTa XHUIOTE3a,
o0ekTa, IpeaMmeTra, LElATa W 3aJadydTe Ha H3CJIECABAHETO. YTOYHEHA € U
TEXHOJIOTHSITa Ha U3CIICABAHETO.

Btopu eram: (torn 2017 1. - okToMBpHr 2017 T.) BKITIOYBA JEHHOCTH
10 OpraHu3alys 32 IPOBEXKIAHE HA U3CICIBAHETO.

Tpern eram: (okromBpu 2017 r. - nexemBpu 2018 r.) mpoBeaeHo e
(hyHKIIMOHATHOTO H3cnenBane. M3cnenBanu ca 68 nuiia Ha BB3pacT oT 38 1o
56 ronmuHM, pasmpeneneHH B IBe Tpynu - ekcniepumenrtanHa (EI') - 36 u
koutponHa (KI') — 32. IlpoBexxmaHe Ha 2 MeceyHa ClieNHaTH3MpaHa
KUHE3UTEpaleBTU4YHa IporpamMa MNpH JIMOAa C  MYCKYJHO-CKEJIETHH
mucyHKnMA B o0jacTra Ha TpbOHAYHUS CTHJIO BKIIOYCHH B
eKCIepUMEHTaHaTa rpyna. 3a JIulara OT KOHTPOJIHATa Ipyma € pa3paboTeHa
KHHE3UTEparneBTUdHa MporpamMa 3a W3MBIHEHWE TPH IBbTH CEIMUYHO B
JOMAILIHH YCJIOBHSL. 3a YCTaHOBsIBaHE €()EKTUBHOCTTA Ha MPHIIOKEHATA OT Hac
METOAMKA, U3CIEeABaHUATA U NIPU JIBETE I'PYNU ca HAIlPaBEHHU MpPEId U Clie]
KHHE3UTEPAIeBTUIHUAT KypC.

Yereoptu eram: (sayapu 2019 1. - gexemBpu 2019 1))
cTaTucThiecka o0paboTKa Ha EMIUPUYHUAT MaTephail OT MpPOBEICHHUTE
W3CIIe/IBAaHMs, HANpaBeH € aHalu3 Ha KoJW4yecTBeHaTta WH(OpMAaIus,
LSUIOCTHO OOPMSHE Ha AUCEPTALMOHHUS TPYH, pa3paboTBaHe Ha JOKIaId U
HAYYHU CTATHH.

KoHTHHIeHT Ha HU3CIECABAHETO U XaPAKTEPUCTUKA HA KOHTHHICHTA

KonTtunrenT Ha u3cnenaneto ca 68 muna ¢ MCJ] B obnacTra Ha
rpbOHAYHUS CTHIO, HA Bb3pacT OT 38 10 56 roauHu. XapakTepUCTHKA Ha
n3cnenpanute juna ¢ MC/] B ob6nacTTa Ha rppOHAYHUS CTHIO € IpeACTaBeH
Ha Tabauma 1.

Tabnuya 1
Xapaxmepucmuxa na uscneosanume auya
Kenn Mnike Oomo
22 46 68




Wzcneapanu ca obmo 68 muna ¢ MCJ] B obnmacTTa Ha rphOHAYHUS

CTBJIO, OT TAX JKEHU 22 U MBKe 46

Tabauya 2

Xapaxmepucmuka cnopeo noia u 6b3pacmma Ha U3C1e08aHuUme Iuyd

Toguan [Ton Bpoit
38 - roguHM XK 3
M 6
40 - roquaNn XK -
M 5
43 - roquHA K 5
M 10
48 - roguHn XK 4
M 8
51 - roguan K 5
M 5
54 — roguHn K 3
M 5
56 — roguHn K 2
M 7
OBIIIO 68

Ot o0must Opou M3CIEABAHM JIUIA, HAW-MHOTO ca MBXETe Ha 43
TOJIMHH, a Hal-MaJIKO ca >KeHUTE Ha 56 TOIWHM.

Tabauya 3
Pasnpeodenenue no dasnocm na oniakeanusma
Cpoxk Mox 3 3-6 6 Mmecena — 1-3 (0)Y11(0)]
Mecela Mecena 1 roguua TOAMHHU
KOHTHHIEHT 9 18 22 19 68

B HacrosmoTo u3cneaBaHe He ca BKIIOYEHH ocTpu ciayyau Ha MCJ]

B oOyacTra Ha I’p’L6Ha‘IHI/Iﬂ cTea0. Bcuukn Junoa ca C JaBHOCT Ha

OIUIAKBAaHUATA HAl 8 CEAMMIIH.

B ABYMCCCHHUS KUHC3UTCPAIICBTUYCH KYPC Ca BKIFOYCHU 68 Jmna ¢

MC/I B obacTTa Ha rpbOHAYHUS CTHI0. Benuku muiia mombIHrxa GopMyIisip

3a HH(GOPMHUPAHO CHITIACHE 33 YUaCTHE B HACTOSIIETO IPOyYBAHE.

W3cnenBanuTe Mua ca pasnpeaeseHy B 2 Ipyu: eKCliepIMEHTa Ha
(EI') — 36 nunia Ha cpeana u3pact 46,03 £ 1,0 1. u kouTponHa (KI') — 32 nuna
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Ha cpenHa Bb3pacT 48,50 + 1,07 r. Ha Bcuuku nuia ot eKCriepruMeHTalIHA U
KOHTpOJIHA TpyTa ca HalpaBeHW (YHKIIMOHAIHYU U3CIICIBAHUS TIPEIU U CIIC]T
MPOBEXKIaHE HA KUHE3UTEPAIIEBTUUHUS KypC.

IIpu mmumara or EI' e mnpunoxkeHa aBTOpCKa METONMKA Ha
KUHE3UTEepanaus, U3MbJIHsIBaHa TpU MIbTH ceaAMu4HO. [Ipu numara ot KI' e
MPUIOKEHA CTAHIAPTHA KUHE3UTEpaleBTUYHA Mporpama HU3IbJIHIBAHA TPU
IIBTU CEAMHUYHO.

Tabnuya 4
Xapaxmepucmuka cnopeo noia u 6b3pacmma Ha U3C1e08aHume Iuyd
IT'pynu 38-43 z00. 44-51 200. 52-56 200. Oo6uo
K M K M K M
Excnepumenmanna 5 13 4 8 2 4 36
Konmponna 3 8 5 5 3 8 32
Oobwo 8 21 9 13 5 12 68
Tabnuya 5
Pasnpeoenenue na konmuneenma cnopeo 6vb3pacmma
I'pynu W St. X max. X Std. V%
Deviation min. Error
Excnepumenmanna | 46.03 6,02 56 38 1,00 13,08%
N = 36
Konmponna 48,50 6,04 56 38 1,07 12,46 %
N =32

Pasnpenenenrero Ha nuuara B IpyNUTe MO IOJ M BB3PAcT € Ha
CJIy4acH IPUHIUIL

Ha tabnuua 4 u 5 e npeacTtaBeHO pasnpeAesicHUETO Ha JIMLAaTa B
IPYIUTE TIO TIOJT U BB3pacT.

Ha tabnmia 6 ca mpencTaBeHn CpeTHATE CTOMHOCTH Ha PhCTa - 3a EI
H=176,7+1,45 cm u 3a KT *=178,8+1,67cm.

Ha tabmuma 7 ca mpeacTaBeHH CpeHUTE CTOHHOCTH Ha TEIECHOTO
tersoto - 3a EI" = 78,19 + 2,18kr u 3a KI" = 80,84+ 1,62kr.



Tabruya 6
Pasnpedenenue na konmunzenma cnopeo eucouuHama

IT'pynu W St. X max. X Std. V%
Deviation min. Error
Excnepumenmanna | 176,7 8,71 191,0 161,0 1,45 4,93 %
N =36
Koumponna 178,8 9,55 192,0 162,0 1,69 5,34 %
N =32
Tabauya 7
Pasnpedenenue Ha KOHMUH2EHMA CROPEO MENECHOMO ME20
I'pynu bt St. X max. X Std. V%
Deviation min. Error
Excnepumenmanna | 78,19 13,07 105,0 56,0 2,179 16,71 %
N = 36
Konmponna 80,84 9,15 97,0 66,0 1,62 11,32 %
N =32

MeToAuYHN MOAXOIM 32 AUATHOCTHKA HA MYCKYJIHO-CKeJeTHH
AuchYHKIMHA B 00,1aCTTA HA TPHOHAYHHSA CTHJIO
TeopernyeH aHaJM3 — U3MOI3BaH € IPH 0030pa Ha JINTEPATYPHUTE
W3TOYHHIIM, (POPMYIMPAHETO HA XUIOTE3aTa, eNTa, 3aJaunTe, IPH aHaIn3a
Ha KoJM4yecTBeHaTa HHpopMauus, mpu 0000IEHUATA U U3BOIUTE.
DYHKIUOHATHO u3cieqBaHe  MPH  MYCKYJHO-CKeJeTHHU
auchyHKIMH B 00JacTTa Ha rpbOHAYHMA CTBLJIO - 3a yCTaHOBSBaHE
Hamureto Ha MCJ] B obnactra Ha rpbOHA4HUS CTHIO ca NPHIIOKEHH
CIIETHUTE METOTH:
1. AmnamHesa
2. Cowmarockonus (orien)
3. Tlanmamus Ha mapaBepTeOpATHUTE MYCKYIU
4. @OyHKIMOHAJIHU TECTOBE
@DYHKIUOHATHM TecToBe - bonkata e CyOeKTHBHO ycemiaHe u
CJIEZIOBATEIHO MOXKeE J1a Oblie H3MepeHa CyOeKTUBHO.
- Tecm 3a onpedensine Ha cmeneHma Ha 6OIKAMA NO MemMooa Ha
Mepn O. Jlobune
- Hsnonzea ce u pymunen mecm 3a 60Ka.
- Busyanno-ananoeosa cxana (BAC) 3a 6onxa



Mertoau 3a MaHyaJHa JuarHocTuka - Ilpenun Havyamoro Ha
KMHE3UTEPAIeBTUUHUTE TNPOLEAYpPH HA BCHYKH JIMLOA OT KOHTPOJNHA H
eKCIIeprMEHTaIHa Tpylla € HampaBeHa oO0cToifHa W moapoOHa
MAaTOKWHE3UOJIOTHYHA JUArHocThKa. (DyHKIMOHATHUTE W3CIeIBaHMU 32
MpOCIie/ISBaHe ¥ OTYUTAHE e(eKTa OT KHHE3UTECPANECBTHYHHUTE MPOIEAYpH
MPOBEIOXME HETTOCPEICTBEHO MPEJIN 3aII0YBaHE Ha MPOIICIyPHUTE U CIIe]] Kpast
Ha TepamnusTa.

MeToau 3a MaHyaJHA AMATHOCTHKA - 3a [IeJTa H3M0JI3BaMe Habop
OT TECTOBE YTBBPACHHU B KIIMHAYHATA MTPAKTHKA!

- Test of Segmental Function in the Thoracic Spine in Extension
- Skin-Rolling Test (Kibler Fold Test) Psoas Sign

- Laségue Straight Leg Drop Test

- Springing Test

- Tecm 3a XUNepeKCcmen3usl

- Supported Forward Bend Test (Belt Test)

- Hoover Test

OyHKIMOHATHH TECTOBE 32 N3CJIeiBaHe 00eMa HA IBUKeHH e
- TECT Ha Ott
- TECT na Schober
MeTtoau 3a omeHKa HAa MYCKYJHATa CWJAa W CHJIOBA HM3APbKJIMBOCT -
MaHyaTHO MYCKYJIHO TeCTyBaHe
TecToBe 32 NOBHIIIEH TOHYC H/WJIH CKbCABAHE HA MYCKYJIMTE
- Tecm 3a Qpynxyusama Ha UWUOKPYPATHAMA MYCKYL1aAMypa
- Tecm na Kiel 3a cunosa uzopvocnueocm na myckyramypama
- Pvem u menecnama maca
MeTon Ha aHKETHO MPOy4BaHe
- AHkera - Bunpocuux na Ponano-Mopuc 3a 6oaxama 6 Kpvema u
3ampyOHeHUAMA, NPUYUHEHU OM Hesl.
- Oyenka ma ncuxo-@)yHKYUOHAIHOMO CbCMOAHUE HA NAYUEHMA
upesz mecma ,, CAH *“ npeou u cieo neuenue.



ABTOPCKA METOJIUKA HA MAHYAJIHA TEPAIIUSA ITPU
MYCKYJHO-CKEJETHHU JUCOYHKINU B OBJIACTTA HA
I'PbBHAYHUS CThJIb

Les, 3a7aun U cpecTBA HA KHHE3UTepPaNusTa

OcHoBHaTa u©eJa Ha KHUHE3UTEpAleBTUYHATA METOAMKA €
BB3CTAHOBSIBAHE HAa HapyIIeHAaTa MYCKYJIHO-CKelleTHa (YHKIMS B o0sacTTa
Ha Tppba W TMpeoAoNisiBaHE Ha HApYIIEHUS MYCKyJeH OallaHC MEexIy
CTaTHYHATa ¥ JAWHAMUYHATA MYCKYJaTypa, KakTO M TOAIbpXKaHE U
monobOpsiBaHe Ha (GYHKIUATA HA TPHOHAYHUS CTHIO.

OcHoBHHTE 3a/1a4H ca:

1. Penynupane Ha GOJIKOBHSI CHHAPOM,;

2. Bwm3craHOBsBaHE Ha MYCKYJIHHS AUCOAIaHC, pellaKCHpaHe Ha
MYCKYJIUTE C TaTOJOTUYHO TIOBHIIEH TOHYC; MOJ00psBaHE
TpoduKaTa ¥ TOHyca Ha MyCKYJIUTE C XUTIOTOHYC;

3. VYBenuuaBane oOema Ha JBIKEHHME B oOjactta Ha
rppOHAYHUST  CTHJIO, Ype3 MaHyalHH TEXHUKH H
MOOHITU3AIIHY.

4. VYBenuuaBaHe CTAaTMYHO-CHJIOBAaTa  W3APBXKIMBOCT  HA
EKCTeH30pUTE Ha TPHOHAYHHUS CTHIIO, KOPEMHATA, IPhAHATA U
CellaNMIIHATa MYCKYJIaTypa;

5. TlomoOpsiBaHe nuHAMH4YHATA CTAOWIM3AIMS HAa TPHOHAYHHS
CTHI0;

6. IloNOXUTENHO  IICMXO-€MOLMOHAIHO  BB3/CHCTBHE |
MOTUBHpAHE HA JIMIaTa 332 aKTHBHO YYacTHE W HM3IThIIHEHHE
Ha KMHE3UTeparneBTUIHaTa Iporpama,

7. OOyuenue B JIEX n npodunakrtuka Ha pequIuBUTE.

CpencrBa Ha KHHe3UTepanusATA:
1. MoOuau3upan ¥ MaHMOYJATHBEH Macak — TEXHHKA KOATO
KOMOWHHMpa TacMBHO [BWXXKEHHE C MACaXHH NPUHOMH.
O6paboTBa ce Manka MOBbPXHOCT. Moxke Aa ce KOMOMHHpA C

MIPUJIOKCHNUE Ha MaHYyaJIHU CTaBHU MO6I/IJ'II/I3aI_II/II/I. M3xoxHOTO
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MOJIOKEHUE 332 TEXHUKaTa € TpaHWIaTa Ha JBUKCHHE.
W3nbnsHBaT ce MHOTOKPAaTHH TOBTOPCHHUS, KaTO IPH BCSKO
MTOBTOPEHHE TeparieBTa ce cTape /ia crieuenn 00eM Ha JBIKECHHE.
Macaxwupar ce npeAMMHO HIKOH CIIeHI(UIHN 30HH OKOJIO CTaBH,
3aJIaBHU MecTa, uraMmenTH (no Cyriax,1982). TexHuknuTe KOUTO
ce MpmJiiarar ca ¢ KbC XOJI U C TOJIIMa TBJIOOYHHA JOCTHTANKH B
HSIKOM CITy4a JI0 ABJIOOKO PA3MOJIOKEHH CTPYKTYPH KaToO CTaBHA
Karcyna HarmpuMmep. ToBa OT CBOs CTpaHa MOBIHWSBA KOXKaTa U
BCUYKH TIOJKO)KHU THKaHU W CTPYKTYPH — BKIIOYUTEIHO
ceemuHUTENHaTa THKaH (Kpatioscukosa, 2011). IlacuBHOTO
IBIDKEHHE KAaKTO W TPHIOKEHaTa CTaBHA MOOWMIH3AIUs
MPeIU3BUKBAT CHJIHO Jpa3HEHEe OT MEXaHWYHOTO pa3TsraHe
koeto mnpemusBukBat. (Kpauoocurxosa, 2011). ToBa npasHu
cneun(UIHUTEe TPONPHOPEHENTOPH KOUTO C€ HaMupar B
pa3TATaHUTE CTPYKTYPH — MYCKYJTH CYXOXKHIIUE U TIO TO3H HAYHH
mo pedIeKTOpeH MBT Ce MOIy4YaBa B OTTOBOp IIOBJIMSBaHE Ha
MyCKyJIHUS ToHyc. ToBa Apa3HeHe Ha MEXaHOPEUCNTOPHTE H
OPYTH TPONPUOPEHENTOPH H3Ipama aepeHTHH CUTHAIO0 0
HHC xosiTo OT CBOSI cTpaHa BpbBINa €HIOTEHEH OTIOBOP KHbM
ThKaHUTE B KOUTO C€ pasnojaraT Te3W penentopu. Tesu
penenTopu HOCAT HENpeKbcHaTa MH(pOpMAIUS 32 ChCTOSHUETO
Ha cTpykTypute u KoHTpod Ha [IHC BepXy TAX M HamacBaHETO
UM BBB BCEKH €IUH MOMEHT KbM BCSKAaKBA YyCIOBHS
(Kpatioorcuxosa, 2011).

JupekTHA MeKOTHKAaHHA MOOMJIM3AUMS — TMPHIOKECHUE Ha
JTUPEKTHA CUJIA TI0 TIOCOKA HATUCK BBPXY CTPYKTYPHUTE U MEKUTE
TBKaHU C IIe7 TMoJOoOpsiBaHE Ha TAXHATA MOOWIIHOCT |
€JIACTUYHOCT.

OO0mopa3BuBali YNPAKHEHUS — AKTHBHH YIPAXXHEHHS OT
Pa3IMYHU U3XOJIHU TTO3UIINH.

AHAINTHYHH YNPAa)KHEHUS] — YIPAXKHEHHUS 332 U3TETIISTHE Ha
rpBbOHAYHUS CTHJIO U YIBDKaBaHE Ha CKhCEHATA MYCKYJIaTypa U
IPYTH CKBCEHH CTPYKTYpHU; YIPaKHEHUS 3a OTOPEMEHSBaHE;
VYnpaxHeHuss 3a mnomoOpsBaHe HOpMaliHaTa MOOWIIHOCT Ha

rpbOHAYHHS CTHI0; YTIpakHEHHS B M30METPHUYECH W M30TOHHYCH
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PEXHMM, aBTOMOOWIIN3ALMOHHN TEXHUKH U YIPaKHEHUS C YPEeAUu U
Ha ypeJ.

5. VYnpakHeHusi 3a MYCKYJHAa PpeJaKcaluus — CTPEUHHI,
MOCTU30METPUYHA  pelaKcalusi, JUXaTeIHH TEeXHHUKH U
XHUMONPECUBHH TEXHUKH.

6. YnpakHeHuss 3a paBHOBecHe W  KOOpPAMHAIMA  —
CrneunumanusupaHa  TPEHHPOBKAa 32  IMOJOOpsBaHE  Ha
MPONIPHOPELETIIHS, paBHOBECHE, OAJIaHC ¥ KOOPAMHALIMSL.

7. Ynpaxuenus B JEXK.

XapaKTepHCTHKA HA eKCIIePHUMEHTAJTHUS MOJIeJ

3a  smmata  OT  KOHTpojJHAata rpyma €  pa3paboTeHa
KHHE3UTEpareBTUIHa TporpamMa 3a H3ITbIHEHHE B JIOMAIIHU YCIOBUS U €
O0SICHEHO Kak J1a ObJaT M3NBIHSIBAHU. YTPAKHEHHATA CE W3IBIHSABAT B
MPOABIDKEHNE Ha JIBa Mecela, TPU II'bTH CEIMUYHO C MPOABIDKUTEIHOCT Ha
mpoueaypara 20 - 30 wMuH. VYmopaxHeHHsTa OT KOMIUIEKca ca
WHAWBUAYATU3UPAHU WM TEPHOAWYHO aJalTHPaHW U KOPUTUPAHU CIIOpEX
HYX/IUTE HA BCEKH MaIMEHT.

B ekcnepuMmeHTanmHata Tpyna TpPH IIBTH CEAMUYHO IpHJIarame
pa3paboTeHa OT Hac clelUaIu3hpaHa KUHE3UTEpaleBTUYHA MporpaMa IMpH
MYCKYIJIHO-CKEJIETHH AUCHYHKIIUH B 00J1acTTa Ha TPHOHAYHHS CTHIO.

IIpouenypure ce nposexaar B Acibadem Sistina Hospital - Cxomue,
MakeoHus W YHUBEPCUTETCKM  HAy4YHOM3CJIEABATEICKH  CIIOPTHO-
BB3CTaHOBHUTENCH IIEHTHP - baunHoBO, braroesrpas.

3anuTe OTroBapAT HAa XMIMEHUTE M3MCKBAaHUS M ca 003aBeICHH C
HEOOXOAMMOTO 000pyABaHE.

Criennanu3upanaTa KWHE3UTEPaNeBTUYHA [IPOrpamMa Mpu MyCKYJIHO-
CKeJIETHH TUC(YHKIHMK B 00J1acTTa Ha rpbOHAYHHUS CTHJIO BKIIOYBA CUCTEMA
OT yIpakHEHUs C¢ OOIIOpa3BUBAI XapakTep W CIEIHaIHA TPEHUPOBKA C
KOPEKLMOHEH XapakTep, YNPaXHEHUS C TrojisiMa TMMHACTHYECKa TOIIKa,
Oanmanc Oopxa, VYHOpPaKHEHUST C €JaCTUYHO CHIPOTHUBJICHUE, AaKTHBHU
YIPa)KHEHHUs OT Pa3InUHU U3X0oaHU nonoxenus; [INP 3a ckbcenn Mmyckyinu;
U3TETISIIIY YIPaXXHEHUS 32 CKbCEHUTE MYCKYJIU U ChbeMHUTETHOTHKaHHUTE
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CTPYKTYpH, YIpaXHEHHs W3MPABAIIN, HU3TCINIAIUA W OTOPEMEHSBSIIU
IPBOHAYHUS CTHJIO; JUXATCITHH YINPAXHEHHS; N30METPUYHU ¥ M30TOHUYHU
YIPXHEHHS, YIMPaXKHEHNS BH3CTAHOBSBAIINM HOPMAaJHATa IOJBIDKHOCT Ha
IrpBOHAYHUAT CTBHJIO (MOOWIM3AIMS); YHNPaKHEHHS 32 aBTOMOOMIU3AINS;
KOOPJMHAIIMOHHHM  YNPaKHEHHS; MPONPHUOLENTHBHA TPEHHPOBKA 32
BB3CTAHOBSIBAHE HA PaBHOBECHE, OaJIaHC, KOOPIMHALNS; YIPAKHEHUS C ypeIu
M Ha Yypeaw; MOOWIM3Mpall W MaHWIYJIATHBEH Macax; JUPEKTHA
MEKOTbKaHHa MOOMITM3ALS; XHUIIONPECUBHH YIIPAKHCHUSL.

KunesurepaneBTnynute npoueaypu ca c Bpemerpaete 50-60 MunyTu
3a TepuoJl OT JBa Mecela 3a jJa OBbJe MOCTUTHAT MaKCUMalleH e(eKT OT
NpUIIOKEHNETo M. [IbpBOHAYATTHO MPOLIETyPHUTE 3aMI0YBAT J]a CE IPOBEKAAT
C BpeMeTpacHe MOJOBHH Yac, KaTo MOCTENEHHO Ta3d MPOIBIKUTEITHOCT ce
yBenn4aBa. [1o Bpeme Ha TepaneBTHYHATA MTPOIIEAypa CIICAUM 32 CYyOCKTUBHI
yCelIaHus OT CTpaHa Ha MalKeHTa KaTo MosBa Ha CHITHA 00JIKa, TUCKOM(OPT
U yMopa.

MoOwnm3upai W MaHUIYJaTHBEH MacaX MHpaBHM TPU IBTH B
cenmuiiara. Tol e 3aAbDKUTENHA ChCTaBHA YacT OT KOMIUIEKCHATA ITporpaMa
IpU MYCKYJHO-CKeJIeTHH AUCPYHKIMH B 00JacTra Ha rpbOHAYHMS
cTBJ0. [Ipunarame o011 Macaxx Ha MyCKYJIMTE Ha I'bp0a, ChIO U H30MpaTeieH
3a OT/ICJIHUTE MYCKYJIH M MYCKYJIHH TPYNH TPH ChOTBETHUTE MOKa3aHMS.
TexHUYecKUTe TTOXBAaTH Ha Macaka MPU MYCKYJIHO-CKEJIETHH JUC(HYHKIHU B
o0yacTTa Ha rpOHAYHUS CTHIO U3MOJI3BAHM B CIENMANIN3UPaHATa IIporpama
ca: [Tornasxgane (mpaBoJMHEHHO; peyBaly ce), PasrpuBane (3BbpIIBa CE C
MOTJIXKIAIM JIMHANA - HAJTHXKHO, KIIOHOBHIHO), OMecBaHe IO IBJITUTE
MYCKYJIH Ha I'bp0a (KphroBo C TOJIOKKA Ha Maliela; KphroBe ¢ (halaHruTe Ha
CT'BHATH NPBCTH; IIMITKOBUIHO; KPBroBe ¢ pbda Ha JuiaHta), OMecBaHe Ha
latissimus dorsi (0OMKHOBEHHO; [IBOCH TIpuU(T; ABOWHO NPHCTCHOBHJIHO;
KOMOHMHHUpaHH; KprooOpa3HO ¢ OCHOBa Ha jyiaHTa), OMecBaHe Ha (aciusara
Ha TPANeLOBUIHUS MYCKYJ (TIPaBOJMHEHHO; KPBrOBO C BB3IVIABHUYKATA HA
nayiera; KpbroBo ¢ IMOJJIOXKKH OT YETHPH MPBCTa; KPhroBe ¢ (QIICKTUPAHH
(anaHry; IMUNKOBHIHO), Pa3TtpuBaHe Ha MeXaypeOepHHTE MPOCTpAaHCTBA
(paBONMHEHHO € BBHPXOBETE Ha MPBCTUTE, MOCIEAOBATEIHO C €JHATa U
Apyrara pbKa; NPaBOJIMHEHHO C IOJUIOKKU OT YETHPU NPBCTA; KPBrOBE OT
BB3IJIABHUYKUTE HA YETHPU NPBHCTA; MPABOJIMHEHHO C BB3IJIABHMYKATa HA
Trajera).
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Macaxa ce nposexna B UI1 Ha nauueHTa jer u € 3aIbDKUTETHO Ha
TBBpJA OCHOBa (Maca, KylIeTKa), KOeTO He O TMO3BOJWIIO Ha TPHOHAUHUS
CTHIO /a ce orpHe B JiyMOanmHata o6yacT. 3a chlmaTa Iel MoJl CTOMaxa ce
MOCTaBs Bh3MVIaBHUIA (CI'bHATO OJISsUI0, Balsak u jap.). Kpakara TpsOBa na
ObJIaT MOBAWTHATH MO BI'BI OT 45 °, KOETO JOompHHACS 32 OTIIyCKaHETO Ha
TAJIOTO U 0co0eHO Ha TymOocakpaiHaTa o0iacT. Priiere ca m3mbpHATH HAZOTY
Mo IBJDKMHATA Ha TOpCa.

JIBIKeHMsTa OChIIECTBIBAME 110 XOa Ha TUM(HUSA TOK ¥ BEHO3HATa
KpBB OT nepudepusra KbM HEHTHpa. MacaxxbT Npoab/hkaBa MHHUMYM 15 -
20 MMHYTH NpeIyu NPUIAraHeTo Ha CIIeLHaIHaTa TPEHUPOBKa.

Wznom3Baxme 1 TeXHUKA - KO>kHA I'bHKA (skin rolling). U3menasBa ce
Ha rbp0a B HAJUIHKHA U B HAIIPEYHA MOCOKa. ThKaHTa ce 00XBallla U ThpKaJs
MEXIy HallUTe M MPBCTUTE, KaTO ce 3axBalla M NpUABWXKAA, Oe3 ma ce
m3nycka. Moxe 5ia ce mpuioXKd u abroBuana ,,C* - U3BMBKA Ha KOXKHATa
rpHKa. C TO3M MOXBAT ce moctura Obp3a Xunepemus: 1 100pa NOABHKHOCT
Ha KO)KaTa, Bb3JAEHCTBHE BBPXY (acuusara M pasnoJIOKEHUTE OTHOILY
MYCKYJIH. 33HII/IHB3HCTO U IMOBAUI'aHECTO Ha KoOXKaTa Cb3JaBa MCXaHHUYHO
Hanpe)XeHUE BbPXY MOABIXKHATA (acuus, KOETO MOANOMara NpoMsHaTa B
CBCTOSIHETO Ha OCHOBHaTa ¥ cyOctaHius. OCBEH MOAKOXKHHUTE THKAHHU
CJIOEBE MOTAT JIa C€ XBaHAT M IIOBAMTHAT U MyCKYJIHU KOpEMYETa, CJie]] KOeTO
na ce o0padoTaT MexIy npbcTUTe W mnajena. UYpes mirp3ramo ce
npuOIIMKaBaHe W OTJAlIeyaBaHe Ha MAIUTE, KOUTO Ce JABHXAT €UH CpPeIly
IpyT, ce U3BBPIIBA U ,,S*- 00pa3Ha U3BMBKa Ha ThKaHUTE. JloOpe e ciiex ToBa
Jla ce MPWIOKHK pas3TaraHe Ha Qacuusra W pas3jieisHe Ha (aclHaTHUTE
cioeBe. Besika OT Te3W TEXHUKH yBellMYaBa MPUTOKA HA KPBbB W JuMQa B
TPETUPAHHS yYaCTBK.

[MpunoxuxMe W TUTB3ralio pa3TpUBaHE - 4pe3 Ta3W TEXHUKA ce
3arpsiBa ¢acuusiTa, yBeInyaBa c€ HACHIIAHETO HAa THKAHUTE C KUCIOPOI M
XpaHHUTEJHH BEIIECTBA, YCKOpsIBa ce OOMsIHaTa Ha BEILIECTBATa U OTIEISTHETO
Ha OTIIaJHUTE IMPOAYKTH. ITo BpEMC Ha IIB3raHe, OTKPUBAME€ YILIbTHCHUS,
OydkM W UYyBCTBUTEJIHM TOYKH, KOHTO Ca CTPOrO HWHAWBUAYaTHH.
MHOFOKpaTHOTO IIB3raHe BbPXY TAX HaMallsdBa pasMepa U TBbPAOCTTa UM.
3a ga He ce TPaBMUPAT THKAHHUTE, CJIe] HEKOJKOKPAaTHO IUTb3TaHe BBPXY
OTIpefieNieH Y4acTbK, Ce TPEeTHUpa APYro MsCTO M ClieJ TOBa OTHOBO C€

U3IIbJIHABA IIIB3raHC BBHPXY IMMPEAHUIIHOTO. IDLrp3ramure OBMOKEHHS CE
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mpuiarar 6-8 bTH BEPXY €[Ha 30Ha, CIIe/] KOSTO TS MOYMBA U ce 00paboTBa
Jpyra 30Ha, IpPeAHn OTHOBO Jia Ce TPETUpPa IbpBara.

TlpunoxuxMe W cTaTU4Ha KOMIIpecus 3a JeaktuBanus Ha TT
(ocBOOOXIaBaHE HA HAIATAHETO B TPUTEPHA TOUKA, UICXEMUYHA KOMIPECHS
WJTH TIPOIBJDKUATEIICH HATUCK). 3a BcHdKy 1T HampaBuxme 1o 5-6 HCXeMUYIHH
KOMIIPECHH 4Ype3 HATHCK C MaJel] M TPHCTH, ChYETAHH C BBHPTEIHUBO
JBIDKEHHE TI0 MTOCOKa Ha YaCOBHUKOBATa cTpenka (6-8s Ha nimbiHeHue). B
nay3ure oT 12-15s mpumokuxme pPUTMHYHO ABIOBHIHO pas3TsATaHe Ha
MYCKyJia B IBETE MIOCOKHU (KOMIPECHUS C MAHUITYJIaIHsl).

Ha mecTta ¢ usameHeHuss B MuodacuyaiHaTa ThKaH MPUIOKHXME
TeXHUKU Ha ¢Gpukiusa. DOpUKIMOHHATE TEXHUKU C€ U3ITBIHSIBAT
MepHIeHINKYISIpHO (HampeyHa (PUKIHS) HIM B MOCOKAa Ha MYCKYJIHOTO
BIIAKHO (HA/TH)KHA (PPUKIINSA).

BxiaroyeHn ca pPaBHOBECHM M KOOPAMHALMOHHHU YHPaKHEHUS.
PaBHOBecHHTE yNpaKHEHWs aHTaXUPAT aKTUBHO TNapaBepTeOpanHara
MyCKyJaTypa Ha rpbOHauHUS CTHI0. Pu3nomornvno 3a ga ObAe 3ama3eHo
paBHOBECHE € HEOOXOOIUMO IjlaBaTa M TPhOHAYHMSA CTHJIO 1a ca go0pe
anmHuupand. ToBa e U3X0HATA TIO3UITHS OTKOSITO € J00pe J1a ce N3MbIHIBAT
BCUYKH YIPaKHEUs 32 Jia MOKe TSUIOTO J1a Hamupa OanaHca 1o BpeMe Ha
W3MECTBaHE Ha IIEHTHPa Ha TexecTTa B crarhka. Korato meHTbpa Ha
TEXECTTa ObJIe U3MECTEH, C IeN 3ara3BaHe Ha paBHOBECHE, TPHOHAYHUAT
CTBJIO H3BBPIIBA MHOKECTBO JIBUIKCHUA, HO BUHAI' CE€ Bpblla B HOPMAJIHOTO
3a HEro U3XOJHO MOJIOKCHHUE.

B METOJUKaTa Ca MNPCAJIOKCHHU W YIHOPAXKHCHHUA C TOJIsIMa
FMMHACTHYECKa TOIKa M TaKuBa BbpXy Oananc 6opa. He ce momyckat obaue
MPOJABIDKUTETHO 33IbP)KaHE HA CTATHYHYM HATOBAPBAHUS KAKTO U CKOKOBE U
PE3KH JIBUKEHUS Ha TPHOHAYHUS CTHIIO.

Ilepuoan u MeToANMYECKH YKA3aHUS NPH eKCIIEPUMEHTAJIHUS Mojel
Ilen 1 3a1aun Ha pexaOMIMTAaMOHHATA [IPOrpama:

1. HamansBaHe Ha HalpPEKEHHUETO;

2. TlpemaxBane Ha 00JKaTa;

3. HamansBaHe 1 I'bJIHO MPEeMaxBaHe HA NATOJOTHYHO
MOBULICHHUS] MYCKYJIEH TOHYC Ha IlapaBepTeOpanHaTa
MYCKYJaTypa,
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4. Bwn3craHOoBsIBaHE Ha HOpManHaTa Onomexanuka Ha ['C;

5. Ilpodunaktuka Ha BH3MOXKHUTE yCIOKHEHUS —
MYCKYJTHH XUNOTpoduH, mepudepHn napesu,

6. MsrpaxpmaHe Ha MOSICEH MYCKYJICH KOPCET;

7. Bwb3craHOBsABaHE Ha MpaBUJIHATA 11032.

IloarorBure/ieH Mepuol ¢ MPOABIDKUTENHOCT | ceamuna — TO3M
MepuoJ, MMa 3a 3ajjadya Ja TOCTUTHE ajalnTalus Ha MalUueHTHTE KbM
OpeacTosimoTo  (U3NYEeCKO HaToBapBaHe. B  ocHOBHara 4YacT Ha
KMHE3UTEeparneBTUYHATa [IPOLIeypa puaraMme 001Uopa3BUBaIN YIPaKHEHS,
W3MBIHSABAHW B OaBeH TEMII, JAWXATEJHH YHPAKHEHHS, W3TCTIIAIIHN
YOPOXKHEHUS, W30METPUYHHU YNPAKHEHHS, XWUIIONPECHBHHU YIPAXKHECHUS,
PAaBHOBECHU U KOOPJIMHAIIMOHHH YIPAXXHEHMUS.

OcHoOBeH (TpeHUPOBbYEH) IePUO] C IPOABILKUTEIHOCT 6 CEAMULN.
B TO3u nepron MHTEH3MBHOCTTa Ha KMHE3UTEpANeBTUYHATA IMpoLEaypa ce
nosumasa. HaroBapBaHeTo KaTro LSO Ce XapakTepu3Hpa C IO-TOJsIMa
IITBTHOCT YPE3 MPUIOKECHUC Ha CIICIIUATTHUTE KOPEKTUBHU YIIPAXKHCHHA, KaTO
ClIAMM 3a TOYHO U KOPEKTHO W3IbJIHEHUE. 3a pelllaBaHe HAa OCHOBHUTE
3aJaud puiIaraMe TPEHUPOBKa B M30METPUYEH PEXHUM 3a IapaBepTeOpaiHa
u abJoMMHATHA MyCKyJaTypa, KakTO M Ha TIJIyTealHa MYCKYJaTypa.
[Ipunoxenn ca ynpaxHEHHS CbC CyOMaKCHMajHa WHTEH3UBHOCT CIIOpEN
CTeIeHTa Ha (U3NUECKO Pa3BUTHE HA MMALUCHTHUTE.

IIpexoaen mepuoa ¢ MPOIBIKUTETHOCT | ceaMUIla — MEePHOJ YHATO

OCHOBHaA I¢CJI € MpPOCIIIBAaHE HA MAIMCHTHUTEC W TOBAa Aajid T€ Ca YCBOWIIN
MPaBUIHOTO U3IIBJIHCUC HA KUHC3UTCPAIICBTUIHNA KOMIIJIICKC.
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KunesutepaneBTH4Ha Npoueaypa NpH MyCKYJTHO-CKeJIeTHH

AUC(PYHKUMHU B 00JI1aCTTA HA TPHOHAYHUS CTHJIO

Tabauya 8
Cxema npu MycKyIHO-CKelemHu OUCQYHKYUY 8 001acmma Ha 2pbOHAUHUA CINbIO
YACTH HA CBbAbP)KAHUE JA03UP 3AJAYN METOJUYECKHA
MMPOUENY OBKA YKA3AHUA
PATA
- Macax; 8-10muH. -IToaroroBka Ha Temn GaBeH, TUIIAHETO €
= - O6uopa3BuBaIiu OopraHu3ma 3a HOPMAJHO, 001110
2 YIPaKHEHHUS; (usuyeckoro Bb3JICHCTBHE BHPXY
= -Jl¥XaTeIHN yrpaKHEHUS. HAaTOBapBaHE B opranusma. Ilpu
é - XMIONpeCUBHU 8-10 OCHOBHATA YacT. M3IbJIHEHHE J1a ce
= YOpaxHEHUS. MHH. n3rimaxnaa IIMifHaTa 1
E HOsICHATA JIOP03a.
E I'maBara fa ce u3Teris
= Hazajl. YIIpaKHEHHUATA ca
8 CUMETPUYHH.
=
<)
=
-YnpaxHeHus 3a VYupaxkueHus 3a VYupaxHeHusTa ca ¢
MOﬁldHldSa].ll/[X Ha 3aCHJIBAHE MYCKYJIUTE HA AKTUBHO y4aCTHUE HA
T‘p'bGHal{HI/Iﬂ CTHJIO. TOpca, Chue€TaBaTr ce C paME€HHHSA TI05C, TOPHU U
- YipaxHeHus 3a pas3riraHe M3IUIIBAHE B JoiHu Kpaitnunu. Ilpu ner
Ha MYCKYJIUTE Ha TOpca U JABUTaTEIIHATa d)a3a. T101 KOp€Ma C€ MocTaBsa
rpbOHaYHUS CTHIO. VYhpaxHeHusnTa ca 3a BaJISIK.
= -Vrlpa)l(Heva 3a CHJla Ha MYCKYJIMTC Ha
Q nosoOpsiBaHe MyCKyJIHATa Topca. BescTanossiBaT
§ CHJIa Ha TOpca XOPH30HTaIHATa
< -Ynpaxnenus ¢ 30-35 MO3ULMSL HA Ta3a U
E M30METPHYEH XapakKTep 3a MHH. rpbOHAYHHUS CTHIO.
=) cula Ha MyCKYyJIHUTEe Ha AKTHBHpaHe Ha
8 TOpCa OT JIeT ¥ THIIEH JIeT, C MPONPHOPELIENTOPHUTE 32
o aKTHBHO y4acTHe Ha MIPaBUIIHO TENIOIbPIKAHE,
paMEeHHUS NOsC U perynupase Ha
KpaiiHULHTe. MYCKyJIHHS OaJTaHC.
-YIpakxHeHHUs 3a
MOOHIH3aLHs Ha
rpbOHAYHUS CTHIO.
= -Penakcnpamn YIpaxHEeHUSA PenakcupaHe Ha Basen TEMII,
% 'ﬂI/IXﬁTCJ’IHI/I YOpaxxHEHUSA 5-6 MuH. MYCKYyJaTypaTta. YOopaxHeHusATa ce
= ChYETABAT C JUIIAHETO
<
=]
=
=
=)
=
3
=
=
<
on
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Crneuuanu3upaHa KHHe3WTEPanmeBTHYHA MporpaMa MNpH MYCKYJIHO-

cKeJleTHU AUCHYHKIIUM B 00/1aCTTA HA TPHOHAYHUS CTHJI0

Tabauya 9
Komnnexc npu mycKkyiHo-ckeiemuu Ouc@yHkyuu 6 ooracmma na cpbOHauHUs b0

H H3XOTH OITHCAHHE HA YIIPA’KHEHUETO | METOAHYECKH YKA3AHHA J103UP

o o OBKA

M | IIOJIOKE

E HHE

P

1 ner TpaHcBep3aneH Macax o Cyriax 3a m. Temn GaBeH, JuuIaHeTo € HopManHo | 1 -2 min

piriformis

2 CTpaHHYEH MOOHJIM3MpAIl  MacaX — [ACHBHO | ILIB3rallo pa3TpuBaHe OT 7-8min
ner pastarane ~ Ha  mapaBepreOpaiHaTa | KpaHHMAIHO KbM KayzmaiHo mo Klein-

MycKyjnaTrypa upe3 jaBwkeHue Ha | Vogelbach, chueraHo ¢ akTHBHA

TPBAHMA KOLI M Ta3a OT NPEAMHUIITHUITUTE WHKIIMHALUA 1 PEKIIMHAIUA Ha Ta3a

Ha TepaIeBTa CIUPAJIOBUIHO  pa3TpUBaHE  C
IIPBCTUTE, CHUETAHO C ACIpecus Ha
Tasa (mpW eneBauMs pbKara ce
NpUIBIKBA 0€3 HATHCK Ha rope
HaBBTPE KbM I'PbOHAYHHS CTHIO

>

3 CTpaHHYEH MaHUIyJIaTHBEH Macax 1o Terrier 3a pastpuBae 1o  jguaroHan ot | 6-8min
ner Jtym0aiHa obiact rppOHayHms cTHIO KbM spina iliaca

anterior superior, CBhUCTaH C ITaChuBHA
BEHTpAJIHA W/WIN I0p3ajHa POTaLUs
Ha Tasa, NPaBOJIMHEHHO
rapaBepTeOpaiHo pasTpuBaHe,
ChYETAHO C IIaCHBHA JOp3alHA M
BEHTpaJIHA POTALMs Ha Ta3a

4 Jer, TTHP Ha CKbCEHHUTE CTATHYHH MYCKYIIH, (m. erector spinae lumbalis, m. | 10-15
CTpaHHYEH MoOwWIM3anyst Ha cakpornuadnara craga | piriformis, m. quadratus lumborum, | min
JIer, Ceex 'bOHAYHKS CTHIO. mm. adductors femoris, m. rectus

™ femoris, mm. ischiocruralis). 3a
rpeOHAuHMs  CTHIO ce Tpuiara
MoOunu3aiys Ha JyMOanmHus s
qpes poranus, MaHHITYJIaTHBEH
Macax 3a TOPaKOIyMOAIHHS IPEXOL
4pe3 eKCTeH3Hs, B KOMOWHAIMA C
porauus  H HpyXMHUpAIIA
MOOMIU3ALMS 32 TOPAKATIHHS AT Ha
rpbOHAYHUS CTHIO.

5 THJICH JIeT, XUMONPECBHH YIPAKHEHS Temn OaBeH, IUIIAHETO € HOPMAIHO 10-15
CTOEK, min
KOJISTHHA
oropa

6 BHC, pastsramy ynpaxxHenus 3a cratuunure | Temm GaBew, nuuianeto e HopmanHo, | 8-10 min
KOJISIHHA MYCKYJIH 06110 BB3JIeiicTBIE BBPXY
oropa, OpraHH3Ma.

THJICH JIET
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7 THJICH JIeT, yIpaKHEHUs 32 MOOWIN3aLHUsL HA Tewmn OaBeH, AuIaHeTo € HOpManHo, | 8-10 min
BBPXY nymbocakpanHa o6acT obmo BB3JCiCTBIE BBPXY
rojsMa opraHu3Ma.
THMHACTHY
€CKa TOIKa
8 CTOEK Temn GaBeH, AULIAHETO € HOPMAJIHO 5-8 min
ABTOMOOMIIM3ALHS
9 CBHUT TWJIEH | YIPaXHEHWs 3a CHIOBa M3APBXKIMBOCT | Tewmm GaBeH, auuianero € Hopmaano | 8-10 min
ser Ha OTClIabHaAINTE IMHAMUYHA MYCKYIIH
10 | Twien ner CTaTUYHM yHpaKHeHWs 3a crabmwimsanust | Temm GaBeH, aumaHeTo e HopManso, | 8-10 min
Ha Ta3a U 3a H0Z00psIBaHe HAa MYCKYIHHS | 00O BB3/CHCTBIE BBPXY
Gananc opranusma. IIpu n3nbiHeHHe Jia ce
M3rIQKAA IIMHHATA U [OSCHATa
nopnosa. I'maBara ja ce W3Terus
Hazaj.
11 | croex, KOOPANHALMOHHH YIIPaXXHEHUS Temm GaBeH, IMIIAHETO € HOpMaHO, | 8-10 min
KOJISIHHA = 001o BB3/CHCTBIE BBPXY
oropa opranusma. IIpn n3nbiHeHne Ja ce

H3TJIaxaa mMiAHATa H TOsCHATa
Jiopziosa. I'maBara na ce wusreris
Hazaj.
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PE3VJITATU U JUCKYCUA

Pe3yaTaT ¥ IMCKYyCHS OT M3CJI€IBAHETO HA MYCKYJIHO-CKeJIETHH
AUC(PYHKUMHU B 00J1aCTTA HA TPHOHAYHUS CTHJIO

KoHTHHTEeHT Ha M3cienBaHeTO ca 68 JIuIa ¢ MYyCKyJTHO-CKEJICTHU
mcyHKIMKA B objacTTa Ha rpbOHAYHHUS CTBHIO, Ha BB3pacT OT 38 mo 56
TFOJMHM, OT TSX KE€HH 22 U MBXKe 46.

B Hacrosmoro wm3cnenBaHe HE ca BKIIOYEHH OCTPH Cllydyad Ha
MYCKYJTHO-CKEJIEeTHU TUCHYHKIINH B 00J1aCTTa Ha TPbOHAYHUS CTHIO. Benmukn
JIMIIA ca C IaBHOCT Ha OIUIAKBAHUATA HAJ 8§ CEIMHIIH.

B nBymeceuHus: KHHE3UTEpaNeBTHUEH Kypc ca BKIIOYEHU 68 Jnia ¢
MYCKYJTHO-CKEJIETHU TUCHYHKIINH B 00J1aCTTa Ha TPbOHAYHUS CTHIO. Benmukn
Ul TOMbJIHNXa (QopMynsap 3a WH(POPMHUpPAHO CBHIVIACHE 3a y4yacThUE B
HACTOSIIIETO MPOYYBAHE.

Tabauya 10
Pasnpedenenue no dagHocm Ha ORIAKEAHUAMA
Cpok Iox 3 3-6 6 Mmecena — 1-3 OFIIO
Mecena Mecena 1 roquna TOMHH
KonTnHTeHT 9 18 22 19 68
N

W3cnenannTe JMna ca pasnpeeieHy B 2 TPyIH: eKCIIepHMEHTaTHA
(EI') — 36 nuua Ha cpeana u3pact 46,03 £ 1,0 1. u konTponHa (KI') — 32 nua
Ha cpenHa Bb3pacT 48,50 + 1,07 r. Ha Bcuuku nuima ot excriepruMeHTallHa U
KOHTPOJIHA IPyIia ca HallpaBeH! (YHKIMOHAIHYN H3CIIeIBAHUS TIPEIN U ClIe]T
MPOBEXKJaHE Ha KWHE3UTEPAIIEBTHYHHS KypPC.

IIpu mumara ot EI' e mnpuiokeHa aBTopcka MeETOAMKAa Ha
KUHe3WTepanaus, U3IbJIHsABaHa TpU ObTU ceaMuuHo. IIpu nuuara ot KI' e
MPUIOKEHA CTaHJApTHA KUHE3UTEpaleBTHYHA IporpamMa W3IMbIHIBAHA TPH
M'BTU CEMIYHO.
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Tabnuya 11
Xapaxmepucmuka cnopeo noia u 6b3pacmma Ha U3CIe08aHUMe TUyd

I'pynu 38-43 200. 44-51 200. 52-56 200. Oowo
X M X M X M
Excnepumenmanna 5 13 4 8 2 4 36
Koumponna 3 8 5 5 3 8 32
Oowo 8 21 9 13 5 12 68
Tabauya 12
Pasnpedenenue na konmunzenma cnopeo ev3pacmma
I'pynu M St. X max. X Std. V%
Deviation min. Error
Excnepumenmanua 46.03 6,02 56 38 1,00 13,08%
N = 36
Koumponna 48,50 6,04 56 38 1,07 12,46 %
N =32

Paznpenenennero Ha nmmarta B TPyNHTE 1O TOJ U BB3PACT € HA
CJIy4aeH HPUHITHIIL.

Ha tabmuma 11 u 12 e npeacraBeHo pasnpeereHneTo Ha JINIaTa B
TPYOHTE O IO ¥ BB3PAcT.

Ha Tabnuma 13 ca mpeacTaBeHU CpeHUTE CTOWHOCTH Ha PBHCTa - 3a
ETl #=176,7+1,45 cm u 3a K[ X=178,8+1,67cm.

Ha tabmuna 14 ca mpencraBeHu CpeTHUTE CTOWHOCTH Ha TEJIECHOTO
Ternoto - 3a EI" X= 78,19 + 2, 18kr 1 3a KI' X= 80,84+ 1,62xr.

Tabauya 13
Pasnpedeienue na KOHMUH2EHMA CROPe) BUCOYUHAMA
I'pynu M St. X max. X Std. V%
Deviation min. Error
Excnepumenmanna | 176,7 8,71 191,0 161,0 1,45 4,93 %
N =236
Koumponna 178,8 9,55 192,0 162,0 1,69 5,34 %
N =232
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Tabauya 14

Pasnpedefzenue HA KOHmMuHecenma C}’lOp@() mejnecHomo meaio

I'pynu W St. X max. X Std. V%
Deviation min. Error
Excnepumenmanna | 78,19 13,07 105,0 56,0 2,179 16,71 %
N =36
Konmponna 80,84 9,15 97,0 66,0 1,62 11,32 %
N=32

PesyaraTru u qjuckycusi oT GyHKIMOHAJHUTE TECTOBE

Ha tabmuna 15 ca npezacraBenu pesynrature or BAC (BusyaiHo-
aHaJjioroBa ckaya). UHTeH3uTeThT Ha 00JIKaTa ce PErucTpupa KaTo IbJDKUHATA
B MIJIMMETpPH, U3MEPEHa OT JIEBUA Kpail Ha cKaiara 0 TOUYKaTa, IoOCoueHa OT

HaIyeHTa.
Tabnuya 15
BAC (susyanno-ananozosa ckana) - cmotiHocmu Ha 601K08uUs npaz
ETr Kr
Hauano Kpaii Hauano Kpau
3 8,33 117 8,53 2,44
St. Deviation 0,79 0,56 0,51 0,95
X max. 9,0 2,0 9,0 4,0
X min. 6,0 0,0 8,0 1,0
Std. Error 0,13 0,093 0,089 0,17
V% 9,51 48,05 5,94 38,9

CroiiHocTUTEe HAa OOJIKOBHAT Ipar, U3MEPEHH TPEIU U JIBa Mecella
clell  NPOBEXKIAHETO HAa  KHHE3WTEPAlleBTUYHATA  IporpaMa  IpH
eKcriepuMeHTanHara rpyma, 0sxa 8,33 £ 0,79 mm u 1,17 = 0,56 mm,
cboTBeTHO. CTOHHOCTUTE Ha OOJKOBHST Ipar MPH KOHTPOJHATa rpyla B
Havayoro 0sixa 8,53 £ 0,51 mm u 2,44 £ 0,95 mm B kpast Ha U3CJIEIBAHETO.
Pasnmuumsra B croifHOCTHTE Ha OOJKOBHUTE TparoBe B JBaTa IMEpHOAa Ha
M3MEpBaHe Ca M3YUCIICHW C HemapaMmeTpuueH TecT Ha Mann-Whitney u ca
craructuiecku gocrosepuu (p<0.001).

Penynupanero Ha Ooskara e siCeH IoKa3aTen 3a MOJIOKUTeTHHS e(heKT
Ha TPUIOKCHUTE KHHE3UTEpAleBTHUHU MeToauku. OT NpeiCcTaBeHUTE
CpexHu cToMHOCTH B Tabnuma 17 3abens3Bame, e Hali-U3pa3eHO HAMAJISIBaHE
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Ha Oonkata uma nipu EI' — 1,17 + 0,56 mm u no-manko mipu KT - 2,44 + 0,95
mm.

PesynraruTe oT TecTa 3a onpezensiHe CTeeHTa Ha O0IKaTa 1o MeToa
Ha Mepi O. JloObune ca npencraBeHu Ha Tabimuia 18 u rpaduka 2. Cunata Ha
Oomkara ce ompenens B 6 crerenn ¢ uuciara ot 0 mo 5 (Kocmaounos, 1989).
B mnawamoro Ha wuscmenBaHeTo pesynratute mpu KoHTpormHa (KI) m
excriepumentansa (EI') rpyna ca cxonnu 4,25+0,76 u 4,3340,59, choTBETHO.
Crnen mpuioxeHWe Ha CHENHMaIN3WpaHa KUHE3UTepaleBTHYHA IPOrpama,
OTYETOXME 3HAUMTENIHA pa3iuka B mon3a Ha EI" - 0,83+0,81 u 1,47+0,67 npu
KT'. Paznuuusra B cTOHHOCTUTE Ha OOJKOBHUTE MPAroBe B JBaTa Mepruoja Ha
M3MepBaHe ca W3YUCIICHW C HemapaMmeTpuueH TecT Ha Mann-Whitney u ca

cratuctuaecku pocrorepuu (p<0.003).
Tabnuya 16
Pesynmamu om mecma 3a oyenka Ha OuHamuunama 601Ka, uiu OOIKA npu
dsudicenue no memooa Ha Mepa O. Jlobune

Er Kr
Hauano Kpaii Hauano Kpaii
% 4,33 0,83 4,25 1,47
St. Deviation 0,59 0,81 0,76 0,67
X max. 5,0 2,0 5,0 3,0
X min. 3,0 0,0 3,0 0,0
Std. Error 0,09 0,14 0,13 0,11
V% 13,51 97,28 17,93 45,70

W3mnon3BaxMe U pyTHHEH TecT 3a Oojika. Onpesens ce B 5 CTeNeHu ¢
gucna ot 0 mo 4. Pegynrature oT Tecta ca TpeAcTaBeHH Ha Tabnuma 19 u
rpaduxa 3.

B nauanoro Ha m3cienaBaHero pesyirarute npu koHTponHa (KI') m
excriepumentansa (EI') rpyma ca cxomum 3,59+0,49 u 3,69+0,47, choTBETHO.
Cren mpuioXeHWE Ha CIelUaln3dpaHa KUHE3WTEpareBTHYHA IIporpama,
OTUYETOXME 3HAYMTENHA pasiuka B momsa Ha EI' — 0,42+0,5 u 1,38+0,61 npu
KT'. Paznuuusita B CTORHOCTUTE HAa OOJIKOBUTE IPAroBe U Ha PE3yJITaTUTE OT
IMOCOYCHHUTE TECTOBE B JIBaTa MEPUOJa HA M3MEpPBaHE, Ca CTATUCTHYECKU
noctosepHu (p<0.001).
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Tabauya 17
Pesyimamu om uscnedsane ¢ pymunen mecm 3a 60.1xka

Er Kr
Hauano Kpaii Hauano Kpaii
3 3,69 0,42 3,59 1,38
St. Deviation 0,47 0,5 0,49 0,61
X max. 4,0 1,0 4,0 2,0
X min. 3,0 0,0 3,0 0,0
Std. Error 0,08 0,083 0,09 0,11
V% 12,65 120,0 13,88 44,30

Jduckycus

CwmsiTa ce, ye B cBeTOBEH Mamiab 39% OoT HaceleHueTo IIie UMa IToHe
€/IFH T30/ Ha OOJIKU B I'bp0Oa Tpe3 1enust cu )kuBoT. [Ipu enmzoan Ha Ooka
Haj 12 cenmuiy (KnacuUIMpaHy KaTo XpOHUYHA 0O0JIKa B JIOJIHATA YacT Ha
rpp0a) MpoTrHO3aTa € HeOMATONPHUATHA U € CHITHO CBBP3aHa C BUCOKH Pa3XOolIn
3a JIeueHHne U OTCHCTBUS OT padora (Sheng et al., 2019).

Bonkara B rpbaAHUS U JIyMOATHUS Y4aCTBK, KOSATO C€ OMpeess KaTo
HeCTeU(PUYHO, SMUICMUOJIOTHYHO ChCTOSHHE, MOXe Ja ObJe pe3ynaTar oT
pa3nuYHM HapaHsBaHWS. ToBa He € 3a00JsIBaHE, a CHMIITOM, MPU KOWUTO B
MHOT'O CJTy4au eTHOJIOTHTa € Hen3BecTHA. boyikaTta B rpbHarTa v JiymbanHara
o0JIacT € dYecTo cpeliaH MnpoOyiieM B KHHE3UTEPANeBTUYHATA MPAKTHKA.
IporenTsT Ha 3acernarute goctura 80% (Nenova et al., 2016).

MyCKyITHO-CKEIIETHUTE HApYIICHUs] ca Hal-yecTaTa MpUYMHA 34
cuiHa 1 moctosiHHa 6onka. B EBpomna 20-30% oT HaceneHueTo € 3aCerHaro OT
to3u mpobaem (Hagen, 2012).

CrIiecTByBaT penuiia MpoydBaHUs 3a e(eKkTa OT M3IOJI3BAHETO Ha
pasmuyHu (PU3NOTEPATTIeBTUIHN METOAH U YCTPOUCTBA, KOUTO OMXa TIOBIIHSLITA
MOJIOKUTEIIHO BBPXY oOrpaHnyaBamute akropu (0OiKa, CKOBAHOCT,
HaMmaJieHa paboTOCIIOCOOHOCT U JIp.) ¥ OMxa MOJ00PUIN Ka4eCTBOTO Ha YKMBOT
Ha TaKuBa IIAaITUCHTH. Hpe3 IIOCJIICAHUTEC 'OAUHHN CE€ 3a4CCTUXa OINIAKBAaHUsATA
oT Oonku B repOa. IlpoyuBaHusaTa 1mokasBar, ue MOXKE Jja € CBbP3aHO ChC
CbBPEMCHHUS HAYMH Ha )KHUBOT.

Bonkara ce moBnusaBa OaronpusITHO M HAMAIIIBAHETO U C€ JBJDKH Ha
MPUIOKEHUTE MAaCaKHU NPUHOMH, KOUTO ChUETABAT MacaK C JBHKCHHUS.
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JAba00KUST TpaHCBEP3aJIeH Macak Bb3/ICHCTBA HA JTOKAITHUTE JIE3UU B MEKUTE
ThKaHH, a JABIKCHUATA YCWIBaT e(dekTa Ha Macaxa. YBeJaudyaBa ce
XHAIEepeMusTa U TporkaTa Ha TPETUPAHUTE CTPYKTYpH. XUIOTETHYHO TOBA
BOAU 70 00e300IsBaHe Upe3 MpeMaxBaHe Ha MPOAYKTHTE OT METaboIn3Ma u
HaBIIM3aHETO Ha EHAOreHHW omuatd. OT Ipyra cTpaHa W MaHyaiHara
MOOWIM3aIMs TPEIU3BHKBA PE(IICKTOPHO HaMalsiBaHE HA pPErHOHAIHATA
Houmnenuus. HamuTe pesynraTa moTBBpkKAaBaT H3BOAUTE OT peAHLia IPYyTH
npoyusanus. Mitova et all (2020) B cBoe u3cnenBane Ha epeKTUTE CIIET IECET
JTHEBHA KOMIUIEKCHATAa Tepamusi MPH MYCKYJIHO-CKEIeTHATH AUCHYHKIHNU B
rpBOHAYHUS CTHIO PETUCTPUPAT HaMaJsiBaHe Ha O0KkoBaTa nepuemnius ot 9,0
+ 0,99 mm mo 1,52 £ 0,85 mm (Mitova et al., 2020). Peauna apyru
MPOYYBAHUS OTYUTAT MOJIOKHUTENIEH eEeKT BBPXY CHMIITOMHUTE Ha OOJIKA CIIe]T
MmanyaiHa teparnus (Hersman et al., 2017; Lesi et al., 2016).

B npoyuBaneto Ha Stoyanov et al., (2020) npu uscnensanu 48 nuiia,
Ha cpenHa Bb3pacT 44.81+£5.07 ronuHu ¢ JOKa3aHa MYCKYJHO-CKEJIETHA
mUCyHKIMS B o0macTra Ha TPHOHAYHHS CTHIO W MPHIOKEHH
Muo(daciyaIHd TEXHUKA W KUHE3MOTEHN AIUIMKAIMH ca MOTYYSHU CXOTHH
pesyaratu. CpegHuTe HavyalHu cTOMHOCTH moiydyenu ot BAC ca 791 +
0.9mm 3a KI" 1 8.36 + 0.7 mm 3a EI’, a B kpas Ha nepuoja gocturat jio 6.52
+1.08 mm 3a KI'u4.08+0.7mm 3a EI (Stoyanov et al., 2020). Cxonuu
pe3ynTaTu ca nmoiay4deHu u ot Mitova et al., (2020) mpu u3cnensane Ha 36 uia
(12 xenn u 24 mMBXKe) Cbc CHHAPOM Ha JiymOocakpanHa Oonka. CpemHara
croriHocT (= SD) Ha mpara Ha OonKaTa, U3MepeHa pear 1 TP Mecela Clie/
mporpaMara 3a KhuHe3utepanusi, € ouna csorBeTHo 9,06 = 0,79 mm u 1,69 +
0,82 mm (Mitova et al., 2020).

MHOKeCTBO CHCTEMAaTHYHU NPOYYBaHUsI 0000IaBaT NOIyYSHUTE 10
MOMEHTA PE3yITATH CJIe/ MPUIOKEHHE Ha Pa3IMYHI MaHyalTHA METOH MPH
HecrienuduyuHa aymoanna Oonka. [Ipu mo-roxsiMaTta 4actT OT IpOyYBaHUSTA
HE ce JIOKJIaJ[Ba 3a penieHue Ha mpodiema B mo-nbiarocpouet mian (Chenot et
al., 2017).

PesynTarute, mosryuyeHn B HACTOSILOTO MPOYYBaHE, OKA3BAT CUIIHO
HaMaJsiBaHe Ha OoskaTa. ToBa € 0COOEHO BajKHO, Thi KaTo OOJIKaTa ce sBsBa
KaTo €MH OT OCHOBHHUTE OrpaHUyaBaily (akTopy U BOAU A0 HAMAISABAHE HA
o0ema Ha JBW)KEHHE U (YHKUMOHAIHOCTTA B JyMOANHUs rpbOHAaYeH CThIO

(Zhao et al., 2017; Mitova et al., 2021). Jpyru npoyduBaHus ChoOIIaBaT 3a
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MIOJIOKUTENCH €(PEKT BHPXYy CUMITOMUTE Ha OOJIKA Clie[] MaHyaTHa Teparus
(Hershman et al., 2018; Lesi et al., 2016).

OmnpenensHeTo Ha TpaHHUIA MEXIY MOAOCTpa M XpOHWYHA (a3za Ha
0oJKaTa B TIOBEUETO CIIyyaW Ce OKa3Ba CJIOXHA 33ajada. PaznuuyHurte aBTOpH
OTIPEIETIST pa3indeH BpEMEBU HHTEPBAJ M XapaKTepPUCTHKA Ha OoJKaTa 3a J1a
On1e onpenenera karo xpoununa (Eliks, 2019).

OT CBOsI CTpaHa JAPYTH aBTOPU Pa3ACiIAT XpOHHUYHATA OOJIKA HA JIBa
Buma. Hammonamnata crparerns 3a Oonkata Ha CAILLl gaBa crmegHOTO
ompeneneHue: ,, boaixa Kosmo oepanuyasa curHo 08UNCEHUAMA, NPUCHCMEA 8
nogeuemo OHU 6 HPOOBIJNCEHUE HA Wecm Mmeceya Uiu noseue U Koamo
SHAYUMENHO 02PAHUYABA OEUHOCHU C8bP3AHU C paDOMA, COYUATHU SPUNCU U
camoobenyscsarne (NSP, 2017).

ToBa onpesenenue meIeHacOYCHO pa3rpaHnvaBa MAIUeHTH C TIPOsBa
Ha XpOHMYHA O0OJKa ChC CHJIHO BB3JCHCTBHE OT TE3U, KOUTO H3MUTBAT
XpoHMYHA O0OJKa, KOSTO Oo0aye He WM Mpedd Ja TOAbPKAT HOPMAITHU
JeWHOCTH B paboTara, ceMeiHus U conuanaus xuBoT (Herman, 2019).

YrupaBieHHETO Ha XpOHWUYHATa OOJIkKa B KPbCTa IOHACTOSIICM
BKIIFOYBAa HA0Op OT CTpaTerWW 3a WHTEPBEHIUS, BKIFOYHUTEIHO
(U3MOTEpANICBTUYHO JICYCHHE (HAITP. SIICKTPOTEPAIIns, TPAKIHS), TePaIus C
yIpaKHEHUsI, MaHyallHa Tepanus (MOOWIM3AIUs/MaHUITYIAIMS ¥ Macax),
JIEKapCTBEHA Tepanus (mamp. raparneramor, HECTEPOHTHU
npoTuBoBb3NanuTeNnHn  cpeacrea - HCIIBC, omwmouan, MycKyJlHH
peaKCaHTH) W WHBAa3WBHH MPOLEAYPH (AKyIyHKTypa, HHXKEKIIMH U HEPBHU
Omokaau). B moBedyero cuTyalmu TepamneBTHYHHUAT e(DEKT OT eIMHMYHA
Tepanus He € 3HaYUM U Ce MPENopbuBa KOMOMHAIMS OT FOPHUTE METOMIH 3a
nocTurane Ha 100bp Jeueben edekr (Sheng et al., 2019).

OT elHO CKPUHHHIOBOTO MPOYYBAaHE CTaBa SICHO, Y€ KaTo LSO
XpoHHYHATa O0JIKa B 00J1acTTa Ha TPHOHAYHUS CTHIIO € JOCTa YECTO CpelaH
mpo0OiieM. Haii-BUCOK ce Oka3Ba MpolieHTa Ha XpOHUYHA 00JIKa B 00JIaCTTa Ha
mymOamaus mst (Stoyanov et al., 2020). B ceeToBen Marab ChIo MMa JaHHH,
Yye XpOoHUYHATa 00JIKa Hal-4ecTo ce cpela B 00JacTTa Ha TphbOHAYHUS CTHIO
(AH RQ, 2018).

B mpoyuBane Ha Stoyanov et al., e ycraHoBeHO, 4Ye MpH MBKETE
npeo0iiafaBa XpoHUYHATa JTyMOanHa OOJIKa, JIOKATO IMPH JKEHUTE IMO-YECTO

cpelllaHa € XpOHWYHATa OOJIKa B IEPBUKAIHHS JIsJT HA TPHOHAYHUS CTHIO.
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ToBa 61 MOTJI0 1a ce IBJDKH Ha MO-TEKKOTO (PM3NYECKO HATOBAapBaHE, KOETO
B [IOBEYETO CIy4au UMaT MAIllMEHTUTE OT MBKKH 1moi. OT Jpyra cTpaHa He €
MaJIbK U MPOLICHTHT Ha )KEHU CTPAJAIIH OT XpOHHYHA JTyMOasiHa 00JIKa, KOETO
Cropell aBTOPUTE C€ IBDKH Haii-Bedye Ha (HaKTOpH KaTto OpEeMEHHOCT,
HOCIePOIOB Hepuoi, ciiaba KOpeMHa MyCKylarypa U IPEKOMEpPHO U
HEIpaBUIHO HATOBapBaHe IpH HAKO# oT Tsax (Stoyanov et al., 2020).

Hue cmsiTame, ue cuiHaTa peiyKius Ha O0JIKOBaTa CHMITOMATHKA Ce
IABIDKU HA QHAITETUYHMS e(EKT HA NPHIOKEHUTE MHO(ACIHATHI TEXHHUKH.
[To3UIIMOHHO — OCBOOOKIABALIMTE TEXHUKH U HEPBHO-MYCKYJIHUTE TEXHUKU
yBeJNMYaBaT XUIEPEeMUATa W Tpodukara Ha MyCKyJaTypara Ha KOSATO ca
OPWIOKEHH, KOETO MOJIoMara O3APaBUTEIHUS TPOLEC M IOIIoMara
U3XBBPIAHCTO HA OTHAAHUTEC IIPOAYKTH H CTUMYJIMpa PErC¢HCPATHBHUTC
nporecu. Ilo peduexktopeH 0BT, B OTrOBOp Ha Jpa3HEHE Ha
MEXaHOPELENTOPUTE PA3MOJOKEHH B CYXOXKHWIHA M MYCKYJIH, Ce
HOpMaJIM3Upa MYCKYJHHSI TOHYC M CE IMOBJIHUSBA IMOJIOKHUTEIHO 3alUTHUSL
MYCKyJIeH cra3bM. Peamiia HaydHH MyONMKalUK JTOKA3BAT MOJOKHUTEITHUSL
edexT Ha MuodacraIHUTe TEXHUKHA U MaHyallHaTa Tepanus BbpXy OoJKaTa
U HaMaJIsIBaHETO HA PETrHOHAHATA HOLMUCIIMS M HAIMYHUS MYCKYJICH
cmazpm (Hersman et al., 2017; Lesi et al., 2016; Stoyanov et al., 2020).

Pe}IyKHI/IHTa Ha GOﬂKaTa U HaMaJIIBAaHCTO Ha 3alllMTHHUA MYCKYJICH
cra3bM, KOWTO Ce YCTaHOBsIBA NP MAIMCHTHTE B HAYAJIOTO HA POYYBAHETO,
OT CBOsI CTpaHa BOJM [0 IMOJOOpsIBaHE HAa MYCKYJHATa €IaCTHYHOCT U
IUIACTUYHOCT W MMOoJ00psiBaHe Ha obemMa Ha [BIKEHHWE B 00JacTTa Ha
rppOHaYHUS CTHIO. [IpeMaxBaHeTO Ha €UH OT OCHOBHHUTE OrpaHWYaBaIld
dbaxTopu KoiiTo B ciy4as e Oonkara (Zaho et al., 2017), naBa Bb3MOXKHOCT 3a
noo0psiBaHe HA MOOMITHOCTTA Ha rbp0Oa M BH3MOXKHOCT Ha MALMEHTUTE [
UBIBJIHABAT KOPEKTHO MPCATIOKCHHUAT CIICHUATIN3UPAH KOMIIJIEKC OT
yIpasKHEHHSI.

Pe3yaratu u auckycusi oT u3cjeiBaHe o0eMa Ha JBHJKEHHE B
rpbOHAYHHSA CTHJIO

Ha Tabmmma 18 ca mpenctaBeHd pe3yATaTUTE OT M3CIICIBAHETO Ha
MOJBMXKHOCTTA B rpbAHUA A1 Ha rppOHaunus cTea0 (TECT na Ott). Ilpu
eKCIepUMEHTalIHA TPyNa OTYETOXME, Y€ CpeAHaTa apUTMETHYHA BEIWYMHA
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nMma yeenuuenue ot 0,97 cm. 1o 4,14 cM., 10KaTo IpU KOHTPOJIHA Tpyma Ts
oTunTa cCTOMHCT OT 1,16 cM. 110 3,78 cM. B kpasi.

Tabnuya 18
Pesynmamu om uscneosane obema na osudsxcenue 6 mopaxanet 0an - TECT na Ott
ET Kr

Hauano Kpaii Hauano Kpaii

3 0,97 4,14 1,16 3,78

St. Deviation 0,61 0,76 0,45 0,61
X max. 2,0 5,0 2,0 5,0
X min. 0,0 3,0 0,0 3,0
Std. Error 01 0,13 0,08 0,11

V% 62,62 18,40 38,74 16,09

Cren ananu3upane Ha (UHATHUTE PE3yITAaTH IIPHU TO3U TIOKA3aTel ce
YCTAaHOBU MOBHILABAHE HA MOJABIXKHOCTTA B TOpakaiHus asi ¢ 3,2 cm. Ilpu
MalMeHTHTE OT eKCIepUMEHTallHaTa rpymna. B cpaBHeHHe, TO3M MoKa3areln
MIPY TAIIUEHTUTE OT KOHTPOJHA TPYIIA, JOCTHUTa [0 — HUCKH CTOWHOCTH OT 2,62
cM. [lo-mobpata  MOOWJIHOCT  OTYETEHA NOpU  MAIMEHTHTE  OT
CKCIICpMMCHTAJIHATA I'pyla AO0Ka3Ba, Y€ IMPUIOKCHHUTEC MCTOAU IIOBJIUABAT
OnaronpusaTHO (PYHKIIMOHATHOTO ChbCTOSHUE HAa IPBOHAYHUS CTHIIO € TPBIHUSA
MYy OTJIeJl, KaTO B 3HAUMTEIHA CTETIEH MOI00PsBa OABHKHOCTTA MY.

Ilpu ananu3a Ha pe3ynTatute oT Tecta Ha OTT HSIMa CTATUCTHYECKH
JIOCTOBEpHA pasiiuka 1pu asere rpynu (Mann Whitney p>0,05 (p=0,058).

3a gma mpoBepuM edekTa OT TIpwiaraHaTa Crenuain3npaHa
KMHE3UTeparneBTuuHa mnporpama mnpuwiokuxme Tect Ha Wilcoxon. Ilpu
nunara ot EI" uma (rpaduka 5) *** cratuctuuecku 10ocToBepHa pasiuka (P <
0.001) mexny pesynrature npeau KT u cenq KT.

Oo6ema Ha nBuKeHue B nosiceH s - TECT na Schober

OT HavanHUTE UW3MEPBAaHMs HA  MAUEHTHUTE OT  JIBETe
W3CTIEIOBATENICKM TPy Ce YCTAaHOBSABA OTPAaHWYEHA TMOJBUKHOCT B
nym6Oanaus st Criel IPUIOKEHUETO Ha CHelMaln3ipaHaTa METOIUKA ce
OTYHTA SICHO MOJOOpEHHE IO OTHOIIEHHWE Ha TO3M IIOKaszaTel KOeTo 3a
MalACHTUTE OT EKCIEPUMEHTAlIHATa TPpyIla JOCTUTa CTOMHOCT OT 3,16 cM.,
JIOKaToO NpHU KOHTPOJIHATA IpyHa JOCTUIra CTOMHOCT OT 3,22 cM. B Kpas.
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Pasnukara oT mepBO M mocienano uscneasade B EI' na e pasno Ha 1,74 B

cpasenue ¢ KI' OT mbpBO M IOCIEIHO U3CIEABAHE Ha *. € paBHO 1,63.

Tabauya 19
Tecm na Lllob6ep (Schober test)
ET Kr
Hauano Kpaii Hauano Kpaii
3 1,42 3,16 1,59 3,22
St. Deviation 0,5 0,5 0,5 0,61
X max. 2,0 4,0 2,0 4,0
X min. 1,0 3,0 1,0 2,0
Std. Error 0,08 0,08 0,08 0,11
V% 35,29 13,69 31,31 18,90

Ilomobpenara mobmmHOCT mpu manmeHTnTe OoT EI' e pesynrar ot
MPUIOKCHUCTO Ha CICHHUAIM3HUPAHU YIIPAXKHCHHA 3a BB3CTAHOBABAHC Ha
eaCTUYHOCTTAa Ha [apaBepTeOpaHUTE MYCKYJIM W  BB3TaHOBSIBAaHE
MOJBIKHOCTTA B TyMOQITHHS TSI

Pazinuusara B CTOMHOCTUATE OT 00eMa Ha JBUKEHHE B MOSICHUS ST U
Ha pe3yJITaTHTEe OT MOCOYEHHUTE TECTOBE B J[BaTa MEpHOJa Ha U3MEpBaHe, ca
cratucTudecku nocroepan Mann Whitney p<0,05 (p=0,02).

Jduckycust

Kakro Beue crnoMeHaxMe MPEMaxBaHETO HA €IMH OT OCHOBHHTE
orpanuyanaiy pakTopu KOWTO B cirydas e 6onkata (Zaho, et. al. 2017), nasa
BB3MOXKHOCT 32 IOJ00OpsABaHE Ha MOOHJIHOCTTa Ha T'bp0a M yBEIHYaBaHE
obema Ha JIBIKCHHE B Ta3d 30Ha.

B mpoyuBane nposezneHo ot Mitova et al., 2020 cwio ca nonydeHu
pe3yJTaTd KOWTO MOKa3BaT MOJOKHTENEH JiedeOeH e(eKT OT MaHyaiHarta
Teparus, KoMOuHHpaHa ¢ MLS-a3ep 3a HaMasiBaHe HA HHTCH3UBHOCTTA Ha
6onkara. [Ipy manmeHTH OT EKCIIEPUMEHTAIHA rpyna 0oJiKaTa 3HAYUTETHO
HamalsiBa, a TOBAa OT CBOS CTpaHa BOOHM /O MHOA0OpsiBaHe Ha obema Ha
JBIKEHUE U QYHKIIMOHAIHOCTTA Ha rpbOHauHus cThy10 (Mitova et al., 2020).
KoMIIIeKCHOTO JieueHHe KOMOHHUPHAO C MaHyaJIHH METO/U 38 MEKOThKaHHA
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MOOWIN3AIMSI U CHEHHUAIN3UPaHd YHIPAaKHEHHUs] OCUTYpSBAT MPEAyKUWs Ha
Oonkara € Mmo-ToyisiMa CTEleH W TOBa OT CBOSI CTpaHa HaMaisBa 3alUTHUS
MYCKYJIECH CIa3bM M Hachp4aBa MYCKYJIHATa pernakcanus. KoMIuIekCHUSIT
MOJXO0/ KbM MYCKYJTHO-CKEJICTHUTE TUCQYHKIMH aBa JOOpU pe3yiaTaTH Mo
OTHONICHHWE HA TMOJBW)KHOCTTA HA TPHOHAYHMSA CTHIO W HaMaisBa
WHTEH3UBHOCTTA Ha OOJKaTa.

JlymbocakpanHara o0nacT Ha TpPBOHAYHUSAT CTHIO Urpae BaskHa POJIS
3a MOAIBPKAHETO HA MMOCTypaTHaTa CTaOMITHOCT Ha TsutoTo. CaM 1o cebe cw,
obaye, myMOaJTHUs J5UT Ha TPHOHAYHHS CTHJIO HE € B ChCTOSTHUE J1a U3IBPKHU
©XKEHEBHOTO HATOBAPBAHE HA KOETO € MOJUIOKEH M YeCTO B Ta3u 00JacT ce
MosIBSIBAT pa3inyHu naroioruu (Stoyanov et al., 2020).

Hma BrcOKa 4ecToTa U pa3lpoCTpaHeHUE Ha CHHAPOMA Ha XPOHUYHA
0oJKa B o0sracTTa Ha TPHOHAYHUSA CTHIIO, BKIFOUUTEITHO IPH CIIOPTUCTH. ToBa
3HAQUMUTENIHO BJIOMIABA TSIXHATA (QYHKIHOHATHOCT W PabOTOCHOCOOHOCT.
OcBeH TOBa Te OTYMTAT BUCOKA WHTCH3MBHOCT Ha OONKATA CHC CHIIHO
orpaHuueH o00eM Ha JBWKCHHE U 3aTPYJHCHUS MPH CIPABSIHETO C
exxenHeBHuUTe neitnoctr (Stoyanov, 2020).

[Tpe3 mocieqHUTE TOMMHY BHUMAHUETO Ha MHOT'O W3CJICAOBATEIH ©
HAaCOYEHO KBM WIbpBHYHATa MHOQACIHATHA TATOJNOTHS KaTo €IWH OT
OCHOBHHUTE MaTOTeHETHYHH (HaKTOPH Ha CHHIPOMA Ha MYCKYJIHO-CKeJIeTHATa
6oska u eexTa OT crenuanu3upanute Muodacimanan Texauka (Grimberg
et al., 2019; Shah et al., 2015; Willard et al., 2012; Travell et al., 2004).

CurnpoMbT Ha MuodacuuaiHata OoNKa € eIHO OT Hal-uecTo
CpelIaHUTe NaTOJIOTHYHH ChCTOSIHUS, MPOSIBSABAIIIO ce C 0OJIKa B ONpeICIIeHN
obmactu Ha pasauuan myckynu (Shah et al., 2015). B crieactsue Ha cuHata
0OJNKOBAa CHMITOMATHKA CHJIHO C€ OrpaHuyYaBa W MOOWJIHOCTTa Ha
rpbOHAYHUS CTHJIO M 00eMa Ha BMKEHHE HaMaJlsiBa 3HAYUTEITHO.

Criopen nuteparypara CHUHAPOMBT Ha MuodaciuaiHata Ooyika ce
cpelia MHOT'O [T0-4€CTO, OTKOJIKOTO € AMarHocTUlMpan. B obuiara nomynanus
MOYTH BCEKH M3MUTBa Muodaciuaina 0oJika npe3 mejiaus cu xKUBoT. Criopes
paznuynu aBTopu OT 30 1o 80% OT HACENEHHETO Ha PA3NUYHU BH3PACTOBU
TPyIU TOCTOSTHHO CTpaJia OT pa3iiMyHa CTENECH Ha TEeXECT Ha CHHJApOMa Ha
muoacirainara 6oska (Travell et al., 2004).

ChIecTBYBaT pa3IMyHU TEXHUKH 32 TEPAICBTUYHO Bb3/ICHCTBHE IIPH

MuodacuuajicH 00JKOB CHHAPOM. I1oa00pbT M HPUIOKCHHETO HA JajeHa
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TEXHHUKa € CBBbP3aH C HATMYHATA aTOJIOTUS], HHAUBHIYAIHUTE OCOOCHOCTH Ha
MAIMEHTUTE U TEPANIeBTUYHOTO BB3JCHCTBUE KOETO HCKAME J]a TIOCTUTHEM.

OcHoBHaTa IIeN MPH H3MOJ3BAHETO HA TE3W JBE TEXHUKU € Jia ce
CTHUMYJIpaT aBTOPETYIATOPHUTE MEXaHU3MH KOETO OT CBOSI CTpaHa BOAH OO
CIIOHTaHHY TO3UTHBHH M3MEHEHUs B opranm3ma. ObnexkyaBaHe Ha OoInKara,
noJo0psiBaHe o0eMa Ha JBIDKCHHE, a B HSAKOM CIydad W MPEOJOJIsABaHE Ha
ocTpa TUCYHKIHA, ca pe3yJITaTHTE, KOUTO MOTaT Ja ce o4aksatr. ETo 3amio
MpPU MHOTO CIIy4au ca HaH-MOMXOASIIMAT W yNOoOCH HAaYMH 3a JICueHHe
(Chaitow, 2002; Kpatioscuxosa, 2011).

Pasnuunu cucTeMaTHYHU MPOYYBAHUS, U3BBPIIICHH MPE3 MOCIETHOTO
neceTuneTne, ce (GOKycHpar BBpPXy poNsATa Ha yIOPAKHEHHWATA B
yMpaBieHHETO Ha OOJIKH B KPBCTa, C HEJOCTHUT HA KOHKPETHH JIOKA3aTeNICTBa,
MOJKPENSIIA  BCeKM  cnenuduveH  BUA  YIOPKHCHUS, Harp.
(bieKCcHUs/eKCTeH3Us Ha TPhOHAYHUS CTHIIO, 3aCHIBaHE HA KOPEMHATa CTCHA,
McKenzie, crpeunnr win Williams.

TepaneBTUUHUTE YIPKHEHUS, KOWTO JO MOMCHTA IMOKa3Batr
MPOTHBOPEYMBU JaHHH [0 OTHOLICHHWE Ha TsIXHAaTa e(EeKTUBHOCT MpH
nmono6eH nmpobiieM, B AHEUTHW JHU BCE MO-YOEIUTETHO JOKa3BaT eeKTa cu
W HaBIM3aT B KIMHMYHATA W HayuHara npaktuka (Bramberg et al., 2017;
Avramova, 2020). Mma MHOTO TMOAXOAM CBBP3aHH C AaKTHBHOTO
BBH3CTAHOBSIBAHE, HO HAMA SICHU JIOKA3aTEJICTBA 32 KOHKPETEH MPOTOKOI
KOWTO J1a € YTBBpJEH 3a IOJI3BaHE B KWHE3UTEpalleBTUYHATA TMPAKTHKA.
TpeHnupoBKaTa Ha MyCKYJIMTE, KOUTO NIPUAABAT CTAOMIHOCT Ha TPYIa, KAaKTO
W Ta3W Ha MYCKYJUTE Ha Ta30BOTO JBbHO, TIOMara 3a NoJo0psiBaHe Ha 4eCTo
utupanata 6onka B tymbanuus nsut (Bellido-Fernandez et al., 2018).

Hamanssanero Ha 6onkara v oA00psBAaHETO Ha 00eMa Ha JIBHKCHUE
B TyMOAaJTHHS IPBOHAYEH CTHIIO Ce JIBJDKH Ha MPUIOKEHUTE MAaCaKHI METOTH,
KOUTO KOMOMHHUpAT Macaka ¢ akTUBHM M MAaCUBHH ABMXEHHS. MaHyayHaTa
MOOWJIM3aIMsI HAa MEKUTE€ TBKaHH CbC CBOETO IBJIOOKO BB3ACHCTBHE
yBeNM4aBa XUIEpeMHATa W TPOPUUHO TpETUPaHUTE CTPYKTYPH, KOETO
MoJrioMara aHeCTe3UsITa Ype3 OTCTpaHsIBaHE Ha METAOOJIMTHUTE MPOAYKTH.
Ot jpyra crpaHa, TpeAW3BHKBa peduiekC M HamallsiBa perdoHaHaTa
Houmnenuus. HamansBaHeTo Ha Oonkara BOJIM 10 HAMAJIIBAaHE Ha 3alIUTHUS
MYCKYyJIEH CMa3bM M MMa TEHACHLUS KbM HOpPMAaJM3HpaHe Ha MYCKYJIHHMS
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tonyc. [TogoOpeHa Tpoduka 1 Bb3CTaHOBSIBAHE Ha HOPMAaJIHATA TIOABHKHOCT
B 00J1acTTa, MPEKbCBAKY MATOJIOrMYHATa aepalys OT 3acerHarara o01acT.

Penykunsara Ha OonKaTta M HaMajsIBAHETO Ha 3AIMUTHHUS MYCKYJIEH
Cra3bM, KOWTO Ce yCTaHOBSIBA MPH MALMEHTHTE B HAYAJIOTO Ha MPOYYBAHETO,
OT CBOSI CTpaHa BOIM IO IMOJOOpsIBAaHE HAa MYCKyJHATa €JTaCTHYHOCT M
IUIACTUYHOCT W TMOoJ00psiBaHe Ha o0OeMa Ha JBIDKCHHE W ISUIOCTHATa
MOOWIIHOCT Ha JIyMOaTHUsI [T Ha TPbOHAYHHS CTHIIO.

Pe3y.11TaTn H [JHUCKYCHUSl OT TeCcToBEe 3a CUjJa U CHJI0BA
HU3APBKRIABOCT

MaHya1HO MYCKYJIHO TeCTyBaHe

Ha tabmmma 20, 21, 22 ca npecTaBeHN pe3yiATaTUTE OT H3CIEABAHETO
Ha MaHyaJJHOTO MYCKYJIHO TECTyBaHE Ha [IBeTe rpynu. l3mepBaHeTo B
HAuaJIoTO TOKa3Ba cl1abocT Ha MyCKynaTypaTa KosTo (opMupa JyMOaTHUSL
MYCKYJIEH KopceT. B kpast Ha KuHe3uTepaneBTUIHUAT KypC MyCKyJIHaTa Cuila
ce oA00psIBa P NAMEHTUTE OT JABETE U3CIIEOBATEIICKH TPYITH IIPU BCUUKU
TECTYBaHU JABIKEHUS C HM3KJIIOYEHHE Ha TECTBAHETO Ha MCHIMOKpYypasiHa
MycKynaTypa. ToBa moOKa3Ba, 4e BKIIOYEHHUTE OT HAC YIPKHEHHS
OCHUTypsIBaT CTAOMIIHOCT M HOpMaJIHa (yHKIMS Ha TyMOOcakpanHaTa 001acT.

Tabnuya 20
MMT — excmensopume 6 THC (m. gluteus maximus, m. semitendinosus, m. semimembranosus,
m. biceps femoris)

Er KI
Hauano Kpau Hauano Kpau
3 2,75 4,33 2,69 2,69
St. Deviation 0,44 0,83 0,47 0,95
X max. 3,0 5,0 3,0 4,0
X min. 2,0 3,0 2,0 2,0
Std. Error 0,07 0,14 0,08 0,11
V% 15,97 19,11 17,52 23,98
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OT pe3yaTatute ce BIXKIA, Ye cuiaTta Ha ekcten3opute Ha ThC mpu
El' rpyna e moBuilieHa. YBEIUYEHHUETO € ChC CTATUCTUYECKA 3HAUMMOCT,
KOSTO  JOKa3Ba  TOJIOKUTEIHOTO  JCHCTBHE  HAa  TPHIIOXKEHaTa
KHHE3UTEPaIeBTHYHA METOIMKA. BBIIpeKky eiHaKBUs OpOii Ha YIIPaXKHCHUSITA,
pe3ynTaTHTe ca B MOJN3a Ha €KCIepUMEHTalHa Tpyla, KOeTo IMoKa3Ba IIo-
noOparta epeKTUBHOCT Ha YIPAKHEHHUATA.

Tabnuya 21

MMT - epvbrume myckyau (m. errector spinae, m. iliocostalis, m. longisimus dorsi, m.
spinalis, m. quadratus lumborum)

Er Kr
Hauano Kpaii Hauano Kpaii
I 2,64 4,42 2,41 3,78
St. Deviation 0,60 0,5 0,71 0,5
X max. 3,0 50 3,0 50
X min. 1,0 4,0 1,0 3,0
Std. Error 0,09 0,08 0,13 0,09
V% 22,47 11,32 29,59 12,98

Pesynrarute B Tabnuua 22 moka3BaT 3HAYMTENHO YBEIWYaBaHE 3a
cujlaTa Ha MYCKYJHUTE Ha I'bpOa mpu nBete rpynu. CpaBHUTETHUAT aHATU3
MeXAy TpyHHTe J0Ka3Ba NpeauMcTBO 3a Mertoaukata npu EI. Cnopen
pe3yiaTaTuTe, yNpakHeHHs, aHTXHUpallyl I'PbOHUTE MYCKYJH, ca C rojsMa

e(EKTHBHOCT.
Tabnuya 22
MMT - kopemnume myckyau (m. rectus abdominis, m. obliquus externus et internus
abdominis)
Er Kr

Hauano Kpaii Hauano Kpaii
I 3,25 4,39 344 3,97
St. Deviation 0,65 0,5 0,5 0,18
X max. 4,0 50 4,0 4,0
X min. 2,0 4,0 3,0 3,0
Std. Error 0,11 0,08 0,09 0,03
V% 19,97 14,66 11,27 4,45
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Pezynratute or MMT Ha KOpeMHUTE MYCKYJIM, IOKa3BaT
CTaTUCTUYECKM 3HauuMa pasiuka cneq JjedeHuero npu EI. Tosa e
JI0KA3aTeJICTBO 3a MPEIMMCTBOTO Ha MeETOAMKara, mpuiokeHa npu EI' u
BKJIFOUEHUTE B HES YIIPAKHEHHUSI, TPEHUPAILH KOPEMHUTE MYCKYJIH.

CpaBHsIBaiikH pa3IMKUTE Ha CPETHUTE CTOMHOCTH OT ITBPBO U BTOPO
M3MepBaHe 3a BCHYKH TECTOBE MABWKCHHS, 3a0eisi3BamMe HAW-TOJISIMO
yBenuuenue npu EI', a naii-manko B rpyma KT

2

1.5
1 HEM
0.5 H Kl
0
EKkcTeH3opu [pb6HM KopemHa
TBC MYCKYN MYyCKynaTypa

Queypa 1. Pasnuxume na cpednume cmouHOCMu Om Nbpeo U Mopo UMepeaHe 3a 6CUUKU
mecmoge O8UNCEeHUs!

Jduckycust

[To oTHOILICHHE YBEIMYEHUETO HAa MYCKyJHATa CHJIA W Pa3JIMKHTE,
KOWTO C€ SIBUXa MEXIY TPYIHTE, IPU BCHUYKH TECTOBH JIBIKCHUSI MOKEM Jla
00001IMM CIIeTHUTE Pe3yITaTH:

-  MacaxbpT W MaHyaJqHaTa MOOWIHM3aIMs JOBEXAAT N0 TO-O0BP30
penyuupaHe Ha Ooikata W HOpPMajM3MpaHe Ha XHUIEPTOHYca Ha
MYCKYITUTE.

- HopmanHus MyckylneH TOHYC JaBa BB3MOXHOCT MYCKYJIHTE Ja
paboTAT B 110 MPaBUIIEH PEXXUM M MHOTO MO-€()EKTHUBHO.

JlokazaHo  monoxuTenHHs ~ eheKT OT  MPHIOKEHWETO  Ha
yIpaKHEHUSATA € rojisiMa TMMHACTHYECKa TOINKa CIOpeJ] Hac ce OBJDKU Ha
crierukaTa Ha TE3M YIPaKHEHHUS M HAIKOM OCHOBHHU XapaKTEPHCTHKH KOUTO
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Te umar. ExHa oT mepBHTE NPUYMHU M OCHOBHM MPUYMHU € TOBa, e
yIpaKHEHUSATA BHPXY TaKaBa TOIKa JaBaT BB3MOXKHOCT 332 BBbBEXKIAHE Ha
pa3nMyHa CTENeH Ha HECTaOWIHOCT TPH W3NBIHEHHETO HM. ToBa
Mpeau3BUKBA M M3MCKBA MHOTO YCHJICH MOCTypajieH KOHTPOJ OT CTpaHa Ha
MYCKYJIaTypaTa KOSTO € BBBIEYEHa. Ta3uM HENpPEeKbCHATO IPOMEHSINA ce
OIIOpa € TPENOCTaBKa 3a IOCTOSHHA NMPOMSHA B CXEMHTE Ha MYCKyJHATa
paboTa 1 MOCTOSIHHU IPOMEHH B MYCKYJTHHS CHHEPTU3bM C 1IeJ 3ara3BaHe Ha
6ananc. [TogoOpeHusT moctypaneH KOHTPOJ BOIHM JI0 TTO-TOJIIMA CUTYPHOCT B
eKEHEBHUTE ACHHOCTH U MMa MPEBAHTUBEH XapaKTep CPelly peLUIuBUTE.

OcBeH MaHyasHaTta Tepamus, NPWIOKEHUST CICHHATN3NPAH
KHHE3UTEPANeBTHICH KOMIUICKC, JONBIHATEIHO 33JbpKa IOTYYCHUAT
epeKT, 3a MO-TIPOABIDKUTENICH TEPHOJ, KAaTO KOPHUTHpa MaTOJOTHYHO-
M3rpajeHaTa 1mo3a W HempaBHIHATa padOTa Ha MYCKYJaTypaTa, BOAEII 0
MosIBa Ha JI0JICH KpbCcTOcaH CHHAPOM. M3rpaskaa ce 3apaB MyCKYJIEH KOpPCET,
KOWTO Moabprka JymbanHata obiact B mpaBuiHa nosunus (Andreev et al.,
2020).

YnpakHeHUsITa ca HACOUEHH KbM 3acUiIBaHEe Ha clabuTe MYCKYJTHH
TPy — KOpEeMHA M CeJAJHIIHAa MYCKyJaTypa, UMalld OTHOIICHHE KbM
U3rpaxaaHe Ha HCEIIPpaBUJIHA ITO3UIIUA B J'IyM6aJ'IHI/IH J4JI, © CBbOTBETHO C€
pelakcupaT TeXHH aHTarOHHCTH, C JI0OKa3aHO MOBUIIEH MYCKYJEH TOHYC, a
MMEHHO MYCKYJIM B TOsicCHaTa o0nact u (hekcopH Ha Ta300€ApEHUTE CTaBH.
CrienuajTHO ce aKIEHTHPa Ha TEXHUKA 3a pejakcupane Ha m. iliopsoas, koito
MMa OTHOILICHHE KbM peIHlia MaToJIOTHH B JymOaiHaTa 001act, Korato e ¢
mosuiiien Touyc (Andreev et al., 2020; Mitova et al., 2020).

Hannurte 3a MMT 1noka3BaT 3HAUUTENHU PA3IUMKA  MEXIY
MAalMeHTUTE OT eKCIEePHMEHTAJIHATa TPYyNa W MAalueHTUTE OT KOHTpOJIHATa
rpymna. Ciex Kypca Ha JIeueHHUe IsU1aTa KopeMHa CTeHa Ha manueHTute ot EI°
W MYCKyJUTE Ha rbpba ca MHOTO MO-CHJIHM W TOHU3UPAHH OT TE3W Ha
nanuenTure B KI'. Cnennannure ynpaxHeHus yKpenBaT 0c00€HO IbJIOOKUTE
KOPEMHH MYCKYJIH, KO€TO OCHUTYpsiBa CTAOMIM3aIUs Ha SAPOTO M BOAH JIO
HamaJsiBaHe Ha CHMOTOMHTE Ha OoJjika W MO-7o0pa (PyHKIMOHAIHOCT Ha
nyMOanHus rppOHadeH cTeid. Jpyru npoyusanusi, karo Lin's et.al u Pappas
et.al ca pasrnenanu edexkTuTe Ha MUIATEC BBPXY MALMEHTH C XPOHUYHA
HecrienuduyuHa 6oska B KpbeTa. [Ipy nannenTu ¢ XxpoHn4Ha 00Jika B KpbCTa,

MAJIaTeC TOKa3a 3HAYUTEIIHO MOJ0OpeHre B 00JIeKUYaBaHETO Ha OoikaTta M
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¢yHKuMOHANHOTO momoOpenue. [lpyrum ympaxXHeHUs TOKa3BaT eQeKTH,
MOJOOHHW HAa TE3HW OT MUJIATEC, aKO CE€ BKJIIOYM IBMXKEHHETO HA KPBCTa WIH
TOpca M YHpakKHEHHUSTA Ce N3MBIHABAT B NMPOABIDKEHNE Ha 20 KyMyJTaTHBHU
vaca (Lin et al., 2016; Pappas et al., 2013; Avramova, 2021). [Ipoy4Bane Ha
Russo etal mokasBa, dYe BB3CTAHOBHTENHATA HEBPOCTUMYJAIHMSA 3a
MpeIM3BUKBAaHE HA CBHBAHE HA TyMOATHUS MyNITH(OHUIYC NMa OOeIIaHne KaTo
HOB ¥ Pa3iiueH MOAXO0/I 3a JIeYUeHUE Ha IPEANMHO HOLIMIENITUBHA MEXaHUYHA
xponnuna LBP (Russo et al., 2017).

OcBeH MaHyajHaTa Tepamus, NPWIOKEHUIT CHEIHaTU3UpaH
KWHE3UTEPANeBTHIECH KOMIUIEKC, JONBIHHUTEIHO 33JbpKa ITOTYYCHHSAT
edekT, 3a TO-POIBIDKUTENEH TEepPHOJ, KAaTo KOPUTHpA MNaTOIOTHYHO-
W3rpajieHaTa Mo3a W HelpaBWIHATa paboTa Ha MyCKylaTypara, BOJACHI J0
M0sIBa HA JIOJICH KPBCTOCAH CHHIAPOM. M3rpakia ce 31paB MyCKyJICH KOpCET,
KOUTO moabpka TymMOanHaTa 00IacT B MPaBUITHA TTO3UIIHS.

VYnpakHeHusTa ca HACOUYSHN KbM 3aCHIIBAaHE Ha CIa0UTE MYCKYJITHU
TPy — KOpPEeMHA M CeJaJHIIHAa MYCKyJaTypa, UMalld OTHOIICHHE KbM
W3rpakJaHe Ha HEMpaBWIIHA TO3WIMs B JYMOANHHS JsUI, 1 CHOTBETHO Ce
penaKcupaT TeXHU aHTarOHHCTH, C JIOKAa3aHO MOBHUILIEH MYCKYJIEH TOHYC, a
MMEHHO MYCKYJIM B ITOsiICHAaTa 00JIacT U (piiekcopr Ha Ta300eAPSHUTE CTABH.
CrienuajiHO ce aKIEHTHPa Ha TEXHUKA 3a pejakcupane Ha m. iliopsoas, koito
MMa OTHOILICHHE KbM peIHlia MaToJIOTHH B JymOaiiHaTa 001act, Korato e ¢
MOBHIIICH TOHYC.

Oxkoio cpemaTa Ha H3CIEIOBATENCKUS MEPHON, TOJIIMAa 4YacT OT
W3CIIeIBAaHUTE JIMIIA, OTYATAT OJOOpEHHE B CTOHKATA M TIOXOKATa CH, U ca C
moJIo0peH 00eM Ha JIBHKCHUE B TyMOATHUS JIsI.

B nposeneno npoyusane Ha Evans et al., om 2018, ce noxnansa, ue
KOMOWHHpaH MeTOJi OT MaHyallHa Tepamus W KWHE3UTEPaleBTHYHU
yIpasKHEHHUS BOAW O 3HAYUTEIHO N0-100pU Pe3yITaTH IPH OOJIKH B 10JIHATA
4acT Ha repOa Mpu MopacTBalla rpymna naueHTy Ha Bp3pact 12-18r (Evans
et al., 2018). B macTosImoTo MpoyuYBaHe Ce JOKa3Ba CHIMUAT MOIOKHUTEIEH
e(eKT 1 NpH NANUEHTH Ha CpelHa ChC ChIIaTa IUarHo3a.

Ot sapyra crpaHa, IPUIOKEHHETO Ha CHeMDUIHN YIPaKHEHUS 3a
yKpenBaHe Ha MyCKYJIUTE€ Ha KOpeMa U I'bp0a JIONpHHACS 32 TOBa, Y€ B Kpas
Ha IepuoJila Ha H3CJIeJBaHEe MYCKyJHaTa CWia € MHOro IMo-gobpa 3a

nanueHTute Ha EI'. ToBa € MHOT'O BayKHO, Thi KaTO CUITHUAT MYCKYJIEH KOPCET
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B Ta3W o00JacT INpeaoTBparsBa IOBTOpHATA TNOSBa HAa CHMITOMHTE Ha
XpOHWYHA TyMOOcakpaiHa 0oJka.

HamansBanero Ha GOJKOBHUTE CHMIITOMH BOAM 0 yBEIWYaBaHE Ha
obeMa Ha JIBWKeHHMEe B JymOocakpamnara oOmact (Mitova et al., 2020).
VkpenBaHeTo Ha crabuTe MYCKYJIHM TPYNH B 30HATa 3ama3Ba edekra OT
TepamuATa 3a JABITO BpeME M Tpedra3Ba 30HATa OT peIHUIuB Ha
MATOJIOTUYHOTO CHCTOSTHHE.

Wsrpaxnanero Ha 100BP MYCKYJIeH KOPCET B TUCKyTHpaHaTa o0JIacT,
CTiope]] Hac ¥ pelulia JPyTd aBTOPU € OT WU3KIIIOUMTENTHA BaXHOCT OT €AHA
CTpaHa 3a TOBJIMSABaHE HAa HAJMYHATA CHMITOMATHKA B 30HATAa W OT Jpyra
CTpaHa, 3a TOJIbp)KaHE HAa TOCTUTHATUTE pE3ylATaTH M NPEBCHIHS Ha
pEeUUIVBH.

[Ipy mo-roisiMaTa yacT OT JIMTEPATYpHHUTE W3TOYHHUIN CBBP3AHH C
nyMO00-cakpaiHa AUCHYHKIMUS, ce JOKJIAJBAT MOJIOKUTESIHU PE3YJITATH I10
OTHOILICHWE Ha TIIOBIHMABAHETO Ha OOJNKOBaTa CHMITOMAaTHKa, 00OeM Ha
IBIOKEHNE U QYHKITMOHATHOCT B Ta3W 30HA Ha TphOHAaUHUS CTHI0. B moBeueTo
cilyyan obade Te3W pe3yNTaTH WIH HE Ce MPOCIesIBaT B IBbJITOCPOUYCH IJIaH,
WIN € yCTAaHOBEHO, Y€ HEe Ce 3aJbp)KaT M CIIe]l ONpEelieH CPOK OT BpeMe
MalUeHTUTE CHOOIIABAT 3a PEIUIMBHUPAIA CHMIITOMATHKA.

Cropen Hac, OT HM3KIIOYHMTEIIHA BaXHOCT 3a 3aJbpiKaHe Ha
MOCTUTHATHTE PE3yJTAaTH U MPEBEHINS Ha PEIMANBU € MHOTO Ba)KHO Jla ce
W3rpagu 100bp MYCKYJIEH KOHTPOJ B 30HaTa KOMTO J1a MOIbpXKa U 3ama3Ba
npaBUIHATa OMOMEXaHHKa B 30HATa U CIIEA0BATEITHO 110 — e(peKTHBHA padoTa
Ha MYyCKyJaTypara.

Pe3yaTaT M qUCKYCHSI OT U3CJIeABaHe HA CHJIOBA U3IPbAKIUBOCT
Ha a0JOMHMHAJIHA, TPBOHA, celAIMIIIHA MYCKYJIATypa

PesyaraTu oT u3ciaeqBaHe Ha CHJIOBA M3APbAKIMBOCT B CEKYHIU
Ha KopeMHa (a0poMuHaTHA) MycKyJaaTypa. Tect Ha Kiel

Ha tabnuma 23 ca npencrtaBeHH MOJYyYEHUTE CTOHHOCTH OT TecT Ha

Kiel 3a cunmoBa M3APHKIMBOCT B CEKyHAM Ha KOpeMHa (a0JoMHHaIIHA)
MYCKYJaTypa.
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[Ipu HayaHOTO M3MEpBaHE HAa TO3U MOKa3aTell MPU MAIMEHTUTE OT
npoyuBaHeTo (Tadnuia 23) € ChOTBETHO K =17.64 cex. 3a nanueHTure ot EI’
u X = 17.34 cex. npu narentute ot KI'. Cranmaptaara rpemka npu EI e
0.49 cex., m ipu KI' e 0.52 cexk.

B kpas Ha excniepuMeHTa OTYMTAME TIOJIOKUTEITHA TUHAMUKA U TIPU
JBETE IPpyIu — cpeaHuTe cToiHocTH npu EI ca X =31.33 ceK., a 3a KI' — X
= 25.66 cex.

Tabnuya 23
Pezynmamu om uscnedsane Ha cuno8a u30PvHCIUBOCH 8 CEKYHOU HA
Kopemua myckyaiamypa - Tecm na Kiel

Er Kr
Hauano Kpaii Hauano Kpau
3 17,64 31,33 17,34 25,66
St. Deviation 2,91 5,05 2,95 4,05
X max. 23,0 38,0 24,0 34,0
X min. 9,0 21,0 12,0 21,0
Std. Error 0,49 0,84 0,52 0,72
V% 16,50 16,11 16,99 15,77

B HawanHOTO M KpaiiHoTo m3cnensane ot Tect Ha Kiel ce Habnronasat
CTaTHCTUYECKH IOCTOBEpHHU paznuuus npu namuentute ot EI' (P<0,001). ITo-
rojxsiMaTta pasjiuka MeXIy CPEIHHTE CTOWHOCTH B HAYaJIHOTO M KPalHOTO
m3cnensane B EI' B cpaBenenne ¢ KI', mokas3Ba e BB3ACHCTBUETO MPUIaraHo
B EI' uma mo-nmo0wp edekt B cpaBHeHue ¢ ToBa B KI'.

[lpunokeHn ca W3OMETPUYHH YIPAKHEHUS 3a alJOMHHAIHATa
MyckynaTtypa. JlombiHuTENeH egeKT 3a TOBHIIaBaHE Ha MYCKYyJIHaTa
aKTHBALIUS M CUJIA OKA3Baxa AUXATEIHUTE U XUIIOIPECUBHUTE YIIPAXKHEHUSI.

XuronpecuBHaTa THMHACTHKA € METOMA, KOWTO JompuHAcs 3a
YKpenBaHe Ha IBbJIOOKUTE KOPEMHH MYCKYJIH, OCUTYpsiBa CTa0MIM3UpaHe Ha
SAPOTO M O TO3M HAYMH BOAM A0 CTAOMIIHOCT B JiyMOOcCakpanHaTa 00JacT.
[To To3u HauWH ce HamalsBa HATOBAPBAHETO B 00JIACTTA W CE€ TOAOOpsBAT
OOJIKOBUTE CUMIITOMH, ITOJIBMXKHOCTTA U HAapyIIeHaTa (GyHKIHSL.

Oxka3sBa ce, ue IpoOJeMbT ¢ IyMOaiHaTa O0JIKa € 10CTa YeCTO CpeliaH
U [IPU KEHHU, 3aHUMaBAaIIIU C€ ChC CUIIOBH CIIOPTOBE. AKO KOPEMHUTE MYCKYIIH
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He ca A00pe pa3BUTH M HE OCUTYpsBaT HeOoOXoAMMaTa CTaOWIM3aLMs,
nmym0OanHaTta 00JacT Ha rpbOHAYHMUS CTHIO € M3JI0KEHA Ha CEPUO3CH PHUCK OT
muchyHKIHA, O0NKa U TpaBMHUpaHe. B mombiHeHne KbM JyMOamHaTa 0oJKa
KEHUTE, KOUTO TMPAKTHKYyBaT CHJIOBH CIOPTOBE, YECTO CTpajaT M OT
TUCGHYHKIMS HAa MyCKYJIUTE Ha TA30BOTO TbHO. XHUIIONPECHBHATA THMHACTHKA
€ MHOTO e()eKTUBEH METOJ 3a CIIPaBsHE C TO3H Mpo0IIeM, HO HE € TIPeMeT Ha
ToBa m3cnenBane. Cunara Ha ABJIOOKUTE KOPEMHH MYCKYJIH 38 OCUTypsIBaHE
Ha CTaOMJIHOCT Ha SAPOTO € M3KIIOYUTENHO BaKHA 3a IPEBEHIMATA Ha
aymbaniHarta Oonka npu criopryBamim xeHu (Avramova, 2020).

Pe3yTaTu oT H3C/eBaHe HA CUIOBA H3APBKIUBOCT B CEKYH/H
Ha rps0Ha myckyaaTtypa. Tect Ha Kiel

Tabauya 24
Pesynmamu om uzcnedgane na cunosa usopbuCcIU8oCcm 6 CeKyHou
Ha epvOHa myckyramypa - Tecm na Kiel
ET Kr
Hauano Kpaii Hauano Kpau
R 11,47 25,39 15,75 24,06
St. Deviation 2,71 5,16 2,08 2,54
X max. 16,0 33,0 21,0 28,0
X min. 7,0 12,0 12,0 18,0
Std. Error 0,45 0,86 0,36 0,45
V% 23,62 20,33 13,20 10,55

CunoBara u3ApPHKIMBOCT Ha IpbOHA MYyCKyJaTypa B HadajloTO Ha
excrepumeHnTa (Tabimua 26), n3MepeHa B CeKyHIu € cboTBeTHO npu EI' — X
=11.47 cex. nnpu KI' - K =15.75 cex. CranpaprHara rpemka npu EI' e 0.45
cek., a mpu KI" e 0.36 cek.

B kpas Ha u3cneBaHETO CTOMHOCTHTE IOCTUTAT /10 X =25.39 cex. 3

El u * =24.06 cex. 3a KT

I1py u3BBPILBAHE HA CPABHUTEJIEH AHAIN3 HA CTOMHOCTHUTE IOTyYEHH
B HAYAJIOTO U Kpaf[ Ha HpquBaHeTO, cTaBa sICHO, Y€ HpI/I IAIMUCHTUTEC HA KOUTO
¢ IpHIIOKEHA CIIENUAIN3NPaHaTa METOAMKA MMa 3HAYMTEIHO nofoopenue. B
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KpalHUTE U3MEPBaHUA CTOWHOCTUTE OTYETEHHU NTpH NanueHTuTe oT EI' e 13.92
cek., a3a KI' - 8.31 cek.

3HaYMMHM PA3IMKU B HAYATHOTO M KpaiHOTO M3caeasane (p<0,001) ot
Tecr na Kiel - ce nHabnronaBaT otHoBO npu nauueHTute ot EI. [lo-ronsmara
pa3iIiKa MeXAy CPEAHUTE CTOMHOCTH B HAYaTHOTO ¥ KpaHOTO H3CIICABAHE B
EI" B cpaBenenue ¢ KI', nokasBa ue Bb3jeiicTBueTo npuiiarado B EI' nma no-
cuiieH eekT B cpaBHeHHe ¢ ToBa B KI'.

Criopen Hac Te3H MO-33J0BOJMTEJIHU PE3yATaTH ca B CIEICTBHE
MPWIOKEHUETO Ha CIELUANTU3UPAHUTE KOPEKTHUBHU YIPAXKHEHHUS LEISIIN
MTOHM)KAaBAaHE HA TOBUIIECHUSA MYCKYJIEH TOHYC Ha ONPENEIICHU MYCKYJIH U
MYCKYJIHHM TPyIH M yNpPaXHEHUS Ha BslaTa MyCKaTypa, KaKTO U Ha BCHUKH
YIpPaXHEHUS CPELLy CHIIPOTUBIICHHUE MPEI0KEHU B METOUKATA.

PesyaraTu oT u3cieqBaHe HA CHJI0BA M3APBAIMBOCT B CEKYHIH
Ha cegaaumHa myckyaarypa. Tect Ha Kiel

Ha Tabmmma 25 ca mpexacraBenu pesynrature ot Tect Ha Kiel
MOJyYEeHH OT TECTBAHETO Ha ceJaluIHa MycKyiarypa. IIpum oOpaboTka Ha
pe3ynTaTuTe craBa scHo, ye pu EI' B HauanoTo Ha nMpoydBaaHeTo cpeaHara
CTOMHOCT B ceKyHau € # = 18.31 cek., a npu K[ — # = 15.13 cek.

B kpas Ha ekcrnepuMeHTa aHATU3UpaMe IOJIOKUTETIHA TUHAMUKA U
IpH JIBETE TPYNH — CpeanuTe cToirocT npu EI ca #. = 15.38 cek., a 3a K[’
— #.=8.93 cexk.

Ilpu TO3M OTYETEeH IMOKa3aTea ca OTYETEeHW 3HAYMMH MPOMEHH MO
OTHOIIIEHWE Ha TIOJY4YEHWTE pe3yiATaTH TMpH MalUeHTHUTE OT JBETe
m3cienoBatencku rpymnu. (p<0,001). [To-romsimaTa pazinka MEXITy CpeIHATE
CTOMHOCTH B HAYaJIHOTO M KpaiHoTo n3cnensane B EI' B cpaBenenue ¢ KT,
MOKa3Ba dYe BB3AeHcTBHeTO0 npwiaraHo B EI' mma mo-cunen edext B
cpaBHeHue ¢ ToBa B KT
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Tabauya 25
Pesynmamu om uzcnedsane na Cuno8a usopbICIUSOCH 8 CeKYHOU
Ha cedanuwyna myckyramypa - Tecm na Kiel

Er Kr
Hauano Kpaii Hauano Kpai
}_{ 18,31 33,69 15,13 24,06
St. Deviation 6,95 5,37 1,99 2,58
X max. 35,0 46,0 19,0 28,0
X min. 12,0 22,0 12,0 18,0
Std. Error 1,16 0,89 0,35 0,46
V% 37,98 15,92 13,20 10,97

CwMmsiTame, 4e IOCTUTaHeTO Ha MO-TOJSIMa U3APBKINBOCT MPH NAlUEHTUTE B
EI', Ha u3cnenBaHnTe MYCKYITHH TPYIH, C€ IBJDKU Ha ABa ¢akropa. Ot emHa
CTpaHa, MPEABUJ MPUIOKEHUTE MaHyaJHH TEXHHKH 332 MOOWIM3aLUs, TpU
mumara ot EI” ce 3abens3a mo-0bp30 penynnpane Ha O0oiKaTa U ofo0psiBaHe
Ha craBHaTa MoOwWiHOCT. HamalisBaHeTro Ha OojikaTa M MOJOOpPSBaHETO Ha
o0ema Ha JBIKEHHE JaBa Bh3MOKHOCT 32 yBeIMYaBaHE Ha JO3UPOBKATA W
WHTEH3UTETa 3HAYUTENTHO IO0-pPAaHO M JOCTUTAHETO My [0 ONTHUMAallHU
cToiiHocTH choTBeTHO. OT JIpyra cTpaHa, IpeN3BUKATEIICTBOTO CBHP3aHO C
HECTaOMJIHOCTTA, IIPM M3BBPIIBAHE Ha YNPaKHEHUATA HA TrojsIMa
FMMHACTHYECKa TONKA M3UCKBAT MO-TOJISIMO ycuiue. ToBa H3MCKBa MHOTO I10-
rojasiMa MYCKyJHA aKTHBalMsi Karo ce€ CTHra OT KOAaKTHBUPAaHETO Ha
JIOKaJHUTE M TIJIO0AJHUTE MYCKYJIM Ha Tpyna. Hskonko wu3cnenBaHus
mokpersit Tasu reopust. Cropen Lehman et al., (2005) ,,tokamHuTe MyCKyJIH
UMaT MO-TroJsIMa MPOIPHUOLENITHBHA (YHKIHS M yBEJIMYaBaHETO Ha cTpeca
BBpXY TSX 1€ yBenuuu otroBopa um™ (Lehman et al., 2005).

Bewndko ToBa 0T cBOsSI CTpaHa BOJIU 10 MO-I00Bp MOCTypalieH KOHTPOI
u nonoOpsiBaHe Ha MPONpUOpELenIuaATa B Ta3u obnact. CTUMYIHPAaHETO Ha
MPOTNPUOPEIIENITOPUTE HA TPEHUPAHUTE MYCKYJTHH TPYIIH MTOBUIIIABA TAXHATA
BB30YIMMOCT W BOIW N0 MO-OBP3 M ajgeKBaTeH OTTOBOP OT IIEHTpajiHaTa
HepBHA cucteMa. CTUMYJIMpPaHETO Ha MEXaHOPEUENTOPUTE Pa3IOOKEHU B
nepudepusnTa (T.e. KOXa, JIMTAMEHTH, MYCKYJIH M CTaBH) BKIFOYHUTEIIHO
MPONPUOPELIENTOPUTE, OCUTypsiBa adepeHTHa oOpaTHa Bpb3Ka 4Ype3
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rpbOHAYHUTE MBTUINA, OTHOCHO MOJBM)KHOCTTa W MO3HMLMUATA B Pa3IMYHU
CerMEHTH Ha TsUIOTO MO BpeMe Ha JABHKCHUE.

[Ipn pasriexxgana OT HAc MATOJNIOTHS € Ha JIMIE JOJEeH KPBCTOCAH
CHHJIPOM KOMTO ce M3pa3siBa ChC 3aBbPTAHE HA Ta3a HAIpe[ U MapajleiHo C
TOBa 3acCHWJIBaHE Ha JyMOaJHaTa JOpAo3a. ToBa OT CBOSI CTpaHa yBEIHYaBa
pHCKa OT TpaBMHpaHe B 00JIaCTTa M MOsABaTa HAa OOJIKOBA CHMITOMATHKA.

Kato BTOopuuen mpobiem Ta3u OOIKOBa CHMOTOMAaTHKa BOIH [0
(dhyHKIIOHATHA OJOKaXKH, HaMalleH 00eM Ha JBIDKEHHE, 3alIUTEH MYyCKYJIeH
rapj, HamajuieHa MOOWIHOCT B )YHKIIMOHAITHOCT Ha tyMOannus asut. [losiBsiBa
ce nucOamaHc MEXIy MYCKyJIHTe, IOIAbPXKANIM Ta3a B HEYTPATHO
MOJIOKEHHE, KaTo HaW-TOJISIMO 3HAUYeHHE 3a TOBA MMa OTCIa0BaHETO Ha
CEAIMIIHNTE U KOPEMHUTE MYCKYJIIH.

CrnemoBareHO, 3aCHJIBAaHETO Ha Te3M MYCKYIH TpPymH H
PCIIAKCUPAHETO HA TCXHUTC AHTAlOHUCTHU, KOUTO Ca C MOMIMUIICH MYCKYJICH
TOHYC BOJHM JI0 TO3UIIMOHNPAHE HA Ta3a B HEYTPaAJTHA O3S M TOJ00psBaHe
Ha paboTtaTa Ha Te3u MycKynHH TpynHd. [logoOpsBaHeTo Ha TAXHATA CHJIA M OT
Jpyra CTpaHa TAXHaTa H3IPBKIMBOCT, Ype3 CHenu(UIHO HATOBapBaHE B
M30METPHYEH PEKUM, BOAX U J0 NMPEBEHINS Ha podIeMa 1 Ipe/a3BaHe Ha
aymOaniHaTa 00acT OT MosiBaTa Ha PELUINBHPAIA CUMIITOMATHKA.

Pe3yaraTu u AMCKYCHUSI OT AHKETHOTO NPOYYBaHe

Pesynratute ot BenpocHuka Ha Ponanx — Mopuc ca npeictaBeH: Ha
tabmuua 26. llpeaBun HaMansBaHEeTO Ha HETaTUBHUTE CyOEKTHUBHH
OIJIAKBAHUS Ha MAIMEHTUTE — KaTto 00JIKa, OrpaHu4eH 00eM U CKOBAaHOCT, Ce
no/o0psiBa KaTo TMOCIEJICTBHE OT TOBA M KAauyecTBOTO Ha JKMBOK Ha
nanueHTuTe. ToBa ce BIK/Ia U HOTBbPKIaBa U OT MOJyYEHUTEe CTOWHOCTH OT
BpIipocHUKa Ha Pomang — Mopuc. Cnex mnpoBeneHaTa JByMecUYHA
KHHE3UTeparneBTHYHa Tepanusl OT cpegHa cToMHocT 13,47 mpenu eueHue ce
JOCTUTA A0 CpeAHa CTOMHOCT 4,69 1 MpoMsIHAaTa € CTaTUCTUYECKH 3HAYMMa.
Ilpu ananuza Ha pesynratuere or BbhnpocHuka Ha Pomanag — Mopuc B
KOHTpOJIHaTa rpyna npu aunara ot KI' ce ycTraHOBHM cTaTUCTHYECKH 3HAYNMa
pasnMKa B CpEIHUTE CTOMHOCTH TpPEAW W CIlie[ TpOBEIEHATa Teparmwsl.
Cpennure croitHocTH npean Tepanusrta 0sxa 13,41 u 6,69 B kpast Ha BTOpUs
Mecell, KOATOo € craTucThuiecku 3HaunMa (p<0,001).
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Tabauya 26
Peszynmamu om Bvnpocnuk na Ponano — Mopuc

Er Kr
Hauano Kpaii Hauano Kpaii
3 1347 4,69 1341 6,69
St. Deviation 1,65 1,31 1,34 1,49
X max. 18,0 8,0 16,0 9,0
X min. 12,0 3,0 12,0 2,0
Std. Error 0,27 0,22 0,24 0,26
V% 12,23 27,81 10,0 22,29

[Mpu ananu3 Ha pesynrature u npu asete rpynu (EI' u KI') craa
SICHO, Y€ CIie/l MpoBeleHaTa Tepanusi MMa 3HAYUTENHO MOAO0OpEHUE MpH
nunara ot asete rpynu nipu EI' — cpenHauTe croiftHOCTH ca choTBeTHO — 13,47
npenu u 4,69 B kpas Ha npoBeneHata tepanus (p<0,001). B KI" croitHocTute
ca cpoTBeTHO: 13,41 B HavanoTo u 6,69 B kpas Ha TepanusTa (p<0,001), koeto
JI0Ka3Ba MOJOOpPEHUETO B KAayecTBOTO HA JKUBOT W NpPU MAalMEHTHE, HO
MPENMYIIECTBEHO MO-BUCOKO € Mogo0peHuero npu EI.

[lony4yenute pe3ynTaTtd NOTBBbpKIaBaT Hamarta PaGoTHa xumoresa,
4e  cleJd  TpPOBEXJaHEe Ha  CIeNUalu3upaHa W KOMIUIEKCHA
KMHE3UTEpareBTUiHa Mporpama, KOSTO BKIIOYBA MaHYalHH METOIU MU
YIpaXHEHHS 3a OA0OPsIBaHE HA MPONPHOLENLUATA U KHHECTETUYHUS yCeT,
choOpa3eHa ¢ (PYHKIMOHATHUTE OCOOCHOCTH, IIIE MOCTUTHEM e(EeKTHUBHA
Tepanus MpHU MYCKYJHO-CKEJIETHU IUCQYHKIMH B 00JacTTa Ha TPbOHAYHMSA
CTBIO.

Pesyaratu u guckycus ot Tecta Ha CAH (mcuxo-
(PYHKIMOHATHOTO CHCTOSIHHE HA MAlIEHTA) MIPeIH M cJIe] JeUeHue.
Pesynrarute ot Tecta Ha CAH (ncuxo-pyHKIIMOHATHOTO CHCTOSIHUE

Ha HaI_II/ICHTa) npea v cjed JICYHCHUC Ca MNpCACTAaBCHU Ha Ta6J'II/II_[a 27.
OIICHI/IXMC TPH IMOKa3aTeCJIsA: CaMOYYBCTBUEC, aKTUBHOCT, HACTPOCHUC.
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Tabauya 27
Pesynmamu om Tecm CAH

Er Kr
Hauano Kpaii Hauano Kpaii
3 1,56 4,42 1,75 3,68
St. Deviation 0,65 0,5 0,80 0,47
X max. 3,0 50 3,0 4,0
X min. 1,0 4,0 1,0 3,0
Std. Error 0,11 0,08 0,14 0,08
V% 41,93 11,32 45,90 12,77

[Mpeaun 3amouBaHe Ha JICYEHUETO MOKA3aTEUTE 32 CAMOUYYBCTBUE,
AKTHUBHOCT, HACTPOCHUE B JIBETE U3CJICIBAHH IPYITU HE MOKa3axa 3HAUYUTEITHH
pasnuyms, KOETO Ce Ha HAIMYMETO HAa CJHAKBA MATOJOTHS M CYOCKTUBHH
ycelianue npu mnanueHture. Cren NPUKIIOYBAHE Ha JICYEHHETO Ce
3HAYUTEIHOC € Moa00psaBar pesynrarure u npu asete rpynu (p>0.05). ITpu
EI" npenu nedenune nokasartensiT caMOYyBCTBHE, AKTUBHOCT, HACTPOSHHE UMa
cpeana croitHocT 1,56 u ce mokausa 10 4,42 (p<0,001) cnen neyenne. B KT
MoKa3aTeisT CaMOYYBCTBHE, AKTHBHOCT, HACTPOCHHE B HAYaJlOTO Ha
W3CIIeIBAaHETO UMa cpeHa CTOMHOCT 1,75, a cien kpas Ha JISYeHHETO JOCTHUra
CTATHCTHYECKH 3HAYNMO TOBHIIIEHHE JI0 cpeiHa cToitHocT 3,68 (p<0,001).

AHaJjm3 Ha pe3yararure ot Tecta ,, CAH* npu EI' u KT’

Haganmaute pesynratu ot Ttecra ,,CAH® He moka3BaT ocoOeHH
pa3nu4Ms, KOETO Ce IbJDKH Ha Pa3Npe/leIHUETO Ha TALUEHTUTE B IBETE TPYIH
Ha paHAOMH3HMpaH NpUHLOUI. B kpas Ha mepuona Ha JICYEHUETO U B JBETE
rpynu ce HaOJromaBa MOJOOpEHHE MO OTHONIEHHE M Ha TPUTE MPOyYeHHU
nokazarens. [lpu oOpaboTka u aHamU3UpaHe HA MOITYYEHUTE CTOHHOCTH OT
TECTa ce JIOKa3Ba Mo-100pOTO KOPUTUPAIIO BIUSHHE Ha eKCIIEPUMEHTAIHATA
METOAMKAa TI0 OTHOIIEHHE Ha OCHOBHUTE IIOKa3aTeld 3a IICHUXO-
(YHKIMOHAIHOTO CHCTOSIHUE HA MALMEHTA.

HonyquHTe JaHHHU 3a CBOTBETCTBAT HA AAHHHUTE OT MHOXKECTBO
MPOYYBaHUS, KOUTO TOKAa3BaT, Y€ PUCKBT OT Pa3BUTHE HA ACTIPECUBHHU H
TPEBOXKHU PA3CTPONCTBA IIPU IALMEHTH C XpPOHMYHA OONKa € 2 IbTH I0-
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BHCOK, OTKOJIKOTO MpH Jiuricata Ha Takasa (I ycesa u kon., 2018, Maier et al.,
2003; Manolopoulos et al., 2008; Saxena et al., 2015).

KoMmOuHammsaTa OT CTaHZApTeH KOMIUIEKC pexaOMIuTannoHHA
Tepamusl ¢ MaHyaJlHd METOJAW Ha JIeYeHHE MOoKa3a A0OBp MOJOKHUTEICH
edeKT, KoeTo € B CBHOTBETCTBUE C JIMTEPAaTypHHTE JaHHM, IOKa3BaIlU
MOJ3UTE OT W3MOJ3BAHETO HAa MaHyaJ Ha Tepamus INpH CHHIPOM Ha
MuodaciuaiHa 6oyika B 06;1acTTa Ha rpbOHauYHNsA cThJI6 (ESpejo—Antunez
et al., 2017; Li et al., 2017). Beupeku ToBa, B HAKOH PaHIOMHU3HUPAHH
koHTponupanu npoyusanus (Cichon et al., 2019; Zullo et al., 2020) ne ¢
YCTaHOBEHO H3IIOJ3BAHETO HA MaHyallHa TEpamus BMECTO TEPareBTUYHU
YIpaXHEHHS MTPH MAIUeHTH ¢ OOJIKH B TbpoOa.

B nameTo u3cnenBaHe cyOeKTHBHATA OICHKA Ha (PYHKIIMOHATHOTO
cbeTosiHue, oneHeHa upe3 CAH Tecra, cblIo mNoOKa3za Hal-3HAYUMUTE
npomend B EI'. CunepruuHuar eekT OT KOMOMHUPAHOTO M3IOJI3BaHE Ha
YIpaXHEHHUS U MaHyallHa TepaIus ce IMOCTHra oT (aKTa, ue U JABaTa MeToaa
UMaT aHTH-CJeMaTO3HH W MYCKYJHO pEIaKCHpamy e(peKTH, MMOBHIIABAT
MPUTOKA HAa KPBB U MUKPOLMPKYJIAIHMATA U TOBHUIIABAT MPOMYCKIMBOCTTA HA
KJICTBYHATE  MeMOpaHH, KOETO  HachpuaBa  aKTHBUPAaHETO  Ha
BB3CTAHOBUTEIIHUTE MPOIECH B CTPYKTYPHHUTE €JIEMEHTH Ha THKaHUTE,
yYacTBaIllX B MATOJIOTHYHUSA TIpotiec (Hadauesa u xkoa., 2018).

3AKJIIOYEHHUE

MyckynHo-CKeneTHaTa 0ojKa, CBbp3aHa ¢ HecTleHU(pUIHN TPOMEHH
B TPHOHAYHHUTE CTPYKTYpPH W MapaBepTeOpalHUTEe MYCKYJIH, € Hai-4ecTo
CPEeLIaHMT THII Ha 60JKa B T'bp0a. Ta3u matosorus € M3TOYHUK Ha CTpajlaHne
W eIHa OT Hal-yecTHTe MNPUYMHM 3a KPAaTKOCPOYHA WM IOCTOSHHA
WHBATUIHOCT. BOJKOBHAT CHHIPOM TMOBIIMSBA HM3KIIOUYUTEIHO HETAaTHBHO
Ka4yecTBOTO Ha KUBOT Ha IMAIIUEHTHUTE, KaTO OT CBOS CTPaHa TOBA CE MPEBPhILA
B rojisiMa MKOHOMHYECKa M coLualiHa TexkecT. B nmureparypara MycKyiHO-
CKeJleTHAaTa OOJIKa YEeCTO Ce pasriiexia Karo HecnenuuyHa mopann
CJIO’KHOCTTA 32 ONpeessiHe Ha BOJeIIaTa MPUIHHA 3a 00JIKa.

[MpenBu BUCOKaTa HAy4YHA M MPAKTHYECKA 3HAYUMOCT M aKTyaTHOCT
3a CbBPEMEHHOTO 3[paBeolla3BaHe, MPOyYBaHE Ha ChBPEMEHHUTE METOMU 32
pexaOWIMTAllMOHHO JICYCHHE Ha MalWeHTH C  MYCKYJIHO-CKEJIETHH

TUChYHKIMKA B 00jacTTa Ha rpbOHAYHHUSA CTHJIO, KOCTO MOJKE Ja IOBMIIU
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e(eKTHBHOCTTA HA KOMIUIEKCHUTE PEXaOMIUTAlUOHHA MEPKH, HACOUCHHU 32
nonoOpsiBaHe Ha (DYHKIMOHMPAHETO HA MAlMEHTa, C [eJ W3CIeJBaHe Ha
e(eKTHBHOCTTA, Hay4YHaTa OOOCHOBKa M pa3paboTBaHE HA METOAH 3a
W3MON3BaHE HAa WHOBAaTHBHU METOOW Ha JIEYCHHE B KOMIUICKCHATa
pexabunuTanys Ha MaUeHTH C MyCKYJIHO-CKeJIeTHU AMC(yHKINH B o0acTTa
Ha TpbOHayHMA CTHIO, TIPOBEJOXME OTKPUTO, HEKOHTPOJIHMPAHO,
PaHIOMHU3UPAHO MPOCIIEKTUBHO MPOYYBaHE.

[MpoyuBaneTo BKIOYBa 68 mWaMEHTH € MYCKYJIHO-CKEJICTHH
mucyHKIMK B objacTTa Ha TpbOHAYHUS CTHIO, Ha BB3pacT oT 38 mo 56
COJIMHHU, BKIIIOUUTETHO MbXke - 46 u xenu - 22. CpenHa Bb3pacT Ha
MalMeHTUTe KbM MOMEHTa Ha BKIIOYBAaHE B IPOYYBAaHETO €:
excriepumentanHa (EI') — 36 nuna Ha cpemHa Bb3pacT 46,03 = 1,0 1. u
koutpomHa (KI') — 32 mmma Ha cpemHa Bw3pact 48,50 + 1,07 r.,
MPOABIDKUTETHOCTTA HA HAOMI0AeHUETO ¢ 2 Mecena. [lanmenTuTe, BKIIOUECHH
B NPOYYBAaHETO, €A PAHAOMM3UpPAaHW Ha 2 rpynu. Bcuuku mnanueHT,
BKJIIOYEHH B MPOYYBAHETO, ca TMOJNYYMJIH CTaHZApPT KOMIUIEKC 32
pCX36HHI/ITaHI/Iﬂ HBIIBJIHABAHA TPU NIBTHU CCIMUYHO WK CIHCUHUAIU3UPAH
KOMIUIEKC 32 (pU3MOTEpaneBTHYHH YIPAKHEHHS H3IBJIHABAH TPU IBTU
cenMuuHO. ChIIO TaKa BCHYKH JIMIA TOMBJIHIXA (HGopMyIIsip 32 HHPOpMUpPaHO
CBIJIACHE 33 Y4acTHE B HACTOALICTO MTPOYYBAHE.

3a omeHka Ha e(EKTUBHOCTTA NPU H3CICABAHUTE METOAU 32
pexaduimTanus, Mo BpeMe Ha TIOCEICHHS: TIPE/IM JISYSHUETO U cie]] Kpas Ha
Kypca Ha pexaOWINTallMOHHO JieueHHe (2 Mecela) ce OlLeHsBa IMHAMUKATa
Ha oOema Ha JBHKCHUEC B 3aCCTHATUA rpLGHaqu CT’LH6, HMHTCH3UBHOCTTA Ha
0oskoBHS cuHApPOM criopenl VAS, onpezensiHe Ha cTereHTa Ha 0oJikara 1o
Metona Ha Mepin O. [lobune, Pytunen Tect 3a 00ika, XapaKTepUCTUKUTE Ha
OONKOBHSI CHHAPOM CIIOpen BhIpocHWKAa Ha Pomanm-Mopwuc, oreHsBa ce
(YHKIIMOHAIHOTO chcTOsiHME Ha manueHTute cropenq CAH rtecra, Test of
Segmental Function in the Thoracic Spine in Extension, Skin-Rolling Test
(Kibler Fold Test), Psoas Sign, Lasegue Straight Leg Drop Test, Springing
Test, Tect 3a xunepexcrensusi, Supported Forward Bend Test (Belt Test),
Hoover Test, ManyaiHo MycCKyITHO TecTyBaHe, TecT 3a (QyHKIUSATa Ha
UIIUOKpypasiHata Myckynatypa, Tect Ha Kiel 3a cunoBa u3npmxinBocT Ha
MYyCKyJlaTyparta.
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B nucepranmoHHHUAT TPY[ ce€ aHAIM3UpaT U 0000MaBaT pe3yiTaTu
OT Pa3MYHU NPOYUBAHHS, KHHE3UTECPAIEBTUYHHU OAXOAN U METOAUKH MPH
MC/ B 0o61acTTa HA TPHOHAYHUSA CTHJIO.

B npoBenenoTo n3cneaane ca npoy4eHU NpUiIaraHuTe KbM MOMEHTA
JIMAaTHOCTHYHU CHCTEMH, KAKTO M Pa3INYHH MOJCIINTE Ha KHHE3UTEPAITHs IPU
MC]JI B obnactra Ha rppOHadHNA cTHI0. Ha Ta3sm ocHoBa e pa3paboTeH u
OPWIOKEH aIrOpUTBM 332 (QYHKIHOHATHH W3CICABAHUA W aBTOPCKa
KHHE3WUTepaneBTHIHA mporpama 3a juma ¢ MC/I.

EdexTnBHOCTTa Ha eKCIIEpUMEHTAHATa METOJMKa € JOKa3aHa ¢
MaTeMaTHUKO-CTATUCTUYECKH METO/IN U Bh3 OCHOBA Ha TIOJTyYEHUTE PE3YJITaTH
ca W3BEACHH M3BOIM M TIPENOPBKU 3a NpakTHKaTa. PaspaborenHn ca
METOAMYECKH HACOKHM 3a TMPWIOXKCHHE Ha aBTOpCKaTa METOJMKa Ha
KHHE3HUTepanus, ¢ yKa3aHus U MPEHOPBKH.

[Mony4eHuTe JaHHU MOKA3BaT, Ye CIIOPE PE3YNITATUTE OT 2-MECEUHO
NPOCHEKTUBHO HAOJIIO/ICHHE CE PerucTpupa MHHUMAHATA JWHAMHKA HA
napametpure npu KI', moayuuny cTangapTHa KOMIUIEKCHA pexaOMTUTarys,
JIOKaTO BKITIOYBAHETO Ha MOOMIM3UPAI M MAHUITYJIATHBEH Macax, JTUPEKTHA
MEKOTBbKaHHa MOOWJIN3alus, AHAJIUTHYHM YHPAKHEHUS, YNPaKHEHHS 3a
MYCKyJIHA peJllakcanysi W CTPEUdHT, YIPaKHEHHS 32 paBHOBECHE H
KOOpJWHAIIMS TO0Ka3Ba MPEeJUMCTBA B CTOHHOCTHTE W HMMa Hal-M3pa3eH
TIOJIOJKUTENEH e(eKT.

Pa3zpaboreHara wmeronumka 3a KOMIUIEKCHO TIPUIOKEHHE MPH
MYCKYJTHO-CKEJIeTHH IUCOYHKIMH B 00JacTTa Ha TPHOHAYHHUA CTHIO
MO3BOJISIBA HE CAMO 3HAYMTEINHO JIa CE HaMalli TeXKeCTTa Ha HapyIICHUsITa U
OOJIKOBUSI CHHAPOM, HO ¥ 3HAYHMTEIHO Ja c€ TMOA0OpH E€MOIMOHAIHOTO
CHCTOSIHAE HA TAIMEHTUTE U Jla C€ HaMaJAT YBPEXIAHMATA, CBBP3aHH C
Muodaciuaiaa 60Ika.
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U3BOIU

Ot Taka IIPOBEACHOTO IMPOYYBAHE, Ha6J'IIOIleHI/Ie, CUCTEMATHU3HpPaHE

Ha MOJYYCHHUTE PE3YJITATH U OT CPABHUTCIIHUA aHAJIN3 MOXKEM 1a HallpaBUM

CJIICOHUTEC MMO-Ba>XHU U3BOAU:

1. PazpabGoreHuaAT OT Hac auropuThM 3a (OYHKIIMOHAIHH
W3CIEBaHUs IPH MYCKYJIHO-CKEJIETHH TUCPYHKIUH B 00IacTTa
Ha TpbOHAYHUSA CTHJIO JaBa BH3MOXKHOCT 32 ISUIOCTHA OOEKTHBHA
OLIeHKa, POCIieIsIBaHe U aHANN3 Ha pe3ynraTure. M3mon3BaHurte
TECTOBE ca MOAXOSIIN U HaaeKAHU Tipu una ¢ MCJL.

2. MoOunmupamusar © ABIOOKUAT TPAHCBEP3aJICH MacaX B
eKMepUMEHTAlIHATa MeETOoAWKa o0e3nedaBar mo — A00po
obe30omnsBaHe. ToBa HamalsBa 3alIUTHUS MYCKYJIEH CIIa3bM U
MoJIroMara MyCKyJIHaTa peJlaKcanusi.

3. HpI/IHO)KCHI/ITC MaHyaJIHU TCXHUKHU, BOIAAT OO CTATUCTUYCCKU
3HAYMMO I0-100pH pe3yNITaTh Ha eKCIIepUMEHTAIHATA IPyTIa.

4. JludepeHumpanusaT nogdoop Ha ynpakHeHus npu Jmna ¢ MCJ]
MoAIoMara THHaMIU9HaTa CTaOWIM3aIlisl Ha TPEOHAYHUS CTHIIO U
HaMaJIIBaAHCTO Ha MYCKYJIHUA I[I/IC63IIaHC.

5. Pa3pabotenata, anpoOupaHa U CTaATCHYECKHU JOKA3aHO aBTOPCKA
eKCIIepuMeHTaIHa nporpama 3a jauna ¢ MC/] e mo-eexTrBHa B

CpaBHEHUE ¢ KOHBHKIIMOHAJIHATA KUHE3UTEpaIus MPUIOKEHA B
KT.

HNPEINNOPBKHU

1.

Jla ce M3roTBM OpraHU3allMOHHO METOAWYECKa KapTa ¢ HACOKH 32
NpopHUIAKTHKA U JICYCHUE Ha MYCKYJIHO-CKEJICTHH NUCHYHKINU B
o0nacTTa Ha TPHOHAYHUSA CTHIO.

[IperoppuBamMe  TpM NOBTH  CEOAMHYHO  M3IBIHEHUETO  HA
CIelMaIn3upaHa KUHE3WTEpaneBTHYHA MporpaMa TpH JMa C
MYCKYJIHO-CKEJIETHH AUCHYHKIUH B 00J1acTTa HAa IpBOHAYHUS CTHIIO.
3a ycrHemHoO JieYeHHE Ha MYCKYJIHO-CKEJIeTHH JHCHYHKIUU B
oOjactta Ha TpbOHAuHUS CTHIAO MpemopbYBAME METOJIWKaTa Ha
KUHE3UTepanus Ja BKIOYBA MaHUIIYJATHBEH M MOOMIM3HpAIL
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Macax, JlupekTHa MEKOTbKaHHAa MOOWIM3auus, AHATUTUYHU
ynpaxkHenus, [IUP u ynpakHenus Ha HecTaOMIHA TTOBBPXHOCT.

MMPUHOCH
1. Pa3paboteH ¢ epeKTHBEH aNTOPHUTHM 3a ISIOCTHA W IThJIHA OIICHKA
npu MCJ] B ob6nactTa Ha rppOHAYHUS CTHIIO.
2. HampaBeHo e mpoyuBaHe, aHaMM3 W OOCBXIaHe  Ha
pasmpoctpanenueto Ha MC/] B o0siacTTa Ha TphOHAYHUS CTHIO.
3. Pazpabotena e epekTHBHA KMHE3UTEPAIIEBTUYHA TIPOTPaMa 3a JINIIA C

MC/] B obnmacTTa Ha TPHOHAYHUS CTHJIO, IIPOBEIEH € JByMECeUeH
KypC Ha KMHE3UTepaIus, IpeJICTaBeHa € Iporpama 3a CaMOCTOSTEITHO
W3IBJIHEHWE B JIOMAIllHA OOCTaHOBKA M Ca JaJeHH YKazaHUs 3a
MPaBUIIHOTO 1 U3IIbIHEHUE.

HYBJIUKALMUU 1O TEMATA HA JTUCEPTALIUSATA:

1.

Mitova St, Gramatikova M, Avramova M., Andreev D., (2020) A
complex approach to musculoskeletal dysfunction in the spine,,
Journal of Physical Education and Sport ® (JPES), Vol 20
(Supplement issue 6), Art 449 pp 3316 — 3322, 2020, online ISSN:
2247 - 806X; p-ISSN: 2247 — 8051; ISSN - L = 2247 - 8051 ¢ JPES,
DOI:10.7752/jpes.2020.s6449 SCPOUS.
https://efsupit.ro/images/stories/noiembrie2020/Art%20449.pdf
Andreev, D., Avramova, M., Mitova, S., & Gramatikova, M. (2020).
MANUAL THERAPY AND KINESIOTAPING IN CHRONIC
LOW BACK PAIN. Knowledge International Journal, 41(3), 561 -
566. Retrieved from
https://ikm.mk/ojs/index.php/KI1J/article/view/4312

Awnnpees I, Mutosa Cr., ['pamatukoBa M., EQexT or npunoxenne
HAa MaHyaJHa Tepamus HpH MYCKYJIHO-CKEJIETHH IUC()YHKIMU B
oOyacTTa Ha TphOHAUHMS cTHIO, CHIOPT U HayKa, U3BBHpE/ICH OpOi,
2019, 196 - 204
http://www.scienceandsport.com/downloads/sn_0_2020.pdf
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Bw3aaeiicTBue Ha MaHyaiiHa Tepamus Npu TUCQYHKIUM B TymMOaniHa
obacr, Coopuuk c¢ pestomera 20-Ta CTyAeHTCKa HaydHa
koHpepenuuss KUHE3UTEPAIIWA, 16-tu  anpun 2019 -
YHUBEPCUTETCKH LIEHTBD ,,baunHoBO, biaroeerpan, 12-15

Yuactue B koHdepeHUUM:

27 International Scientific Conference  KNOWLEDGE FOR
SUSTAINABILITY, Mexnaynapoana, Yuactue — [loknan, 3ariasue
Ha cratust/noknan - MANUAL THERAPY AND KINESIOTAPING
IN CHRONIC LOW BACK PAIN Ilepuon 21.08.2020 - 23.08.2020
r., Oprammzatop - INSTITUTE OF KNOWLEDGE
MANAGEMENT SKOPJE

MEXIAYHAPOJHA HAYUYHA KOH®EPEHIIUA
IOTO3AITAAEH YHUBEPCUTET , HEO®UT PUJICKU*, 2019 r.,
VYuactue — Jlokman, 3armaBue Ha crartus/mokian - Edekr or
MPWIOKEHHE Ha MaHyajlHa Tepanus TP MYCKYJTHO-CKEIETHH
TUCPYHKIIMY B 001aCcTTa Ha TPHOHAYHUS CTHIO.

20-ta crynentcka HayuHa koHpepeHuus KUHE3UTEPAIINA, 16-Tu
anpun 2019 — YauBepcutercku HUeHTHp ,,baunnoBo®, braroesrpan,
Joxknan, 3arnaBue Ha cTaTtus/noknaj - Be3melicTBue Ha MaHyallHa
Tepanus npu AMCYHKINY B TymMOanHa obnact

Y4yacTue B IPOEKT:

mpoexT: Ne RP-A1/19, tema Ha mpoekra ,M3cnensane
BB3MOKHOCTHTE Ha JIa3epHa aKyIMyHKTypa MPH MYCKYJTHO-CKEIETHU
ncyHKIMY B 0071acTTa Ha TPBOHAYHUS CTHIO ™, PHKOBOJIUTEN: JIOIL.
n-p Ct. MuroBa, ¢uHaHcHpaH oT (DOHI HAYYHH H3CIEIBAHHA HA
I03Y ,,Heodwur Puncku* — biaroesrpa. - 4wieH Ha eKHUIIa.
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INTRODUCTION
Good health is the most valuable thing we possess, but nowadays and in modern
living conditions, the health of the population is constantly deteriorating.

A continuous increase in morbidity among the working population has been
observed in recent years, which is expressed in an increase in the need for development and
improvement of the rehabilitation treatment system.

At least once in his life, every person experiences discomfort during movement or
pain in the spine. The load on the spine is not only when sitting, but also when running and
lifting weights. During aging, skeletal muscles, connective tissue, and the nervous system
undergo successive modifications that can impair the ability to perform daily activities and,
as a consequence, quality of life.

Aging is associated with metabolic, structural and functional modifications of
cells, tissues and organs, which lead to a gradual deterioration of psycho-physical
performance. In particular, the musculoskeletal system loses its efficiency due to the
molecular and cellular changes occurring in the myofascia, skeletal muscle tissue, nervous
system and their structural and functional connection. Genetics, epigenetics, environment,
disease, lifestyle, nutrition, and injury also have important roles in tissue remodeling (Jee
and Kim, 2017).

Diseases characterized by musculoskeletal pain (MSP) represent one of the major
medical and social problems.

Musculoskeletal pain associated with nonspecific changes in spinal structures and
paravertebral muscles is the most common type of back pain. There are a number of
predisposing factors that create a prerequisite for the development of back pain. This
pathology is a source of suffering and one of the most common causes of short-term or
permanent disability. In conducted studies, it was established that MFBS develops as a result
of the formation of pathognomonic spasmodic muscle zones - trigger points (TT), whose
long-term existence causes permanent changes in the mechano-elastic properties of muscles
with the formation of local irreversible fibrosis (Li et al. , 2017; Charles et al., 2019; Dernek
et al., 2018; Shostak et al., 2017; Yakupov et al., 2018).



People with a "sedentary" lifestyle (drivers, office workers, etc.) very often suffer
from pain in the lumbar region, also people whose work involves lifting weights (loads) or
"twisting", unsuitable for the spine pole (gymnasts, tennis players, loaders, etc.).

In 2010, Hills found that the pressure between the intervertebral discs increased
by 200% when going from lying down to upright and by 400% when sitting in a comfortable
chair. Therefore, a greater risk of low back pain is associated with driving a car, dynamic
physical work and a "sedentary" lifestyle (Hills, 2010). According to Stoyanov et al., (2021)
the problems of prevention and treatment of back pain are widely discussed in the world,
facing doctors of various specialties (Stoyanov et al., 2021).

About 80-90% of adults experience back discomfort and pain at some point in
their lives. It is the most common cause of work-related disability and a leading contributor
to missed work days. Men and women are equally affected by back pain, which can range
in intensity from a dull, constant ache to a sudden, sharp sensation that leaves a person
incapacitated. The pain can start suddenly as a result of an accident or lifting something
heavy, or it can develop over time due to age-related changes in the spine (Low Back Pain
Fact Sheet, NINDS, 2001). (Stoyanov et al., 2021).

An important aspect for increasing the effectiveness of manual therapy for
musculoskeletal dysfunctions (MSD) in the spinal area is the development and
implementation of a diagnostic program, differentiated individualized algorithms for
restorative treatment and rehabilitation, taking into account the main and concomitant
diseases, which allows to achieve of a stable long-term effect. The possibility of increasing
the effectiveness of rehabilitation treatment in this way for patients with MSD in the spine
area should be based on the use of individualized complex rehabilitation programs, the
compilation of which is based on the choice of methods justified by modern ideas about

etiology and pathophysiology.



SCIENTIFIC RESEARCH METHODOLOGY

The study was approved by the research ethics committee No. 1712-
2/11.12.2017 (KENI - YUZU) at South-West University "Neofit Rilski" Blagoevgrad. It
consisted of three parts, each with its own material and methods, which are discussed in
sequence below.

After the literature review and formation of the theoretical framework of the
research problem, possibilities for the application of manual therapy in MSD in the spine
area were determined.

From this basis, we proceed with the assumption that the development of a
specialized program that includes selected innovative means of kinesitherapy will improve

the functional indicators of persons with MSD in the spine area.

Hypothesis, object, subject, purpose and tasks of the research
Working hypothesis: we believe that the application of a specialized and

complex kinesitherapeutic program, including manual methods and exercises to improve
proprioception and kinesthetic sense, tailored to the functional characteristics, will achieve
effective therapy for MSD in the spine.

The object of the research is the musculoskeletal dysfunctions in the area of the
spine.

The subject of the study is the recovery process after applied author's
kinesitherapeutic methodology for MSD in the spine area.

Aim of the study: To develop, approve and establish the effectiveness of an author's

kinesitherapeutic methodology in persons with MSD in the spine area.

Tasks of the research:
1. Research and analysis of the available literature sources regarding MSD in the area
of the spine and the methods of kinesitherapy applied to them.



2. Selection of appropriate tests and research methods, preparation of methodology for
functional diagnosis of the spine, organization and conduct of functional research.

3. Development and testing of a specialized experimental kinesitherapy program for
MSD in the spine area.

4. Analyzing statistical data and empirical material after a two-month course of
Kinesitherapy, formulating conclusions and recommendations for practice.

5. Establishing the effectiveness of the experimental methodology.

Organization of the study

The study was conducted in 2017 - 2019 at Acibadem Sistina Hospital - Skopje,
Macedonia and University Research Sports and Rehabilitation Center — “Bachinovo”,
Blagoevgrad.

Functional tests and kinesitherapeutic procedures were performed after informed
written consent of the subjects.

The organization of the research and the overall development of the dissertation went
through four stages.

First stage: (February 2017 - May 2017) during this period, the structure of the
study was determined, literary sources related to MSD in the spine area were analyzed. The
methodology of the research was defined, the working hypothesis, the object, the subject,
the goal and the tasks of the research were formulated. The technology of the research is
also specified.

Second stage: (June 2017 - October 2017) includes activities on organization for
conducting the research.

Third stage: (October 2017 - December 2018) the functional study was
conducted. 68 persons aged from 38 to 56 years were studied, divided into two groups -
experimental (EG) - 36 and control (CG) - 32. Conducting a 2-month specialized
kinesitherapy program for persons with musculoskeletal dysfunctions in the spine area
included in the experimental group. For the individuals in the control group, a kinesitherapy
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program was developed to be performed three times a week at home. In order to establish

the effectiveness of the methodology applied by us, the tests in both groups were done before

and after the kinesitherapy course.

Fourth stage: (January 2019 - December 2019) statistical processing of the

empirical material from the conducted research, analysis of quantitative information, overall

shaping of the dissertation work, development of reports and scientific articles.

Study contingent and contingent characteristics

The study contingent was 68 persons with MSD in the spine, aged 38 to 56 years.

Characteristics of the examined individuals with MSD in the spine area are presented in

Table 1.
Characteristics of the studied persons
Women Men Total
22 46 68

Table 1

A total of 68 persons with MSD in the spine were examined, of which 22 were

women and 46 were men.

Characteristics according to gender and age of the examined persons

Table 2

Age Gender Number
38 - years F 3
M 6
40 - years F -
M 5
43 - years F 5




M 10

48 - years F 4
M 8

51 - years F 5
M 5

54 — years F 3
M 5

56 — years F 2
M 7

TOTAL 68

Of the total number of persons examined, the largest number were men aged

43, and the least were women aged 56.

Table 3
Distribution by statute of limitations of complaints
Term under 3 3-6 6 months 1-3 TOTAL
months months - years
1 year
contingent 9 18 22 19 68

Acute cases of MSD in the spine area were not included in the present study. All
individuals have a statute of limitations for complaints over 8 weeks.

68 persons with MSD in the spine area were included in the two-month
kinesitherapeutic course. All individuals completed an informed consent form to participate

in the present study.



The subjects were divided into 2 groups: experimental (EG) — 36 persons with an

average age of 46.03 + 1.0 years and control (CG) — 32 persons with an average age of 48.50

+ 1.07 years. All persons from the experimental and control groups, functional tests were

done before and after the kinesitherapy course.

For the persons from EG, an author's methodology of kinesitherapy, performed

three times a week, was applied. A standard kinesitherapeutic program performed three

times a week was applied to the persons from CG.

Table 4
Characteristics according to gender and age of the subjects
Groups 38-43 years 44-51 52-56 years Total
years
F M F M F M
Experimental 5 13 4 8 2 4 36
Control 3 8 5 5 3 8 32
Total 8 21 9 13 5 12 68
Table 5
Distribution of the contingent according to age
TI'pynu X St. X X Std. V%
Deviation max. | mi | Error
n.
Experimental 46.03 6,02 56 38 1,00 13,08%
N = 36
Control 48,50 6,04 56 38 1,07 12,46 %
N =32
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The distribution of persons in the groups by gender and age is random. Tables 4
and 5 present the distribution of persons in groups by gender and age. Table 6 shows the
average height values - for EG = 176.7+1.45 cm and for CG = 178.8£1.67 cm. Table 7
presents the average values of body weight - for EG = 78.19 + 2.18 kg and for CG = 80.84
+ 1.62 kg.

Table 6
Distribution of the contingent according to height
Groups I St. Xmax.| Xmi Std. V%
Deviation n. Error
Experimental 176,7 8,71 191,0 | 161,0 1,45 4,93
N = 36 %
Control 178,8 9,55 192,0 | 162,0 1,69 5,34
N =32 %
Table 7
Distribution of the contingent according to body weight
Groups X St. Xmax.| Xm Std. V%
Deviation in. Error
Experimental 78,19 13,07 105,0 | 56,0 | 2,179 16,71
N =36 %
Control 80,84 9,15 97,0 66,0 1,62 11,32
N =32 %

Methodical approaches to the diagnosis of musculoskeletal dysfunctions in the area of

the spine
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Theoretical analysis - used in the review of literary sources, the formulation of the
hypothesis, the goal, the tasks, in the analysis of the quantitative information, in the

summaries and conclusions.

Functional examination for musculoskeletal dysfunctions in the spine area -

To establish the presence of MSD in the spine area, the following methods are applied:

1. Anamnesis
2. Somatoscopy (examination)
3. Palpation of the paravertebral muscles

4. Functional tests

Functional tests - Pain is a subjective sensation and therefore can be measured

subjectively.

- Test for determining the degree of pain according to the method of Merle O.
Daubine
- Arroutine pain test is also used.

- Visual Analogue Scale (VAS) for pain

Methods of manual diagnosis - Before the beginning of the kinesitherapeutic
procedures, all individuals from the control and experimental groups underwent a
comprehensive and detailed pathokinesiological diagnosis. We conducted the functional
studies to monitor and report the effect of the kinesitherapeutic procedures immediately

before starting the procedures and after the end of the therapy.

Methods for manual diagnosis - For this purpose, we use a set of tests established

in clinical practice:

- Test of Segmental Function in the Thoracic Spine in Extension
- Skin-Rolling Test (Kibler Fold Test) Psoas Sign
- Lasegue Straight Leg Drop Test - Springing Test
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Hyperextension test
Supported Forward Bend Test (Belt Test)

Hoover Test

Functional tests to study range of motion

Ott's TEST
Schober's TEST

Methods for assessing muscle strength and endurance - Manual muscle testing

Tests for increased muscle tone and/or shortening

Ischiocrural muscle function test

Kiel test for strength endurance of muscles

Height and body mass

Survey method

Survey - Roland-Morris questionnaire on low back pain and the difficulties caused
by it.
Assessment of the psycho-functional state of the patient using the "SAN" test before

and after treatment.
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AUTHOR'S METHOD OF MANUAL THERAPY FOR MUSCLE-SKELETAL

DYSFUNCTIONS IN THE AREA OF THE SPINE

Purpose, tasks and means of kinesitherapy

The main goal of the kinesitherapeutic methodology is to restore the impaired

musculoskeletal function in the back area and overcome the impaired muscle balance

between the static and dynamic muscles, as well as maintaining and improving the function

of the spine.

7.

The main tasks are:

Reduction of the pain syndrome;

Restoration of muscle imbalance, relaxation of muscles with pathologically increased
tone; improving the trophic and tone of muscles with hypotonus;

Increasing the volume of movement in the area of the spine, through manual
techniques and mobilizations.

Increasing the static strength endurance of the extensors of the spine, abdominal, chest
and gluteus muscles;

Improving the dynamic stabilization of the spine;

Positive psycho-emotional impact and motivation of persons for active participation
and implementation of the kinesitherapy program;

Training in EDZ and prevention of relapses.

Means of kinesitherapy:

1. Mobilizing and manipulative massage - a technique that combines passive

movement with massage techniques. A small surface area is processed. It can be combined

with the application of manual joint mobilizations. The starting point for the technique is
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the limit of movement. Multiple repetitions are performed, with each repetition the therapist
working to gain range of motion. Some specific areas around joints, catch points, ligaments
are mainly massaged (according to J. Cyriax, 1982). The techniques that are applied are
short-stroke and of great depth, reaching in some cases to deeply located structures such as
the joint capsule, for example. This, in turn, affects the skin and all subcutaneous tissues and
structures — including connective tissue (Krajjikova, 2011). Passive movement as well as
applied joint mobilization cause severe irritation from the mechanical stretching they cause.
(Krajjikova, 2011). This irritates the specific proprioceptors that are located in the stretched
structures - muscles and tendons, and in this way, in a reflex way, the muscle tone is
influenced in response. This irritation of mechanoreceptors and other proprioceptors sends
afferent signals to the CNS, which in turn returns an endogenous response to the tissues in
which these receptors are located. These receptors carry continuous information about the
state of the structures and CNS control over them and adaptation at any moment to any

conditions (Krajjikova, 2011).

2. Direct soft tissue mobilization — application of direct force in the direction of

pressure on the structures and soft tissues in order to improve their mobility and elasticity.

3. General developing exercises - active exercises from different starting

positions.

4. Analytical exercises - exercises for pulling the spine and lengthening the
shortened muscles and other shortened structures; weight loss exercises; exercises to
improve the normal mobility of the spine; exercises in isometric and isotonic mode,

motorization techniques and exercises with and on equipment.

5. Exercises for muscle relaxation — stretching, postisometric relaxation,

breathing techniques and hypopressive techniques.

6. Balance and coordination exercises - Specialized training to improve

proprioception, balance, balance and coordination.

7. Exercises in PE.
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Characterization of the experimental model

For the individuals in the control group, a kinesitherapy program was developed
to be performed at home, and how to perform them was explained. The exercises are
performed for two months, three times a week with a procedure duration of 20 - 30 min.
The exercises of the complex are individualized and periodically adapted and adjusted
according to the needs of each patient.

In the experimental group, three times a week we apply a specialized kinesitherapy
program developed by us for musculoskeletal dysfunctions in the spine area.

The procedures are carried out at Acibadem Sistina Hospital - Skopje, Macedonia
and University Research Sports Rehabilitation Center — “Bachinovo”, Blagoevgrad.

The halls meet the hygiene requirements and are furnished with the necessary
equipment.

The specialized kinesitherapeutic program for musculoskeletal dysfunctions in the
spine area includes a system of exercises of a general development nature and special
training of a corrective nature, exercises with a large gymnastic ball, balance board,
exercises with elastic resistance, active exercises from different starting positions; PIR for
shortened muscles; stretching exercises for shortened muscles and connective tissue
structures, straightening exercises, stretching and unburdening the spine; breathing
exercises; isometric and isotonic exercises; exercises restoring the normal mobility of the
spine (mobilization); motorization exercises; coordination exercises; proprioceptive training
to restore equilibrium, balance, coordination; exercises with and on equipment; mobilizing
and manipulative massage; direct soft tissue mobilization; hypopressive exercises.

The kinesitherapeutic procedures last 50-60 minutes over a period of two months
in order to achieve the maximum effect of their application. Initially, the procedures begin
with a duration of half an hour, and gradually this duration increases. During the therapeutic
procedure, we monitor for subjective sensations on the part of the patient, such as the

appearance of severe pain, discomfort and fatigue.

16



We do mobilizing and manipulative massage three times a week. It is a mandatory
component of the complex program for musculoskeletal dysfunctions in the area of the
spine. We apply a general massage of the back muscles, also selective for individual
muscles and muscle groups for the relevant indications.

The technical techniques of massage for musculoskeletal dysfunctions in the
spine area used in the specialized program are: stroking (straight-line; alternating), rubbing
(performed with stroking lines - longitudinal; beak-like), kneading along the long muscles
of the back (circular with pad of thumb; circles with the phalanges of bent fingers; pincer;
circles with the edge of the palm), kneading of the latissimus dorsi (regular; double grift;
double ring; combined; circular with the base of the palm), kneading of the trapezius fascia
(straight ; circular with the pad of the thumb; circular with pads of four fingers; circles with
flexed phalanges; pincer), rubbing the intercostal spaces (rectilinear with the tips of the
fingers, alternately with one and the other hand; rectilinear with pads of four fingers; circles
of the pads on four fingers; in a straight line with the pad of the thumb).

The massage is carried out in the IP of the patient's bed and must be on a solid
base (table, couch), which would not allow the spine to bend in the lumbar region. For the
same purpose, a pillow (folded blanket, roller, etc.) is placed under the stomach. The legs
should be raised at an angle of 45 °, which contributes to the relaxation of the body and
especially the lumbosacral region. The arms are extended down the length of the torso.

We perform the movements along the course of the lymphatic flow and venous
blood from the periphery to the center. The massage lasts a minimum of 15 - 20 minutes
before the application of the special training.

We also used a technique - skin rolling. It is performed on the back in the
longitudinal and transverse direction. The tissue is gripped and rolled between the thumbs
and fingers, gripping and moving without letting go. An arcuate "C" - curve of the skin fold
can also be applied. With this grip, rapid hyperemia and good mobility of the skin, impact
on the fascia and the underlying muscles are achieved. The pinching and lifting of the skin
creates mechanical tension on the mobile fascia, which helps to change the state of its

underlying substance. In addition to the subcutaneous tissue layers, muscle bellies can be
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grasped and lifted, then worked between the fingers and thumb. By sliding closer and further
apart of the thumbs, which move against each other, an "S"-shaped bend of the tissues is
also performed. It is good to then apply fascial stretching and separation of the fascial layers.
Each of these techniques increases blood and lymph flow to the treated area.

We also applied sliding rubbing - this technique heats up the fascia, increases the
saturation of tissues with oxygen and nutrients, acelerates metabolism and excretion of
waste products. During sliding, we find seals, lumps and sensitive points that are strictly
individual. Repeatedly sliding on them reduces their size and hardness. In order not to
traumatize the tissues, after repeated sliding on a certain area, another place is treated and
then sliding is performed again on the previous one. Gliding movements are applied 6-8
times to one area, then it rests and another area is treated before treating the first one again.

We also applied static compression for TP deactivation (trigger point pressure
release, ischemic compression or sustained pressure). For all TPs, we performed 5-6
ischemic compressions using thumb and finger pressure combined with clockwise rotation
(6-8s per performance). In the pauses of 12-15s, we applied rhythmic arcuate stretching of
the muscle in both directions (compression with manipulation).

In places with changes in the myofascial tissue, we applied friction techniques.
Friction techniques are performed perpendicularly (transverse friction) or in the direction of
the muscle fiber (longitudinal friction).

Balance and coordination exercises are included. Balance exercises actively
engage the paravertebral musculature of the spine. Physiologically, in order to maintain
balance, it is necessary that the head and spine are well aligned. This is the starting position
from which it is good to perform all exercises so that the body can find balance during the
shift of the center of gravity in statics. When the center of gravity is shifted, in order to
maintain balance, the spine performs many movements, but always returns to its normal

starting position.
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The methodology also offers exercises with a large gymnastic ball and those on
a balance board. However, prolonged retention of static loads as well as jumps and sudden

movements of the spine are not allowed.

Periods and methodological guidelines for the experimental model Goal and tasks of

the rehabilitation program
Purpose and tasks of the rehabilitation program

1. Reduction of tension;

2. Removal of pain;

w

Reduction and complete elimination of the pathologically increased muscle tone of
the paravertebral muscles;

Restoration of the normal biomechanics of the GS;

Prevention of possible complications - muscle hypotrophies, peripheral paresis;

Construction of waist muscle corset;

N o g &

Restoring the correct posture.

Preparatory period lasting 1 week - this period has the task of achieving adaptation
of the patients to the upcoming physical load. In the main part of the Kkinesitherapy
procedure, we apply general developing exercises performed at a slow pace, breathing
exercises, stretching exercises, isometric exercises, hypopressive exercises, balance and
coordination exercises.

Main (training) period lasting 6 weeks. In this period, the intensity of the
kinesitherapeutic procedure increases. The load as a whole is characterized by a greater
density through the application of special corrective exercises, while ensuring accurate and
correct execution. To solve the main tasks, we apply training in isometric mode for

paravertebral and abdominal muscles, as well as gluteal muscles. Exercises with
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submaximal intensity were applied according to the degree of physical development of the

patients.

Transitional period lasting 1 week - a period whose main purpose is to familiarize

the patients and whether they have mastered the correct execution of the kinesitherapy

complex.

Kinesitherapeutic procedure for musculoskeletal dysfunctions in the spine

Table 8

Scheme for musculoskeletal dysfunctions in the area of the spine

exercises for
muscle strength
core from the
leg and back
leg, with active
participation of
the shoulder

horizontal
position of the
pelvis and spine.
Activation of
proprioceptors
for correct
posture,

PARTS OF CONTENTS |DOSAGE TASKS METHODOLOGICAL
THE PROCEDURE INSTRUCTIONS
PREPARATORY - Massage; 8-10 min. | -Preparation of | Pace slow, breathing is
- General the body for | normal, general effect on
developing physical the body. When
eXercises; exertion inthe | performing, smooth the
-Breathing 8-10 main part. cervical and lumbar
exercises min.. lordosis. Pull the head
- Hypopressive back. The exercises are
exercises. symmetrical.
PART
MAIN PART -Spine Exercises to The exercises are with
mobilization strengthen the | active participation of the
exercises. muscles of the | shoulder girdle, upper and
- Exercises to core, combined | lower limbs. When lying
stretch the with exhalation | down, a roller is placed
muscles of the in the motor under the abdomen.
core and spine. phase.
-Exercises to The exercises
improve the are for strength
muscle strength of the muscles
of the core 30_35 of the core. They
- Isometric min. restore the
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mobilization

girdle and
limbs.

-Spine

exercises.

regulation of
muscle balance.

CONCLUDING
PART

- Relaxation

exercises 5-6 min.
-Breathing

exercises

Muscle
relaxation.

Slow pace, exercises are
combined with breathing

Specialized kinesitherapy program for musculoskeletal dysfunctions in the spine

Table 9
Complex for musculoskeletal dysfunctions in the spine
No STARTING EXERCISE METHODOLOGICAL DOSAGE
POSITION DESCRIPTION INSTRUCTIONS
1 | On stomach Transverse Cyriax Pace slow, breathing normal 1-2min
massage for m.
piriformis
2 | Onthe side Mobilizing massage — Sliding rub from cranial to 7-8min
passive stretching of the | caudal according to Klein-
paravertebral musculature| Vogelbach combined with
by movement of the chest| active tilt and reclination of
and pelvis from the the pelvis spiral rub with the
therapist's forearms fingers combined with
: depression of the pelvis (with
elevation the hand moves
without pressure up and in
towards the spine
3 | Onthe side Manipulative massage by | Diagonal rub from spine to 6 -8 min
Terrier for the lumbar areg spina iliaca anterior superior
combined with passive ventral
and/or dorsal pelvic rotation
rectilinear paravertebral rub
combined with passive dorsal
and ventral pelvic rotation
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On the side and PPIR of shortened static muscles, | (m. erector spinae 10-15
sitting position mobilization of the sacroiliac joint| lumbalis, m. piriformis, min
” m. quadratus lumborum,
‘ mm. adductors femoris,
m. rectus femoris, mm.
ischiocruralis). For the
spine, mobilization of the
lumbar region through
rotation, manipulative
massage for the
thoracolumbar transition
through extension,
combined with rotation
and spring mobilization
for the thoracic region of
the spine is applied.

and spine.

On the back, Hypopressive exercises Pace slow, breathing 10-15
standing, knee normal min
support

Hanging Stretching exercises for Pace slow, breathing 8-10
position, knee static normal, general effect on min
supportand  muscles the body.

occipital support
(on the back)




the body. When
performing, smooth the
cervical and lumbar
lordosis.

Pull the head back.

7 Breech position, Exercises for mobilization Pace is slow, breathing is | 8-10
on a large gym |of the lumbosacral region normal, general effect on | min
ball n. the body.

8 | Standing Self-mobilisation Pace is slow, 5-8 min
position breathing is
normal
9 | Bent position on| Strength endurance exercises for Pace is slow, breathing is 8-10
the back weakened dynamic muscles normal min
10 | On the back Static exercises to stabilize the | Pace slow, breathing is 8-10
pelvis and improve muscle tone | normal, general effecton | min
balance the body. When
performing, smooth the
Cervical and lumbar
lordosis.
Pull the head back.
11 | standing, knee |Coordination exercises Pace slow, breathing is 8-10
support | : normal, general effecton | min

RESULTS AND DISCUSSION

Results and Discussion of the Spinal Musculoskeletal Dysfunction Study

The study contingent was 68 persons with musculoskeletal dysfunctions in the

spine, aged 38 to 56 years, of which 22 were women and 46 were men.
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Acute cases of musculoskeletal dysfunctions in the spine area were not included in
the present study. All individuals have a statute of limitations for complaints over 8 weeks.
68 persons with musculoskeletal dysfunctions in the spine were included in the two-
month kinesitherapeutic course. All individuals completed an informed consent form to

participate in the present study.

Table 10
Distribution by statute of limitations of complaints
Term Under 3 3-6 6 months—| 1-3 TOTAL
months months 1 year years
Contingent 9 18 22 19 68
N

The subjects were divided into 2 groups: experimental (EG) — 36 persons with an
average age of 46.03 + 1.0 years and control (CG) — 32 persons with an average age of 48.50
+ 1.07 years. All persons from the experimental and control groups, functional tests were
done before and after the kinesitherapy course.

For the persons from EG, an author's methodology of kinesitherapy, performed
three times a week, was applied. A standard kinesitherapeutic program performed three

times a week was applied to the persons from CG.

Table 11
Characteristics according to gender and age of the subjects
Groups 38-43 years 44-51 years 52-56 years Total
F M F M F M
Experimental 5 13 4 8 2 4 36
Control 3 8 5 5 3 8 32
Total 8 21 9 13 5 12 68
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Table 12

Distribution of the contingent according to age

Groups X St. X X Std. V%
Deviation max. m i Error
n.
Experimental 46.03 6,02 56 38 1,00 13,08%
N =36
Control 48 50 6,04 56 38 1,07 12,46 %
N =32

The distribution of persons in the groups by gender and age is random.

Tables 11 and 12 present the distribution of persons in groups by gender and age.

Table 13 shows the average height values - for EG = 176.7+1.45 cm and for CG =
178.8+1.67 cm.

Table 14 shows the average values of body weight - for EG = 78.19 + 2.18kg and for
CG =80.84 + 1.62kg.

Table 13
Distribution of the contingent according to height
Groups I St. Xmax. | Xmi Std. V%
Deviation n. Error

Experimental 176,7 8,71 191,0 | 161,0 1,45 4,93

N =36 %

Control 178,8 9,55 192,0 | 162,0 1,69 5,34

N =32 %
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Table 14

Distribution of the contingent according to body weight

Groups X St. X max. X Std. V%
Deviation min | Error
Experimental 78,19 13,07 105,0 | 56,0 | 2,179 16,71
N =36 %
Control 80,84 9,15 97,0 66,0 1,62 11,32
N =32 %

Functional test results and discussion

Table 15 presents the results of the VAS (visual analog scale). Pain intensity was

recorded as the length in millimeters measured from the left end of the scale to the point

indicated by the patient.

Table 15
VAS (visual-analog scale) - pain threshold values
E G CG
Start End Start End
% 8,33 1,17 8,53 2,44
St. Deviation 0,79 0,56 0,51 0,95
X max. 9,0 2,0 9,0 4,0
Xmin. 6,0 0,0 8,0 1,0
Std. Error 0,13 0,093 0,089 0,17
V% 9,51 48,05 5,94 38,9
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The pain threshold values measured before and two months after the
Kinesitherapy program in the experimental group were 8.33 £ 0.79 mmand 1.17 £ 0.56 mm,
respectively. Pain threshold values in the control group at baseline were 8.53 + 0.51 mm
and 2.44 £ 0.95 mm at the end of the study.

The differences in the pain threshold values in the two measurement periods were
calculated with a non-parametric Mann-Whitney test and were statistically significant
(p<0.001).

Pain reduction is a clear indicator of the positive effect of applied
kinesitherapeutic methods. From the average values presented in table 17, we notice that the
most pronounced pain reduction is in EG - 1.17 £ 0.56 mm and less in CG - 2.44 + 0.95
mm.

The results of the test for determining the degree of pain according to the method of
Merle O. Dobbin are presented in table 18 and graph 2. The strength of pain is determined
in 6 degrees with the numbers from 0 to 5 (Kostadinov, 1989). At the beginning of the study,
the results in the control (CG) and experimental (EG) groups were similar 4.25+0.76 and
4.33+£0.59, respectively. After application of a specialized kinesitherapy program, we
reported a significant difference in favor of EG - 0.83+£0.81 and 1.47+0.67 at CG. The
differences in pain threshold values in the two measurement periods were calculated with a

non-parametric Mann-Whitney test and were statistically significant (p<0.003).

Table 16

Results of the Merle O. Daubine Dynamic Pain Assessment Test, or pain on movement

E G CG
Start End Start End
X 4,33 0,83 4,25 1,47
St. Deviation 0,59 0,81 0,76 0,67
X max. 5,0 2,0 5,0 3,0
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Xmin. 3,0 0,0 3,0 0,0
Std. Error 0,09 0,14 0,13 0,11
V% 13,51 97,28 17,93 4570

We also used a routine pain test. It is determined in 5 grades with numbers from 0
to 4. The test results are presented in table 19 and graph 3.

At the beginning of the study, the results in the control (CG) and experimental
(EG) groups were similar 3.59+0.49 and 3.69+0.47, respectively. After application of a
specialized kinesitherapy program, we reported a significant difference in favor of EG -
0.42+0.5 and 1.38+£0.61 at CG. The differences in the pain threshold values and the results

of the specified tests in the two measurement periods are statistically significant (p<0.001).

Table 17
Results of a routine pain test study
E G CG
Start End Start End
X 3,69 0,42 3,59 1,38
St. Deviation 0,47 0,5 0,49 0,61
X max. 4,0 1,0 4,0 2,0
Xmin. 3,0 0,0 3,0 0,0
Std. Error 0,08 0,083 0,09 0,11
V% 12,65 120,0 13,88 44,30

Discussion

Worldwide, it is estimated that 39% of the population will experience at least one

episode of back pain in their lifetime. For pain episodes longer than 12 weeks (classified as
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chronic low back pain), the prognosis is unfavorable and is strongly associated with high
medical costs and absenteeism (Sheng et al., 2019).

Chest and lumbar pain, which is defined as a non-specific, epidemiological
condition, can result from a variety of injuries. It is not a disease, but a symptom in which
the etiology is unknown in many cases. Pain in the thoracic and lumbar region is a common
problem in kinesitherapy practice. The percentage of those affected reaches 80% (Nenova
et al., 2016).

Musculoskeletal disorders are the most common cause of severe and persistent
pain. In Europe, 20-30% of the population is affected by this problem (Hagen, 2012).

There are a number of studies on the effect of the use of various physiotherapy
methods and devices, which would have a positive effect on the limiting factors (pain,
stiffness, reduced working capacity, etc.) and would improve the quality of life of such
patients. Complaints about back pain have increased in recent years. Studies show it may be
related to modern lifestyles.

The pain has a beneficial effect and its reduction is due to the applied massage
techniques that combine massage with movements. Deep transverse massage affects the
local lesions in the soft tissues, and the movements enhance the effect of the massage. The
hyperemia and trophism of the treated structures increases. Hypothetically, this leads to
analgesia by removing the products of metabolism and entry of endogenous opiates. On the
other hand, manual mobilization also causes a reflex decrease in regional nociception. Our
results confirm the findings of a number of other studies. Mitova et all (2020) in their study
of the effects after ten days of complex therapy for musculoskeletal dysfunctions in the spine
recorded a decrease in pain perception from 9.0 £ 0.99 mm to 1.52 £ 0.85 mm (Mitova et
all, 2020). A number of other studies report a positive effect on pain symptoms following
manual therapy (Hersman, et.al. 2017; Lesi, et.al. 2016).

In the study by Stoyanov et all (2020) in 48 individuals examined, with an average
age of 44.81+5.07 years with proven musculoskeletal dysfunction in the spine area and
applied myofascial techniques and kinesiotape applications, similar results were obtained.
The average initial values obtained by VAS were 7.91 = 0.9mm for CG and 8.36 + 0.7 mm
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for EG, and at the end of the period they reached 6.52 + 1.08 mm for CG and 4.08 £ 0.7 mm
for EG (Stoyanov et all, 2020). Similar results were obtained by Mitova et all, (2020) in a
study of 36 individuals (12 women and 24 men) with lumbosacral pain syndrome. The mean
(= SD) pain threshold measured before and three months after the kinesitherapy program
was 9.06 £ 0.79 mm and 1.69 + 0.82 mm, respectively (Mitova et all, 2020).

A number of systematic studies have summarized the results obtained to date after
the application of various manual methods in non-specific low back pain. Longer-term
resolution was not reported in the majority of studies (Chenot, et. al., 2017).

The results obtained in the present study show a strong reduction in pain. This is
particularly important because pain appears to be one of the main limiting factors and leads
to a decrease in range of motion and functionality in the lumbar spine (Zhao et al., 2017;
Mitova et al., 2021). Other studies have reported a positive effect on pain symptoms
following manual therapy (Hershman et al., 2018; Lesi et al., 2016).

Determining the boundary between the subacute and chronic phase of pain in most
cases turns out to be a difficult task. Different authors define a different time interval and
characteristic of pain to be defined as chronic (Eliks, 2019).

In turn, other authors divide chronic pain into two types. The US National Pain
Strategy provides the following definition: “Pain that severely limits movement, is present
most days for six months or more, and that significantly limits activities related to work,
social care, and self-care” (NSP, 2017).

This definition purposefully distinguishes patients with high-impact chronic pain
from those who experience chronic pain that does not prevent them from maintaining normal
activities in work, family, and social life (Herman, 2019).

The management of chronic low back pain currently involves a range of
intervention strategies including physiotherapy treatment (eg electrotherapy, traction),
exercise therapy, manual therapy (mobilisation/manipulation and massage), drug therapy
(eg paracetamol, non-steroidal anti-inflammatory drugs - NSAIDs, opioids, muscle

relaxants and invasive procedures (acupuncture, injections and nerve blocks). In most
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situations, the therapeutic effect of a single therapy is not significant, and a combination of
the above methods is recommended to achieve a good treatment effect (Sheng et al., 2019).

From a screening study, it is clear that overall, chronic pain in the spine is a fairly
common problem. The percentage of chronic pain in the area of the lumbar region is the
highest (Stoyanov et al., 2020). Globally, there is also evidence that chronic pain most
commonly occurs in the spine (AH RQ, 2018).

In a study by Stoyanov et al., chronic lumbar pain predominated in men, while
chronic pain in the cervical spine was more common in women. This could be due to the
heavier physical load, which in most cases the male patients have. On the other hand, the
percentage of women suffering from chronic lumbar pain is also not small, which, according
to the authors, is mainly due to factors such as pregnancy, postpartum period, weak
abdominal muscles and excessive and incorrect loading in any of them (Stoyanov et al.,
2020).

We believe that the strong reduction in pain symptoms is due to the analgesic
effect of the applied myofascial techniques. Positional - releasing techniques and
neuromuscular techniques increase the hyperemia and trophism of the muscles to which
they are applied, which supports the healing process and supports the disposal of waste
products and stimulates regenerative processes. In a reflex way, in response to irritation of
the mechanoreceptors located in the tendons and muscles, the muscle tone is normalized
and the protective muscle spasm is positively affected. A number of scientific publications
prove the positive effect of myofascial techniques and manual therapy on pain and reduction
of regional nociception and available muscle spasm (Hersman, et.al. 2017; Lesi, et.al. 2016;
Stoyanov et al., 2020).

The reduction in pain and the reduction in protective muscle spasm that was found
in the patients at the beginning of the study, in turn, led to an improvement in muscle
elasticity and plasticity and an improvement in the range of motion in the spine. Removing
one of the main limiting factors, which in this case is pain (Zaho et al., 2017), provides an
opportunity to improve back mobility and enable patients to correctly perform the proposed

specialized set of exercises.
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Results and discussion of the range of motion study in the spine
Table 18 presents the results of the thoracic spine mobility test (Ott's TEST). In the
experimental group, we reported that the arithmetic mean increased from 0.97 cm to 4.14

cm, while in the control group, it increased from 1.16 cm to 3.78 cm at the end.

Table 18

Results of the study of the volume of movement in the thoracic lobe - Ott's TEST

EG CG
Start End Start End
% 0,97 4,14 1,16 3,78
St. Deviation 0,61 0,76 0,45 0,61
X max. 2,0 5,0 2,0 5,0
Xmin. 0,0 3,0 0,0 3,0
Std. Error 0,1 0,13 0,08 0,11
V% 62,62 18,40 38,74 16,09

After analyzing the final results for this indicator, an increase in mobility in the
thoracic lobe by 3.2 cm was found in the patients of the experimental group. In comparison,
this indicator in patients from the control group reaches lower values of 2.62 cm. The better
mobility reported in patients from the experimental group proves that the applied methods
favorably affect the functional state of the spine and its thoracic department, as significantly
improves its mobility. When analyzing the results of the Ott test, there was no statistically
significant difference between the two groups (Mann Whitney p>0.05 (p=0.058).

To check the effect of the applied specialized kinesitherapy program, we applied the
Wilcoxon Test. Among the persons from EG there is (graph 5) *** a statistically significant
difference (P < 0.001) between pre-CT and post-CT results.
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Lumbar range of motion - Schober's TEST

From baseline measurements of patients in both study groups, limited mobility was

Start
% 1,42
St. Deviation 0,5
X max. 2,0
Xmin. 1,0
Std. Error 0,08
V% 35,29

Schober test

EG
End
3,16
0,5
4,0
3,0
0,08
13,69

found in the lumbar region. After the application of the specialized methodology, a clear
improvement is reported in relation to this indicator, which for the patients in the
experimental group reaches a value of 3.16 cm, while in the control group it reaches a value
of 3.22 cm at the end. The difference from the first and last examination in the EG of is

equal to 1.74 compared to the CG from the first and last examination of is equal to 1.63.

Table 19
CG
Start End
1,59 3,22
0,5 0,61
2,0 4,0
1,0 2,0
0,08 0,11
31,31 18,90

Improved mobility in EG patients is the result of the application of specialized

lumbar region.

exercises to restore the elasticity of the paravertebral muscles and restore mobility in the

The differences in the values of the volume of movement in the lumbar region and the

results of the specified tests in the two measurement periods are statistically significant
Mann Whitney p<0.05 (p=0.02).
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Discussion

As we have already mentioned, removing one of the main limiting factors, which in
this case is pain (Zaho, et. al. 2017), provides an opportunity to improve the mobility of the
back and increase the volume of movement in this area.

In a study conducted by Mitova et al., 2020, results were also obtained that showed
a positive healing effect of manual therapy combined with MLS-laser to reduce pain
intensity. In patients from the experimental group, pain significantly decreased, and this, in
turn, led to an improvement in the range of motion and functionality of the spine (Mitova et
al., 2020).

Complex treatment combined with manual methods of soft tissue mobilization and
specialized exercises provide greater pain prevention and this in turn reduces protective
muscle spasm and promotes muscle relaxation. The complex approach to musculoskeletal
dysfunctions gives good results regarding the mobility of the spine and reduces the intensity
of pain.

The lumbosacral region of the spine plays an important role in maintaining the
postural stability of the body. By itself, however, the lumbar spine is not able to withstand
the daily load to which it is subjected, and various pathologies often appear in this area
(Stoyanov et al., 2020).

There is a high incidence and prevalence of chronic pain syndrome in the spinal
region, including in athletes. This significantly impairs their functionality and workability.
In addition, they report high pain intensity with severely limited range of motion and
difficulties in coping with daily activities (Stoyanov, 2020).

In recent years, the attention of many researchers has been focused on primary
myofascial pathology as one of the main pathogenetic factors of musculoskeletal pain
syndrome and the effect of specialized myofascial techniques (Grimberg et al., 2019; Shah
et al., 2015; Willard et al. ., 2012; Travell et al., 2004).

Myofascial pain syndrome is one of the most common pathological conditions,
manifested by pain in certain areas of different muscles (Shah et al., 2015). As a result of
the severe pain symptoms, the mobility of the spine and the range of motion are significantly
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reduced. According to the literature, myofascial pain syndrome is much more common than
it is diagnosed. In the general population, almost everyone experiences myofascial pain
during their lifetime. According to different authors, from 30 to 80% of the population of
different age groups constantly suffer from varying degrees of severity of myofascial pain
syndrome (Travell et al., 2004).

There are various techniques for therapeutic effect in myofascial pain syndrome. The
selection and application of a given technique is related to the available pathology, the
individual characteristics of the patients and the therapeutic effect we want to achieve.

The main goal of using these two techniques is to stimulate autoregulatory
mechanisms, which in turn leads to spontaneous positive changes in the body. Pain relief,
improved range of motion, and in some cases overcoming acute dysfunction, are the results
that can be expected. That is why in many cases they are the most suitable and convenient
way of treatment (Chaitow, 2002; Krajdzhikova, 2011).

Various systematic reviews performed over the past decade have focused on the
role of exercise in the management of low back pain, with a paucity of concrete evidence
supporting any specific type of exercise; e.g. spinal flexion/extension, abdominal wall
strengthening, McKenzie, stretching or Williams.

Therapeutic exercises, which have so far shown conflicting data regarding their
effectiveness in such a problem, are nowadays more and more convincingly proving their
effect and entering clinical and scientific practice (Bramberg et al., 2017; Avramova, 2020).
There are many approaches to active recovery, but there is no clear evidence of a specific
protocol that has been validated for use in kinesitherapy practice.

Training the muscles that provide stability to the trunk, as well as that of the pelvic
floor muscles, helps to improve the commonly cited pain in the lumbar region (Bellido-
Fernandez et al., 2018). The reduction of pain and the improvement of the range of motion
in the lumbar spine is due to the applied massage methods, which combine massage with
active and passive movements. Manual soft tissue mobilization with its deep impact
increases hyperemia and trophically treated structures, which aids anesthesia by removing
metabolic products. On the other hand, it elicits a reflex and reduces regional nociception.
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The reduction in pain leads to a reduction in protective muscle spasm and tends to normalize
muscle tone. Improved trophicity and restoration of normal mobility in the area, interrupting
the pathological afferent from the affected area. The reduction in pain and the reduction in
protective muscle spasm that was found in the patients at the beginning of the study, in turn,
led to an improvement in muscle elasticity and plasticity and an improvement in the range

of motion and overall mobility of the lumbar spine.

Results and discussion of strength and power endurance tests

Manual muscle testing

Tables 20, 21, 22 present the results of the manual muscle testing of the two groups.
The measurement at the beginning shows a weakness of the musculature that forms the
lumbar muscular corset. At the end of the kinesitherapy course, muscle strength improved
in patients from both study groups in all tested movements except ischiocrural muscle
testing. This shows that the exercises we included provide stability and normal function of
the lumbosacral region.

Table 20
MMT - the extensors in TBS (m. gluteus maximus, m. semitendinosus, m.
semimembranosus, m. biceps femoris)

EG CG
Start End Start End
% 2,75 4,33 2,69 2,69
St. Deviation 0,44 0,83 0,47 0,95
X max. 3,0 5,0 3,0 4,0
Xmin. 2,0 3,0 2,0 2,0
Std. Error 0,07 0,14 0,08 0,11
V% 15,97 19,11 17,52 23,98

The results show that the strength of the hip extensors in the EG group is increased.
The increase is statistically significant, which proves the positive effect of the applied
kinesitherapeutic methodology. Despite the same number of exercises, the results were in

favor of the experimental group, indicating the better effectiveness of the exercises.
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Table 21
MMT - back muscles (m. errector spinae, m. iliocostalis, m. longisimus dorsi, m. spinalis,
m. quadratus lumborum)

EG KG
Start End Start End
X 2,64 4,42 2,41 3,78
St. Deviation 0,60 0,5 0,71 0,5
X max. 3,0 5,0 3,0 5,0
Xmin. 1,0 4,0 1,0 3,0
Std. Error 0,09 0,08 0,13 0,09
V% 22,47 11,32 29,59 12,98

The results in Table 22 show a significant increase in back muscle strength in both
groups. The comparative analysis between the groups proves an advantage for the EG

methodology. According to the results, exercises involving the back muscles are highly

effective.
Table 22
MMT - abdominal muscles (m. rectus abdominis, m. obliquus externus and internus
abdominis)
EG CG
Start End Start End
% 3,25 4,39 3,44 3,97
St. Deviation 0,65 0,5 0,5 0,18
X max. 4.0 5,0 4.0 4.0
Xmin. 2,0 4.0 3,0 3,0
Std. Error 0,11 0,08 0,09 0,03
V% 19,97 14,66 11,27 4,45

The results of the MMT of the abdominal muscles showed a statistically significant
difference after the treatment in EG. This is proof of the advantage of the methodology

applied in EG and the exercises included in it that train the abdominal muscles.

Comparing the differences of the average values from the first and second
measurement for all test movements, we notice the greatest increase in the EG and the least

in the CG group.
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Figure 1. Differences of middle values from first and second measurement for all test
movements

Discussion

Regarding the increase in muscle strength and the differences that occurred between
the groups, for all test movements, we can summarize the following results:

- Massage and manual mobilization lead to faster reduction of pain and normalization
of muscle hypertonus.

- Normal muscle tone enables the muscles to work in a more correct mode and much
more efficiently.

The proven positive effect of the application of exercises with a large gymnastic ball,
in our opinion, is due to the specificity of these exercises and some basic characteristics they
have. One of the first and main reasons is that exercises on such a ball allow for the
introduction of varying degrees of instability in their execution. This causes and requires a
lot of postural control on the part of the musculature that is involved. This constantly
changing support is a prerequisite for a constant change in muscle work patterns and
constant changes in muscle synergism in order to maintain balance. Improved postural
control leads to greater security in daily activities and has a preventive nature against
relapses.

In addition to the manual therapy, the applied specialized kinesitherapeutic complex
additionally maintains the obtained effect for a longer period by correcting the

pathologically constructed posture and the improper work of the muscles, leading to the
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appearance of lower cruciate syndrome. A strong muscular corset is built to hold the lumbar
region in the correct position (Andreev et al., 2020).

The exercises are aimed at strengthening the weak muscle groups - abdominal and
gluteal muscles, related to building an incorrect position in the lumbar region, and
accordingly relax their antagonists, with proven increased muscle tone, namely muscles in
the waist area and hip flexors . Special emphasis is placed on the technique for relaxing the
m. iliopsoas, which is related to a number of pathologies in the lumbar region when it has
increased tone (Andreev et al., 2020; Mitova et al., 2020).

The MMT data showed significant differences between patients in the experimental
group and patients in the control group. After the treatment course, the entire abdominal
wall of the EG patients and the back muscles were much stronger and toned than those of
the CG patients. Special exercises especially strengthen the deep abdominal muscles, which
provides stabilization of the core and leads to a reduction in pain symptoms and better
functionality of the lumbar spine. Other studies such as Lin's et.al and Pappas et.al have
looked at the effects of pilates on patients with chronic non-specific low back pain. In
patients with chronic low back pain, pilates has shown significant improvement in pain relief
and functional improvement. Other exercises have shown pilates-like effects if low back or
torso movement is included and the exercises are performed for 20 cumulative hours (Lin
et al., 2016; Pappas et al., 2013; Avramova, 2021). Research of Russo et.al showed that
restorative neurostimulation to induce contraction of the lumbar multifidus holds promise
as a new and different approach to treating predominantly nociceptive mechanical chronic
LBP (Russo et al., 2017).

In addition to the manual therapy, the applied specialized kinesitherapeutic complex
additionally maintains the obtained effect for a longer period by correcting the
pathologically constructed posture and the improper work of the muscles, leading to the
appearance of lower cruciate syndrome. A strong muscular corset is built to hold the lumbar
region in the correct position.

The exercises are aimed at strengthening the weak muscle groups - abdominal and

gluteal muscles, related to building an incorrect position in the lumbar region, and
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accordingly relax their antagonists, with proven increased muscle tone, namely muscles in
the waist area and hip flexors . Special emphasis is placed on the technique for relaxing the
m. iliopsoas, which is related to a number of pathologies in the lumbar region when it has
increased tone.

Around the middle of the study period, a large proportion of the subjects reported
an improvement in their posture and gait, and had an improved range of motion in the lumbar
region.

In a study conducted by Evans et al., from 2018, it was reported that a combined
method of manual therapy and kinesitherapeutic exercises led to significantly better results
in low back pain in an adolescent group of patients aged 12-18 years (Evans et al. et al.,
2018). In the present study, the same positive effect was demonstrated in middle-aged
patients with the same diagnosis.

On the other hand, the application of specific exercises to strengthen the abdominal
and back muscles contributed to the fact that at the end of the study period, the muscle
strength was much better for the EG patients. This is very important because the strong
muscle corset in this area prevents the recurrence of symptoms of chronic lumbosacral pain.

A reduction in pain symptoms leads to an increase in range of motion in the
lumbosacral region (Mitova et al., 2020).

Strengthening the weak muscle groups in the area preserves the effect of the therapy
for a long time and protects the area from recurrence of the pathological condition.

The construction of a good muscle corset in the discussed area, according to us and
a number of other authors, is of extreme importance, on the one hand, to influence the
existing symptoms in the area and, on the other hand, to maintain the achieved results and
prevent relapses.

In the majority of literature sources related to lumbo-sacral dysfunction, positive
results are reported in terms of influencing pain symptoms, range of motion and
functionality in this area of the spine. In most cases, however, these results are either not
followed long-term, or are found not to persist and after a certain period of time, patients

report relapsing symptoms.
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In our opinion, it is extremely important to maintain the achieved results and prevent
relapses, it is very important to build a good muscle control in the area that maintains and
preserves the correct biomechanics in the area and therefore more effective work of the

muscles.

Results and discussion of a study of strength endurance of abdominal, back and
gluteus muscles
Results of strength endurance test in seconds of abdominal musculature. Kiel test

Table 23 presents the values obtained from the Kiel Test for strength endurance in
seconds of abdominal (abdominal) muscles.

At the initial measurement of this indicator in the patients of the study (table 23) it
was respectively = 17.64 sec. For the patients from EG and = 17.34 sec. in CG patients. The
standard error for EG is 0.49 sec, and for CG is 0.52 sec.

At the end of the experiment, we report positive dynamics in both groups - the

average values for EG are = 31.33 sec., and for CG - = 25.66 sec.

Table 23

Results of a study of strength endurance in seconds of the abdominal muscles - Kiel test

EG CG
Start End Start End
% 17,64 31,33 17,34 25,66
St. Deviation 2,91 5,05 2,95 4,05
X max. 23,0 38,0 24,0 34,0
Xmin. 9,0 21,0 12,0 21,0
Std. Error 0,49 0,84 0,52 0,72
V% 16,50 16,11 16,99 15,77

In the initial and final examination by the Kiel Test, statistically significant
differences were observed in the EG patients (P<0.001). The larger difference between the
mean values in the initial and final study in EG compared to CG indicates that the impact

applied in EG has a better effect compared to that in CG.
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Isometric exercises for the abdominal muscles are applied. Breathing and
hypopressive exercises had an additional effect on increasing muscle activation and
strength.

Hypopressive gymnastics is a method that contributes to the strengthening of the
deep abdominal muscles, provides stabilization of the core and thus leads to stability in the
lumbosacral region. In this way, the load on the area is reduced and pain symptoms, mobility
and impaired function are improved.

It turns out that the problem of lower back pain is also quite common among women
involved in strength sports. If the abdominal muscles are not well developed and do not
provide the necessary stabilization, the lumbar region of the spine is at serious risk of
dysfunction, pain and trauma. In addition to low back pain, women who practice strength
sports often suffer from pelvic floor muscle dysfunction. Hypopressive gymnastics is a very
effective method of dealing with this problem, but it is not the subject of this study. The
strength of the deep abdominal muscles to provide core stability is extremely important for

the prevention of low back pain in female athletes (Avramova, 2020).

Results of a strength endurance study in seconds of back musculature. Kiel test

Table 24

Results of a study of strength endurance in seconds of back muscles - Kiel test

EG CG
Start End Start End
% 11,47 25,39 15,75 24,06
St. Deviation 2,71 5,16 2,08 2,54
X max. 16,0 33,0 21,0 28,0
Xmin. 7,0 12,0 12,0 18,0
Std. Error 0,45 0,86 0,36 0,45
V% 23,62 20,33 13,20 10,55

The power endurance of the back muscles at the beginning of the experiment (table
26), measured in seconds, is correspondingly at EG — = 11.47 sec. and at CG — = 15.75 sec.
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The standard error for EG is 0.45 sec., and for CG it is 0.36 sec. At the end of the study, the
values reach = 25.39 sec. for EG and = 24.06 sec. for KG.

When performing a comparative analysis of the values obtained at the beginning
and at the end of the study, it becomes clear that there is a significant improvement in the
patients to whom the specialized methodology was applied. In the final measurements, the
values reported for the EG patients was 13.92 seconds, and for the CG patients - 8.31
seconds.

Significant differences in the initial and final examination (p<0.001) by the Kiel
Test - were again observed in the EG patients. The larger difference between the mean
values in the initial and final study in EG compared to CG indicates that the impact applied
in EG has a stronger effect compared to that in CG.

In our opinion, these more satisfactory results are a consequence of the application
of the specialized corrective exercises aimed at reducing the increased muscle tone of certain
muscles and muscle groups and exercises of the flaccid musculature, as well as all the

exercises against resistance proposed in the methodology.

Results of a strength endurance test in seconds of the gluteal muscles. Kiel test

Table 25 presents the results of the Kiel Test obtained from the testing of the gluteal
muscles. When processing the results, it becomes clear that for EG at the beginning of the
study the average value in seconds is = 18.31 sec., and for CG — = 15.13 sec.

At the end of the experiment, we analyze positive dynamics in both groups - the
average values for EG are = 15.38 sec., and for CG - = 8.93 sec.

For this endpoint, significant changes in outcomes were reported for patients in both
study groups. (p<0.001). The larger difference between baseline and final survey means in
EG compared to CG indicates that the impact applied in EG has a stronger effect compared
to that in CG.
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Table 25

Results of a study of power endurance in seconds of gluteal muscles - Kiel test

EG Cs5
Start End Start End
% 18,31 33,69 15,13 24,06
St. Deviation 6,95 5,37 1,99 2,58
X max. 35,0 46,0 19,0 28,0
Xmin. 12,0 22,0 12,0 18,0
Std. Error 1,16 0,89 0,35 0,46
V% 37,98 15,92 13,20 10,97

We believe that the achievement of greater endurance in EG patients, of the studied
muscle groups, is due to two factors. On the one hand, given the applied manual
mobilization techniques, faster pain reduction and improvement in joint mobility were
observed in EG subjects. The reduction of pain and the improvement of the range of motion
enables the dosage and intensity to be increased significantly earlier and to reach optimal
values accordingly. On the other hand, the challenge related to instability, when performing
the exercises on a large gym ball require more effort. This requires much greater muscle
activation resulting from the co-activation of local and global trunk muscles. Several studies
support this theory. According to Lehman et al., (2005) “local muscles have greater
proprioceptive function and increasing stress on them will increase their response” (Lehman
et al., 2005).

All this, in turn, leads to better postural control and improved proprioception in this
area. Stimulating the proprioceptors of the trained muscle groups increases their excitability
and leads to a faster and more adequate response from the central nervous system.
Stimulation of peripherally located mechanoreceptors (ie, skin, ligaments, muscles, and
joints) including proprioceptors provides afferent feedback via spinal pathways regarding
mobility and position in various body segments during locomotion.

In the pathology considered by us, there is a lower cross syndrome, which is

expressed by a forward rotation of the pelvis and, parallel to this, a strengthening of the
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lumbar lordosis. This, in turn, increases the risk of trauma in the area and the appearance of
pain symptoms.

As a secondary problem, this pain symptomatology leads to functional blockages,
reduced range of motion, protective muscle guard, reduced mobility and functionality of the
lumbar region. An imbalance occurs between the muscles that maintain the pelvis in a
neutral position, and the weakening of the gluteal and abdominal muscles is of greatest
importance for this.

Therefore, strengthening these muscle groups and relaxing their antagonists, which
have increased muscle tone, leads to positioning the pelvis in a neutral position and
improving the performance of these muscle groups. Improving their strength and, on the
other hand, their endurance, through a specific load in isometric mode, also leads to the
prevention of the problem and protecting the lumbar region from the appearance of recurrent

symptoms.

Survey results and discussion

The results of the Roland-Morris Questionnaire are presented in table 26.
Considering the reduction of the negative subjective complaints of the patients - such as
pain, limited volume and stiffness, the quality of life of the patients improves as a
consequence. This is seen and confirmed by the values obtained from the Roland-Morris
questionnaire. After two months of kinesitherapy, from a main value of 13.47 before
treatment, a main value of 4.69 was reached, and the change was statistically significant.
When analyzing the results of the Roland-Morris Questionnaire in the control group, a
statistically significant difference was found in the main values before and after the therapy.
The main values before therapy were 13.41 and 6.69 at the end of the second month, which

was statistically significant (p<0.001).
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Table 26

Roland-Morris Questionnaire Results

EG CG
Start End Start End
% 13,47 4,69 13,41 6,69
St. Deviation 1,65 1,31 1,34 1,49
X max. 18,0 8,0 16,0 9,0
Xmin. 12,0 3,0 12,0 2,0
Std. Error 0,27 0,22 0,24 0,26
V% 12,23 27,81 10,0 22,29

When analyzing the results in both groups (EG and CG) it becomes clear that after
the therapy there is a significant improvement in the persons from both groups in EG - the
average values are respectively - 13.47 before and 4.69 at the end of the therapy ( p<0.001).
In the CG the values are respectively: 13.41 at the beginning and 6.69 at the end of the
therapy (p<0.001), which proves the improvement in the quality of life in patients as well,
but the improvement is predominantly higher in the EG.

The obtained results confirm our working hypothesis that after carrying out a
specialized and complex kinesitherapeutic program, which includes manual methods and
exercises to improve proprioception and kinesthetic sense, tailored to the functional
characteristics, we will achieve effective therapy for musculoskeletal dysfunctions in the

spine area.

Results and discussion of the pre- and post-treatment SAN (patient's psychofunctional

status) test.
The results of the SAN test (the psycho-functional state of the patient) before and after

treatment are presented in table 27. We evaluated three indicators: self-esteem, activity and

mood.

46



Table 27
Results of the SAN Test

EG CG
Start End Start End
% 1,56 4,42 1,75 3,68
St. Deviation 0,65 0,5 0,80 0,47
X max. 3,0 5,0 3,0 4,0
Xmin. 1,0 4,0 1,0 3,0
Std. Error 0,11 0,08 0,14 0,08
V% 41,93 11,32 45,90 12,77

Before starting the treatment, the indicators of self-esteem, activity, mood in the two
studied groups did not show significant differences, which indicates the presence of the
same pathology and subjective feeling in the patients. After the end of the treatment, the
results improved significantly in both groups (p>0.05). In EG before treatment, the indicator
of self-esteem, activity, mood has an average value of 1.56 and rises to 4.42 (p<0.001) after
treatment. In the CG, the self-esteem, activity, mood indicator at the beginning of the study
had an average value of 1.75, and after the end of the treatment it reached a statistically

significant increase to an average value of 3.68 (p<0.001).

Analysis of the results of the ""SAN" test for EG and CG

The initial results of the "SAN" test did not show any significant differences, which
was due to the allocation of patients to the two groups on a randomized basis. At the end of
the treatment period, an improvement was observed in both groups regarding all three
studied indicators. When processing and analyzing the values obtained from the test, the
better corrective influence of the experimental methodology in relation to the main
indicators of the psychofunctional state of the patient is proven.

The obtained data are consistent with data from numerous studies that show that the
risk of developing depressive and anxiety disorders in patients with chronic pain is 2 times
higher than in the absence of it (Guseva et al., 2018; Maier et al., 2003; Manolopoulos et
al., 2008; Saxena et al., 2015).
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The combination of a standard complex rehabilitation therapy with manual
treatment methods showed a good positive effect, which is in line with the literature data
showing the benefits of using manual therapy in myofascial pain syndrome in the spine
(Espejo—Antunez et al., 2017 ; Li et al., 2017). However, some randomized controlled trials
(Cichon et al., 2019; Zullo et al., 2020) did not find the use of manual therapy instead of
therapeutic exercises in patients with back pain.

In our study, the subjective assessment of functional status, assessed by the SAN
test, also showed the most significant changes in EG. The synergistic effect of the combined
use of exercises and manual therapy is achieved by the fact that both methods have anti-
edematous and muscle-relaxing effects, increase blood flow and microcirculation, and
increase the permeability of cell membranes, which promotes the activation of restorative
processes in structural elements of the tissues involved in the pathological process
(Dadasheva et al., 2018).

CONCLUSION

Musculoskeletal pain associated with nonspecific changes in spinal structures and
paravertebral muscles is the most common type of back pain. This pathology is a source of
suffering and one of the most common causes of short-term or permanent disability. The
pain syndrome has an extremely negative impact on the patients' quality of life, which in
turn becomes a great economic and social burden. In the literature, musculoskeletal pain is
often considered nonspecific due to the complexity of determining the underlying cause of
pain.

Given the high scientific and practical significance and relevance for modern health
care, a study of modern methods of rehabilitation treatment of patients with musculoskeletal
dysfunctions in the spine, which can increase the effectiveness of complex rehabilitation
measures aimed at improving the patient's functioning, in order to investigate the
effectiveness, scientific justification and development of methods for using innovative

treatment methods in the complex rehabilitation of patients with musculoskeletal
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dysfunctions in the spine area, we conducted an open, uncontrolled, randomized prospective
study.

The study included 68 patients with musculoskeletal dysfunctions in the spine, aged
from 38 to 56 years, including men - 46 and women - 22. The average age of the patients at
the time of inclusion in the study was: experimental (EG) - 36 individuals with an average
age of 46.03 £ 1.0 years and control (CG) — 32 individuals with an average age of 48.50 +
1.07 years, the duration of observation was 2 months. Patients included in the study
were randomized into 2 groups. All patients included in the study received a standard
complex for rehabilitation performed three times a week or a specialized complex for
physical therapy exercises performed three times a week. Also, all individuals completed an
informed consent form to participate in the present study.

To evaluate the effectiveness of the studied rehabilitation methods, during visits:
before treatment and after the end of the course of rehabilitation treatment (2 months), the
dynamics of the volume of movement in the affected spine, the intensity of the pain
syndrome according to the VAS, determination of the degree of pain according to the
method of Merle O. Daubine, Routine pain test, the characteristics of the pain syndrome
according to the Roland-Morris questionnaire, the functional status of the patients is
evaluated according to the SAN test, Test of Segmental Function in the Thoracic Spine in
Extension, Skin- Rolling Test (Kibler Fold Test), Psoas Sign, Laségue Straight Leg Drop
Test, Springing Test, Hyperextension Test, Supported Forward Bend Test (Belt Test),
Hoover Test, Manual Muscle Testing, Ischiocrural Muscle Function Test, Kiel Test for
Muscular Endurance.

The dissertation analyzes and summarizes the results of various studies,
kinesitherapeutic approaches and methods in MSD in the spine.

The currently applied diagnostic systems, as well as different models of kinesitherapy
for MSD in the spine area, were studied in the conducted research. On this basis, an
algorithm for functional studies and an author's kinesitherapeutic program for persons with

MSD were developed and applied.
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The effectiveness of the experimental methodology has been proven with
mathematical and statistical methods, and based on the results, conclusions and
recommendations for practice have been drawn. Methodical guidelines have been developed
for the application of the author's methodology of kinesitherapy, with instructions and
recommendations.

The obtained data show that, according to the results of a 2-month prospective
observation, the minimum dynamics of the parameters were registered in CG who received
standard complex rehabilitation, while the inclusion of mobilizing and manipulative
massage, direct soft tissue mobilization, analytical exercises, muscle relaxation and
stretching exercises, exercises for balance and coordination shows advantages in values and
has the most pronounced positive effect.

The developed methodology for complex application in musculoskeletal
dysfunctions in the spine allows not only to significantly reduce the severity of disorders
and pain syndrome, but also to significantly improve the emotional state of patients and

reduce the damage associated with myofascial pain.

CONCLUSIONS

From the research conducted in this way, observation, systematization of the obtained
results and from the comparative analysis, we can draw the following more important
conclusions:

1. The algorithm developed by us for functional studies in musculoskeletal
dysfunctions in the spine area enables a complete objective evaluation, follow-up and
analysis of the results. The tests used are appropriate and reliable in individuals with MSD.

2. The mobilizing and deep transverse massage in the experimental methodology
provide better pain relief. This reduces protective muscle spasm and promotes muscle
relaxation.

3. The applied manual techniques lead to statistically significantly better results of the

experimental group.
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4. The differentiated selection of exercises for persons with MSD supports the
dynamic stabilization of the spine and the reduction of muscle imbalance.
5. The author's experimental program developed, approved and statistically proven for

persons with MSD is more effective compared to conventional kinesitherapy applied in CG.

RECOMMENDATIONS

1. To prepare an organizational methodical map with guidelines for the prevention and
treatment of musculoskeletal dysfunctions in the area of the spine.

2. We recommend three times a week the implementation of a specialized
kinesitherapeutic program for persons with musculoskeletal dysfunctions in the area
of the spine.

3. For successful treatment of musculoskeletal dysfunctions in the spine area, we
recommend that the Kinesitherapy methodology includes manipulative and
mobilizing massage, direct soft tissue mobilization, Analytical exercises, PIR and

exercises on an unstable surface.

CONTRIBUTIONS

1. An effective algorithm has been developed for a comprehensive and complete
assessment of MSD in the spine.

2. A survey, analysis and discussion of the prevalence of MSD in the spine area was
made.

3. An effective kinesitherapy program was developed for persons with MSD in the spine
area, a two-month course of kinesitherapy was conducted, a program for self-
implementation at home was presented and instructions were given for its correct

implementation.
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