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HucepranoHHuaT  Tpya  chabpka 135  cranmaptHU
MalvHONUCHH cTpanuny. OHarneneH e ¢ 23 Tabnunu, 12 rpaduku, u
22 ¢urypu. bubnuorpadckara crpaBka chabpxka 277 3ariaBus, OT
kouto 17 Ha kupununa 1 260 Ha JaTHHUIIA.

OduumaaHaTa 3alMTA HA JUCEPTALMOHHUSAT TPYA Ie ce
npoeene Ha 12 ronu 2025 roa., B 13.00 yaca, B 3acenaresiHa 3aj1a Ne
111, I etaxx B YK Ne 8 na IOrozanagnus yuusepcurer ,,Heodur
Puiicku®, Biaroesrpan, Ha 3acefanue Ha HAYYHOTO KYPH.

Marepuanmre 10 3aIuTaTa ca MyOJIuKyBaHd HAa WHTEPHET CTPAHUIIATA
Ha FO3VY ,,Heodur Pusicku” u ca Ha pa3nonoxeHue Ha
WHTEPECYyBAaIllUTE C€ B YHUBEPCUTETCKATa ONOIMOTEeKA.



BBBEJIEHUE

bonka B mymbocakpamHata o0jacT € €JHO OT Hal-d9ecTUTe
CTpajilaHusl Ha CbBpEeMEHHHUS Y0BeK. T4 3aeMa eJHO OT BOJCIIUTE MeCTa
cpenl TpHYMHHUTE 32 THPCEHE Ha MEIUIMHCKA IIOMOL] U
HETPYAOCIOCOOHOCT MPHU X0pa OT pa3IHMyHH Bb3pPacTH, CBbP3aHH Ca C
OTPOMHH COIMATHO-MKOHOMHUYECKH 3ary0M 3a OOIIeCTBOTO MOpPaan
BpeMeHHa 3ary0a Ha TPyAOCIOCOOHOCT.

XponuuyHata Oonka € 3HauMTeNeH NpolieM 3a MalHeHTa,
HapymaBa (U3MYECKOTO M TICHXHYECKOTO My 37ApaBe W BIHsC
HEraTUBHO Ha CEMENCTBOTO U IIPUATCIIUTE MY. Bcekn TPETHU MMALUCHT C
XpOoHHYHA 00JIKA 51 OTMCBA KaTo ,,HEMOHOCHMA .

Bbonkara B mym0OocakpamHaTa o0nacT MOXKE Ja TPUINHH
WHBAJIMJHOCT, Ja HaMaJId Kad€CTBOTO Ha XHUBOT MW Ja BJIOIIH
paboTOCIIOCOOHOCTTAa, KOETO TPEACTABIsBA TOJIMA  COIHAITHO-
WKOHOMHYECKa  TEeKecT 32  MallMeHTHTe U OOIIEeCTBOTO
(Sitthipornvorakul et al., 2011). Ts e u Boxemara NpUYMHA 3a
OrpaHMYaBaHe Ha aKTHBHOCTTA U OTCHCTBHE OT paboTa B IOBEYETO
crpanu (Leboeuf-Yde et al., 1995; Walker, 2000; Louw et al., 2007;
Hoy et al., 2012; Nascimento et al., 2015).

bonkure B symOocakpaiHaTa 00JacT ce HapexIar cpen
OCHOBHHUTE MPUYMHU 33 WHBAIMIHOCT TMpPH XOopaTa Ha BB3pacT 45
TO/IMHM ¥ TIO-MJIQJIA B Pa3BUTUTE CTPAHU U Ca Hai-uecTaTa MpHYHHA 32
orceeTBHe OT paborta (Cunningham et al., 1984). Ts ce pa3suBa ¢
eHaKBa 4YeCTOTa NPH MBXKETe M KEHUTE, KaTo yecToTara W mpe3
xuBota ¢ 10 85% (Haldeman et al., 2008). Ts e nerara Haii-uecta
MpUYKHA 3a MOCEIICHHE MPH Jiekap U 3acsra 0130 60-80% ot xopara
npe3 nenus um xuBot (Casiano et al., 2019). Hsxou npoyuBanus
mokaspart, 4e a0 23% OT BB3pacTHHTE XOpa B CBeTa CTpajaT oOT
XpoHW4YHa 00JIKa B KpbeTa. [IpH Ta3u rpyna oT HaceJIeHUETOo ChILO Taka
€ yCTaHOBEHA YeCTOTa Ha peLUIMBUpaHe Ha OOJIKHUTE 3a €JHa TOJMHA



or 24% nmo 80% (Casiano et al., 2019). Hsxou oueHKH Ha
paslpoCTpaHEHUETO Tpe3 IeNus XUBOT AocTuraT mo 84 % cpen
BB3pacTHoTO Hacenenuwe (Casiano et al.,, 2019). Cucremarnuex
nperJjie] MokKas3a roIMIIeH MPOLEHT Ha FOHOLINTE, CTPaJalld OT OOJIKU
B rpp0Oa, ot 11,8 % mo 33 % (Casiano et al., 2019), 11-12 % or
HACEJICHHETO € WHBAIMAM3UPAHO OT OONKM B KpbeTa (Balagué et al.,
2012).

PasnpocTpaHeHHETO Ha XpOHUYHATA OOJIKA B TOJHATA YacT Ha
rbpOa HEMPEKbCHATO HAPaCTBa, OCOOCHO B CTPAHUTE C BUCOKH JIOXO/IH.
Bbrpeku de eTHOJOTHSTAa HE BHHAIUW € sICHA, XpOHHYHATa OOJIKa B
JI0JIHATA YacT Ha TI'bpOa YeCTO MPOU3XO0XKIA OT MEXKIYNPEIUICHHUSI
JIMCK, CAKPOMITHAaYHATa CTaBa, (paceTHaTa cTaBa U MeKuTe Thkanu. Cpen
npyrute matonoruu, no 40% or ciydaure ca CBBpP3aHU C
JICTCHEpaTUBHO JTUCKOBO 3a00JsiBaHE, KOETO C€ JBDKM Ha
HCOMHEPBAIIHS ¥ Bb3MAJICHHE B JICTCHEPUPAHUTE JIUCKOBE.

IIsnHOTO BB3CTAaHOBSIBAaHE Ha ManueHTH ¢ XpOHUYHaA 6OJ'IKa B
repba e psaako (Dionne, 2005) mopaau orpannyeHara e(eKTUBHOCT Ha
CBIIIECTBYBAIIUTE METOIM HA JICYCHHUE, KOETO OT CBOSI CTpaHa 3aBHCH
OT HEJOCTaThYHOTO MMO3HABAHE HA MEXaHM3MHTE Ha (popMHpaHe Ha
CHHIPOMH Ha XpOHHYHA OOJIKa.

bonkara B JymOocakpaiHata — obmact € TOJSIMO
MpPEeIM3BUKATENICTBO 3a 3/[paBHATa CHCTeMa. Ts € eHa OT BOJCIIUTE
JIMArHO3M 10 OTHOIICHHWE HA Pa3XOJUTe M JHHUTE Ha OoJedyBaHe B
MOBEYETO CTPaHU OT 3amaaHoto monykearoo (Maniadakis et al., 2000;
Geurts et al., 2018; Dutmer et al., 2019). Muten3uBHOCTTA HA OOJIKATA
HE BHHATH € CBBbP3aHa ChC CTEMEHTA Ha YBPEXIaHe Ha ThKAHWTE, Thil
Karo OoJkaTa € He caMo (PU3UYECKH, HO U TICHXHUYECKH IPOIIEC C ITUPOK
CIEKTBD OT TOCHEAWIN W TOCIACACTBHSA. XapaKTEPUCTHKHUTE Ha
XpoHnyHaTa ©Oojka B JrymMOocakpaimHaTa 00JacT  BKIJIIOYBAT
MPOABIDKUTENHA 00JIKa, MyCKYJTHA c1aboCT, HamalieHa (DYHKIIMOHATHA
CMOCOOHOCT M MCUXOCOIMATHO HATOBApBAHEe, KOSTO MPABH JICUYCHUETO



Ha XpOHUYHATa 00JIKa CIIOXKEH mpolec. TepaneBTUUHUTE MPOLEAYPH 32
JieYeHne Ha XpOHWYHA OONka B JyMOocakpaiHaTa 00JacT BKIFOYBAT
MYJITHIUCUUIUIMHAPEH MOAX0A, oOyueHHe Ha MalHueHTuTe, JeueOHa
TUMHACTHKA, TPUIOKEHUE Ha QU3UKATHH CPEICTBA U IICHXOJIOTUIECKO
KoHcynTupane. [Ipe3 mocneqHuTe TOJUHA Ce MPEnopbuBa arpeCHBHO
KOHCEpPBAaTHBHO JIEYEHHWE 4Ype3 yBennyaBaHe Ha Opos Ha
TEpaneBTHYHHUTE MPOTPAMHU, KOUTO BKIFOYBAT MYJITHUAMCIHUILIHHAPEH
CKHUI U MHOXKECTBO JICUCOHU TEPAIEBTH.

YcnemHoTo JiedeHWe, KAaKTO W pexadwiuranuara MpH
XpOHUYHATA OO0JIKA B IOJTHATA YacT HA I'bp0a, € OT pelaBainio 3HaYCHHE
3a ITBJIHOTO (byHKHI/IOHaJ'IHO BBb3CTAHOBsJBAHC HaA ITalITMCHTA.

B nmuceprammonHuss  Tpyn ce  QoKycHpame — BBPXY
MPEJOCTABSIHETO HA CIICIIUATTM3HUPAHH TEPANIEBTHYHH METOAUKH, KOUTO
rmomarart Ha InanueHTa C XPOHHUYCH 6OHKOB CUHAPOM B
mymOocakpanHaTta OONacT Ja JOCTHUTHE ONTUMaleH (yHKIIMOHAICH
pe3yaTar, KakTo M NpelOTBPATSBAHETO Ha BBH3MOXKHA BITOCPOYHA
HETPYIOCIIOCOOHOCT.  AHajmm3upame pe3yiTatd OT  pa3IudHH
MPOYYBAHUS, OTHOCHO KHHE3UTEPANIEBTHYHH MTOJIXOIU U METOTUKH TIPH
MAIUEHTH C XPOHUYEH OOJIKOB CHHAPOM B JIyMOOCaKpajiHaTa o0JacT.
W3roteeHa e MOIXoAsila 3a TOBa H3CIEABAHE TECTOBa Oarepws,
anpoOupaHa € coOCTBEHa CIeNUaU3UpaHa KHHE3UTEepareBTHIHA
MCTOJUKa IIpU MaOuCHTU C XPOHHUYCH 6OHKOB CUHAPOM B
nyMOocaKkpanHaTa obnacT, HampaBeHH ca  (PYHKIMOHAITHU
W3CIE[IBaHUS TpeAd W cJell TPOBeXJIaHe Ha CreluaIn3upaHara
KHHE3UTEpareBTHYHa Iporpama.

METOAOJIOI'USI HA HAYYHOTO U3CJIEJIBAHE

HpOY‘IBaHeTO C€ CBCTOCHUIC OT TPpH 4aCTU, BCAKA OT KOUTO ChC
CbOTBCTHUTC 3a HCA MaTcpual U MCETOJAU, KOUTO Ca pa3riicdaHU
MMOCJICA0BATCIIHO 1TO-A0JTY.



Crnen HampaBeHWs aHajiW3 M KOHIENTyajlHaTa paMKa Ha
HAY4YHHS MPOOJIEM, Ca OYEPTAHU BH3MOXKHOCTHU 332 MaHyallHa Teparus
MpU XpOHUYEH OOJIKOB CHHAPOM B TyMOocakpaiiHaTa obJacT.

B Tasu Bpw3ka gomyckame, dYe pa3paboOTBaHETO Ha
CrenMalI3upana mporpaMa ¢ BKIIFOYBaHE Ha HOBHU IO0paHU CPECTBA
Ha KMHE3UTepanusiTa e nogoopu GyHKINOHAIHUTE TOKa3aTeNu MMpU
JUIa ¢ XpOHMYEH OOJIKOB CHHPOM B iyMOOCaKpaIHaTa 00iacT.

PaGorHa xumore3a - Xumore3aTa Ha H3CJICABAHETO HU CE
CBEXJa [0 [OIyCKaHETO, 4Ye C TNpWwiaraHe Ha CHelHaTH3UpaHa
KHHE3UTEeparneBTUYHA MporpaMa IpH JUIA C XPOHHYCH OOJIKOB
CUHJIPOM B JIyMOOCakpaaHa 001acT BKJIFOYBAIA MaHyaJTHU METOJIUKU
Y Tepanus ChC CTY/IEH JIazep, Ou TOTPUHECIIO 32 T0-0bP30 1 €PEKTUBHO
(YHKIIMOHAHO Bh3CTAHOBSIBAHE HA MAIIUCHTHTE.

Hes u 3a1a4n HA U3CJIEABAHETO:

Hen Ha wuscaeaBanero: I[IpoyuBane edexTuBHOCTTA Ha
pa3paboTeHa OT Hac crielUaIn3upaHa KHHE3UTepaneBTHIHa Mporpama
IIPH JIMIIA C XPOHUYEH OOJIKOB CHHIPOM B JIyMOOCaKpaiHaTa 00JIacT.

3agaum HA U3CJIeIBAHETO:

3a Ja mocTUraHeM IieNTa CH MOCTaBUXME CICHUTE 3a1auu:

1. TlpoyuBane W  aHanM3WpaHe Ha  JOCTHITHHUTE
JUTEpaTypHH H3TOYHHUIIM OTHOCHO XPOHUYEH OOJIKOB
CUHJIPOM B JIyMOOCaKpajgHaTa 00J1acT ¥ METOIUKUTE Ha
KHHE3UTepanus, MpUiIaranu Mpy TSIX W ONPeJeNsIHe Ha
KOHIIETITyaJlHA paMKa Ha M3CJIe/IBaHETO.

2. TlombupaHe Ha JMATHOCTHUYHU  MapaMeTpud  Ha
W3CIIEe/IBAHETO.

3. PaspaborBane Ha Crenuanu3upana
KHHE3UTEeparneBTUUHA MporpamMa Mpu JMIa ¢ XPOHUYEH
0ONMKOB CcHHAPOM B JymOocakpamHaTa 00JacT,
BKIIIOYBAIA MaHyallHM METOJUKH W Tepamnus ChC
CTYZEH J1a3ep.



4. AmnpobupaHe Ha ekcriepuMeHTaiHaTa meronuka Ha KT.

5. OOpaboTBaHE Ha EMIICPUIHIAT MaTEpPHA M aHATN3 Ha
MOJIy4CHUTE pe3ynTaTH, (OpMyJIMpaHe Ha W3BOIU U
MPETOPHKH 33 MPAKTHKATA.

Opranu3auusi Ha U3CJIeIBAHETO

Wscneapanero e mposeaeHo mpe3 2019 - 2023 roauua B bananc
kimHUK — Tp. Codus, 6omHMIIA 32 akTHBHA pexabunuranus ,,Cepanka™
— rp. Codus, kmunuKa ,,Bepredpa™ — rp. Codus, ML ,,duszmo aptpo*
— rp. Codust 1 YHHUBEPCUTETCKM HAy4YHOU3CJIEIBATEICKH CIIOPTHO-
BB3CTAaHOBUTEJICH IIEHTHD — ,,baunHOBO®, biaroesrpa.

OyHKIMOHATHUTE  TECTOBE U KHHE3UTCPaleBTUUHHUTE
MPOLEIYPH ca MPOBEAEHH Clied HMHPOPMUPAHO MHUCMEHO ChIJIacue Ha
W3CIIeIBAaHUTE.

Opranuzanysra Ha U3CIeIBaHeTO U ISTIOCTHOTO pa3paboTBaHe
Ha TUCEPTALMOHHMS TPy IPEMHHA TIPEe3 YETHPH eTara.

IspBu eran: (romu 2019 roa. - cenremspu 2019 rox.) Ilpes
TO3M TIEPUOJ € OIpelelieHa CTPYKTypaTa Ha HW3CIEIBaHETO,
aHaNM3UpaHH ca JIMTEpaTypHH HM3TOYHHIM CBBP3aHH C XPOHUYEH
O0oNKOB cHHApPOM B JymOocakpanHata obOnact. OrmpeneneHa e
METOIMKATa Ha W3CJIEABAHETO, PopMyupaHa € paboTHATA XHUIIOTE3a,
LeJiTa U 33Ja4iTe Ha U3CJICABAHETO. Y TOUYHEHA € U TEXHOJIOTHUSATA Ha
U3CIIEBAHETO.

Bropu eran: (centemBpu 2019 roxn. - mekemspu 2019 rom.)
BKJIIOYBA ACHHOCTH 110 OpPraHM3alysl 32 IPOBEXIaHe Ha U3CIIEIBAHETO.

Tpern eram: (snapu 2020 roxm. - nexemBpu 2022 ron.)
MpoBeEHO ¢ (YHKIMOHAITHOTO W3CIeNBaHE U Tepamnuara MpH
W3CIIEeBAaHUAT KOHTUHIeHT. M3cieaBanu ca 63 nuua Ha Bb3pacT ot 30
1o 50 roguHM, pasmnpeeneHy B ABe Tpynu - excepumentanHa (EI) -
31 m xourpomna (KI') — 32. IlpoBexxgane Ha JAByMecedHa
KOHBEeKIIMOHaMHAa u crenuanusupana KT mnporpama mpu amma c



XpOHUYEH OOJKOB CHHAPOM B JTyMOOCakpaiHaTa 00JacT, BKIIOUYCHHU B
m3cienBanero. 3a jgumara oT KI' e paspaborena KT mporpama 3a
W3MBJIHEHWE ABa BT CeIMHUYHO, 3a yunara ot EI' e pa3paborena
cneunanusupana KT nporpaMa 3a u3mbiHeHHE 1Ba TbTH CEAMHYHO. 32
yCTaHOBsSIBaHE €¢(EKTHBHOCTTa Ha MPHIOXKEHATAa OT HAC METOJUKA,
M3CIICBAaHUATA W TIPH JIBETE TPYNU Ca HANpPaBEHHW NPEId U CIeH
KHHE3UTEePAIeBTUIHUSIT KypC.

YereopTH etan: (sayapu 2023 rox. - nexemsBpu 2023 rox.)
cTaTucTU4ecka 00paboTKa Ha Isiata MH(GOpMaIMsS OT MPOBEACHUTE
W3CIE/IBAHNS, HATIPABCH € aHaKM3 Ha KOJNMYCCTBEHATa WH(OpMAIWs,
ISUIOCTHO O(OpMSIHE HAa JUCEPTALMOHHUS TPy, pa3paboTBaHe Ha
JOKJIAJTA ¥ HAYYHU CTATHH.

KoHTHHIeHT Ha HU3CJICABAHETO U XaPAKTEPUCTUKA HA
KOHTHHI'CHTA

KoHTuHTeHT Ha u3cienBaHeTo ca 63 Juia ¢ XpoHUIeH 0OJIKOB
CHUHJIPOM B JiyMOocakpainHara oonact, Ha Be3pact ot 30 mo 50 roguHw.
XapakTepuCTHKa Ha U3CIICABAHUTE JIMIA C XPOHUUEH OOJIKOB CHHIPOM
B JTyMOocakpaiiHaTa 00JIacT € mpe/cTaBeH Ha Tadnwmma 1.

Tabnuua 1. Xapaxmepucmuxa Ha uzciedsanume Juya
Kenn Mmnaxe 06110

18 45 63

Wzcneapanu ca 00110 63 yuiia ¢ XpOHUYEH OOJIKOB CHHIPOM B
mymMOocakpagHaTa 00J1acT, OT TAX KCHH 18 1 Mbxe 45.

Taénuua 2. Xapaxmepucmuxa cnopeo noua u 6b3pacmma Ha u3cie08anume Iuyd

T'oguan ITon Bpoit




30 - 40 roguuu XK 6
M 17

40 -50 roguan XK 12
M 28

OBILIO 63

Ot o0must 6pou W3CIIEeNBaHM JIHIA, HAW-MHOTO ca MBXKETe Ha
BB3pact oT 40 — 50 roawHwM, a Hal-ManKo ca xxeHute oT 30 — 40 roauHY.

Tabnuya 3. Pasnpedenenue no 0a6Hocm Ha ONIAK8AHUAMA

Cpox Ilon 3 3-6 6 mecena 1-3 () 311{Y
Mecena Mecena -1 COAMHHA
roMHA
KOHTHHI€HT 0 3 42 18 63

B HacTOANIOTO M3CNEBaHE HE Ca BKIIIOYCHU OCTPH CIy4ad Ha
JUIIAa C XPOHWYECH OOJIKOB CHHAPOM B JyMOOcakpamHaTa OOJacT.
Bcewnuku miia ca ¢ JaBHOCT Ha OIJIAKBaHMATA HAJI 3 Mecela.

B nBymecedHHUs] KHHE3UTEPANEBTHYCH KYpC ca BKIIOUEHH 63
JIUIla ¢ XPOHWYEH OOJIKOB CHHAPOM B JyMOOcakpajHata oO0JacT.
Benuky mna mombiHuXa GopMyIsip 32 HHPOPMHUPAHO ChIVIacUe 3a
y4acTHe B HACTOSIIIETO MPOYYBAHE.

B HacrosioTo n3cnenBane Imnara, KOUTO MOTarT Jia y4acTBar,
TpsiOBa Jia OTrOBapsAT HA ONMPEJCICHN KPUTEPHH. 3a 1eNTa BbBEJOXME
KPUTEPHH 32 BKJIFOUBAHE W HM3KIIOYBAHE B HACTOSIIOTO W3CIIE/BaHE
npeacTaBeHu Ha Tabmuia Ne 4. M3crenBannTe nuiia ca pa3npeneacHu
B 2 rpymnu: excnepumenTanna (EI') — 31 nuua u kontponna (KI') — 32
nuia. Ha BCHYKM JIMIIa OT eKCIieprMEHTalHa W KOHTPOJIHA Tpyna ca
HarpaBeHH (yHKIMOHAIHYU H3CIICIBAHU IPEIH U CIIE/I IPOBEXKIaHe Ha
KUHE3UTEePaNeBTUIHUS KypC.
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IIpu nunara or EI' € mpuiiokeHa aBTOpPCKa METOAMKA HA
KMHE3UTepanans, U3IIbIHABAHA Ba IbTH ceaMu4HO. [Ipu nmmara ot
KI' e mpunoxkeHa cTaHgapTHa KHHE3WTEpaleBTHYHA Iporpama
U3MBJIHABAHA JBa IIbTU CEIMHMYHO. PasmpesneneHuero Ha nunara B

IPYNUTE 10 IIOJI U BB3PAaCT € Ha CJIy4aCH IPHUHIMII.

Taonuya 4
Kputepun 3a BKII0OYBaHe Kputepuu 3a H3KJII0YBaHe OT
B rpynmre: rpynuTe:
Juarnoctuimpana  HecrnienuguuHa | OcTpa W Texxka Oojka B JIymOanHaTa

0oJka B JOJHATa YacT Ha T'bpOa — 0e3
TEKKH HEBPOJIOTHYHU CUMIITOMH.

00macT — 0co0eHO, aKko € ChIIPOBOJACHA C
HEBPOJIOTMYHH CHMIITOMH (HU3TPBIIBaHE,
MYCKYJIHA CJTa00CT, HHKOHTHHEHITHS).

OyHKIMoHATHU HapymeHus Ha ['C —
MYCKyJIeH JucOalaHc, OrpaHHYeHa
MOABIKHOCT.

Bbpemennocr.

XponnyHa nymbanHa Oonka — 0e3
TEXKKH CTPYKTYPHH YBPEXKIaHHS

Cepuos3nu 3abomsBanus Ha CCC, JAC u
KOJKHH 3a00JIIBaHUS

CrcrosiHEe 06€3 OCTPH BB3NMAIUTEIHU
HPOLIECH MM TEXKKa OCTEO0II0pO3a

Texxu JlereHepaTuBHU

3a00J11BaHUS =

WITH
BB3MATUTEIHU
HallpefHala OCTEeONopo3a, PEeBMATOMICH
apTPUT, CHOH/IVIINT.

JInna ¢ numnca Ha NPOTHUBOIOKA3aHUS
3a (hu3MIecKa aKTHBHOCT

Jluna ¢ ¢GpakTypH, IUCIOKALMH, TEKKH
HaBSXBaHUS pa3KbCBaHUS  Ha
MYCKYJIUTE U BPB3KHUTE

nimn

Jlua, MoTHMBUpaHHM 3a ydacTue B
HACTOSIIOTO U3CJIACABAHE — CIIOCOOHH
na HM3ITBIHSBAT yIPaKHEHUS
CaMOCTOSITEIIHO WIIX 01 HAaOJIF0 IeHHE

JIMCKOBHU XEPHHH C KOMIIPECHSI Ha HEPBHH
KOpEHH

Oukomornunn 3abonsBanuss Ha [C —
MEeTacTas3u, MbPBUYHH TYMOPH.

[ICHXUYHY WM KOTHATHBHU HApPYIICHHUS,
KOWUTO 3aTPyAHSIBAT pa3OUpaHeTO |

H3I'BJIHCHUETO HA YIIPAKHCHUATA
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Ha tabnuna 5 ca npejcTaBeHn CpeTHUTE CTOWHOCTH Ha PhCTa
-3a Bl % =171.0+ 4.60 cm u 3a K" % = 179.9 £ 4.41 cm.
Ha Tabmuma 5 ca mpencraBeHW cpeaHUTE CTOMHOCTH Ha

TeNecHOTO TertoTo - 3a EI' = 89.55 + 9.83 kr u 3a K[ = 86.44 +
10.95 xr.

Tabnuua 5. Paznpedenenue Ha KOHMUH2EHMA CROPeO GUCOYUHAMA

I'pynu W St. X max. X Std. V%
Deviation min. Error

Excnepum | 171.0 4.60 178.0 164.0 0.83 2.69 %
enmanna

N=31
Konmpon | 179.9 441 177.0 163.0 0.78 2.58 %

Ha
N =32

Taonuya 6. Pasnpedenenue Ha KOHMUH2eHmMa CROpeo MeiecHOmo meaio

I'pynu W St. X max. X Std. V%
Deviation min. Error
Excnepumen | 89.55 9.83 101.0 66.0 1.77 10.98 %
manna
N=31
Konmponn | 86.44 10.95 99.0 65.0 1.94 12.67 %
a
N =32

MeTtonu 3a oeHKA Ha GYHKIIHOHAJHOTO ChCTOSIHUE

Anamnueza u comamockonus - llpu mbpBOTO HU3ClEeIBaHE HA
MAaMUEHTUTEC CHEMAMC€ aHaMHE3a W U3BLPUIBAME AHTPOIIOMCTPUYHHN
M3MepBaHUs (PhCTA B CM U TETJIO B KT). HampaBeHa € u coMmaToCKonos
(oruen) - Tol 1aBa OOCKTUBHH JJaHHH 3a 3a00JIIBAHETO U € Ba)KHA 4acT
OT KIIMHWUYHATa oleHka Ha namumeHtd ¢ XbC B mymOocakpanHaTta
obnact. ToBa e mporec Ha cucreMaTHdHO oneHsBaHe Ha OJIA u
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HETOBHUTE CTPYKTYPH C LIl J1a ce ONpenesiT pU3nYecKUTe MPOMEHH,
KOUTO MOTaT Ja ObJaT CBhp3aHu ¢ 0OJKATa U J]a C€ U3TOTBH MOIX OIS
IUTaH 3a AuarHoctuka u edenue. Ornena n3pbpmBame B U1 cToex n
MpU ABMKEHHE, KATO BHUIMAHUETO HU ce (OKyCHpa BbPXY €BEHTYaIHU
ACHMETPHUH, U3BUBKHU WM AUCOAIaHC, KOUTO MOTaT Ja ObJIaT CBhP3aHU
ChbC CHMIITOMHUTE Ha O0Jka B tyMOocakpanHarta obnact. [IpaBum orien
W 3a XUMOTPOOUU HA MYCKYJIHH TPYNH WIA HA OTICTHH MYCKYIIH.
Chimo Taka, oleHsABaMe W O00EMBT Ha JBIKCHHE HA TOpca M
KpallHUIUTE, 332 Ja CE YCTAHOBST OTPAaHUYCHUS WIM aHOMAJIWU B
JBUraTenHaTa (QyHKIHS.

Ilannayus - HanpaBeHa e manmanusi Ha mapaBepTeOpaHUTE
MyCKyITH - 3a TpoclieAsBaHe ¢opMaTa Ha TPHOHAYHHUS CTHIO WU
YCTaHOBSIBAHE HA OTKJIIOHEHHUSTA OT HOpMATa, MaJIupaMe OT JBETE MY
CTpaHM C Tajel M TMokasauen. Ype3 mammanusi u3cieaBaMe U
MYCKYJHHS TOHYC Ha TapaBepreOpanuure myckynmu (Kapanewes,
Coxkonos, Benosa, Mapkosa - Cmapetiwuuncka, Llankosa, Cnuexoa,
1983). INanmanusaTa HA MO3BOJISIBA JIa TOJYYMM JIAaHHH 32 TIPOMEHHU B
MECTHaTa TeMIepaTypa Ha KOXXaTa TpPU BB3MAJIUTEIHHA WM
HEOIUTACTHYHH TIPOIIECH, 32 CHCTOSIHUETO Ha TYpropa, KakTo U JIaHHU
32 OTOK, 32 WM3JIUB B CTaBUTE W OOJE3HCHUTE TOYKH W JIPYTU
aHOMallMM B THKaHUTE OKOJIO TpbOHauHMs CTHA0. [lammanusra
W3BBPIUIBAXME C TOIUIH PBIIE, OT HEOOJIIE3HEH KbM 0OJIE3HEH YYaCThK,
0e3 [a mpUYMHSABAME CWIIHM OONIKM Ha M3cCienBaHus (Bradumupog u
xoa., 2000).

MeTtoanka (TeXHMKA) HA MAJIUPaHe

a) [Mammarms tam ,,unka” — MycKyJIHOTO KOpeMmue ce XBalla
MEX/Ty najiena u JpyruTe NphCTH, IPUTHCKA CE M CIIe]] TOBA BIIaKHATA
ce ,,ThPKaSIT" MEeXAYy NPBCTUTE, 3a Ja Ce MACHTU(PHULIUPA MYCKYJIECH
CIa3bM; ciie]] WIeHTH(UIMPaHe Ha MYCKYJIEH CIa3bM, Ce MaJIHupa 1o
IsIaTa AbJDKUHA, 32 Ja CE ONpEJeNId TOYKaTa Ha MakCHMaiHa 0oJiKa,
1.e. TT (ur. 9), (Enuganos, 2009).
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@uz. 9. Cxemamuuno
npeocmassiHe Ha HANpeveH paspes
HA MYCKYL U NAINAyus  mun

,, WUNKA " HA MYCKYJIeH Cna3vM 6
Z ~ obnacmma na TT

0) JAbaboka miab3rama ce majgmanusi - TPHUIBIDKBAHE HA
KOXKaTa 110 MYCKYJIHHTC BJIaKHAa C BbpXa Ha IIPHCTUTE. Tosa JABUKXCHUC
IMO3BOJIsIBA Ja C€ OIPEACIAT NMPOMEHUTE B INMOMJICKAIIUTE TBHKAHU.
HpeMCCTBaMC KOXaTa OT <cJHaTa CTpaHa Ha BJIdaKHAaTa, KOHWUTO
najamupamMe, € BbpXa Ha IPBCTAa MU CJICA TOBa IIpaBUM IUIB3Tallo
IBIOKEHHE TI0 TE€3W BJIAKHA, KAaTO Ch3/IaBaMe KOXKHA T'bHKA OT JIpyrara
CTpaHa Ha BJIaKHATa. Bcsaxka YIUTBTHEHA CTPYKTYpa (CTCI‘HaTa nynna) B
MYCKYyJIa C€ yCellla KaTo Helo, KOeTO ,,ce BbPTH IO HATHCK ® TI0 BpeMe
Ha ToBa naynmupane (pur. 10), (Enuganos, 2009).

@ue. 10. Cxemamuuno npedcmagsne Ha
Hanpeyen paspe3 HA MYCKYL U NIb32AU0 ce
nainupame Ha  cmecHaAmo  U30bPHEAHE 8
obnacmma na TT (mvmua mouxa) a - 6bpXom Ha
npvema uzdymea Koxcama om eoHama cmpana
Ha u30vpneanemo, 6 - 6bPXbIM HA NPLCMA Ce
nAb32a NO MYCKYIHUME GIAKHA U Ce NAINupa
npago uzo0vpneame, KOemMo ce niv3ed No0 He2o
KAmo WHyp, 6 - 6bpXbM HA NPHCMA USMECmEd
Kodjcama — om  Opyeama — cmpama — Ha

U30BPNEAHEMO.

B) [lasmanusi ¢ NpUUIMNIBAHE - BEPXBT HA NMPHCTA MTOCTABSIME
Cpelly MyCKYJIHUAT CIIa3bM I10]] IPaB bI'bJI CIIPAMO HETOBAaTa MOCOKA U
PA3KO ce CIycKaMe ABI00KO B ThKAaHTa, CJIe]] KOETO PBCTHT OBP30 ce
MOBJIUTa U B CBHILIOTO BPEME ,,3aKaya’ Tsrara (BpbBTa). JBrkeHusTa Ha
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MpBCTa Ca CHIIUTE KAaTO MpHU JbpPIaHe Ha CTpyHA Ha kurtapa. Topa
najgnmupaHe € Hail-eheKTHBHO 3a TPOBOKHpPAHE Ha JIOKAJIEH
KOHBYJICUBEH OTroBOp (Enuganos, 2009).

r) 3urzaroo0pa3Ha mnajamauuss -  IOCJEAOBATEIHO
IpeMecTBaMe BbpXa Ha TPBCTa B €QHA WIH Jpyra IOCOKa TIpe3
MYCKYJTHHUTE BJIAKHA U C€ JBIDKU IO IIPOTEXKEHUE Ha Myckyna. Hsxoun
TT ¢ TakaBa manmamus ce pa3kpuBar Mmoa Qopmara Ha BB3IH
(Enughanos, 2009).

Busyanna ouaznocmuka — WarHOCTHKa Ha MSCTOTO Ha
JIOKAJIM3UpaHe Ha TOHYCHO-CHUJIOBHA JUcOaIaHC HAa MYCKYJIHTE, KOWTO
ce pa3BHBa IO BpeME Ha TMIPOBOKAIMS YPE3 CTATO-IUHAMHUYHO
HATOBapBaHe, N30METPUYHA KOHTPAKIUA HA MYCKYJIHTE (3abprKaHe Ha
CTaTHYHO TIOJOXEHHWE) WM HW30TOHWYHO (M3BBpIIBAHE Ha
KOHIEHTpPUYHA U eKCIEHTpHYHa KOoHTpakuus). OTKpuBaHE Ha
BHIUMUTE KPUTEPUH HAa HEONITUMAIHOCT Ha CTaTHKAaTa M JMHAMHKATA
Ha OJIA (- 10 KaKBa CTETEH € U3pa3eHa, - TAXHAaTa MIPOMEHINBOCT 10/
BJIUSTHUETO HA IPOBOKHUPAIIUTE W JICYeOHH Meponpusatus (upes
TperJjie]l, aHajan3a Ha JaHHW Ha TalHdeHTa — PeHreH, Tororpad). 3a
1eJITa U3MO0JI3BaXxMe JIMarHOCTUYHA KapTa NpejicTaBeHa Ha Tabiuma 8.

EtanuTe Ha BU3ya/lHATa INATHOCTHKA ca:

- OrtkpuBaHe Ha HeanekBaTHa peakims Ha HC.

-  OnpenengHe Ha MACTOTO HAa KOMIIEHCATOPHO
MIpeToBapeHara 30Ha.

- OmpenensiHe HA MACTOTO Ha TATOTEHETUYHO BaXKHA
30Ha.

- OtkpuBaHe Ha (QYHKIHOHAIHO CJIA0 €AWH WK
HSKOJIKO MyCKYJIa B TATOT€HETHYHO Ba)kKHA 30HA.

- OnpenensHe Ha MPUYMHATA 32 XUTIOTOHUATA.

Buzyanno-ananozosea cxkana (BAC) 3a 6oaka. BuzyanHo-
aHaJIOTOBaTa CKaJla € MpeJHA3HAYeHa 32 U3MEPBaHEe WHTCH3UBHOCTTA
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Ha OonkaTta. T4 e HempekbCcHATA cKajla moJ popMaTa Ha XOPU30HTAIHA
WU BepTHKaTHa JTUHUA ¢ AbpkuHa 10 cM (100 MM) m mBe KpaitHH
TOYKH, Pa3MoOJI0KEHU BbPXY Hes: ,,JIUIIca Ha OONKa™ U ,,KpaiiHa 0oJKa,
KOSITO MOXKe 1a Oblie caMo BhoOpakaema“. Ha manmenra ce mpepara
Ia TIOCTaBH JIMHHSA, TEPHEHIUKYISIPHO TMpecHudYamia BH3yaaHaTa
aHaJoroBa cKajla B TOYKaTa, KOSTO CBOTBETCTBA Ha HEromara
WHTEH3WBHOCT Ha Oonkarta. C romolnra Ha JUHUIKA ce H3MEpBa
pascrostHEeTo (Mm) MEeXTy ,,0e3 60nKa™ u ,,Hail-cHiTHaTa 0OJIKa, KOSTO
MOXE CaMo J1a Ce€ MPEJICTaBU ‘, KATO C€ OCUTYPsIBA TUATIA30H OT OLICHKHU
ot 0 mo 100. ITo-BucokaTta OLEHKa [OKa3Ba MO-TOIsIMa HHTEH3UBHOCT
Ha Oonkara. Bb3 ocHOBa Ha pasmpenelneHHETO Ha OanoBeTe ce
MperopbyBa cienHaTa knacudukamus: oomnka (0-4 mm), neka 6onka (5-
44 mm), ymepeHa 6oska (45-74 mm), custHa 6oika (75-100 mwm), (Scott
et all., 1976; Hawker et all., 2011).

Obem na osusicenue Ha 2pvoOHaunua cmvad — TecThT U3MEpBa
MOJIBYKHOCTTA Ha IeNIUs TPbOHAYEH CTHJIO NpU HaBEXKIaHE HAIpe -
¢iekcus (pa3cTosiHUE OT BbpXa HA MPbBCTa JI0 TOAa B CAHTHUMETPH) U
natepanan HakinoHd. UIl Ha mammeHTa € CTOEX, HABEKIAHETO CE
OCBILIECTBSIBA C HAITBJIHO M3IIBHATH KOJICHE, IBETE PBIIC CE OMUPAT Ha
MpUOJIM3UTETHO €JHAKBO pa3CTOsIHME OT Kpakara. M3mepBa ce
Pa3CTOSHUETO MEXy NPHCTUTE Ha MAIMEeHTa U T0/1a WIH MOXE Jia ce
3aIuie KOJIKO Jiajied JOCTHraT MPBCTUTE Ha MalueHTa. TecThT 3a
MOOWITHOCT OIleHSBa KOMOWHHPAHO J[BIDKEHHE, BKIIOYBAIIO KaKTO
Oenpara, Taka u TpbOHAuHMs CTHIO. JloOpaTa MOABMAKHOCT B Oeapara
MOXXK€ Jla KOMIICHCHpa CXBallaHEeTO Ha TpbhOHayHMA CTHIO. B
JOMIBITHEHHE KBbM HW3MEPEHOTO Pa3CTOSHUE TpsiOBa Jla ce OIEHH U
npoUIbT HAa Or'bHATHS IPbOHAYEH CTHIO (paBHOMEpHa Ku(o3a WK
¢ukcupana kugosa).

CrenoBareiHO TOJISIMOTO Pa3CTOSHUE MEXIy BBbPXOBETE Ha
MPBCTUTE M TOJa € Hecrneuu(UyeH MPU3HAK, KOWTO C€ BIUSE OT
HSIKOJIKO (hakTopa:
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1. [TopBrXHOCT Ha lyMOaTHUS OTAE] Ha TPHOHAYHUS

CTBIIO

2. CKkbCsiBaHE Ha MOJKOJICHHUTE CYXOKHIIHSI
3. Hanuuue na 3nHaka Laségue
4. Oyskmms Ha Ta3o0eApeHara cTaBa

KauHUYHO pa3cTOsIHUETO OT MPBCTHTE 0 TIOAA CE U3IOI3Ba 32
orenka Ha edekra ot neuernero (Buckup, 2004).

Tecm na Omm - u3MepBa ce o0emMa Ha [BH:KEHHE HA
rpeanusa kom. UIT Ha mamueHTa e CTOeX, MapKupa ce CIIMHO3HUS
m3pacTbk C7 u OT Tam ce u3MepBa paszcrossare oT 30 CM KaymaiHo.
Tosa pascTosiHue ce yBennuasa ¢ 2 - 4 cm npu QIeKcHs U HaMallsiBa C
1 - 2 cm mnpu MakcUMAallHO pasrbBaHe (HABEXKIAWKW ce Hazan).
JlereHepaTUBHUTE BB3MNAIMTEIHH NPOLECH HAa TPpbOHAUYHUS CTBHIO
orpanvvaBaT IIOABMKHOCTTA MYy, a4 OTTaM U O6€Ma Ha JIBM)KCHUC Ha
crimHo3HuTe mporecu (Buckup, 2004).

e | e @ue. 12.  Dyuxyuonanen mecm 3a
- H uscneosane 0bema Ha O8UdICEHUE - Mecm

) na Ott u mecm na Schober (Mumosa,
V( SR 2022).

Tecm na Illodep - usMepBa ce obeMa Ha JABU:KEHHE B
aymbaanara oOgact. WMII Ha namueHTa € CTOEX, Mapkupa ce
CIIMHO3HUAT U3pacThK S1 U OoT TaM u3MepBame pascrosinue oT 10 cm
KpanuanHo. Te3n Oene3u Mo KoXkara ce MPUABHIKBAT JI0 OKOJIO 15 cm
€HO OT JpyTo IpH (ISKCHs U ce CONMMKaBaT Ha pa3cTosiHIE oT 8—9 ¢m
MIPU MaKCHMAJTHO pa3iiupeHne (HakiIaHsHe Ha3axd). JlereHepaTHBHUTE
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BB3MAJTUTECIHN TPOIECH B TPbOHAYHUS CTHIO OrpaHUYaBAT
MOJIBIKHOCTTA MY, a OTTaM M 0o0eMa Ha JIBI)KEHHE Ha CITUHO3HUTE
mporiecu (Buckup, 2004).

Ilcoac mecm - 3a TMArHOCTHMYHA OLEHKA HAa JyMOajaHaTa
0oska. U1 na marredTa e TuireH jer. [lpu moBaurane Ha eIMHAS KpaK
C U3ITBHATO KOJISTHO, HATUCKaMe BHE3AITHO MPEJHATA YacT Ha OeIPOTO.
To3u BHe3aleH HATUCK BBPXY JUCTATHOTO OEIpo TpEeIn3BHUKBA
pedQIIeKCUBHO CBHBaHE Ha WIIHOIICOAca C TPAKIHSA BbPXY HAMPECUHUTE
MpolecH Ha JymMOanHus rpbOHak. [Ipy HamuuMe Ha MPOMEHU B
mymOanHus TPHOHAK (CIIOHIWIAPTPUT, CHOHIWIAT WIH JTUCKOBA
XCpHUS) WIM B CaKpOWIMAYHATa CTaBa, MAlUCHTHTE CHOOIIABAT 3a
Hanmuaue Ha 0onka (Ilonos, u kon., 2013, Buckup, 2004).

@ue. 13. Psoas Sign, (Buckup, 2008;
Mumosa, 2022).

Tecm na Laségue — 3a pa3nuyaBaHe Ha JJymMOaaHaTa 00JIKa.
[MammentsT € B UII Tunen ner. TectsT Lasegue ¢ mopaurane Ha mpaB
KpaKk C€ U3BBbPIIBA, JOKATO TMAIMEHTHT 3al0YHE Ja 4YyBCTBa
TUCKOMQOPT, ClleJ KOETO M3CIeABAIIMAT MycKa Kpaka OT Tasu
no3uuusi. BHE3amHOTO M HEOYAaKBaHO OTIIYCKAaHE Ha Kpaka yCKOpsBa
peQIIeKTOPHO CBMBaHE Ha MYCKYJIUTe Ha TI'bpda W CEHaMILIETO.
OCHOBHO HWJIMOIICOAaChT € TO3HM, KOMTO C€ CBHBa, IIOCTAaBIUKH
CLCIUICHUE BBPXY HANpEUYHUTE NpOLecH Ha JyMOalHUs TphOHAK.
[ManmenTnre w3nuTBaT OONKAa INpH HajdW4yhe Ha 3a00NsSBaHHA Ha
nymOanHus rpbOHA4YeH CTHAO (CHOHAWIAPTPHUT, CHOHAWIMT HWIH
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JIMICKOBA XEPHUS) WM HAapYILIEHHs Ha CaKpouIuayHuTe ctaBu (1lonos,

@ue. 14. Laségue Straight Leg Drop Test, (Buckup, 2008; Mumosa,
2022).

Tecm 3a npyyxcunupane unu Springing Test - 3a
JIOKanu3Mpane Ha (HYHKIIMOHAHU YBPEXKIAHHsI B TyMOAITHUS OT/IEN Ha
rppOHaunus cTHi0. [lanmentst ¢ B UII nuues ner. M3cnensarmmsr
MaIMUPa CTABHUTE U3PACTHIIM HA MPEIIICHAUTE C MOKa3aliela i CPeTHUS
cu npwecr. C nmakbTHHS pBO HA Jpyrara pbka, KOWTO CE ABPKHU
MEPICHIUKYIAPHO BbPXY NaJIMUPAIIUTE PBCTH, HW3CICIBAIMSIT
MHOTOKPAaTHO HATHCKa JIGKO B 3aJIHO-TIPEHA Mmocoka. [lammuparure
MPBCTH TPOBSKIAT TO3U JIEK NPYKUHHUPAI] HATUCK KbM CTaBHHTE
u3pacThlin Ha mnpenuieHure. Korato (QyHKIMATA Ha CTaBUTE €
HETMOKbTHATA, CTABHUTE U3PACTHIIH I1Ie ObJaT eracTHuHu. JluncaTa unu
MpeKoOMepHaTa €JaCTHYHOCT € IpH3HAK Ha a0HOPMHA CErMEHTHA
MOOWJIHOCT, B TBPBUS Ciydvail Onokana, a BBB BTOpUS ClOydal
XUIEPMOOMITHOCT. TO3U TECT € M NPOBOKATUBEH TECT 3a 3aIHHST
HaJUIKEH JIMTAMEHT U I1Ie I0OBEJIE 10 YBEJIUYaBaHe Ha IbJI00KATa, ThIIa
00JIKa B KPHCTa, KOSATO € THUNHMYHA 3a Ta3W CTPYKTypa M € TpyJHa 3a
nokanusupane (Buckup, 2004).
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@Due. 15. Springing Test, (Buckup, 2008 Mumosa, 2022).

Tecm 3a Xxunepexcmensusa - CUHOPOM HA JIyMOAAHUA
2pvonax. [launentsT € B U1 nunes ner. @ukcupart ce 1BaTta Kpaka Ha
MalyeHTa 1 ce MpUKaHBa Jia MMOBAUTHE Topca ci. BbB Bropata ¢aza Ha
W3CIIEBAaHETO, TACHBHO CE M3IIbBA IPHOHAYHUS CTHIO Ha MALMEHTA U
ce 100aBs BbpTenuBo aBmwkeHue. C nmpyrata ppka KT cradunmusupa
BBpXY JiyMOanmHUs TpbOHAueH CTHI0 Ha MalWMeHTa W H3IOJI3Ba 3a
OLIEHKA KaKTO Ha MOJBI)KHOCTTA B JIyMOANHuUs rpbOHA4YEH CTHIO, Taka
W Ha HUBOTO Ha OoJie3HEHOTO MsicTo. Korarto e Hamuie cerMeHTHa
TUCPYHKINA B TyMOANHUS TPpHOHAYEH CTHJIO, aKTUBHOTO YAbIDKaBaHE
Ha JymOaiHWs TpHOHAYEeH CTHIO INE MpEeaU3BHKA WM YBEIUYH
Oonkara. IlacHBHOTO yjABIDKaBaHE C JOMBIHHUTEIHO BBPTEIHBO
JBIDKEHHE II03BOJISIBA Jla CE OLCHM HamaJjieHaTa CErMEHTHa W/WiIx
pernoHanHa MoOwiHOCT. TBBpjaTa KpaiiHa Touka Ha oOema Ha
IBIDKEHHE Ipenrojara ACTeHEpaTUBHH NPOMEHH, JIOKaTo MeKaTa
KpaifHa TOYKa IO-BEPOSITHO MpEAIoiara CKbCsBaHe Ha longissimus
thoracis u iliocostalis lumborum (Buckup, 2004).

Cunara Ha MYCKyJIMTE Cc€ Onpeaeias OT TIXHOTO
MPOTHBOJICHCTBHE HAa CBUBAHETO (JIO3UPAHO CHIPOTUBJICHUE OT phKaTa
Ha METOAUCT WK MacaxucT). [lpoTuBoneiicTBueTo ce ochlLIecTBsABA B
PEXUM Ha M30METPUYHO CHKpalleHUe, MPH KOETO HANpeKEHUETO Ha
MYCKyJia Ce yBeIn4aBa, 0e3 Ja ce IpOMeHsI Heropara JIbDKuHa (0e3 1a
ce cbKpamaBa). Heo6xomumo € n1a ce cpaBHAT MYyCKyJIHaTa Cuila U
00eMBbT Ha JIBUKEHUE ChC CUMETPUYHATA CTPaHa.
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Manyannomo  myckyano mecmyeane (MMT) nasa
nHOpMaLus 3a cuilaTa Ha OIpeesieH MyCKyJl WIM MyCKYJIHA IpyIia [0
BpeMe Ha aKTUBHOTO UM CHKpAIllCHHE U 32 YYaCTHETO Ha MYCKYJIHTE B
OTIpeieNIeHO IBMKEHHUE, KaTO BCAKO IBUYKEHHUE CE€ U3IIBJIHSABA OT TOYHO
oTIpe/ieicHa HavarHa Mo3uIis (TectoBa mo3uius). [lo ectecTBoTO Ha
TECTOBOTO JIBM)KEHHUE (CHEeUM(UYHO IBIKEHHE) M CHIPOTUBICHHUETO,
KOETO C€ IpeoJoisiBa, Ce ChIM 3a cuwiaTta U (QYHKUHUOHAIHUTE
BB3MOKHOCTH Ha M3CJIEIBAHUTE MYCKYJIU. 32 HACTOALIOTO U3CTICABAHE
mpuiarame TecT 3a Quekcus Ha Tpyma (M. rectus abdominis) wu
eKCTeH3Ms Ha Tpyma (M. errector spinae) u (m. quadratus lumborum u
MOMOIIIHU MycKyi: mm. semispinales, multifidus, rotatores).

Myckyinama cuna OUEHABAME II0 CTaHIApTHa O-CTENEHHA
cKaJa:

- 5 TOoukM (HOpPMAJHO) - JOCTaThbYHA MYCKyJHa cHJa
(cvotBercTBa Ha 100 % OT HOpMaTa), MyCKyJIBT UMa JOOpa ABUraTeIHa
CIOCOOHOCT, MOXeE Ja  [peojojiee  3HAYUTEIHO  BBHHIITHO
CBbIIPOTUBJICHUE,

- 4 touku (mobpa) - cpoTBeTcTBa Ha 75 % OT HOpMaiHaTa
MYCKyJIHA CHJIa; MYCKYJTBT MOXE Ja TpEeoAoNisiBa BBHHIITHO
CBIIPOTHBIICHHE CHC CpeAHA CHJla, KaTo 3ama3Ba IBJIHUSA O0eM Ha
JBHKECHUE;

- 3 Toukm (cmab) - ceorBeTcTBa Ha 50 % OT HOpMaiHaTa
MYCKYJIHA CHJIa; MYCKYJI'T M3BBPILBA AKTUBHO IBIKEHHE B IbJCH
00eM 101 ISMCTBUETO Ha TEKECTTa Ha KpaltHuKa. [laiineHThT He oka3Ba
JOITBJIHUTEIHO CHIIPOTUBIICHHE;

- 2 Touku (MHOTO cal) - mpuOIM3UTENHO 3ana3BaHe Ha 25 %
OT HOpMaJIHaTa MYCKYJIHa CHJIa; II'bJIHHUAT obeM Ha JABUXCHUC €
BB3MOKEH CaMmo cjie]] MpeMaxBaHe Ha TpaBUTAlMATA (KPaHHUKBT JISKH
Ha Kymietkata). MycKyJqbT HE € B CBhCTOSIHHE Jia TIpeojioiee
CBIIPOTHBIICHUETO 0] (hopMaTa Ha TETIIOTO Ha M3CIEABAHHUS CETMEHT
OT TSUI0TO;
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- 1 Touka (,,cnena™) - npudbmusutenHo 10 % ot MyckyiHaTa
CWJIa; BB3MOXXHO € [BIDKEHHE C €IBa JIOJOBUMO MYCKYJIHO
HaTpeKEeHHE;

- 0 TOYKM - P OMHUT 3a JBIKEHHE HEe ce HaOJIoAaBa W Haii-
MaJKOTO MYCKYIIHO chKpameHue (Enugaros, 2009).

Tecm 3a onpedenane na cmenenma Ha 060IKAMA RO Memooa
Ha Mepn O. /lobune - TecThbT 3a OIICHKAa Ha IWHAMHAYHaATa OOJIKa,
win Oonka Tpu ABIDKeHHe. M3monsBa ce mpu TpaBMH U 3a00IIIBaHuUS
Ha OTIOPHO-JIBUTATEIHMUS anapart, KaTo cujiara Ha 0oJkaTa ce omnpeess
B 6 cremeam c¢ umciara or 0 mo 5 (Kocrammuos, 1989), Hue
MoauduIEpaxMe TecTa 3a JIMlla C XPOHUYHA HecrnenuduyHa 0osika B
TTyMOaTHSI JIST:

0 — msma Ooyka B TIOKOW MpHW JABIDKEHHE WITM 10 BpeMe Ha
pabora;

1 - wma wmuHHManHa OOJKa, KOATO C€ TPOSABSIBA TIpU
SHAYUTCIIHO HATOBAPBAHC U OTHIYMsBa CJIC] ITIOYHBKaA,

2 — uma ciaba OoJika MpH HOpMaliHa JBUraTelHa aKTHBHOCT,
KOSITO OTIIYMsIBA CJIe/l TIOYMBKA;

3 — uma ymepeHa Oojka TpU JBWKCHHE, OrpaHHWYaBaIla
YaCTHYHO JBUTATEIHATA JIEHHOCT;

4 — yuma ymepeHa 0oJKa TPy MOKOW M TP JIBMKEHHS, KOSITO He
OTIOYMsBA B pPaAMKUTEC Ha ACHS,

5 — uma cunHa HempekbcHaTa 0OJKa, KOSATO Ce yBEIWYaBa

IIpyu IBUKCHUC U HE OTLIYMsBA B PAMKUTEC HA JICHA,

Bwvnpochux  na  Ponano-Mopuc 3a  Ooakume u
yepexcoanuama é 0oaHama uwacm Ha 2vpbda — BBIPOCHUKHT Ha
Pomann-Mopuc wu3non3BamMe 3a OleHKa Ha (QYHKIIMOHAIHOTO
CHhCTOSTHUE TIPU MAIUEHTHTE ¢ 0OJKa B JIONHATA 4YacT Ha repba. Tou
ChABpXKa 24 BBIPOCA, KOUTO OMHMCBAT EXKECIHEBHHUTE IECHHOCTH H
3arpyqHeHusita oT Oonka. Bwnpocauksr Ha Pomana-Mopuc e
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MPUIOKEH 32 MPOCIIEAsIBAHE HA PE3yJTaTUTE BbB BPEMETO U 32 OLICHKA
Ha e(DeKTUBHOCTTA OT MPOBEICHATA TePAITHSI.

Crana na Tamna 3a kunesuoghoous (CTK) - CTK onensia
CTpaxa Ha NalKeHTa OT HapaHsBaHE W HETOBOTO BIMSHUE BBPXY
M305TBaHETO HA JBIDKEHMS. Bceku eneMeHT MMa YeTHpU BapHaHTa 3a
OTrOBOp, BapHpam OT ,HAbIHO HECHIVIACCH [0 ,,HAIBbIHO
ceriacen”. OOmuAT pesyntar Bapupa OT 13-52, Karo MO-BHCOK
pe3yaTaT MmokasBa Mmo-rojisiM cTpax ot jasmkeHue. Ckana Ha Tamma 3a
KnHe310(oOus € mpecTaBeHa B PHIIOKEHHUE.

PE3VYJITATU U TUCKYCHUA

Pesyaratu uW [OHCKYycHsT OT TecToBe 3a 00JIKa NpH
JymOocakpaJjiHaTa 00J1acT

KOHTHHIeHT Ha U3CieIBaHeTO ca 63 JIMIa ¢ XPOHUYEH OOJIKOB
CUHJIPOM B JiyMOOcakpaiaHara oonact, Ha Bb3pact ot 30 10 50 roauHu.

B HACTOAIIOTO W3CNEBaHE HE Ca BKIIFOYCHU OCTPH CIIyYau Ha
JIMIla ¢ XPOHWYEH OOJIKOB CHHAPOM B JyMOOcakpaiHata OO0JacT.
Benuku suiia ca ¢ JaBHOCT Ha OMJIAKBaHMATA HAJ 3 Mecena.

B nBymeceuHus KMHE3UTEpaneBTUYEH KypC ca BKIIIOYEHH 63
JIMIla ¢ XPOHWYEH OOJIKOB CHHAPOM B JyMOOcakpajHata OO0JacT.
Benuky una nmombiHuxa GopMysisp 3a WHPOPMUPAHO ChIVIACHE 32
y4acTHe B HACTOSIIETO POyYIBaHe.

WscnenBanute JnuMna ca  pasnpeleseHd B 2 TPYIH:
excriepumenTtansa (EI') — 31 nauma u xontponHa (KI') — 32 numa. Ha
BCHYKHU JIMIIa OT €KCIICPUMCHTAJIHA U KOHTPOJIHA I'pyIla Ca HAlIpaBCHU
(GYHKIMOHAIHM ~ HM3CJIEIABAHUS TpEJu M ClIed TPOBEKAAHE Ha
KHHE3UTCPAINIECBTUIHNA KYypPC. PasnpeueHeHHeTo Ha JiMiaTta B I'pynuTe
TI0 TIOJI ¥ BB3PAcT € Ha CITy4aeH MPUHIIHII.
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IIpu nunara or EI' € mpuiokeHa aBTOpPCKa METOAMKA HA
KuHesuTepanaus, npu aunara ot KI' e mnpuiokeHa cTaHIapTHa
KHHE3UTepaneBTHyHa nporpama. M npu nsere u3cneaoBaTeNICKu Ipynu
MIPOrpaMuUTE ca U3II'BJIHABAHU /1BA 'BTH CEAMHYHO.

Pesyaratu u guckycust or BusyanHo-aHanorosa ckaja
(BAC) 3a 6oska. bonkaTa € equH OT BOACIINTE CUMITTOMH U OCHOBEH
orpannyaBail (GakTop B JyMOOcakpaleH I Ha TphOHa4deH CTHIO.
Pezmua ABTOpU OIIMCBAT B CBOM IMPOYUYBAHHA pa3IMYHHA CPCACTBa
HACOYEHHU KbM peaylupaneTo . EnHa oT ocHOBHHTE 3a1a4i B HAIIETO
u3cieqBaHe ChUIo Oemie aa ce peayuupa OOJKoBaTa CHMITOMATHKA
BB3MOXKHO Hal-Obp30 M B HAW-TOJISIMA CTETEH, KOETO IIIe MO3BOIH TI0-
e(eKTUBHOTO NPUWIOKEHHE Ha OCTaHAJIMTE CPEACTBAa BKIIOUCHHU B
aBTOpCKAaTa METOJHKA.

Tabnuua 12. Buzyanno ananozosa cxana 3a 6onxa (BAC)
ETr Kr

Mean Std. SD V% Mean Std. SD V%
error error

Hauano  8.29 0.148 0824 994 8531 0.089 0507 594

Kpaii 1419 0137 0.765 53.88 2438 0.167 0.948 38.90

Ha Tabnuma 12 ca mpeacTaBeHH NOJTYYEHUTE PE3YNTaTH OT
Bmsyanno anamoroBata ckama 3a 0Oonmka (BAC) mpemn u cien
MIPOBEXJIaHE Ha TEpaneBTUUHUSA Kypc npu naugueHture ot EI' u KT
[Ipenn mnpoBeneHaTa TepaneBTUYHA Iporpama H3MEpeHaTa CpeaHa
cToifHocT 3a 60s1ka 1o BAC 3a nanmenture ot EI' e 7 = 8.29 + 0.824
MM, KOATO € MHOTO OJIM3Ka C Ta3K OTYETEHa NpH namuentuTe oT K[ A
= 8531 + 0.507 mm. KonTponHara rpyna HMa HO-HHCKAa
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BapuadmiHoct (V% = 5.94) cnpsamo exkcnepumentaanara (V% =
9.94), xoeTo 03HaYaBa, Y€ JAHHHUTE Ca MO-CTAOMIHN M XOMOT€HHH.

Havannute pesynratm ca ONM3KM, KOETO TO3BOJISIBA
CpaBHSIBaHETO UM B Kpasi Ha TepaneBTHYHUS KypC.

B kpas nHa excnepumenta Cpemnarta croiiHocT 3a EI
HAMAJISAIBA 3HAYMTETHO . = 1.419 £ 0.765 mm (1.419), a 3a KI" —
ChIIO HAMAJsIBAa, HO OCTABa MO-BHCOKa .. = 2.438 + 0.948 mm.
(2.438). Toma mpexamonara, 4e MpH EKCIEPUMECHTAIHATa TIpyIa
npomsiHata e no-romsiva. Bapunaduanocrra (V%) B EI' HapacTBa 10
53.88%0, KoeTo 03HauaBa, Ue PE3YNITATUTE Ca CTAHAIM [T0-PA3NPBCHATH.

B KT cpmio nma yBenmyenne Ha BapuadbuiaaoctTa (38.90%), Ho
€ II0-HUCKO B cpaBHeHue ¢ ET.

CpaBHenute pesynratd ¢ tecra Ha Mann Whitney mpu
KpallHUTe W3MEpBaHUs ca mpeacTaBeHH Ha ['paduka 1 u orumrar
CTaTUCTUYCCKU OOCTOBCPHHU pPaA3JIMYHA B I10JI3a HA MAHUCHTUTC OT EI'
(Mann Whitney, p<0.05; p = 0.001).

[ EkcnepvmeHTanHa rpyna
== KoHTponHa rpyna

10.04

cTeneH
o ™
o wn
1 1

ckana 3a 6onka (BAC) -
N
b

BusyanHo aHanorosa

0.0-

Havano Kpan

TI'paghuka 1. [Junamuka Ha pesyimamume omyemenu om Buzyaino
ananoeosa ckana 3a 6oaka (BAC) npeou u cned mepaneemuunus Kypc npu
nayuenmume om EI" u KT

B CKCIICpUMCHTaJIHaTa TIpyna € HaCThlIMIa IO-ToJdsIMa
npomMsiHa B HU3MCpBaHaTa XapaKTCpUCTUKAa B CpPaBHCHHUE C
KOHTpOJIHATA. VBenmmueHaTta BapI/Ia6I/IJIHOCT B Kpasd Ha €KCICPUMECHTA
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(ocobeno mpu EI') Moxe na o3HauaBa, 4e MHIUBUIWTE ca pearupalin
MO-pa3iMyHO HAa  HWHTEpBeHNHATa. llo-HHUCKOTO  CcTaHIApTHO
OTKJIOHeHHE U V% B HA4yaJloTO TOKa3BaT, 4Ye JIBETE IPyIU ca Owin
CPaBHHUTEITHO XOMOTCHHH, HO B Kpasi Pa3NpeCTICHUETO Ha PE3yJITaTUTE
CTaBa IMo-HepaBHOMEPHO.

P-croitrocTTa (0.166) ¢ mo-romnsima ot 0.05, koeTo o3HayaBa, 4e
HsIMa CTATUCTHYECKH 3HAYMMa Pa3lInKa MEeXAy HadalHUTE CTOWHOCTH
Ha JBeTe rpynu. ToBa MOTBBPXK/IaBa, Y€ B HAYAIOTO Ha €KCIIEpUMEHTa
EI' u KI" ca Ounu cXxomHu.

P-croitnoctra (0.000016) e MHOTO MO-Manka ot 0.05, koero
03HauaBa, Y€ paslinKkaTa MEXKIy TPYIUTE B Kpas Ha €KCIICPUMEHTa ¢
CTaTHCTUYECKH 3HaYnMa. ToBa MOTBBPKaBa, Y€ WHTEPBEHIIHSITA HIIN
EKCIIEPUMEHTATHOTO BB3/ICHCTBHE € TOBEJIO A0 3HAYUTEIHN MPOMEHU
B EI" cnipsimo KT'. B kpas Ha excriepumenTa P-ctoitnoctTa (0.000016) e
MHOro mno-manka ot 0.05, koero o3HauaBa, 4e pa3NHKaTa MEXKIY
IpyNUTe B Kpas Ha EKCICPUMEHTa € CTaTHCTUYECKH 3Hayuma. ToBa
MOTBBPXKJIABA, Y€ HUHTCPBEHIMITA WM  CKCIICPUMEHTAIHOTO
BB3/CHCTBHE € 10BeNo A0 3HaunTenHu npomeHu B EI' cnpsimo KT

Haii-uecta npuunHa 3a mosiBaTa Ha CUJIHA W OrpaHUYaBalla
0oJKa ca MYCKyJHO-cKelneTHUTe HapymeHusi (Ilonos, 2002; 2009).
Cnopen cratuctukara, B EBpoma 20-30% ot HacelneHHETO € 3aCEeTHATO
ot To3u npobaem (Hagen, 2012).

Penmuma aBTOpHM HacodBaT CBOWTE M3CIENBAHUS B THPCEHE Ha
pa3IMYHU METOJIU M CPEJICTBA, KOUTO OMXa MOBJIMSIN MOJOKUTEIHO
OCHOBHHUTE OrpaHu4vaBamy ¢akrtopu (00yika, CKOBaHOCT, HaMaJieHa
paboTOCIIOCOOHOCT U JIp.) U OMXa JOBEJIH /10 10100psiBaHEe KaueCTBOTO
Ha >KMBOT HA TakuBa NarueHTH (3namkos, 2024). B mocmegHute
JIECETHIICTHUS CHJTHO 3a4eCTsIBAT OTUIAKBAHUATA OT TO3W THIL. 3J[paBHU
CHEIMAJIUCTH CMSATAT, Y€ TOBA O MOTJIO JIa C€ Ib/DKU Ha ChBPEMEHHUS
HAYHH HA JXUBOT.
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B aBropckata MeTOAMKa BKJIIOYMXME IPHUIOKCHUETO Ha
Huckoenepruen nmasep (crynmen nazep) — EVRL mazeprepanus. Tosu
TUN Jla3ep ChueTaBa JBa Ja3epHH IUOJa C BUOJIETOBA M YEpBEHA
ceetnmuHa OT 405 — 635 nm. YepBeHara cBeTiMHA HMMa CHJICH
MPOTHBOBB3MAIHUTENCH eEeKT, YBelndaBa nNpou3BoaAcTBoTo Ha ATD n
MPOTEHHOBUSI CHHTE3. ToBa BOAM IO CHIIECTBEHO peIylUpaHe Ha
Oonmkara. OcBeH TOBa IIOBHIIaBa HHWBAaTa HA KOJIareH, OajaHCHpa
MapacUMIIaTHKOBaTa CHCTEMa W TOA00psiBA KPBBO U JUM)O
MUKpOLMpKyJanusaTa. BuoneroBata cBeTIMHA OT Jpyra CTpaHa
CTHMYJIUPA OCHOBHO CIMITATHKOBATa HEPBHA CUCTEMA.

To3u cnennanu3upaH BUJ J1a3epTepanusi UMa CHUIIHO WU3pa3eH
MPOTHBOBB3MAIUTEICH W aAHANTUTHYCH  epeKT.  YCKopsBa
BBH3CTAHOBSIBAHETO HA THKAHW KATO IMPEIU3BHKBA THKAHHO JCIICHE,
mo/o0psiBa BacKyJapHaTa akKTUBHOCT KaTo CTHMYJHpa 00pa3yBaHETO
HAa HOBH KalWJIsIPW B 3acerHaTa 30HA. TOBa OT CBOS CTpaHa yCKOpsBa
neqeOHus Tpoliec, yBearnyaBa MeTaboJIMTHATa aKTHBHOCT U pelylupa
oOpa3yBaHeTo Ha (puOpo3Ha ThkaH. Jlazepa JaBa BB3MOXKHOCT Jia Ce
TPETUpAT HEWHBA3WBHO TPUTECPHU TOYKH M AKYMYHKTYPHH TOYKH,
KOETO OCHTYPSIBa JOMBIHUTEIHO 00€300IsBaHe HA 30HATA.

IMpu manuenture ot EI" naseprepanus e npunaraHa 1sa mbTH
CEeIMUYHO IO MPOTOKON 3a XPOHWYHA OOJKOBA CHMIITOMATHKA.
Wznon3sanu ca Tpu MporpaMu 3a JIeYeHHEe — CTUMYJIAIHs Ha N. vagus,
JTUPEKTHO PUJIOKEHHE BEPXY JIyMOOcakpaliHa o0acT u 006e300is1BanHe
B JyM0OocakpaiHa 00JIacT Ha MSCTOTO Ha OOJKaTa B ChUETaHUE C
aKTHBHOTO OOJIG3HEHO [IBIDKCHHE OT CTpaHa Ha IalHeHTa.
Crnenmanu3upanusi jlazep ce KOMOWHUpA C OCTaHAIUTE METOIU W
Cpe/CTBa BKJIIOYCHHU B HAIlIaTa aBTOPCKA METO/IHKA.

[puiokeHnTe CeNUAIM3UPAHH CPEACTBA U METOIH BOJIST JI0
OnaronpusTHO MOBJIMsBaHE Ha OoskaTa. MaHyaHaTa MOOHMIM3AIINs Ha
MEKHTE ThKaHU BH3/ICHCTBA HA JIOKAJTHUTE JIC3UH B TSX, A IBIKCHUATA
OT CIICIMAIM3UPAHUST KOMIUIEKC YCHIIBAT e()eKTa OT MPHIOKEHHUETO H.
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[IpunoxxeHnuTe NpUOMHU yBeIMUYaBaT XHWIIEPEMUAITa M TpoduKara Ha
TpeTHpaHUTe CTPYKTypu. Hskom mpoydBaHWs [OKaszBar, de
00e300JIBaHETO Cc€ ABIDKH Ha TMPEMaxBaHETO Ha MPOAYKTHTE OT
MeTa0oIM3Ma U HaBJIM3aHETO Ha CHAOTeHHH BellecTBa. MeXaHHYHOTO
Ipa3HeHe KOeTO ce IoilydaBa OT Jpyra CTpaHa OT MaHyajHara
MOOWJIM3aIMsl ChIIO MNPEAM3BHKBA pE(IEKTOPHO HamalsBaHe Ha
pernoHanHaTa Homumemnius. [lonydeHnTe B HACTOSIIOTO MPOYyYBaHE
pe3yNTaTH MOTBBPKAABAT M3BOJUTE OT Penuiia APYTH MPOYYBAHUS.
Mitova et all (2020) B cBoe wu3cienBaHe mpociensBar epekra OT
MPIJIOKEHHETO Ha JeceT - JHEBHA KOMIUIEKCHATa Tepamus MpH
MYCKYJIHO-CKEJIETHATH JTUCQYHKIMH B TpbOHAYHUS CTBHJIO, KaTo
perucTpupaT HamasBaHe Ha OonkoBaTa mepuenmus ot 9,0 + 0,99 mm
mo 1,52 + 0,85 mm (Mitova et all, 2020).

B npmocrenHara nuTeparypa ce OTKpWUBAT peaula JApYTH
MPOyYBaHUS, KOWUTO CBIIO OTYHUTAT IIOJIOKUTENCH e(eKT BBpPXY
CUMIITOMUTE Ha OOJKa cie] MPUJIOKEHHWE Ha MaHyalHa Teparus
(Hersman, et.al. 2017; Lesi, et.al. 2016).

B mpoyusane na Stoyanov et all (2020) koeto BkirouBa 48
JWIa, Ha cpeiHa BB3pacT 4. = 44.81+5.07 roguHM C J0Ka3zaHa
MYCKYJIHO-CKeJIeTHA IUCPYHKIUSA B 00JacTTa Ha TPHOHAYHHS CTHIO
ca MPUIJIOKEHU MUO(ACIIHATHA TEXHUKH W KHUHE3WOTEWIT aIUTHKAIIWY.
ABTOpUTE TIONydYaBaT CXOAHW pe3ynratu. CpemaHuTe HadaTHU
croiiHocTn o BAC ckanataca A =7.91+09 mm3a Kl u A =836+
0.7 mm 3a EI', a B kpast Ha nepuoja AOCTUTAT 0 H.=6.52+1.08 mm

3a K['u A =4.08+0.7mm 3a EI (Stoyanov et all, 2020).

B nmpyro usciensane mpoBeneHo oT Mitova et all, (2020) B
KoeTo ca u3caeaBanu 36 nuna (12 xeHu u 24 MpxKe) CbC CHHAPOM Ha
mymOocakpanHa 0oJIKa aBTOPHUTE MOJydaBaT CXOAHU pe3ynTartu. [Ipara
Ha Oonkata HamamsBa ot (x SD) 9,06 = 0,79 mm B HadamoTro Ha
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npoyusanero jgo A = 1,69 £ 0,82 mm crex NPWIOKEHHE Ha
crienuanusupana kunesutepanus (Mitova et all, 2020).

Bbrpexu MojgoXuTeNHUTE Pe3yNTaTH JOKIABAHU B TIOBEYETO
MPOYYBAHUS 10 MOMEHTA PasrIeKJally MPUIOKEHUETO HA Pa3IMYHH
MaHyallTHH MeTOAM TpH HecrnenupuyHa nymOanHa Oonka B TIO-
royiiMara 4acT OT TSX He ce JIOKJIaJBa 3a PelIeHHe Ha mpodieMa B I10-
aeirocpodeH mwiaH (Chenot, et. Al., 2017).

Tl kaTo OoMKaTa ce sIBSBa €IMH OT OCHOBHHUTE OIPaHIYaBAIIIN
(akTOopu ® BOJM JIO HaAMalsIBaHE HA MOOMIHOCTTa M (PYHKIIMATA Ha
nmymOanHAS MOS0 Ha TPBOHAYHWS CTHIO, HEHHOTO pemynupaHe
BB3MOXKHO Hai-Obp30 W B Hal-rOIsIMa CTENEH € OT M3KIIOYHTENTHA
Baxkroct (Zhao et al., 2017; Mitova et al., 2021). Pesynrarute,
MOJTYYeHH B HACTOSIIOTO TMPOYYBAaHE CHINO TIOKa3BaT CHIIHO
HamaysiBaHe Ha Ooskarta. ['onsiM Opoii mpoydBaHHs ChOOIABAT 3a
TIOJIOJKUTENEH eeKT BbpXy CUMIITOMHUTE Ha OOJKa cie]] IPHIOKEeHHEe
Ha mManyasiHa tepanus (Hershman et al., 2018; Lesi et al., 2016).

Pe3yaTaT u TMCKYCHSI OT TeCT 32 onpe/eJisiHe CTeNneHTa
Ha 0osakaTa o metoaa Ha MepJ O. [lo6une

Taonuya 13. Tecm 3a 601xa no Mepn O. J[odune
Er Kr

Mean Std. SD V% Mean Std. SD V%
error error
Hauano | 4259 0.103 0575 1352 425 0.135 0.762 19.93

Kpai 1.258 0.079 0.444 3536 1469 0.118 0.671 45.70

[Nomo6HO Ha pe3ynTaruTe OT BH3yanHo aHanoroBaTa ckaia 3a
6onka, Tecta Ha Mepn O. [loOmHe MOTBBpXKIaBa MO-rojIsIMaTa M
penykuus npu nanueHTute ot EI'. OTueTeHnTe Ha4aaHu CTOMHOCTH Ha
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HalMeHTHTE OT Ta3u Ipyna ca . =4.259 + 0.575, a npy NalUeHTUTE OT
KI' ca A = 425 £ 0.762. CroiiHOCTUTE H3MEPEHH B JBETE
M3CTIeIOBATENICKH TPYIH B HAYAIOTO Ca MPAKTHYECKH €IHaKBH, 0e3
CTAaTHCTUYECKH 3HaYMMHU pa3iuku. Ciex MpuiiokeHrne Ha aBTOpCKaTa
MeTO/MKa, TIpK nanuenTute ot EI' Gonkata Hamalssa 10 CTOHHOCT
= 1.258 £ 0.44, a ipu nauuenTute ot KI' 0CTaBaT Majko Mo-BHCOKH
=1.469 £ 0.671. B Haganoro koe(hUIIMEHTHT Ha BapHaIlis € MMO-HIUCHK
B EI" (13.52%) cupsimo KI' (19.93%), xoeTo o3HauaBa o-XOMOTEeHHA
rpyna. B kxpas obave Koe(WIIMEHTHT Ha BapHalus 3HAYUTEIHO ce
yBeanuaBa (ocooeno B KI', kpmero mocrura 45.70%), koeTo mokaszsa
Mo-rojisiMa MHAWBUAYAJIHA Pa3jIMKa B p€aKlusATa KbM MHTCPBCHIMATA.
Jannaute ca 0600menn u mpencraBenu B Tabmuma 13. [Ipu cpaBHeHME
Ha TIONyYEHHWTE pe3yJTaTH CcieJ] MpujaraHero Ha amnpoOupaHara
MCTOJUKa C€ OTYHUTAT AOCTOBCPHU PA3JIMYMA B Kpasd Ha U3MCPBAHCETO
npu Mann Whitney p < 0.05; p = 0.023) (I'paduka 2).

° 1 EkcnepumMeHTanHa rpyna
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TI'paghuka 2. [Junamuka Ha pesyimamume omyemeHnu om mecma Ha Mepn
O. HJobune 3a 6o1xa npedu u cired mepanesmuunus Kypc npu nayuenmume om EI" u
KT

EI' moka3Ba mo-roissMo HaMajieHHe Ha 00JIKaTa, KOETO

Mperoara, ye IpuioKeHaTa Teparnus B Ta3U rpymna € mo-eeKTUBEH.
ITo-uuckure SD u Std. error B EI' mmoka3Bsar mo-mociie1oBaTeIHu
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pe3yaTaTH, KOETO O3HayaBa, 4Ye HHTEpBEHIMATA € padoTuiaa To-
€IHAaKBO 3a MoBe4yeTo ydacTHULM. KoeduuueHTHT Ha Bapuanus
(V%) e mo-Bucok B kpasi, ocooeno npu KI', koeTo Moxe a 03Ha4aBa,
4e HSIKOM X0pa ca ce MOBIHSIIN J00pe, a APYTH — He TOJIKOBA.

JlymGocakpannata 0onka € €IHa OT BOJCIINUTE NMPUIHHH 3a
WHBAJIUIHOCT B CBETOBEH Maiial. 3HaunTesneH Opoii Xxopa ca 3acerHaTh
M MMa rojisiMa TeKeCT BbpXy MKoHOoMmmuKaTa (Stoyanov et al, 2020).
KommnekcHuAT neuebeH moaxoa € MHOTO BaKeH 3a OnaronpusiTHUS
U3X0J MW HaMalldBaHC Ha pHCKa OT PEUUAWBH. CHCI[ HaImpaBCHUAT
TuTepaTypeH 0030p B HaIIeTO W3CIeABaHE HHE KOMOWHHUpaxme
MaHyaJIHu MCTOAHWKH, CIICHHUAIU3UPAHU YIIPAXKHCHUA WU TCpaluAa CbC
CTyOeH Ja3ep 3a TMo-0pp30 W edekTuBHO (PYHKIMOHATHO
Bb3CTAaHOBsIBaHe Ha manuenture. M cnopex asropute Booth et al.,
(2017) e manko BEpOSITHO €IWH BUJ TPCHUPOBKA C YIPAXHEHUS 1A €
Hal-ToOpHUAT MOAXON 32 JieueHHe Ha HecreupuIHa TyMOanHa OoJKa.
ABTOpHUTE TIPEIOCTaBS JOKA3ATEICTBA, Y€ ,,aAKTUBHUTE TEPAITUU‘‘, KaTO
nuaTec, CTaOMIN3alys/ IBUraTelIeH KOHTPOJ 1 00y4eHHe 32 aepoOHU
YHpaXKHEHUs, IPH KOUTO MAIMEHTHT € HACOUBaH, aKTUBHO HAChpUaBaH
Jla ce IBMOKU M YIIPKHSBA 0 MPOTPECUBEH HAYWH, ca Hal-e(heKTUBHU
(Booth et al., 2017).

KomextnB oT wW3ciemoBaTenu  choOmIaBar, dYe HMa
JIOKa3aTeJICTBA C YMEPEHO KayecTBO, Y€ MaHHIyJaIuira Hu
MOOWIN3aIMsATa BEPOATHO HaMaisgBaT OoJikaTa W MOZOOpsBaT
(yHKIMUTE Ha TAIIMEHTUTE C XpOHUYHA OOJIKa B KpbeTa. M3rnexa, ue
MaHMITyJAUATA MMa TO-TOSIM €(QEeKT OT MOOMIM3auusiTa U JBETE
Tepanuu ca 6e3onacHu. MyInTHMOJATHATE TPOTPaMH MOTat Jia ObJat
obemrasaina ppamoxuoct. (Coulter et al., 2018).

Shi et al, (2018) ycraHoBsBaT, 4Ye TepareBTHYHHUTE
yOpakHEeHWss BbB  BojJa ca  N0-e(EeKTHBHO  JIEYeHUE  OT
(U3MOTEPaNeBTUYHNUTE METOAM 10 OTHOLLIEHUE HA MHTEH3UBHOCTTA HA
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Oonkara, Ka4eCTBOTO Ha )KUBOT, KAYECTBOTO Ha ChHS U M305TBaHETO HA
CTpaxa IIpH MaIMeHTH ¢ XpoHu4YHa O0oka B KpwseTa (Shi et al., 2018).

ChIIMAT KONEKTUB OT H3CJIeNoBaTeNu MyOiIMKyBa MeTa-
aHaJn3, KOWTO BKJIIOYBA 8 paHIOMU3MPAHU KIMHUYHYU POYYBAHUS Ha
TEpaneBTHYHH YIPAKHEHHS BHB BOJA 32 XPOHHYHA OOJKAa B KPbBCTA.
[IpoasmKUTETHOCTTA HA HHTEPBEHLIUATA C TEPANICBTHYHH YIIPAKHEHHS
BBB Bojia € oT 4 o 15 cenmunin. MiaTepBeHIMATa € Onyia mpujlarana oT
2 10 5 IbTH CEIMHUYHO, BCEKHA OT KOUTO C NPOABILKUTENHOCT OT 30 1o
80 mMunyTH. PesynraTure moka3BaT, 4e TeparneBTHUHHUTE YIPAKHEHUS
BBB BOJIa MOTAT 3HAYMTEITHO J1a HAMAJISIT HHTCH3UBHOCTTA Ha OoJIKaTa
NpU TalMeHTH C XpPOHWMYHa OoNKa B KpbCTa M Ja MOAOOPST
(YHKIIMOHAIHOTO UM HHUBO. Pe3ynTaTHHTE KOHCTATAIMH IMOKA3BaT, 4
nmonobpeHneTo Ha OoskaTa U AUCPYHKINATA B TPyIHaTa ¢ TEPAIeBTUIHA
BOJHHU YNPaXHEHUS € HE CaMO CTaTUCTHYECCKH 3HAYMMO, HO € U
kauHrmYHO 3HaunMo (Shi et al., 2018).

Hdpyru aBTOpM [0Ka3BaT €QEKTHBHOCTTa HAa AalUIMKaIUs C
KMHE3WOTEHI, pe3ylTaTH OT Mpoy4YBaHE [OKAa3BaT 3HAYUTEITHO
HaMmallsiBaHe Ha 0oJIKaTa, 00eMa Ha JIBHXKECHHE U YCEITAHETO 32 MO3UIIHS
MIPU SJIMTHH KyJITYPHUCTH ¢ HecnienudraHa XpoHUIHa TymOaiHa 6oka
BeJHara ciej ammkamus ¢ kuaesnoreitn (Castro et al. (2012); Lee et
al. (2012).

OcBeH TOpecrnoMeHAaTUTe CHEeNHAIN3UPaHU CPEJCTBa, HHE
cMsITaMe, Y€ BCSKO €JHO OT BKJIIOUCHHTE B aBTOPCKATa METOJUKA
CpeACTBa € HAcOYeHO B IMO-MAJKa WJIM B IO-TOJSIMA CTETNEH KbM
MOBNHMsIBAHE Ha Oosikata W MOOWJIM3MpaHe Ha JIyMOocakpaiHaTa
o0acr.
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PESyJ'lTaTI/I N TUCKYCHUHA OT U3CJIeIBaHE o0eMa Ha ABHKECHHE

B rPbOHAYHHS CTHJIO
Taonuua 14. Obem na dsusicenue — I'C (pazcmosiHue npvemu — oo — cm)
Er Kr

Mean Std. SD V% Mean Std. SD V%
error error
Hauano  55.84 0.74 4124 739 59.09 0.897 5.076 8.59

Kpaiu 16.84 0.838 4.670 27.73 34.00 1362 7.704 22.66

3a oruuTaHe obema Ha JBW)KCHHE B TPHOHAYEH CTHIO
M3MEpUXME Pa3CTOSHUETO B CAHTUMETPHU OT BbpXa Ha TPETH MPBCT J0
MoJia Py U3BBpIIBaHE Ha (IEKCHs B Tpyna. B HauanHOTO M3MepBaHe
cpeaHaTa CTOHHOCT Ha manuenTute ot EI' e # = 55.84 £ 4.12 cm, a npu
nanuenture ot K[ A = 59.09 + 5.07 cM. M3MepeHuTe HayaaHu
pe3yaTatd ca ONM3KM 1O CTOWHOCT Oe3 CTaTUCTUYECKH 3HAUYNMHU
Pa3INKH, KOETO 'Y IIPaBH MOIXOISINHN 32 CPABHEHUE CIIeT IIPOBeIeHaTa
CHenuanu3upana KuHe3uTepanus. KpallHuTe pesynraté  npu
naruentute or EI' mocturar croifHocTH oT A = 16.84 + 4.67 cm,
nokato npu namuentute ot KI' ca 0T4eTeHH cpeiHM CTOMHOCTH OT
=34.00£ 7.7 cm. JlarHauTe ca 0000meHn U ipeacTaBenn B Tabmuma 14.
[Mopaau crierudukaTa Ha U3MEPEHUTE CTOMHCOTH, ITPH CPABHEHUE HA
MOJIyYeHUTE pEe3yJTaTh cJeJ TPOBEACHUS TepamneBTHUYeH Kypc
n3nomBaxMe Tecta Ha Mann Whitney 3a cpaBHEHHE Ha HE3aBUCHMU

W3BaJIKU, KOWTO IMOKa3Ba CTATUCTUYECKH JAOCTOBEPHH pasziuuus (p <
0.05; p=0.001) (I'paduxa 3).
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Ipaguxa. 3. /Junamuka na pesynmamume omuemeHu om mecma 3a ooem
Ha dsudicenue 8 tymbanen 0sn wa I'C npedu u cied mepanesmuyHus Kypc npu
nayuenmume om EI" u KT

N3mepeHoTo pa3cTosiHue NpbCTU-NOJ NpU nanueHTture ot EI
ce pedyuupa B IO-TOJsSIMA CTENEH, B CPaBHEHHE C IIOJyYCHHUTE
cToriHocTy npu nanuentute ot KI'. Ha 6a3ara Ha ToBa, oT4MTaMe T10-
3HAYMMO MOJOOPEHHE MO OTHOLICHUE MOABIXKHOCTTA HA TPHbOHAYHUSA
cTBJI0 NpH Ta3u rpyna naueHTH, qokaro npu nanuentute ot KI' obema
Ha JIBH)KEHHUE ce 1000PsABa, HO B O-MaJIKa CTEICH.

Job6paTta HOABMKHOCT B TyMOATHUS M JTyMOOCAKpaTHHUAT ST
Ha rpbOHAYHUS CTHIO € OT M3KIIIOYMTETHA BAXKHOCT 32 HEropara j100pa
¢yHkunonansoct. IlpenBua ToBa, roiasimMa 4acT OT NPHIOKEHHUTE
CpeacTBa B anmpoOupaHaTa OT Hac KMHE3UTEpaleBTUYHa MporpaMa ca
Haco4YeHM KbM MOOWJIM3MpaHEe Ha MEKUTe THKaHH U BCHYKU CTaBU
HaMHpaIy ce B Ta3u 00JacT.

[Mpeaumun  mpoyyBaHWs CHOONIABAT, Y€ XPOHUYHHUTE
OIUIAKBaHMS Ha MaLMEeHTH C JiymMOocakpajgHa OojiKa ca CBBbpP3aH C
HaMaJieHa TOJIBM)KHOCT TpH Mo-Bb3pacTHUTe nomysnaruu (Kato et al.,
2019).

Crienaiu3upanuTe yIpaXHEHUs ca eeKTHUBHO JIEUCHUE NpU
XpOHWYHA 0O0JIKa B JIOJHATA YaCT HA I'bp0a, HO Ma MAJIKO NIPOYYBaHHS
OpU BB3PACTHU XOpa M €(PEeKThT OT HHTEPBEHUMTA € CIOPEH.
[IpoyuBaHusiTa KOUTO CE OTKPUBAT B JOCTBIIHATA JUTEPATypa, YECTO
uMar 3a 1en Ja ObJe CpaBHEHa c(HKACHOCTTa Ha pPa3IUYHUTE
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yIpaKHEHHS 32 TEPAITUs Ha XPOHHYHA TyMOaaHa 00JIKa, TUCOYHKITHS,
Ka4eCcTBO Ha ’KMBOT M MOOMIHOCT IIpH Bh3pacTHH Xopa (Zhang et al.,
2023).

B nombiHeHHE KbM KIMHHUYHATA TEpanust U (GU3HOTEpaInusiTa,
TpEeHHpPOBbYHATA Tepamus (yNpaXHEHWsATa) € eaHa OT Hai-
pasnpoOCTpaHEHUTE TEPamud 3a XpOHWYHA JymbanHa Oomka. U
AMepUKaHCKHS KOJIeK Ha JIEKapuTe M YYeHU OT EBpomelickus chro3
MPernopbyYBaT TEPANUATA ChC CIHCHUATU3UPAHU YIPAXKHEHUS KAaTo
OCHOBHO CPEJICTBO 32 JICYeHHE Ha XpOHUYHA HecTienupuyuHa TymOanHa

6onka (Airaksinen et al., 2006; Cress et al., 2005).
Taonuua 15. Tecm na Omm (cm)

Er Kr

Mean Std. SD V% Mean Std. SD V%
error error
Hauano  1.129 0.129 0.718 63.63 1.313 0.083 0.471 35.88

Kpaii 4.065 0.13 0.727 19.90 3.719 0.092 0.522 16.06

3a oTuMTaHe Ha CTaBHATa MOOMIIHOCT Ha JIyMOaleH sl Ha
rppOHAYEH CTHIO € MPUWIOKeH U Tecta Ha OTT B JONBIHEHHE KbM
M3MEepeHMs 00eM Ha JIBMKCHUE ChC CaHTUMETpus. [loydeHuTe JaHHN
ca npeacraBeHu Ha Tabmuma 15 u 'paduxa 4.

Hauanmaure u3MEpeHM CTOMHOCTH B CAHTUMETPU IIPH
nanuenture oT EI' mokasBaTr cpemaHo A =1.129 + 0.718 cm, a Ha
marmenTure or KI' e # = 1.313 = 0471 cm. Cren MIPOBEACHHUS
TeparneBTHYeH Kypc npu manueHTrTe oT EI' m3MepeHnuTe cToMHOCTH
nocturar . = 4.065 + 0.727. IIpu mammentute ot KI' m3mepenwure
croitHOCTH ca = 3.719 + 0.522. [Tony4eHnTe JaHHM B HAYAJIOTO HA
MMPOYYBAHETO Ca MHOTO OJM3KH IO CTOHHOCT U 0€3 CTaTHCTUYECKH
3HAYUMH PA3JIMKH, KOETO TH MPABU MOAXOMAIIN 32 CPABHEHUE B Kpas
Ha HW3CJICIBAaHETO. 3a CpaBHEHHWE HA KpalHHUTE pe3y/TaTd, Hopaau

35



TsaxHara crnenuduka ¢ npwioked Mann Whitney test, mpu KoiTo ca
OTYETEHH CTATUCTHYECKH HocToBepHM pasmuuns (P < 0.05; p = 0.04).
[MoyyeHaTa CTaTHCTHYECKA pa3iiMKa € JOCTOBEpHA, MaKap u B
MO-MaJika CTEIeH, KOeTO CMsTaMe, 4e Ce Ib/UKU Ha (pakTa, ue TecTa Ha
OTT ¢ HacoYeH KbM IIO-TOPHHTE MIsJIOBa Ha JIyMOATHHA [sUI Ha
PBOHAYHUSAT CTHJIO U JTyMOO-TOpAKAIHHs IPEXOJ, JOKATO METOIUKA
Ha HACTOSIIOTO TPOYYBAHE WMa 3a e Ja MOOWIM3Upa B MO-TOJIsIMa

CTETIeH JTOTHUS J5UT Ha TyMOalTHaTa 00IacT U TyMOocakpaiHaTa 001acT
HaI'C.

1 ExkcnepumeHTanHa rpyna
E= KoHTponHa rpyna
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i
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TI'pagpuxa 4. [lunamuka na pezyimamume omuemenu om mecma Ha Omm
(cm) 3a mobunnocm Ha aymbanen oan Ha I'C, npedu u cred mepanedmuytus Kypc npu
nayuenmume om EI' u KT

OcCBeH OCTaHAJIUTE METOAM 3a OTYATAHE 0OEMa Ha IBIKEHUE B
JIyMOAJTHUS [T Ha TPhOHAYHUS CTHJIO, B JIOIBJIHCHHUE MTPUIIOKUXME H
tecta Ha [lloOep, KaTo MorydeHuTe JaHHU ca rpecTaBeHu Ha Tabmuia
16.

Ta6auna 16. Tecm na Lllobep (cm)

EIr Kr
Mean Std. SD V% Mean Std. SD V%
error error
Hauano 1.484 0.102 0.569 38.40 1.563 0.089 0.504 32.26
Kpai 3.71 0.082 0.461 1244 3.25 0.118 0.672 20.68
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IIpy nHavyanauTe wu3MepBaHus Ha mnanueHture ot EIT ca
OTYETEHH CPEIHM CTOMHOCTH OT + = 1.484 + 0.569 cm, a mpu
naruenTute ot K[ X = 1.563 + 0.504 cm. JlaHHHUTe ca ONU3KH IO
CTOWHOCT 0€3 CTAaTUCTHYCCKH 3HAYMMM Pa3jINuK{, KOETO TH IIPaBH
MOAXOASIIM 32 CpaBHEHHME B Kpas Ha TepameBTUYHHUS Kypc. Cren
MIPOBEICHATA CIICNMATN3NpaHa KHHE3UTEPANHs CPEIHUTE CTOWHOCTH
npu nanuenture ot EI' gocturar go A = 3.71 + 0.461 cM, a npu
namenture ot K[ X = 3.25 + 0.672 cm. Kakto u MIPU OCTaHAJIUTE
W3IIOJI3BaHN METONIW 3a oTuhTaHe obema Ha nBmxkeHne B ['C u Tyk
MoJTydeHuTe (PUHAITHU CTOWHOCTH IMOKAa3BaT CTATHCTUYECKH 3HAYHMU

pasnuku B non3a Ha nanuenture ot EI' (Mann Whitney, p< 0.05; p =
0.01).

[ EkcnepuMeHTanHa rpyna
. E== KoHTponHa rpyna
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I'pagpuka 5. Junamuka na pesyimamume omuemenu om mecma Ha [llodep
(cm) 3a mobunnocm na aymbanen osn wa I'C, npedu u cied mepanesmuynus Kypc npu
nayuenmume om EI' u KT

BxiroyeHnTe TEXHWKH Ha TepaneBTHYEH, MOOWMIH3UpAI]
MacaX W MaHyaJlHa MaHumynauus npunoxeHu npu EIT memdar
CTUMYJIMpaHE Ha KPHBOHOCHHTE CBHJOBE, KOJAreHOBUTE BIIAKHA,
MYCKYJIHaTa M CyXO)KMJTHaTa ThKaH W HEpBHHUTE KIEeTKH. [locTaBenuTe
33JlauM ca J1Ja HaMaJUM CKOBAaHOCTTa Ha MYCKYJIHTE U CYyXOXUIMATA,
YKpernBaHe Ha MYCKYJHTE CTaOWIM3aTOpH Ha TPHOHAYHHSA CTHIO;
no00psABaHe eNacTUYHOCTTa Ha ThKAHWTE W yBeInyaBaHe oOema Ha

37



JBU)KEHHE Ha CTaBUTE; Jja C€ HAMaJIM BB3MAJICHUETO U OTOKA B MEKHUTE
THKaHU; /1a TIOBIUSIEM MPUTOKA Ha KPBB B MYCKYIJIUTE, KOETO OT CBOSA
CTpaHa Ja Hachkpuyd oOMeHa Ha XpaHUTEIHM BEIIECTBA U
OTCTpaHsIBaHETO Ha TOKCWHHTE, HAMaJISIBaiKK OonKara.

BrxrroueHnTe aHANUTUYHY yTIPAXKHEHUS — Y 3a U3TETIIAHE, 32
reBKaBocT Ha ['C u ynbpmkaBaHe Ha CKbCEHaTa MyCKyJaTypa; Y 3a
oTOpeMeHsBaHe, Y 3a momoOpsBaHe HOpPMallHaTa MOOMIIHOCT Ha
TpBOHAYHUS CTHIO; Y B H3OMETPUYEH W M3OTOHUYEH PEKUM,
ABTOMOOMIM3AIIMOHHN TEXHUKH U Y € ypenu U Ha YpeAH ca BaXkKHH,
3aI0TO CIToMaraT 3a HMOJAbpKaHe Ha MOOMITHOCTTA Ha MYCKYJIHTE Ha
JOJIHAaTa 4YacT Ha T'bp0a, CTaBUTE W CHEAUHHUTEIHATa THKaH. AKO
CTaBUTE W THKAaHWTE HE C€ NIBMKAT J0Ope, ToraBa JBIDKEHHETO Ha
ISUI0TO TSUIO 1€ ObJie HApYIIEHO U 0OJIe3HEHO.

VopaxHeHus 3a MYCKyJHa pellakcaluss — CTPEYHHI 3a
CTaTHYHUTE MYCKYyNH, Tmoctm3oMerpuyHa pemakcanus (IIAP),
JVXaTeTTHU TEXHUKH, Y 32 MOOWIHM3anus, Y 3a CHJIOBA U3APHKIMBOCT
Ha cjlabuTe MUHAMHYHU MYCKYJIM, CTaTHYHU Y 3a CTaOWIM3aIus Ha
Ta3a, KaKTo U 3a IMoI00psBaHe Ha MYCKYJIHHUS OajaHc, KOpAMHAIINOHHH
¥V, aBTOMOOMIM3aIMs moBuIIaBaT noasmwkHocTTa Ha I'C 1 crromarar 3a
HaMaJIsIBAaHEe HA MYCKYJIHUAT AUCOaNIaHC.

[lpn wu3cnenBane OTHOCHO e(QEKTHUBHOCTTA Ha Macaka,
pe3ynTaTH OT MpOy4YBaHE IIOKa3BaT 3HAYMTENHO HaMalsBaHE Ha
KOJIMUYECTBOTO O0Nlka, o0eMa Ha JIBIKEHHE U yCEIIaHeTO 32 TO3HIIUs
MpPU €IUTHU KYyJITYPHCTH, CTpajamly OT HeclelupuIHa XPOHHYHA
OoJka B KpbcTa, cien Macax. [IprnunHaTa 3a HamasIsiBaHETO Ha OoJIKaTa
CJIe[l Macak MOXe J1a Ce TBJDKM Ha HaMaJsIBaHETO Ha aKTUBHOCTTA Ha
HEPBUTE, HaMaJIsIBaHETO Ha MYCKyJHarTa BB30YIMMOCT,
CTUMYJIMPAaHETO Ha anda BIaKHATAa M PEryJUpaHeTO Ha MYCKYJIHUS
touyc (Forlan et al., 2008; Cherkin et al., 2009; Nazemzadeh et al.,
2012).
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OTHOCHO edeKTa OT CyXHs WIJIOTEPaneBTHYCH METO],
pe3yaTaTd OT MPOydYBaHE IOKA3BAT 3HAYUTEIHO HAMAJsIBaHE Ha
KOJINYeCcTBOTO 0osKa, 00eMa Ha IBW)KEHHE M YCEIIAHETO 3a MO3ULIMS
MIPU SJIMTHU KYJITYPHUCTH ¢ HecniennpriaHa XpoHUYHa TymMOaiHa Ooska
ciren npwioxenne Ha To3u metox (Tedoros et al., 2020; Hong Teng et
al.,2018).

OTHOCHO e(eKTHBHOCTTa Ha CTPEYMHTa, pe3yJITaTH OT
MPOyYBaHE IMOKA3BAT 3HAYHUTEIIHO HAMAISBAaHE HA KOJUYECTBOTO
Oonka, o0emMa Ha JIBWJKEHHE W YCEIIAHETO 3a TMO3HLUS MPH EIUTHH
KyJITYpHCTH C Hecnenu(uyHa XpOHWYHA IymOamHa Ooika cien
CTPEUMHT, KOETO € B ChOTBETCTBHE C KOHCTaTanuuTe Ha Bahaduria and
Gorodut (2017) u Shamsi et al. (2020) (Bahaduria and Gorodut, 2017;
Shamsi et al., 2020).

Pe3yaraTu ¥ qUCKYCHSI OT MaHYaJIHO-MYCKYJIHO TeCTyBaHe
HA MYCKYJINTe HAa Tpyna

MaHnyaJIHO-MyCKYJIHO TecTyBaHe Ha m. Errector Spinae
Tabnuua 17. MMT — m. Errector Spinae (cmenen)
Er KI'

Mean Std. SD V% Mean Std. SD V%
error error

Hauano  2.645 0.098 0.557 20.82 2.438 0.099 0564 23.15

Kpai 4.548 0.090 0.506 11.12 3.625 0.086  0.491 1357

OcBeH crerneHTa Ha Oollka W MOOWIIHOCT B JTyMOAJTHUS WU
nymOocakpaneH 11 Ha ['C, OT CBbIIECTBEHO 3HAaYeHHE 3a
(YHKIHMOHAIHOCT U CTAOMJIHOCT Ha Ta3W 30HA € U MYCKYJIHATa CUJIa Ha
OCHOBHHU MYCKYJIHH TPYITH Ha I'bp0a U a0JOMHHAIHATA MYCKYJIaTypa.
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PesynTatuTe OT NpoBeIEHOTO MaHyaJIHO-MYCKYJTHO TECTyBaHe
B Ha4yaJloOTO Ha W3CJIEJBAaHETO Ha TAIWEHTHUTE OT JIBETe
W3CIIeI0BATEINICKU IPyNH 3a cuiata Ha m. Errector Spinae ca cxomuu —
A = 2.645 £ 0.56 3a maumentute or EI' m # = 2.438 + 0.564 3a
manuerTure ot KI. Te3m OMu3KM HaYaaHH CTOWHOCTH TH TIPaBH
MMOAXOAIIM 32 CPAaBHEHHE CJell MPWIOKEHHE Ha CIelHaln3ipaHa
KMHE3UTepamneBTU4YHa TNporpamMa W OTYHTaHEe Ha CTATUCTHUYECKU
pazmuku. B kpas Ha w3cienoBarelcKus Tepuon ce HabmromaBa
3acunBaHe Ha m. Erector Spinae npu manMeHTUTE OT ABETE IPYyIH, HO
M0-M3pa3eHO € BH3CTAaHOBSBAHETO HA MYCKYJIHATa CHIJIA IIOYTH JO
Hopma npu nanueHTute oT EI. [TonyuenuTe kpailHu CTOIMHOCTH 32 TAX
JOCTUTAT 10 4 = 4.548 + 0.51, a mpu marmentute ot KI' H=3.652+
0.49 (Tabnuma 17).

[ EkcnepvmeHTarnHa rpyna
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I'pagpuxa 6. /Junamura na pesynmamume omuemenu no MMT — m. Errector
Spinae (cmenen) npedu u cned mepanesmuunus Kypc npu nayuewmume om EI'u KIT

OTtuerenn Cca CTAaTUCTHUYCCKH 3HAYMMH  pasjiIiKu IIpu
pE3YITATUTC MOJIy4YCHU CJIC IMpoBCACHATa crienyaain3vpaHa
kuHe3uTepanus. [lonydennTe paznmuns ca npejactaBend Ha ['paduka 6
(Mann Whitney, p <0.05; p=0.001).
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ManyaaHo-MycKYJIHO TecTyBaHe Ha M. Rectus abdominis

Pesynratute OT NpOBEICHOTO MaHYyaJIHO-MYCKYJIHO TECTYBaHE
B HAYAJOTO HAa U3CIACABAHETO Ha TMAIUCHTUTE OT JBETE
M3CIIeI0BATENICKH TPYIIN 32 OTYMTaHe criiata Ha m. Rectus Abdomis ca
cxomHu — 4 = 3.032 + 0.61 3a nanmenture ot EI" u 4 = 3.281 £ 0.523
3a nanuentuTe ot KI'.

Taonuua 18. MMT — m. Rectus abdominis (cmenen)
Er Kr

Mean Std. SD V% Mean Std. SD V%
error error
Hauano  3.032 0.109 0.605 1994 3281 0.092 0523 1593

Kpaii 4.516 0.091 0.508 1125 3.844 0.065 0.368 9.60

Te3u OJIM3KM HAYaJHU CTOWHOCTH TH TPaBU MOIXOISIIN 3a
CpaBHEHHE cien MPUIOKEHHUE Ha CreMaIn3upaHa
KMHE3UTEeparneBTUiHa NporpamMa M OTYUTaHE HA CTATUCTUYECKU
pasnmuku. B kpas Ha wH3CIeNOBaTENCKUSl TEPHOJA ce HalIloaBa
3acuwiBaHe Ha m. Erector Spinae npu nauueHTUTe OT ABETE IPYNH, HO
MO-U3Pa3eHO € BB3CTAHOBSIBAHETO HAa MYCKYyJIHaTa CHJIA MOYTH [0
HopMma nipu nanueHTure ot EI. [TonyuenuTe kpaiiHu CTOMHOCTH 32 TSAX
gocrtHrar o 4 =4.516+0.51, a npu nagueHtute ot K[ H=3844 +
0.37 (Tabnuua 18). OTueTeHn ca cTaTUCTUYECKH 3HAYUMH PA3JIMKU IPU
pe3ynTaTUTe TOJY4YeHH Clie[] TpOBEJeHaTra  Clelualn3upaHa
kuHesutepanus (Mann Whitney, p <0.05; p= 0.001). Ilomyuenure
NaHHU ca npejacraBenu rpaduano (['paduka 7).
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I'paghuka 7. MMT — m. Rectus abdominis (cmenen)

31paBrsi MYCKYJIEH KOPCET € OT CBILECTBEHO 3HAYCHHE U
JOINpUHAcS 3a TMHAMUYHATA CTAOMITHOCT U INPEBEHUNUS OT PELUANBU B
aymOocakpaiHara 00JacT Ha TIpbOHAUuHUSA CTHIO0. MHOro decrto
cuiaHata OolKa BOAM 10 HaMajeHa MOOWJIHOCT M OrpaHHuYaBaHE Ha
IOBIDKeHHATa. [lpM  MO-MPOABIDKUTENHA  CHMITOMAaTHKAa  TOBA
OrpaHHYaBaHE Ha JBIKECHHUATA MOXE Aa JOBEAE A0 HaMaJsBaHE Ha
MyCKynHaTa cuia. HamaneHata MycKyjdHa cuia OT CBOSL CTpaHa
3aTpy/iHBA W  OrpaHWYaBa B  Ole  TO-TOJNsSIMA  CTEMeH
(yHKUMOHANHOCTTA Ha JyMOIHUS s M BOAM A0 He Jo0pa
JMHAMHUYHA CTaOWITHOCT ¥ ySI3BUMOCT Ha 30HATa.

W3cnenpanusaTa MOKa3BaT, 4€ YHPaKHEHHWATA 3a pas3TsraHe
romMarar 3a 00JieK4aBaHe Ha XpOHWYHA 0OJIKa B JIOJIHATA YacT Ha r'bpoa.
VYnpaxHeHUsTa 32 aKTHBUpaHE Ha ABIOOKHTE KOPEMHH MYCKYJIH,
BKJIIOYUTEIIHO TIOBBPXHOCTHUTE MYCKYJIH, Ca BaXKHH 32 MALMEHTHUTE C
XpOoHHYHA 00JIKa B iyMOanHus 151, JbJIOOKUTE KOPEMHHU MYCKYJIU Ca
OT CBIIECTBEHO 3HAYEHHE 3a MOANBbpKaHEe Ha JIyMOamHHA TPbOHAK U
YKPENBaHETO Ha Te3W MYCKYJIM MOXe Ja Hamainu Oonkara B rbpoa.
VYnpaxHeHusITa 32 CTaOMITU3NUpaHe Ha TPHOHAYHUS CTHIO UMAT 3a IIell
Ja yBelIMYaT cuWiata W U3IPHKIMBOCTTA HAa TE3M MYCKYJIH,
moJI00psIBalikK CTaOMITHOCTTA HA TPHOHAYHUS CTHIIO.

42



[Monmwxkenata ¢yHKuus W caaboCT Ha MYCKYJIHUTE OKOJIO
rpbOHAYHUSA CTHJIO € BaKHA NIPHYMHA 3a IIOCTOSHHA OOJIKa IPH
MalMeHTH ¢ XpoHUYHa Tymbanna 6oska (Marcelo et al., 2009).

YnpakHeHUsITa MOTaT Jja yBeJIW4aT cHjara U I'bBKaBOCTTa Ha
JTyMOQIHUTE TpPENUICHH M 3a00MKaIAIaTa T MYCKYJIHO-CKeJIeTHa
ciucreMa,  CTPYKTypupa H  BB3CTAaHOBABAa  KOHTpPOJNa  Ha
CTaOMIM3UPAIIUTE MYCKYJIN Ha JIyMOAIHUTE MPEIUICHH, KaTO OT CBOS
cTpaHa mojo0psiBa MOOHIHOCTTA U obJsiekuaBa Ooskara (Zhang et al.,
2023).

Andersen et al., (2006) cpI10 TOCOYBAT, Y€ YBEIMYABAHETO Ha
MYCKyJIHaTa Maca W cuia Moxe Aa Obae eeKTHBHA cTpaTerus 3a
JedeHue Ha 0OoJKa B JIyMOAIHUS Js1 IPH Bb3pacTHU xopa. Hayunure
JOKa3aTeNcTBa co4yaT ToBa eHAoppuHHTE, OCBOOOJEHU Cien
TPEHUPOBKA, UTPasT (PU3HOJIOTHYHA POJIS 32 O0JIeKYaBaHe Ha OoJKaTa.
Teopusita 3a akTUBHpaHEe HA CHCTEMAaTta 3a OTICISHE Ha SHIOTCHHHS
omuous, €, 4e OCBOOOXKIaBaHETO HA XOPMOHHM B TSUIOTO CJe[
TPEHUPOBKA MOXKE J]a MPeU3BHKa aHaNTeTHUeH eekT. To3u XOpMOH
ce ToJlyyaBa OT OCBOOOJK/IAaBaHETO Ha €HIOP(UHM B XHUIIOTANaMyca,
MPUYMHEHH OT YHPaKHEHHs, KOWUTO OT CBOSl CTpaHa HamajsBar
peaknusATa Ha TSUI0TO KbM OonkaTa. [Ipoyusanero Ha Wong et al., 2018,
CBIIO MOJKPEIIS TO3W Bh3MOKEH MEXaHU3bM 3a IOJJ0OPEHHE U IOCTUTA
JI0 M3BOjIa, Y€ YNpaKHEHHsTA MOTaT Jja HachpyaT CeKpenusra Ha [3-
eHIOp(UHM, KOSTO OTroBaps 3a peryjanusATa Ha IeHTpajlHata M
nepudepHaTa HEpBHA CHCTEMa M HaMaisBa crpeca. B cienctBue Ha
TOBa ce noctura eekT Ha MHXUOUpaHe Ha OoJKaTa.
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Pesyararu u qucKycus oT BbIPOCHUK HA Postanx-Mopuc 3a
00JIKNTE U YBPE:KIAHUATA B J0JIHATA YacT HA rbp0a

Tabnuya 19. Benpocnux na Porano Mopuc (mouxu)
Er Kr

Mean Std. SD V% Mean Std. SD V%
error error

Hauano 16.13 0595 3314 2055 14.78 0.497 2814 19.04

Kpaii 4968 0329 1.835 3693 7.938 0.287 1.625 20.47

Benuky orpaHnueHus 10 KOMTO BOIU MYCKYJIHO-CKEJIETHATA
JTUCYHKIIMS Ha TyMOAJTHUS Js5UT HAa TPhOHAYHHMSI CTHJIO KaTO OrpaHU4CH
o0eM Ha IBW)KEHHE, 00JKa, HaMaleHa MYCKYJHa CHJa, BOIAT OO
HapylmeHne Ha (QyHKIMOHAJIHOCTTa M HOPMAJIHOTO H3BBPIIBAaHE Ha
NEIHOCTH OT €XKEeTHEBHUS )KUBOT.

Oryetenute cToMHOCTH mpu mnanueHtute ot EI' mpenu
NPOBEXKIaHe Ha CIENMAIN3UpaH KUHE3UTEPANeBTHYEH KypeC ca . =
16.13 + 3.31, a npu mamumenture or KI' # = 14.78 + 2.81. Ilpu
CpEeAHMTE HAYaJIHM CTOWHOCTM Ha MAalMEHTHTE OT  JBETe
W3CIIEOBATENICKM TPYNH HE C€ OTYMTAT CTAaTHCTHYECKH 3HAYMMHU
Pa3IHKY.

Cren npoBexxJaHe Ha CIEUUATN3UPaH Kype Ha KHHE3UTepanus
npu nanueHture ot EI' cpeqHuTe CTOMHOCTH MOJIYYEHU OT BBIIPOCHUKA
Ha Ponann Mopuc Hamanssar 10 cpefHa cToiHocT 4 = 4.97 + 1.84,
nokato npu nanuentute ot KI' kpaiinara cpena ctoiinoct e # = 7.94
+ 1.63. CroitHOCTHTE Cca MpecTaBeHu B TaOnu4eH By Ha Tabnwuma 19.
[Ipu cpaBHeHME Ha T€3W JAaHHU YCTAHOBUXME CTATUCTHYECKH 3HAYHMU
pa3nuKH OTHOBO B mos3a Ha manueHtute or EI' (Mann Whitney, p
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<0.05; p= 0.001). CpaBHUTENHUAT aHAIN3 € IPEACTaBeH rpa)uIHO HA
I'paduxa 8.

1 EkcnepumMeHTanHa rpyna
== KoHTponHa rpyna
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Hayano Kpaw

BbnpocHuk Ha PonaHg
Mopwuc (Toukmn)

I'paghuka 8. Bvnpocnux na Ponano Mopuc (mouku)

JuchyHKimATa, TPUYMHEHA OT XPOHWYHA HecTenuduIHa
mymOaiHa 0oJKa MpU BB3PACTHU X0pa, HEMHHYEMO BOJIU 10 HaMalleHa
AKTUBHOCT B ©)KEJAHCBHUTE ACHHOCTH M 3ary0a Ha paboTOCIIOCOOHOCT.
Bcuuko ToBa  OKkazBa  HEOJArONPHUSITHO  BB3JACHCTBHE  BBPXY
MaIMEeHTHTE.

BeB  dyHKIMOHANHWTE JEHHOCTH W JEWHOCTHTE  OT
©KEHEBHUS JKUBOT, MOJBIKHOCTTa W I'bBKaBOCTTA HAa TPHOHAYHUS
CTBHJI0 MOXE Jla OKake BIUSHHUE BHPXY KOH(UTypanusITa Ha 103aTa U
JBHTATETHUTE (PYHKIMH HA TO3HM pervoH. [lanuenT B mo-HanpeaHana
BB3pAacCT C XpOHWYHA Hecnenu(puyHa IymOamHa OOJNKa MOKa3Bat
HaMaJeHa MYCKyJHa CHWJla, TTOHM)KEHa CTaOMIIHOCT Ha OCHOBHH
MYCKYJIHM TPyIU Ha rbpba M [SUIOCTHATA MYCKYJIHA (DyHKIHUS, KOETO
BOJIM JI0O HamalieHa Pa0O0TOCIOCOOHOCT WM JUCPYHKIMS. Paznumunn
Opoy4yBaHMs coyar, dYe B CHelUaju3hpaHara Iporpama Ha
KHHE3UTeparnus Npy NoJ00EH THIT MPodJIeMy B JIyMOANHUS TPHOHAK,
TpsiOBa Ja BKJIIOYBA YHPAKHEHUS 32 HEPBHO-MYCKYJHAa (QYHKIUS H
TpsiOBa nma ObJe [JONBIHEH, CbC CHELUANCH aKLUEHT BBPXY
VIpaXHSBAaHETO Ha Taza M TpbOHauHHTe MycKynu. OcBeH ToBa
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yIOpaXHEHHATAa MOTaT Ja MoJoOpsT CIOCOOHOCTTa 3a KOHTPOJ M
KOOpJMHANNA Ha TBJIOOKUTE TPHOHN U a0JOMUHAIIHN MYCKYIIH.

Upes moaoOpsiBaHe Ha MyCKYJTHATa CHJIa C€ IOCTUTA YKPETIBaHEe
Ha CHCTeMaTta 3a CTaOMITHOCT Ha JTyMOAJTHUTE MPEUUICHU U Ce TIoMara
BB3CTAHOBSIBAHETO Ha OMOMEXaHUYHHTE CTPYKTYpH Ha TpHOHAUHHSA
cTBIO.

Jlymbannata Ooyka dYecTo 3acsira BCHYKM AacleKTH Ha
(bH3MYIECKOTO U MCUXUYECKOTO 3apaBe Ha mammentute (Husky et al.,
2018), B pesynrar Ha KOETO MAIMCHTUTE HMAT BIIOLIABAHE IIO
OTHOILICHNE W Ha Ka4eCTBO Ha JKMBOT. V3cieBanus MPOBEICHU BBPXY
edekra OT ynpaKHEHHATA BbPXY Ka4eCTBOTO Ha KUBOT MPH MAIMCHTH
B HaIpeaHaa Bh3pacT ¢ XpOHWYHA HecnenudpraHa TyMmOanHa 0oka ca
HE CaMO MaJIKO, HO M IMAaT MPOTHBOPEYHMBH 3aKITIOUCHHUS.

Tabénuya 20. Cxana na Tamna 3a kunesuoghobus (mouxu)
Er Kr

Mean Std. SD V% Mean Std. SD V%
error error

Hauano 38.13 1142 6.360 16.68 4091 1.101 6.229 15.23

Kpau 1490 0.233 1300 872 24.03 0.806 4.561 18.98

Ckaiata Ha Tamma 3a kuHe310pOOUS IPEACTABIABA CITUCHK OT
19 mo3umuu 3a camMooIeHKa ¢ 4 —CTEMeHHO OICHsABaHEe MO CKajla Ha
JIlukepT, ¢ KOWTO MAIMEHTa OTYHUTA CTPAXbT OT JBIKCHHUE WU
[MOBTOPHO ITPOBOKHUPAHE Ha CUMIITOMHUTE. Pe3ynraTure ce popmupar ot
0011 pe3ynrar KOWTO MOXKE Ja Bapupa oT 17 mo 68 Touku u ce
nozipaszens Ha e cyockanu. Criopesi TpaHUYHUS Pe3yJITaT yCTaHOBEH
OT aBTOpA Ha TeCTa, CTOMHOCTH HaJl 37 Ce CuMTa 3a BHCOK PE3yNTaT U
OTYUTA MO-JIOIIH 3/IPABHU ChCTOSHUSI.
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[lpy manmueHTUTE OT [BETE W3CIEIOBATEICKH TpYyIU ca
OTYETEHH PE3YJTATH CJIE]] MPOBEKIAHE HA TECTa U MPEeIN HA4aJoTo Ha
KHHE3UTepaneBTUUHus Kypc. 3a mamuentutre oT EI, croiiHocTuTe
M3MEPEHH B HAYaJI0TO ca BUCOKH U JocTHrar 4 = 38.13 + 6.36. Biusku
JI0 TE3U CTOMHOCTH ca oT4eTeHH U npu nauuentute ot KI' — # = 40,91
+ 6.23 (0e3 cTaTUCTHYICCKH 3HAYMMH pazmnaust). Ciies MpruIoKeHne Ha
CIelualn3upaHaTa aBTOPCKAa KWHE3UTEpalleBTHYHA METOJMKA MpH
nanuenTute ot EI' ce OTYMTAT 3HAYUTENHO TI0-HUCKHU PE3YJITATH OT
= 14.90 + 1.3, gokaro npu nauuentute oT KI' cpeaHure cTOMHOCTH
CBIIO CE 3aHIKABAT, HO B TO-MaJIKa CTeNeH M jocturar & = 24.03 +
4.56. Bcuuku mony4eHH pe3yiTaTy ca npejacraBeHu Ha Tabmnuma 20.

IIpu cpaBHEHHME Ha IOJYYECHHUTE CTOMHOCTH B Kpas Ha
MMPOYYBAHCTO C€ OTYUTAT CTATUCTUYCCKU JOCTOBCPHU PA3TIMKHU OTHOBO
B moJiza Ha nanuentute oT EI' (Mann Whitney, p <0.05; p= 0.001).
CpaBHUTETHUAT aHAIH3 € TipecTaBeH rpaduyno Ha ['paduka 9.
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Havano Kpaw

I'paghuka 9. Cxara na Tamna 3a kunezuoghoodus

MuauBuayanu3upanusi KOMIUIEKCEH TMOJIX0Jl HAacOYeH KbM
moo0psiBaHe HA OCHOBHUTE CHUMIITOMH W OTpaHHYaBaIld (aKTOpH,
JIOKa3aHo HamajsBa OoyikaTa, momo0psiBa T'bBKABOCTTA, obema Ha
IBIOKCHHE M W3rpaxkaa 37paB MYCKyleH kopceT. Ha 0Oazata Ha
HOJ'IyT-IeHI/ITe pesynTaTH, 6I/IXMC MOTIJIM Ja HOTBBpI[I/IM, gqe aBTOpCKaTa
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METOJIMKA MMa U3Pa3eH MOJOKUTEICH e(peKT U BOJIH 0 MOA00psiBaHe
Ha ChCTOSIHAETO Ha MAIMCHTH C XPOHUYHHU OTUIAKBAHHS B TyMOATHHUS
JISUT Ha TPHOHAYHHMS CTHIIO.

Bcuuko TOBa OT CBOSI CTpaHa cromara 3a MoJoOpsiBaHe Ha
CIOCOOHOCTTA 33 M3MBJIHEHHE Ha (DU3UUECKU JCHHOCTH M €XKETHEBHU
*u3HeHu pyHkuun. [loBuIaBaHeTo Ha MHICKCA HA TUCHYHKIHS ChILO
moJIo0psiBa HUBOTO HAa aKTUBHOCT, COIMAIHO M TPYJIOBO y4acTUE U
CTpaTerus 3a CIpaBsHEe U HAMAJSIBa BAPBAHUATA, CBBP3aHH ChC CTpaxa
[0 OTHOIICHHWE HAa XPOHUYHATA HecnenuduuHa JymOanHa OoOJKa
(Henschke et al., 2010).

JlazepuTe, KOMTO U3MOJI3BAT YSPBCH U YJITPABUOJICTOB JIbY, Ca
yacT OT HHCKOMHTeH3WBHara nazepHa Tepamus (Low Level Laser
Therapy, LLLT), kosiTto nMa noka3zaHa e(peKTHBHOCT IPH JIeUeHUE Ha
XpOoHHMYHA 00JIKa, BKIIIOYUTEIHO B JIyMOOCcakpaiHaTa 001acT.

BBb3MOXXHUTE MEXaHWU3MU Ha JCHCTBHE HA TE3H JIA3E€PU BHPXY
Xopa ¢ XpoHHYHa 00JKka B JiyMOOcakpaiHaTa 00J1acT BKIIOYBAT:

1. CTI/IMyJII/IpaHe Ha KJI€TbYHAaTa aKTUBHOCT U Bb3CTAaHOBSIBAHC
Ha ThKaHuTe: JIa3epHHUTE JTBYM C YCPBEH U YITPABHOJIETOB CIICKTHP
IIPOHUKBAT B KOXaTa MW IOJICKAINUTE TBKAHW, KATO CTUMYJIMpPAT
KIETHYHUTE TPOLECH, BKIIOYUTEIHO MPOU3BOACTBOTO Ha ATD
(ameno3untpudocdar). Tora moBUIIaBAa CHEPrHiiHATA AKTUBHOCT B
KJICTKUTE U MOJIIOMAra rnpoIecuTe Ha Bb3CTAaHOBSIBaHE, KOSTO MOXKE J1a
MOMOTHE 32 0o0JIeKYaBaHe HAa BB3MAJICHUETO U OoJKaTra B 3acerHarara
o0Jacr.

2. AnTtu-BB3nIANTUTENCH edekT: JlazepHara Tepamus Moxe aa
HaMaJIn BB3IIAJICHHUETO B TBKAHUTC upe3 CTUMYJIMpaHC Ha
MUKPOLMPKYJIAUATA U 3acuiIBaHe Ha TUMQHUS ApeHax. Tosa Boau 10
HaMaJIsiBaHe Ha MOJIyBAaHETO U HaMaJlBaHe Ha OOJKOBOTO Bh3MPHUATHE.
Br3nanenneTo ¢ ocHOBEH (akTop 3a XpOHWYHATA OOJIKa, Taka dYe
HEroBOTO HaMaJISIBAHE MOXKeE J1a JIOBEJIE 0 3HAUYUTEIHO 00JIeKYCHUE Ha
CHMITOMHUTE.
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3. O6nexuyaBane Ha Oonkata (ananresus): JlazepHara Tepanus
MOXE Ja CTUMYJIUpa IPOHM3BOJACTBOTO HA CHAOPOUHU W IPYTH
OMOXMMHYHH CHEAWHEHHS, KOUTO UMAaT OOJKOYCIOKOSBAIIU €PEKTH.
UepBeHata cBETJIMHA U YIATPABHOJIETOBUTE JIBYM MOTAT /1a UMAT eeKT
BbPXy HEpBHaTa CHCTEMa, KaTO HaMmalsiBaT BB30OyIMMOCTTa Ha
HEPBHUTE OKOHYAHUS, KOSTO BOJIU 10 o0JeKuaBaHe Ha OonKara.

4. IlogoOpsBaHe Ha MUPKYIANHATA U KACIOPOAOCHAO IBaHE:
JlazeppT MOXe J1a CTHMYJIHpPa KPHBOHOCHUTE CBHIOBE H J1a YBEIHUH
MPUTOKA HAa KHUCJIOPOA KbM 3acerHaTure ThKaHH. ToBa momoOpsBa
MeTabonM3Ma B KJIETKHTE M YCKOpSIBa BB3CTAHOBSBAHETO OT
HapaHsABaHUA WKW Bb3NAJICHHA, KOUTO NPUIUHABAT XpOHHUYHA 60J1Ka B
mymOocakparHaTa o0acT.

5. MonynupaHne Ha HepBHAaTa akTUBHOCT: JlazepHaTa Tepanus
MOJKE J]a MOJyJIpa akKTUBHOCTTA Ha HEPBHHUTE KIIETKH, HAMaJsIBAKH
IpeaBaHeTo Ha OOJIKOBH CHTHAJIM KbM MO3bKa. ToBa O3Ha4aBa, 4e
IMIanUECHTUTEC MOorar Ja U3IuTBaT 110-MaJKO 6OHK3, J0pHU aKO OCHOBHATa
npu4rHa 32 OonKkaTa (KaTo XpOHHYEH MYCKYJIEH CIIa3bM WIIH HEPBHO
BB3MAJICHNE) HE € HAITBJIHO M3JICKyBaHa.

B 060011enue, tazepHara Teparus ¢ YepBeH U yATPABHOJIECTOB
69 MOKe J1a Ob/ie epeKTUBEH METOo] 32 O0JIeKUaBaHe Ha XpPOHHMYHATA
Oosika B JiymOocakpaigHata o00JIacT, KaTO MO00psBa KieThYHATA
(dyHKIUMs, HaMalsiBa BB3MAICHUETO U 00JieKYaBa OoJkaTa.
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PesyaratTy W JuHCKycHsi OT W3CjIeBaHe Ha CHJIOBA
W3APBLKIMBOCT Ha a0J0OMHMHAJIHA, TPbOHATA W CcedaJIMIIHATA
MYyCKyJaTtypa

Taonuya 21. Tecm na Kuen 3a cunosa uzopvaciusocm na abo0oMuHaiHa
MYCKynamypa
ET Kr

Mean Std. SD V% Mean Std. SD V%
error error

Hauano 17.35 0.52 2.8 16.6 17.34 052 295 16.99

Kpaii 31.68 091 5.08 16.02 25.66 0.72 405 15.77

IIpu HavanHuTe M3MepBanus Ha nauueHTure oT EI' cpennure
OTYETEHH CTOMHOCTH 3a CHJIOBA U3APHKIMBOCT Ha abOMUHATHATA
MyCKyJIaTypa Ha MalueHTuTe € # = 17.35 £ 2.8 cek. a Ipu NalueHTHTe
or KI' X = 1734 + 295 cex. OrueTeHuTe CTOWHOCTH HpENH
MIPUJIOKEHUETO Ha CIEHUATN3MPAHUS KOMIUIEKC OT YHpPaXXHEHHUS WU
Tepanusi ca MHOTo OJM3KH 110 CTOMHOCT, 0€3 CTATUCTHYECKU 3HAYMMU
pa3nuuuns, KOETO T'M TMpPaBH MOAXONALIM 3a CpaBHEHHWE B Kpas Ha
TepaneBTHYHHU Kypc. Cnen kpasi Ha TepaneBTHUKHS Kypc CHIIOBaTa
U3PBHKIMBOCT HA a0OMHMHAIHATA MYCKYJIaTypa IpH MAUEHTUTE OT
EI" noctura croiiHocTs oT 4 = 31.68 = 5.08 cek., a py NallUEHTHTE OT
KT .= 25.66 + 4.05 cex. Bcuuky monydeHH CpejHH CTOMHOCTH Ha
MAIMEHTUTE OT JBETE H3CIIENOBATENICKH TPYNH Ca NPEICTABEHH Ha
Tabnuua 21.

IlonmyyeHuTte cpeaHUM CTOMHOCTH B Kpas Ha H3CIEABAHETO
[TOKa3BaT CTATUCTHUYECKH 3HAYNMH PA3JIMKU B 110132 HA PE3yJITaTUTE HA
nanuenture oT El'. /luHaMukara Ha pe3ylTaTuTe Npyu NAaUUEHTUTE OT
JIBETE M3CIIeI0BATEJICKU IPYIH ca IpeacTaBeHu rpaduano Ha I'paduka
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10. Cnenuanu3upaHus TEpaneBTUYEH KOMIUIEKC OT YIpPaXHEHHS €
HAacO4Y€eH KbM 3aCHJIBaHE HA KOPEMHATa MyCKyJaTypa. To3u KOMIUIEKC
€ BKJIIOYEH B METOJUKATa M MPUJIOKEH KaKTo Ha mauueHtute ot EI’
taka 1 Ha naguentute ot KI'. [lomoGHO Ha oTyeTeHHUTE pe3ynTaTH MpH
olieHKaTta noiaydeHa or MMT, no-rosisimMa cuiia Ha MyCKyJlaTypaTa ce
OT4MTa Opu nagueHTure ot EI.

40+ [ EkcnepuMeHTanHa rpyna
M == KoHTponHa rpyna

TecTt Ha Kuen 3a cunosa
U3APBKMNMBOCT Ha
abgomMuHanHa
MycKynatypa

I'paghuka 10. Tecm na Kuen 3a cunosa uzopwvociugocm Ha aOOOMUHATHA
MYCKynamypa

Hue cmarame, 4e ToBa 61 MOTJIO Ja c€ ABJKU B HIKAKBa CTEICH
Ha TMPUIOKEHUETO Ha CTIeIMATU3UPaHUs BH/ TJa3epTepanusl MPUI0KeH
Ha MAaLMEHTUTE OT Ta3W M3Cie[oBaTelcKa rpyna. Tepamnusra ¢ jasep
HAMa TIPSKO BJIMSHME BBPXY MYCKyJIHAaTa cuja WIH CHJIOBa
W3JIPBXKINBOCT, HO OT Jpyra cTpaHa HMa CHJIHO H3pa3eH
MIPOTUBOBB3NAIUTENEH U aHANTUTHYEH epekT. To3u THIl Tepanus Boau
JI0 YCKOPEHO Bh3CTaHOBABAHE HAa ThKAHUTE KAaTO NMPEAN3BUKBA ThKAHHO
neneHe, moxoOpsiBa BacKyJlapHaTa aKTUBHOCT UM CTUMYJHpa
o0pa3yBaHeTO Ha HOBM KamWjsipW B 3acerHarta 30Ha. ToBa OT cBOsA
CTpaHa YCKOpsBa JiedeOHMsI IIpOLEC, YBeIW4YaBa METa0OJMTHATa
aKTHUBHOCT W penyuupa oOpasyBaHeTo Ha (uOpo3Ha ThKaH. Becuuko
TOBa, OM MOTJIO Jia ObJie TIOCOYCHO KAaTO BEPOSTHA MPHYUHA 32 TI0-
no0puTe pe3ynTatd KOUTOo ce oTuurar npu nauuenture ot EI. Ilo-
OBP30TO OBNIAAABaHE HA OOJKOBATa CUMIITOMATHKA U Bb3MAIUTEITHUTE
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mpolecu, BOOU [0 TMO-paHHAa MOOWIM3alUs M TO-e(PEeKTUBHO
NPUIOKEHHE U M3IbJIHEHHE Ha KOMIUIEKCA OT CIHelHaIu3upaHu
yIpaXHEHHUS.

Tabnuya 22. Tecm na Kuen 3a cunoea uzopwoiciusocm Ha epboHa
MYCKynamypa
ET Kr

Mean Std. SD V% Mean Std. SD V%
error error

Hauano  10.94 0.45 249 2276 1575 0.37 208 13.20

Kpau 25.48 0.99 553 21.68 24.06 0.45 254 10.55

OT NpoBeKIAHETO HAa HAYAIHUTE WU3MEPBAHMS Ca IMOJYyYCHHU
cpeanu cToiHOCTH OT . = 10.94 + 2.49 cek. 3a nauuenture ot EI' u
= 15.75 £ 2.08 cek. nmpu mamuenture ot KI'. Hauamaute cpemnu
CTOWHOCTH HE IMOKa3BaT CTATUCTHUYECKU 3HAYMMH Pa3ivuku. ToBa Tu
MIpaBH IOIXO/ISIIN 32 CPABHEHUE B Kpasi Ha TIPOBEICHOTO M3CIICIBAHE.

Crnen TPWIOKEHUS Ha CHEIUATU3UPAHHUS KOMIUIEKC OT
YIOpaXHEHWs] B Kpas Ha H3CIeABaHETO NpHu manueHtutre or El ca
OTYETEH! CTOMHOCTH JOCTHramm 1o .+ = 25.48 + 5.53 cek., a pu
nanuentute ot KI' . = 24.06 + 2.54 cex.. [TonyuenuTe pe3ysiraTu ciej
MIPOBEJICHOTO JICUEHUE Ca MHOI'O OJIM3KU CTOHHOCTH INPH MAIUCHTHTE
OT JIBeT€ W3CIENOBATEIICKA Tpynmu. BCHYKM TONydeHW JaHHU ca
npeactaBeHu Ha Ta0mmma 22.

[lomyueHuTe naHHU OT TO3U MOKa3aTell, KONTO OTYUTA CHIIOBA
M3JIPBAIIMBOCT HA TPhOHATA MYCKYJIATypa, CJIe]] Kpas Ha TPOBEICHUS
TeparneBTHYCH KypC HE MOKa3BaT CTATUCTHYCCKH 3HAYUMU Pa3JIAYMSL.
[Ipu marnmeHTHUTE OT JABETE HM3CIIEIOBATEICKH TPYNH ce HaOJFo/IaBa
MojoOpeHre 10 OTHOIICHHWE Ha CHJIOBaTa U3IPBKIMBOCT Ha
MyCKyJaTypara Ha rbpba. Hue cmsTame, 4e TOBa ce IBJDKM Ha
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CHENUATU3MPaHNUa KOMIUIEKC OT yNpaKHEHUs KONTO ce mpuiara mpu
MAlMEeHTUTe OT [BETe H3clenoBaTelcku Ipynu. JluHamukara Ha
MOJIyYeHUTE JaHHM, TONy4YeHH TpU MalWEeHTHUTE OT JIBETE
W3CIIeJ0BATEINICKU TPYIH ca npeAcTaBeHu rpaguyno Ha ['paduka 11.
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Havano Kpaw

Ipaghuxa 11. Tecm na Kuen 3a cunoea uzopwvociusocm na epvora
MycKyramypa

Tabnuya 23. Tecm na Kuen 3a cunoga uzopviciusocm Ha ce0anruyna
MYCKYIamypa
ET Kr

Mean Std. SD V% Mean Std. SD V%
error error
Hauano 18.74 1.33 7.38 3935 15.13 0.35 1.99 13.20

Kpau 34.68 0.87 483 13.92 23.50 0.46 258 1097

TMonyyeHnuTe AaHHU TPEJM TMPOBEKJAHE HA CICHUATH3UpAHA
METOMKA Ha KMHE3UTepanus Mpu marrentuTe ot EI' 1o mokasaressT
3a CUJIOBA U3JIPHIKIIMBOCT Ha CEIATUIIIHA MYCKYJIATYpa OTUUTAT CPEIHA
cToitHOCT OT . = 18.74 + 7.38 cek., a npu namuentute ot KI' 4 =15.13
+ 199 cek. Ilomyuenute nmaHHM TP TAIUEHTUTE OT JBETE
M3CIEIOBATENICKH TPyNU ca ONHM3KK MO CTOMHOCT M HE MOKa3BaT
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CTaTUCTUYCCKU JOCTOBCPHU PA3JIUKU. Te3u OAM3KKM MO CTOHHOCT
Ha4YaJlHU OJaHHHW, II03BOJIAIBAT CpPaBHABAHETO HM B Kpasd Ha
HU3CIICABAHCTO CJICA NPHUIIOXKCHUEC Ha CIICHUAIN3HUpaHATa KOMILJICKCHA
KHHC3UTCPANICBTUIHA MCTOAMKA.

IE

Havano Kpan

[ ExcnepvmeHTanHa rpyna
E== KoHTpornHa rpyna

40-

*
*
*
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ceganvwHa
MycKynaTypa
N
e

TecT Ha Kuen 3a cunoBa
U3OPBRKIIUBOCT HA
P
)
n

I'pagpura 12. Tecm na Kuen 3a cunoga uz0puiuciugoCcm Ha CeOaiuuHa
MYcKynamypa

[MomyueHnuTe naHHM B Kpas Ha Kypca Ha JICUCHUE JOCTHraT
croitHOCTH OT . = 34.68 £ 4.83 cek. npu nmanuenTure ot EI', nokaro
npu nanuentute ot KI' cpennute kpaiiuu croifHocTu ca # = 23.50 £
2.58 cex. Bcuuku cpenHu cToiiHOCTH ca TipefcTaBeHd Ha Tabmuima 23.
JlaHHMTE TOJy4YeHM B Kpas Ha W3CJICBAHETO II0 OTHOIICHUE Ha
MOKA3aTeNST 32 CHJIOBA M3PHAIMBOCT Ha CENAIUIIHA MYCKyJarypa
MTOKAa3BaT CTATHCTUYECKH JIOCTOBEPHHU PA3HUKH MEXAY MAIlHEHTUTE OT
EI' u mnammenture or KI' (I'paduxa 12). Ilo-moOpa cuiioBa
M3JIPBAIMBOCT ce 0TunTa Iipy maneHTuTe oT EI'. OTHOBO KakTo U nipH
NpeaXOdHUS TIOKa3aTel CcMsATaMe, Y€ CIenualu3upaHara Jjasep
Tepanus OW MOIJIa Jla MMa KOCBEHO BJIMSHHME BBPXY CHJIaTa Ha
MYCKyJIaTypara B Ta3u 00JIacT.

MycKkyJHaTa CUiia U U3APHKIMBOCT Ha KOPEeMHAaTa ¥ IphOHaTa
MYyCKyJlaTypa ca OT TOJSIMO 3Ha4eHHWe NpH MAIUeHTH C XPOHUYIHA
HecnernuduuHa JiymOocakpaiHa Oojka. M3rpaxkmaHero Ha J100Bp
MYCKyJeH KOpceT B Ta3d o00JlacT € €JHO OT OCHOBHUTE
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MpeaU3BUKATEICTBA PEA KOUTO Ce M3MPABIT TEpareBTUTE, paboTemu
C TMAIMeHTH C TAKWBA OIUIAKBAHUS, MOPAaN CTaOMIM3HPALIMAT UM
eeKT Mo OTHOUICHHE Ha TPHOHAYHHS CTHIO M MPAaBUIHOTO MY
JBIDKEHHE.

Cmsrtame, dYe MO-M3pa3eHOTO YBEIMUYCHHWE HAa CHJIOBATa
U3JPBKIMBOCT B EKCIEpUMEHTalHaTa Tpylma ce MObDKM Ha
MPWIOKEHUTE MaHyaJTHH TEXHUKH 32 MOOMIIM3ALINS, 3a0ers3aBa ce 110-
Obp30 HaMmaisBaHe Ha OoNKaTa W BBH3CTAHOBSIBAaHE HA CTaBHATA
KHHEMAaTHKa.

@duspkanHata Tepamus, ¥ B YaCTHOCT KHHE3WTEpamusra e
MpeJcTaBuia roIsiMO pa3HooOpas3re OT MHTEPBEHIMH, YHATO KpaiiHa
el € JeYCHUETO U (PYHKIMOHATHOTO BH3CTAHOBSBAHE HA MAIUCHTH,
3acerHaTH OT XPOHWYHA OONKa B JTyMOATHUS M TyMOOCAKpaITHHS ST
Ha ['C. TpeHupaHeTo Ha MyCKYJHTE, KOETO TeHepHpa CTAaOWITHOCT Ha
TSUTOTO, YECTO MOJKE J1a TMIOMOTHE 32 MOoAoOpsBaHe Ha NMPHYMHUTE 32
TaKbB THUII 60.]11(3 u HOILO6p$1BaHe Ha OCHOBHUTC CHUMIITOMU Ha
IIaITUECHTUTC.

Jloka3zaHo n3BecTeH (akT e, 4e MycKyJHaTa ciaboCcT € PUCKOB
@aKTop 3a TE3U CHCTOAHUA U TPCHUPOBBYUYHATA TEpAIUA MOXKEC Oa I'u
mooopwu.

[Mpeaumum Tpoy4BaHUs CHOOIIABAT, Y€ NAIUEHTUTE C
nymOanHa 00Jika UMaT MO-CJIa0M MYCKYJIM Ha TpyIa U CEIAJIMIICTO,
OTKOJIKOTO aCHMNTOMATHYHU MHIVBHIH. BBIpekn ToBa, HOBEUETO OT
HU3MCpPBaHHATA Ha CUJiaTa, IMPUIOXKCHHU 11O BPpEME Ha TC3U IMPOYyYBAHUA
(BKJIIOYUTENTHO KOPEMHHM TMIPECH, XWIIEPEKCTeH3Ws Ha Tpyna |
U30OMCTPUYHHN W HU30KMHCTUYHH TECTOBC C IMOMOLITA Ha CHCTEMUTEC
Cybex u Biodex) ympaxHSBaT HamnpeKeHHE WIH CTPEC BBPXY
JTyMOaHus TPhOHAK, KOETO MOXKeE /1a IPeIM3BUKa CHMITOMH 10 BpeMe
Ha u3clienBaneTo. [Ipenu3Brukanara Ooika 1Mo BpeMe Ha u3MepBaHe Ha
cujiaTa, MOXE Ja HaMmajid MYCKyJIHaTa CHiia, KOSITOo TpsiOBa ga ce
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u3MepH ¥ Ja noBnuse Ha nonydenute pesyiraru (Nourbakhsh et al.,
2002).

I[pe3 mocieqHUTE TOOAUHM B IMTEpaTypaTa ce cpemar JaHH! U
ce TMpemopbuBaT yHpakHEeHWs 3a JymOanHa craOuiau3anus,
BKJIIOYMTENHO IUIAHK, CTPAaHMYEH MOCT M HAKJIOHM Ha Tasa, 3a
nonoOpsiBaHe Ha TymOanHa Oonka u pusndeckata yHKIus. Brropekn
TOBAa, MHOTO TI0-Bb3PacTHHU ALMEHTH ¢ O0JIKa B JIyMOATHUS 5171, U/ UIH
JPYTH HApyUIEHUs Ha OTIOPHO-ABHUTATEITHHS anlapat WM TaKUBa ¢ 001Ia
MYyCKyJHa CclaboCT HE ca B CBCTOSHUE Ja U3IIBIHSABAT TE3U
yIpaXHEHHs, ThH KaTo Te MPEIM3BUKBAT OOJNKAa B KpaWHHIUTE H
rpBbOHAYHUS CTHIO ChC 3HAUUTETTHO HAMIPEIKCHUE HITH CTPEC.

Ilo Bpeme Ha u3MmepBaHus ¢ Tecrta Ha Kuen 3a cuiosa
W3IBBKIMBOCT HAa TE3WM MYCKYJIHH TpPYIH IAlMEHTUTE Morar Ja
KOHTpaxupaT KOPEMHHUTE MYCKYJIH Ha TsUIOTO, JOKATO CedsT, Oe3 aa
IBIKAT TsUI0TO. TasW W30METpUYHA MYCKYJIHAa KOHTpPAKIHsS He
HATOBapBa IPhOHAYHMS CTHJIO WU KpaiiHunuTe. CleoBaTeTHO MOXKE
Jla € OCHIIECTBUMO BKJIFOUUTEIHO U 32 IT0-Bh3PACTHH MAIIHCHTH.

VYrpakHeHHusTa MOTaT Jia TO00PAT cHilaTa Ha MYCKYJIUTE Ha
rppOa, TIXHATA EJIACTUYHOCT, MOOMJIHOCTTA, H3APBHKIUBOCTTA U
¢ynkmonanHoctra Ha menus ['C. Pasnmuunm  ynpakHeHHs, KaTo
yIpaxHEeHHEe 3a JiymOaliHa cTabuinM3anusi, YIpaxHEHHE 32 MOTOPEH
KOHTPOJ, YIIpaKHEHHUE 3a a0JOMIHAIHA MYCKYJIaTypa, yIpaKHeHHUE 3a
aymOanHa (IIeKCHs, YHpaKHEHHE 3a XOJAEHE M YIpaKHEHHE 3a
yKperBaHe, ca NpeJIOKeHH 3a OOJeKYaBaHe Ha XPOHHYHA
HecrienuduuHa JiymOanHa Oosika. Te3u ympaxHeHus ce ¢okycupar
BBPXY JTyMOaHaTa CTAOMIIN3AIHS H YKPETIBAHETO Ha T. Hap. apo. KbM
JTHEITHA J1aTa 00aue HUTO €JJHO KOHKPETHO YIpakKHEHHE He € J0Ka3aHO
o-100po OT ApyTo.

Crienajau3upanuTe YIOPOKHEHUS B  EKCIICpUMEHTAIHATA
METOAMKAa Ca HAacOYEeHH OCHOBHO KbM  NOAOOpsiBaHE Ha
HEBPOMYCKYJIHHS KOHTPOJ, CHJIaTa U U3APHKINBOCTTA HA MYCKYJIUTE,
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KOUTO CE CYMTaT 3a OCHOBHU 3a MOAXBbPKAHETO Ha JWHAMHUYHA
CTAaOMIIHOCT Ha TPHOHAYHHUSA CTHIO W TUIOTO. BCHYKM TIPHIIOKEHH
yIpakHeHHs ca 0e30lacHU C TNPEAUMCTBOTO, Y€ UMaT MHOXKECTBO
€Tali, KaKTO U peHTa0MIHOCT. Bcekn MHAMBUA MMa pa3inyHa cuiia Ha
TyMOaTHUTE MYCKYJIM W CIIEJOBATEIHO YNPKHEHUATA TpsOBa naa
ObIaT MHAMBHIYATH3UPAHH, BKIIOYBALIA PA3TUYHU MO3H C pa3invyHa
WHTEH3UBHOCT, 32 JIa C€ YBEIMYM MaKCUMAITHO TEPaNleBTUYHATA 110J13a
3a KOHKPETEH WHUBH/I. 32 1a e TI0JJ00pU ChOTBETCTBUETO, HUBOTO Ha
WHTEH3WBHOCT Ha BCSKO yNMpa)KHEHHE MOXKe 1a Obae MoauduiupaHo
CTOpe]] KamaluTeTa Ha BCEKW TMAlMeHT, ¢ MPOMEHH B TO3WTE Ha
TOPHUTC U OOJHHUTE KpaﬁHHHH WJIKn BpaTa, KAKTO U IMIPOMCHHU B
MPOJBIDKUTETHOCTTA HA BPEMETO 33 YIPAXKHSIBAHE.

OcBeH crenuani3upaHuTe YNPKHEHUs, XOJCHETO € CHITHO
MPEMOPHYUTEITHO 3a peXaOWIMTalMs Ha TalUeHTH C XPOHUYHA
nymbocakpanHa 6osika. ChIIecTBYBaT NMPOYYBaHHS, KOUTO JOKA3BaT,
4e XO/ICHETO € OTHOCHTENHO JIECEH 3a CIa3BaHe M € MHOT'O peHTA0HJICH
1 e(eKTHBEeH METOJ| 3a CIpaBsiHe ¢ TakuBa mpoOiiemu. To Boam 10
noo0peHa HM30METPUYHA U3APHKIMBOCT 4Ype3 YBEIUUYaBaHEe Ha
MYCKYyJHaTa HU3APBXKIMBOCT U MMa IMOTCHOHAI B KpaﬁHa CMETKa naa
NpeJI0TBPATH MOsIBaTa Ha XpOHUYHA TymOaiHa 6osika (Suh et al., 2019).

[Naruenture ¢ XpoHUYHA HecnelupuHa JTyMOaaHa 0oJKa ca
CKJIOHHH J]a pa3BHBaT HaMajeHa CHJia Ha JIyMOaTHITE MYCKYJIU MTOpaan
HaMaJlsiBaHe Ha JBHXKCHUETO, MPEAU3BUKAHO OT Ooka. ClieIoBaTEIHO,
TaKuBa MMallUCHTHU Tpf[6Ba Ja O6’praT TOJIIMO BHUMAHHME Ha Pa3IMuHU
yIpaKHEHHS, KOUTO ONTUMH3HpAT NOJAOOpSBAaHETO Ha ClIabdoCTTa Ha
rppOHaYHUTE MycKynu. Crienuani3upaHuTe YIpaXHEHHUS ca IIMPOKO
MPUETH KaTo 100bp M300p 3a 00INO yKpenBaHe 3a rbpba U ca BakHA
YacT OT peXaOUIUTAI[MOHHN TIPOTPaMH, ThI KaTO 3aCHIBAT MYCKYJIUTE
Ha er6a 1 HaMaJIIBaT CKOBAHOCTTA HA ABUXXCHUATA.

WnTepBeHUMATa € yNpakHEHHs 3a JBUraTelieH KOHTPOJ ce
(dokycHpa BbPXY aKTHBUPAHETO HA JBJIOOKHUTE MYCKYJIH Ha TSJIOTO,
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BKJIFOUUTCIIHO MYCKYJIIMTE Ha CCAAJIMIICTO MW € HACOUCHA KbM

BB3CTAaHOBABAHCTO HAa KOHTPOJIa U KOOpAWHALIMATA HA TE3U MYCKYJIN,
HaHpeHBaﬁKH KbM IIO-CJIOKHHM H q)yHKHI/IOHaJ'IHI/I 3aJa4yud, KOHUTO

HUHTCIrpUpaT aKTUBUPAHCTO HA I[’LJ'IGOKI/ITC U MMO-TOJIEMHUTC MYCKYJIM Ha

OAJIOTO TAIO.

W3BOIN

Ot a”HAIU3bT HA IMOJIYYCHUTC PE3YyJITATU MOKEM Jila HAIIpaBUM

CICOHUTE II0-BAKHU U3BOON:

1.

Pa3zpaboTeHHAT OT HAc aIrOpPUTBM 3a (QYHKIHOHAITHH
W3CJIeIBAaHUS € TIOJXOMSI W HaleXICH MPHU MAIUeHTH C
XBbC B mymbanHata o0macr.

[lpunoxkenara  eKcepUMEHTalHa  METOJMKa  Ha
KHHE3WTEpanus W NpwiokeHneTo Ha HuckoeHeprueH
naszep (crymeH sazep) — EVRL e mo-edextuBHa OT
TpaJUIIMOHHATA HW  JIOBeXJAa JO  MOJOXHTEJIEH
TepareBTUYeH e()eKT BbpXY MOBIUSIBAHE U PEyIIUPaHE HA
00JIKOBaTa CHMIITOMATHKA;

MoOunu3upamusr,  HEBPOMYCKYJIHHUAT  MacaX U
MuodaciuaIHUTe TEXHUKA 33 OCBOOOKIaBaHE B
eKIepUMEHTaIHATa METoJuKa obe3nedaBaTr Mo — J00po
o0e30onsiBaHe ¥  JIOKaNU3WpaHe Ha Ooikata B
nymbOocakpanHaTa obnact. ToBa HamansBa 3al[UTHUS
MYCKYJICH CIIa3bM U MOAIIOMAara MyCKyJIHaTa peslakcarys.
Pa3paborenara u anpobupana ot Hac cneruanuzupana KT
METO/IMKa OKa3Ba IMOJIOKUTENICH ePEeKT 3a pellakcupaHe Ha
MYCKYJIUTE C IOBUIIECH TOHYC M IOAOOPsIBaHE HA MECTHOTO
KpbBOOOpaIleHe U TpoUKaTa;

BrutouBaneTo Ha creUUaIM3UpaHd YHOPKHEHHsS IpU
naipeHTn ¢ XbC B nymbannara objact moamomara
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JUHAMUYHATA M CTaTHYHATa CTA0MIN3als Ha TPbOHAYHUS
CTBHJIO ¥ HAMAIIIBAHETO HA MYCKYJIHUS AUCOANIaHC.

6. HMuauBuayanu3upaHusi KOMIDIEKCEH MOJIXO0J HACOYCH KbM
noJo0psiBaHe Ha OCHOBHUTE CUMIITOMH W OTpaHHYaBallH
dakTOpH, JOKa3aHO HaMmalsgBa OojKara, IOJOOpsBa
IbBKaBOCTTa, oOeMa Ha [BW)KCHHE W H3Tpaxaa 3/ApaB
MYCKYJIEH KOpCeT.

7. AHanm3bT Ha pe3yiTaTHTe HU JaBa OCHOBAaHHE Ja
TBBPAMM, Y€ aBTOpCKaTa METOJUKa UMa H3pa3eH
MOJIOKUTENEH edeKT W BOOM 10 MomoOpsiBaHe Ha
CBbCTOAHUETO Ha MNAIUCHTU C XPOHUYHU OIIJIAKBAHHA B
TyMOAHUSA J5UT Ha TPhOHAYHUS CTHIO.

NPENOPBKHU
B®3 ocHOBa Ha MOMyYEHHUTE PE3YNTATH MPOU3TUYAT CICIHHUTE

IMMO-BaKHU MPCIIOPHKU 3a IMPpaKTUKATa:

1.

Pa3zpaboTeH e eeKTHUBEH aJrOpUTHM 3a ISUIOCTHA M ITBJIHA
oueHka npu nanueHT ¢ XbC B mymbocakpannara obnact
HampaBeno e mpoyuyBaHe, aHanM3 # OOCHKIaHE Ha
pasnpoctpanenneTo Ha XbC B mymOocakpanHarta odacT.
Buenpenara B mpakTukara pa3padorena KT nporpama 3a nuna
¢ XBbC B mymbocakpaHaTa 00JIaCT J]aBa OTJIMYHH PE3YJITATH.
KomOunupanero Ha MaHyaJHH TEXHHKH, CIELUATU3UPAHU
ynpaxkaenus 1 HuckoeneprueH nazep (CTyIeH Jia3ep) € OT
CBIIECTBEHO 3HA4Y€HHME 3a IOCTUTAHETO Ha JBITOCPOYEH
edexT u mogoOpsiBaHe KadyeCTBOTO HA KWBOTA MPH JIMIIATA C
XBbC B mymbocakpangHaTa o0iacT.
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MNPUHOCH

1. TlpoBeneH e TeopeTHYEH aHAIM3 U Ca CHCTEMaTH3WPaHH
JaHHUTE OT W3CJICABAHUS HA Pa3IMYHU aBTOPH y HAac U B
qyKOMHA.

2. Paspaboren u anpoOupaH ¢ e()EeKTHBEH aJrOpHThM 3a
¢yHKUMOHAIHO wW3cienBaHe W oueHka npu XbC B
mymOocakpaiHara 00JacT.

3. Paspaborena e u anpobupana eheKTUBHA CIIeUAIN3HpaHa
kuHesutepanesTuyHa Mertoauka Ha KT npu XBC B
mymOocakpaiHara 00JacT.

4. YcraHOBeHa € MO-BUCOKa €()eKTUBHOCT Ha pa3paboTeHaTa
eKCIIEpUMEHTAaJIHa ~ METOJMKa B  CpPaBHEHHE  C
TPaJANIMOHHATA KHHE3UTEPATIHS

3AKIIOYEHUE

EKcriepiMeHTaTHOTO MpOydYBaHe, MPOBEJACHO B PAaMKHUTE Ha
MeTroIuIeH nepuo cpen 63 nuia Ha Be3pacT Mexay 30 u 50 roguau
C XpOHHYEH OOJIKOB CHHJPOM B JIyMOOCaKpaiHaTa 00JIacT, TOBEE JI0
IIOJIOXKUTECIITHU u CTaTUCTHYCCKU 3HAa4YUMHU pe3yiaTaTu. B
JTUCEPTAIlMOHHUS TPYyJ ce (OKycupaMe BbpPXY CHEIHaTU3UPaHU
TEpaneBTUYHA METOJUKH, KOMTO MOMaraT Ha MalMeHTa ¢ XPOHWYCH
0OJIKOB CHHAPOM B JyMOocakpajiHata o0jacT 3a JIOCTMTHE Ha
ONTUMAJICH (PYHKIIMOHAJICH PE3yJITaT, KaKTO U MPEeIOTBPATIBAHETO HA
BB3MOXXHa JBIATOCPOYHA  HETPYMOCHOCOOHOCT.  AHAIM3HpaxMe
pe3yaTaTh OT Pa3INyHU IIPOYYBAHUS, OTHOCHO KMHE3UTEPANIEBTUYHA
MOIXOIU ¥ METOJVKY TPH MAIUEHTH ¢ XPOHUYEH OOJIKOB CHHIPOM B
mymOocakpanaata obmact. Cref HampaBeHHUST JHTEpaTypeH 0030p
W3rOTBUXME TMOAXOISAIIA 3a TOBAa H3CIEABaHE TECTOBAa OaTepwus,
cb3nagoxme u anpodoupaxme KT meromuka, pe3ynraTure OT KOUTO
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CpaBHHUXME C pYTHHHa MeToAHWKa 3a kuHesuTepamus npu XbC B
mymOocakpanaara obmact. OtyeroxMe mo-e()eKTUBHU PE3yNTaTH MPH
eKCIepUMEHTaTHA METOANKA Ha KMHE3UTepanus U MPUI0KEHUETO Ha
Huckoenepruen nazep (cryaen nazep) — EVRL ot tpanunuonnara KT
KaKTO U 10 MOJIOKHTENEH TEepaneBTHUCH €(eKT BbPXY IOBIHUSABAHE U
penyuupane Ha OOJNKOBaTa CHMOTOMATHKa. AHATU3bT HA MOJYYCHUTE
JaHHU TOTBBpIM paOOTHaTa HHU XWUIIOTE3a, Y€ C MpUIaraHe Ha
CIeLMalN3UpaHa KHUHE3UTEpaleBTUYHA [porpaMa IpU JMOa C
XpOHUYEH OOJKOB CHHIPOM B JymMOocakpaiiHa 0OJIACT BKIIFOHYBAIIA
MaHyaJIHd METOIMKHU U Tepanus CbC CTYJEH Jasep, Ou JONpUHECo 3a
mo-06p30 u e(peKTUBHO (QYHKIMOHATHO BB3CTAHOBSIBAHE Ha
nanueHTure. llpoBeneHuTe OT HAc M3CIEABaHUS M IOJIYYEHUTE
pesynrati  oT Bwmsyamno-ananoroBa ckama (BAC) 3a Oonka,
BBIIPOCHUKA Ha Posang — Mopuc, TecT 3a onpeessiHe Ha CTENEHTa Ha
Oonkata mo merona Ha Mepn O. Jlobune, BprnpocHuKka Ha Tamma 3a
kuHe3nodoous, MMT nHa m. errector spinae u m. rectus abdominis u
TecToBe 3a o0ema Ha iBwkenHue B I'C, mpuinosxenu B briarapus npu To3u
KOHTHHIEHT, Ca HaUsAT NPUHOC 3a OIpelensiHe Ha o00IIoTo
3[[PaBOCIIOBHO CHCTOSIHUE U MTOI00PEHOTO Ka4eCTBO Ha KUBOT Ha JTUIA
C XpOHMYEH OOJKOB CHHAPOM B JyMOocakpaiHaTa o0JacT.
HuchyHkuunTe B TymO0cakpaiHaTa 00JacT MOTaT Jia MIMaT CepUO3eH
eeKT BBpPXY KA4YeCTBOTO HA JKMBOT Ha MAaIlUCHTHUTE. Y CIICHIHOTO
JIeYeHHE KaKTO M IMOAXOZsIIaTa pexaOWwiIMTalus NP XPOHUYHATA
0oJka B I0JIHATA 4acT HA I'bp0Oa € OT CHILECTBEHO 3HAYECHHE 3a IIBJIHOTO
(YHKIHMOHAIHO BH3CTaHOBSIBAHE.
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Y4yacrue B KOH(pepeHuHu:

» VYuactue B 21-sa CTYJIEHTCKA HAYUYHA
KOH®EPEHIIMA - 19 maii 2022 roa. ¢ JOKIaau HA
temu: [IpocTpaHcTBEHA OPUEHTAIINS TIPH JIHIIA C
MOCTYPAJIHU HAPYIICHUSI.

» VYuacrue B 21-Ba CTYJIEHTCKA HAYVUHA
KOH®EPEHIIUA - 19 mait 2022 rof. ¢ TOKIaau Ha
Temu: CpaBHHUTENICH aHAIN3 M KOHIICTIIUY 32
pexaOunuTaius ciel MHBEp3Ha paMeHHa ITpoTe3a.

» VYuactue B ,, 31 Annual Assembly of the International
Medical Association Bulgaria“ ¢ goknan Ha Tema:
,Monitoring the effect of a combined methodology in
chronic pain syndrome in lumbosacral region”.
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» VYuactue B lOOmieliHa HayyHa KOH(PEPECHIHS C
MEXTyHapOJIHO y4acTtue ,,[Ipean3BHKaTeNcTBa Mpe
o0miecTBeHOTO 31paBe” 2021 rox., ¢ JOKIAAH HA TEMU:

- Kunesurepanus npu rymOGocakpasieH 60JIKOB
CHHJIPOM.

- Ilom3ure OT MHCTPYMEHTAIHO-ACUCTUPAHUTE
MEKOTHKaHHH MOOHIIM3AINY IIPH XPOHUYCH
0OJIKOB CHHIPOM B IIIUITHATA 00JIACT.

- Ilpernen Ha crienuanM3upaHy TECTOBE 32 KOJSHHA
CTaBa.

Y4yacrue B IPOEKT:

e VYyacTue B Hay4HOHM3CJIEIOBATEJCKHU MPOEKTH OT rpyma A -
Wudpacrpykrypau mnpoektu. Homep Ha mpoekta RP-A1/21.
Tema Ha mpoekTa: Chb3gaBaHEe Ha HAy4HO-U3CJIEIOBATEICKA
TEXHOJIOTUYHA CpeJia 3a IPOBEKAaHe Ha M3MepBaHus 1 paboTa
C amapaTypa, NpuUarailky KOHLEILMATA 3a CECTPUHCTBO,
OCHOBAHO Ha JI0Ka3aTeJICTBA - WIECH Ha €KUIIA.

e VYyacTue B HAyYHOM3CIIECIOBATEIICKU MPOCKTH (PUHAHCHPAH OT
®HU. INpoyusane Ha edekTa HA TapreTHpaHa palioYecTOTHA
Tepanus NpU MYCKYJHO-CKEJIETHH IUCQYHKIMHM M CHOPTHHU
TpaBMH, pbKoBoAMTEN - Mapraputa ABpamoBa.
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INTRODUCTION

Pain in the lumbosacral region is one of the most common afflictions
of modern man. It occupies one of the leading places among the causes of
seeking medical care and disability in people of different ages, associated with
huge socio-economic losses to society due to temporary loss of work capacity.

Chronic pain is a significant problem for the patient, disrupting their
physical and mental health and negatively affecting family and friends. One
in three patients with chronic pain describes it as 'unbearable'.

Pain in the lumbosacral region can cause disability, reduce quality of
life and impair work capacity, representing a major socioeconomic burden for
patients and society (Sitthipornvorakul et al., 2011). It is also the leading cause
of activity limitation and work absence in most countries (Leboeuf-Yde et al.,
1995; Walker, 2000; Louw et al., 2007; Hoy et al., 2012; Nascimento et al.,
2015).

Lumbosacral pain ranks among the leading causes of disability in
people aged 45 years and younger in developed countries and is the most
common cause of absence from work (Cunningham et al., 1984). It develops
with equal frequency in men and women, with a lifetime prevalence of up to
85% (Haldeman et al., 2008). It is the fifth most common reason for a visit to
the doctor and affects nearly 60-80% of people in their lifetime (Casiano et
al., 2019). Some studies suggest that up to 23% of the world's adults suffer
from chronic low back pain. This population group has also been found to
have a one-year recurrence rate of 24% to 80% (Casiano et al., 2019). Some
estimates of lifetime prevalence are as high as 84% in the adult population
(Casiano et al., 2019). A systematic review showed an annual rate of
adolescents suffering from back pain ranging from 11.8% to 33% (Casiano et
al., 2019), 11-12% of the population is disabled by low back pain (Balagué et
al., 2012).

The prevalence of chronic low back pain is steadily increasing,
especially in high-income countries. Although the aetiology is not always
clear, chronic low back pain often originates in the intervertebral disc,
sacroiliac joint, facet joint and soft tissues. Among other pathologies, up to
40% of cases are associated with degenerative disc disease due to
neoinnervation and inflammation in the degenerated discs.



Full recovery of patients with chronic back pain is rare (Dionne, 2005)
due to the limited effectiveness of existing treatments, which in turn depends
on insufficient knowledge of the mechanisms of formation of chronic pain
syndromes.

Lumbosacral pain is a major challenge for the healthcare system. It is
one of the leading diagnoses in terms of costs and sick days in most countries
of the Western Hemisphere (Maniadakis et al., 2000; Geurts et al., 2018;
Dutmer et al., 2019). Pain intensity is not always related to the degree of tissue
damage, as pain is not only a physical but also a mental process with a wide
range of consequences and implications. Characteristics of chronic
lumbosacral pain include prolonged pain, muscle weakness, decreased
functional ability, and psychosocial strain, making the treatment of chronic
pain a complex process. Therapeutic treatments for chronic lumbosacral pain
include a multidisciplinary approach, patient education, therapeutic exercise,
application of physical agents, and psychological counseling. In recent years,
aggressive conservative treatment has been recommended by increasing the
number of treatment programs that involve a multidisciplinary team and
multiple treating therapists.

Successful treatment, as well as rehabilitation for chronic low back
pain, is critical to the patient's full functional recovery.

In this dissertation, we focus on providing specialized therapeutic
modalities that help the patient with chronic lumbosacral pain syndrome
achieve optimal functional outcome, as well as preventing possible long-term
disability. We analyze the results of various studies on kinesiotherapeutic
approaches and methodologies for patients with chronic lumbosacral pain
syndrome. A test battery suitable for this study was developed, our own
specialized kinesiotherapy methodology was approbated in patients with
chronic pain syndrome in the lumbosacral region, functional tests were
performed before and after the specialized kinesiotherapy program.

METHODOLOGY OF SCIENTIFIC RESEARCH

The study consisted of three parts, each with its respective material
and methods, which are discussed in turn below.



Following the analysis and conceptual framework of the research
problem, options for manual therapy for chronic lumbosacral pain syndrome
are outlined.

In this regard, we hypothesize that the development of a specialized
program incorporating new selected tools of kinesitherapy will improve
functional performance in individuals with chronic lumbosacral pain
syndrome.

Working Hypothesis - The hypothesis of our study is that the
application of a specialized kinesiotherapy program for individuals with
chronic pain syndrome in the lumbosacral region, including manual
techniques and cold laser therapy, would contribute to a faster and more
effective functional recovery of patients.

Aim and objectives of the study:

Aim of the study: To investigate the effectiveness of a specialised
kinesiotherapy programme developed by us in individuals with chronic
lumbosacral pain syndrome.

Research objectives:

In order to achieve our goal we set the following tasks:

1. To study and analyze the available literature on chronic
lumbosacral pain syndrome and the kinesiotherapy methods
applied to them and to define a conceptual framework for the
study.

2. Selection of diagnostic parameters of the study.

3. Development of a specialized kinesitherapy program for
persons with chronic pain syndrome in the lumbosacral region,
including manual techniques and cold laser therapy.

4. Validation of the experimental methodology of KT.

5. Processing of the empirical material and analysis of the
obtained  results, formulation of conclusions and
recommendations for practice.



Organisation of the study

The study was conducted in 2019 - 2023 in Balance Clinic - Sofia,
Hospital for Active Rehabilitation "Serdika", Medical Center "Physio arthro”
- Sofia. University Research Sports and Recreation Centre - "Bachinovo",
Blagoevgrad.

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

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

First stage: (July 2019 - September 2019) During this period, the
structure of the study was defined, literature related to chronic lumbosacral
pain syndrome was analyzed. The methodology of the study was determined,
the working hypothesis, the aim and objectives of the study were formulated.
The technology of the study is also specified.

Second stage: (September 2019 - December 2019) includes activities
to organise the conduct of the study.

Third stage: (January 2020 - December 2022) conducted the
functional study and therapy in the study population. 63 individuals aged 30
to 50 years were studied, divided into two groups - experimental (EG) - 31
and control (CG) - 32. A two-month convectional and specialized KT program
was conducted in individuals with chronic lumbosacral pain syndrome
enrolled in the study. A twice-weekly KT program was developed for the CG
subjects, a twice-weekly specialized KT program was developed for the EG
subjects. To establish the effectiveness of our methodology, the examinations
in both groups were performed before and after the kinesiotherapy course.

Fourth stage: (January 2023 - December 2023) statistical processing
of all information from the conducted researches, analysis of quantitative
information, overall shaping of the dissertation, development of reports and
scientific articles.

Study population and characteristics of the population

The study population consisted of 63 individuals with chronic
lumbosacral pain syndrome, aged 30 to 50 years. Characteristics of the study

subjects with chronic lumbosacral pain syndrome are presented in Table 1.
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Table 1. Characteristics of the surveyed persons
Women Men Total

18 45 63

A total of 63 individuals with chronic lumbosacral pain syndrome
were studied, 18 women and 45 men.

Table 2. Characteristics according to sex and age of the surveyed persons

Years Gender Number
30 - 40 years F 6
M 17
40 -50 years F 12
M 28
TOTAL 63

Out of the total number of people surveyed, the highest number of
people were men aged 40 - 50 and the lowest number of people were women
aged 30 - 40.

Table 3. Distribution of complaints by statute of limitations

Term Less than 3-6 6 months — 1-3 TOTAL
3 months months 1 year years
contingent 0 3 42 18 63

Acute cases of individuals with chronic lumbosacral pain syndrome
were not included in this study. All individuals had a duration of complaints
of more than 3 months.

A total of 63 individuals with chronic lumbosacral pain syndrome
were included in the 2-month kinesiotherapy course. All individuals
completed an informed consent form to participate in the present study.

In the present study, individuals who could participate must meet
certain criteria. For this purpose, we introduced inclusion and exclusion
criteria in the present study presented in Table 4. The subjects were divided
into 2 groups: experimental group (EG) - 31 subjects and control group (CG)

8



- 32 subjects. Functional examinations were performed on all individuals in
the experimental and control groups before and after the kinesitherapy course.

In the EG subjects, the author's methodology of Kkinesitherapy,
performed twice a week, was applied. A standard kinesiotherapy program
performed twice a week was applied to the CG subjects. The distribution of

individuals in the groups by gender and age was random.
Tabnuua 4
Criteria for inclusion in the Criteria for exclusion from the
groups: groups:

Diagnosed nonspecific low back pain - no
severe neurological symptoms.

Acute and severe lumbar pain - especially if
accompanied by neurological symptoms
(numbness, muscle weakness,
incontinence).

Functional disorders of the spine - muscle
imbalance, limited mobility.

Pregnancy.

Chronic lumbar pain - without severe
structural damage

Serious diseases of the cardiovascular
system, respiratory system and skin diseases

Condition without acute inflammatory
processes or severe 0steoporosis

Severe degenerative or inflammatory
diseases -  advanced  osteoporosis,
rheumatoid arthritis, spondylitis.

People with no contraindications to physical
activity

Persons with fractures, dislocations, severe
sprains or tears of muscles and ligaments

Individuals motivated to participate in this | Disc  herniations with  nerve root
study - able to perform exercises | compression
independently or under supervision

Oncological diseases of the spine -

metastases, primary tumors.

Mental or cognitive disorders that make it
difficult to understand and perform the
exercises

Tabl_e 5 shows the mean height values, for EG K=171.0  4.60 cm

and for CG #=179.9 £ 4.41 cm.

Table 5 presents the mean body weight values, for EG K= 89.55 +
9.83 kg and for CG = 86.44 + 10.95 kg.




Table 5: Contingent distribution by height

Groups b St. X max. X Std. V%
Deviation min. Error
Experimental 171.0 4.60 178.0 164.0 0.83 2.69 %
N =31
Control 179.9 4.41 177.0 163.0 0.78 2.58 %
N =232

Table 6: Contingent distribution by body weight

Groups b St. X max. X Std. V%
Deviation min. Error
Experimental 89.55 9.83 101.0 66.0 1.77 10.98 %
N =31
Control 86.44 10.95 99.0 65.0 1.94 12.67 %
N =232

Methods for assessing functional status

History and somatoscopy - During the first examination of the
patients we take a history and perform anthropometric measurements (height
in cm and weight in kg). A somatoscopy (view) is also performed - it provides
objective data about the disease and is an important part of the clinical
assessment of patients with lumbosacral chronic pain syndrome in the
lumbosacral region. It is the process of systematically assessing the
Locomotor system and its structures in order to determine the physical
changes that may be associated with pain and to devise an appropriate
diagnostic and treatment plan. We perform the examination in the Starting
position standing and in motion, focusing on any asymmetries, curvatures or
imbalances that may be associated with lumbosacral pain symptoms. We also
look for hypotrophies of muscle groups or individual muscles. We also
evaluate the range of motion of the trunk and extremities to identify limitations
or abnormalities in motor function.

Palpation - Palpation of the paravertebral muscles is done - to observe
the shape of the spine and to detect deviations from the norm, we palpate both
sides of the spine with the thumb and index finger. By palpation we also
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examine the muscle tone of the paravertebral muscles (Karaneshev, Sokolov,
Venova, Markova - Stareyshinska, Tsankova, Slivkov, 1983). Palpation allows
us to obtain data on changes in local skin temperature in inflammatory or
neoplastic processes, on the state of turgor, as well as data on edema, joint
effusion and painful points or other abnormalities in the tissues surrounding
the spine. Palpation was performed with warm hands, from painless to painful
area, without causing severe pain to the examinations (Vladimirov et al.,
2000).

Methodology (technique) of palpation

a) Pinch palpation - The muscle belly is grasped between the thumb
and the other fingers, pinched and then the fibres are "rolled" between the
fingers to identify muscle spasm; once muscle spasm is identified, the entire
length is palpated to determine the point of maximum pain, i.e. the triger points
(Fig. 9), (Epifanov, 2009).

Fig. 9. Schematic
representation of a cross-section
of a muscle and "pinch" type
palpation of a muscle spasm in
Z ~ the area of the triger points

b) Deep gliding palpation - moving the skin along the muscle fibres
with the fingertips. This movement allows changes in the underlying tissues
to be determined. We move the skin on one side of the fibers we are palpating
with the fingertip and then make a gliding motion along these fibers, creating
a skin fold on the other side of the fibers. Any compacted structure (tight pulp)
in the muscle is felt as something that "rotates under pressure™ during this
palpation (Fig. 10), (Epifanov, 2009).
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Fig. 10. Schematic representation of a cross-section of a muscle
and sliding palpation of a tight pull in the area of the triger
points (dark dot) a - the fingertip pushes the skin on one side of
the pull; b - the fingertip slides along the muscle fibers and a
straight pull is palpated, which slides underneath like a cord; ¢
- the fingertip displaces the skin on the other side of the pull.

c) Palpation with pinching - we place the tip of the finger against the
muscle spasm at right angles to its direction and abruptly descend deep into
the tissue, then the finger is quickly lifted and at the same time “hooks” the
thrust (string). The movements of the finger are the same as pulling a string
on a guitar. This palpation is most effective for provoking a local convulsive
response (Epifanov, 2009).

d) zigzag palpation - alternately move the fingertip in one direction
or another through the muscle fibres and move along the muscle. Some triger
points with such palpation are revealed as knots (Epifanov, 2009).

Visual diagnostics — diagnosis of the localization site of the tone-force
imbalance of the muscles, which develops during provocation by stato-
dynamic loading, isometric muscle contraction (holding a static position) or
isotonic (performing concentric and eccentric contraction). Detection of
visible criteria of suboptimality of static and dynamic of Locomotor system (-
to what extent it is expressed, - their variability under the influence of
provoking and healing actions (by examination, analysis of patient's data -
ringen, topograph). For this purpose, we used the diagnostic card presented in
Table 8.

The stages of visual diagnostics are:

- Detection of inadequate nervous system response.

- Determination of the location of the compensatory overload zone.

- Determination of the location of the pathogenetically important
zone.

- Detection of functionally weak one or several muscles in a
pathogenetically important zone.

- Determination of the cause of hypotension.

12



Visual analog scale (VAS) for pain. The visual-analog scale is
designed to measure the intensity of pain. It is a continuous scale in the form
of a horizontal or vertical line 10 cm (100 mm) long with two endpoints
located on it: ‘no pain’ and ‘extreme pain that can only be imagined’. The
patient is asked to place a line perpendicularly intersecting the visual analogue
scale at the point corresponding to his pain intensity. A ruler is used to measure
the distance (mm) between ‘no pain’ and ‘the worst pain that can only be
imagined’, providing a range of scores from 0 to 100. A higher score indicates
greater intensity of pain. Based on the distribution of scores, the following
classification is recommended: pain (0-4 mm), mild pain (5-44 mm), moderate
pain (45-74 mm), severe pain (75-100 mm), (Scott et all., 1976; Hawker et
all., 2011).

Spinal range of motion — The test measures the mobility of the entire
spine in forward flexion - flexion (distance from fingertip to floor in
centimeters) and lateral tilts. The patient's starting position is standing, the
flexion is performed with the knees fully extended, both hands resting
approximately equidistant from the feet. The distance between the patient's
toes and the floor is measured or a record can be made of how far the patient's
toes reach. The mobility test assesses combined movement involving both the
hips and spine. Good mobility in the hips can compensate for stiffness in the
spine. In addition to the measured distance, the profile of the flexed spine
(uniform kyphosis or fixed kyphosis) should be assessed.

Therefore, the large distance between the fingertips and the floor is a
non-specific sign that is influenced by several factors:

1. Mobility of the lumbar spine

2. Shortening of the hamstrings

3. Presence of the Lasegue sign

4. Hip joint function

Clinically, the distance from the toes to the floor is used to assess the
effect of treatment (Buckup, 2004).

Ott's test - the volume of movement of the chest is measured.

The patient's IP is standing, the C7 spinous process is marked and a distance
of 30 cm caudal is measured from there. This distance increases by 2 - 4 cm
in flexion and decreases by 1 - 2 cm in maximal extension (leaning back).

13



Degenerative inflammatory processes of the spine limit its mobility and
therefore the volume of movement of the spinous processes (Buckup, 2004).

r a

fdof oo 2em [/ Jwe  Fig. 12. Functional test to investigate
:,' L 2 ol _:1" “\ e the volume of movement - Ott test and
1y (% - |l Schober test (Mitova, 2022).
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Schober’s test - measures the volume of motion in the lumbar region.
The patient's IP is standing, the spinous process S1 is marked and from there
we measure a distance of 10 cm cranially. These skin scars move to about 15
cm apart in flexion and converge to a distance of 8-9 cm in maximal extension
(backward tilt). Degenerative inflammatory processes in the spine limit its
mobility and hence the volume of movement of the spinous processes
(Buckup, 2004).

Psoas test - for diagnostic evaluation of lumbar pain. The patient's
Starting position is the supine position. On raising one leg with the knee
extended, we press suddenly on the anterior thigh. This sudden pressure on
the distal femur causes reflex contraction of the iliopsoas with traction on the
transverse processes of the lumbar spine. In the presence of changes in the
lumbar spine (spondylarthritis, spondylitis or disc herniation) or in the
sacroiliac joint, patients report the presence of pain (Popov, et al., 2013;
Buckup, 2004).
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Fig. 13. Psoas Sign, (Buckup, 2008;
Mitova, 2022).

Laségue test - to distinguish lumbar pain. The patient is in starting
position occipital recumbency. The Laségue test with straight leg raising is
performed until the patient starts to feel discomfort, then the examiner drops
the leg from this position. The sudden and unexpected relaxation of the leg
precipitates reflex contraction of the back and buttock muscles. It is mainly
the iliopsoas that contracts, placing traction on the transverse processes of the
lumbar spine. Patients experience pain in the presence of diseases of the
lumbar spine (spondylarthritis, spondylitis or disc herniation) or disorders of
the sacroiliac joints (Popov, et al., 2013; Buckup, 2004).

@ue. 14. Laségue Straight Leg Drop Test, (Buckup, 2008; Mitova, 2022).

Springing Test or Springing Test - to locate functional impairments
in the lumbar spine. The patient is in the standing position face-lying position.
The examiner palpates the articular processes of the vertebrae with his index
and middle fingers. With the ulnar edge of the other hand held perpendicular
to the palpating fingers, the examiner repeatedly presses gently in a posterior-
anterior direction. The palpating fingers conduct this gentle springing pressure
to the articular processes of the vertebrae. When the function of the joints is
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intact, the articular processes will be elastic. Lack of or excessive elasticity is
a sign of abnormal segmental mobility, in the former case blockage and in the
latter case hypermobility. This test is also a provocative test for the posterior
longitudinal ligament and will result in an increase in the deep, dull low back
pain that is typical of this structure and difficult to localize (Buckup, 2004).

@ue. 15. Springing Test, (Buckup, 2008 Mitova, 2022).

Test for hyperextension - lumbar spine syndrome. The patient is in an
IP face-lying position. The patient's two legs are fixed and the patient is asked
to lift his torso. In the second phase of the examination, the patient's spine is
passively straightened and a rotational motion is added. With the other hand,
the KT stabilizes on the patient's lumbar spine and uses to assess both mobility
in the lumbar spine and the level of the painful area. When there is segmental
dysfunction in the lumbar spine, active extension of the lumbar spine will
cause or increase pain. Passive extension with additional rotational motion
allows the decreased segmental and/or regional mobility to be assessed. A
hard endpoint of range of motion suggests degenerative changes, whereas a
soft endpoint is more likely to suggest shortening of the longissimus thoracis
and iliocostalis lumborum (Buckup, 2004).

The strength of the muscles is determined by their resistance to
contraction (metered resistance by the hand of a methodologist or massage
therapist). Resistance occurs in an isometric contraction mode, in which the
tension of the muscle increases without changing its length (without
shortening it). It is necessary to compare the muscle force and volume of
movement with the symmetrical side.

Manual Muscle Testing (MMT) provides information about the
strength of a specific muscle or muscle group during active contraction and
the involvement of the muscle in a specific movement, with each movement
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performed from a specific starting position (test position). The nature of the
test movement (specific movement) and the resistance being overcome are
used to judge the strength and functional capabilities of the muscles being
tested. For the present study, we applied the trunk flexion test (m. rectus
abdominis) and trunk extension test (m. errector spinae) and (m. quadratus
lumborum and accessory muscles. semispinales, multifidus, rotatores).

Muscle strength is assessed using a standard 6-point scale:

- 5 points (normal) - sufficient muscle strength (corresponds to 100%
of normal), the muscle has good motor ability, can overcome significant
external resistance;

- 4 points (good) - corresponds to 75% of normal muscle strength; the
muscle can overcome external resistance with medium strength, maintaining
full range of motion;

- 3 points (weak) - corresponds to 50% of normal muscle strength; the
muscle performs active movement in full range under the action of the weight
of the limb. The patient does not provide any additional resistance;

- 2 points (very weak) - approximately 25% of normal muscle strength
is maintained; full range of motion is possible only after gravity is removed
(the limb is lying on the couch). The muscle is not able to overcome the
resistance in the form of the weight of the examined body segment;

- 1 point (“trace”) - approximately 10% of muscle strength; movement
with barely perceptible muscle tension is possible;

- 0 points - not the slightest muscle contraction is observed when
movement is attempted (Epifanov, 2009).

Test to determine the degree of pain by the method of

Merle O. Dobine - The test for the assessment of dynamic pain, or
pain on movement. Used in trauma and musculoskeletal disorders, pain
severity is determined in 6 grades with numbers from 0 to 5 (Kostadinov,
1989), we modified the test for individuals with chronic nonspecific lumbar
lobe pain:

0 - no pain at rest during movement or at work;

1 - minimal pain that occurs with significant exertion and resolves
after rest;

2 - mild pain with normal motor activity that resolves after rest;

3 - has moderate pain on movement, partially limiting motor activity;
17



4 - has moderate pain at rest and on movement that does not resolve
during the day;

5 - has severe continuous pain that increases on movement and does
not resolve during the day;

Roland-Morris questionnaire for low back pain and disability - We
use the Roland-Morris questionnaire to assess the functional status of patients
with low back pain. It contains 24 questions that describe activities of daily
living and pain difficulties. The Roland-Morris questionnaire has been applied
to track the results over time and to evaluate the effectiveness of the conducted
therapy.

Tampa Kinesiophobia Scale - The tampa kinesiophobia scale
assesses the patient's fear of injury and its impact on avoidance of movement.
Each item has four response options ranging from “completely disagree” to
“completely agree.” The total score ranges from 13-52, with a higher score
indicating a greater fear of movement. Tampa's kinesiophobia scale is
presented in the appendix.

RESULTS AND DISCUSSION

Results and Discussion of Lumbosacral Pain Tests

The study contingent was 63 individuals with chronic lumbosacral
pain syndrome, aged 30 to 50 years.

Acute cases of persons with chronic lumbosacral pain syndrome were
not included in the present study. All individuals had a duration of complaints
greater than 3 months.

A total of 63 individuals with chronic lumbosacral pain syndrome
were included in the 2-month kinesiotherapy course. All individuals
completed an informed consent form to participate in the present study.

The subjects were divided into 2 groups: experimental (EG) - 31
subjects and control (CG) - 32 subjects. All individuals in the experimental
and control groups underwent functional tests before and after the
kinesiotherapy course. The distribution of the individuals in the groups by

gender and age was randomized.
18



In the EG subjects an author's kinesitherapy methodology was
applied, in the CG subjects a standard kinesitherapy program was applied. In
both study groups the programs were performed twice a week.

Results and Discussion of the Visual Analogue Scale (VAS) for
Pain

Pain is one of the leading symptoms and a major limiting factor in the
lumbosacral spine. A number of authors have described in their studies various
means aimed at reducing it. One of the main tasks in our study was also to
reduce pain symptomatology as quickly and as much as possible, which will
allow a more effective application of the other means included in the authors'
methodology.

Table 12. Visual analogue pain scale (VAS)

EG CG

Mean Std. SD V% Mean Std. SD V%
error error
Start 8.29 0.148 0.824 9.94 8.531 0.089 0.507 5.94

End 1.419 0.137 0.765  53.88 2.438 0.167 0.948  38.90

Table 12 shows the results obtained from the Visual Analogue Pain
Scale (VAS) before and after the therapeutic course in the EG and CG patients.
Before the therapeutic program, the measured mean pain score on the VAS for
the EG patients was 4= 8.29 + 0.824 mm, which was very close to that
reported for the CG patients = 8.531 + 0.507 mm. The control group had a
lower variability (V% = 5.94) compared to the experimental group (V%
= 9.94), indicating that the data were more stable and homogeneous.
Initial results were similar, allowing comparison at the end of the
treatment course.
At the end of the experiment, the mean value for the EG decreased
significantly = 1.419 + 0.765 mm (1.419), and for the CG it also
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decreased but remained higher %= 2.438 = 0.948 mm (2.438). This suggests
that the change was greater in the experimental group. The variability (V%)
in the EG increased to 53.88%, implying that the results became more
dispersed.

There was also an increase in variability (38.90%) in CG but it was
lower compared to EG.

The results compared with the Mann Whitney test for the final
measurements are presented in Figure 1 and show statistically significant
differences in favour of the EG patients (Mann Whitney, p<0.05; p=0.001).
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Chart 1. Dynamics of the scores reported by the Visual Analogue Pain Scale (VAS)
before and after the therapeutic course in the EG and CG patients.

In the experimental group, a greater change in the measured
characteristic occurred compared to the control group. The increased
variability at the end of the experiment (especially in the EG) may indicate
that individuals responded differently to the intervention. The lower standard
deviation and V% at the beginning indicate that the two groups were relatively
homogeneous, but at the end the distribution of results became more unequal.

The p-value (0.166) was greater than 0.05, indicating that there was
no statistically significant difference between the baseline values of the two
groups. This confirms that EG and CG were similar at the beginning of the
experiment.

The p-value (0.000016) was much less than 0.05, which means that
the difference between the groups at the end of the experiment was statistically
significant. This confirms that the intervention or experimental effect resulted
in significant changes in EG relative to KG. At the end of the experiment, the
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P-value (0.000016) was much less than 0.05, which means that the difference
between the groups at the end of the experiment was statistically significant.
This confirms that the intervention or the experimental effect resulted in
significant changes in EG versus CG.

Musculoskeletal disorders are the most common cause of severe and
limiting pain (Popov, 2002; 2009). According to statistics, in Europe 20-30%
of the population is affected by this problem (Hagen, 2012).

A number of authors have directed their research in search of different
methods and means that would positively influence the main limiting factors
(pain, stiffness, reduced work capacity, etc.) and would lead to an improved
quality of life for such patients (Zlatkov, 2024). In recent decades, complaints
of this type have been strongly increasing. Health professionals believe that
this could be due to modern lifestyles.

In the author's methodology we included the application of Low
Energy Laser (cold laser) - EVRL laser therapy. This type of laser combines
two laser diodes with violet and red light from 405 - 635 nm. Red light has a
strong anti-inflammatory effect, increases ATP production and protein
synthesis. This leads to a significant reduction of pain. It also increases
collagen levels, balances the parasympathetic system and improves blood and
lympho microcirculation. Violet light on the other hand stimulates mainly the
sympathetic nervous system.

This specialized type of laser therapy has a pronounced anti-
inflammatory and analgesic effect. It accelerates tissue repair by inducing
tissue division, improves vascular activity by stimulating the formation of new
capillaries in the affected area. This in turn accelerates the healing process,
increases metabolic activity and reduces the formation of fibrous tissue. The
laser makes it possible to treat trigger points and acupuncture points non-
invasively, which provides additional pain relief to the area.

In the EG patients, laser therapy was administered twice weekly per
protocol for chronic pain symptomatology. Three treatment programs were
used - n stimulation. vagus, direct application to the lumbosacral area, and
lumbosacral pain relief at the site of pain combined with active painful
movement by the patient. The specialized laser is combined with the other
methods and means included in our proprietary methodology.
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The applied specialized means and methods lead to a favorable impact
on pain. The manual mobilisation of the soft tissues affects the local lesions in
them, and the movements of the specialised complex enhance the effect of its
application. The applied modalities increase the hyperemia and trophicity of
the treated structures. Some studies have shown that pain relief is due to the
removal of metabolic products and the entry of endogenous substances.
Mechanical irritation which is produced on the other hand by manual
mobilization also causes a reflex reduction of regional nociception. The results
obtained in the present study confirm the findings of a number of other studies.
Mitova et all (2020) in their study followed the effect of the administration of
ten - day complex therapy in musculoskeletal dysfunctions in the spine,
recording a reduction in pain perception from 9.0 + 0.99 mm to 1.52 + 0.85
mm (Mitova et all, 2020).

A number of other studies can be found in the available literature that
also report a positive effect on pain symptoms following the administration of
manual therapy (Hersman, et.al. 2017; Lesi, et.al. 2016).

In a study by Stoyanov et all (2020) which included 48 individuals,
mean age #=44.81+5.07 years with evidence of musculoskeletal dysfunction
in the spine, myofascial techniques and kinesiotape applications were applied.
The authors obtained similar results. Mean baseline values from the VAS scale
were #=7.91+ 0.9 mm for CG and %= 8.36 + 0.7 mm for EG, and at the end

of the period reached = 6.52 + 1.08 mm for KG and = 4.08 + 0.7 mm for EG
(Stoyanov et all, 2020).

In another study conducted by Mitova et all, (2020) in which 36
individuals (12 women and 24 men) with lumbosacral pain syndrome were
studied the authors obtained similar results. The pain threshold decreased from
(£ SD) 9.06 £ 0.79 mm at the beginning of the study to %= 1.69 £+ 0.82 mm
after the administration of specialized kinesitherapy (Mitova et all, 2020).

Despite the positive results reported in the majority of studies to date
examining the use of various manual methods for non-specific lumbar pain,
the majority of them do not report a solution to the problem in the longer term
(Chenat, et. Al., 2017).

As pain appears to be one of the main limiting factors and leads to
reduced mobility and function of the lumbar spine, its reduction as soon as
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possible and to the greatest extent is of utmost importance (Zhao et al., 2017;
Mitova et al., 2021). The results obtained in the present study also show a
strong reduction in pain. A large number of studies have reported a positive
effect on pain symptoms after the administration of manual therapy
(Hershman et al., 2018; Lesi et al., 2016).

Results and discussion of a test to determine the degree of pain
by the Merle O method. Dobine

Table 13. Merle O pain test. Dobine

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
Start 4259 0103 0575 1352 4.25 0.135 0.762 19.93
End 1.258 0.079 0.444 35.36 1.469 0.118 0.671 45.70

Similar to the results of the Visual Analogue Pain Scale, Merle's test
O. Dobine confirms its greater reduction in the EG patients. The reported
baseline values of patients in this group were *= 4.259 + 0.575, while those
of CG patients were A= 4.25 £ 0.762. The values measured in the two study
groups at baseline were practically the same, with no statistically significant
differences. After the application of the authors' methodology, the pain scores
of the EG patients decreased to a value <= 1.258 + 0.44, while those of the
CG patients remained slightly higher = 1.469 + 0.671. At baseline, the
coefficient of variation was lower in the EG (13.52%) compared to the CG
(19.93%), indicating a more homogeneous group. At the end, however, the
coefficient of variation increased significantly (especially in CG, where it
reached 45.70%), indicating a greater individual difference in response to the
intervention. The data are summarized and presented in Table 13. When
comparing the results obtained after the application of the approbated
methodology, significant differences were reported at the end of the
measurement at Mann Whitney p < 0.05; p = 0.023) (Figure 2).
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Chart 2. Dynamics of the results reported by the Merle O test. Dobine for pain
before and after the therapeutic course in the EG and CG patients.
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EG showed a greater reduction in pain, suggesting that the therapy
administered in this group was more effective. The lower SD and Std. error
in the EG showed more consistent results, implying that the intervention
worked more uniformly for most participants. The coefficient of variation
(V%) was higher at the end, especially in the CG, which may mean that
some people responded well and others not so much.

Lumbosacral pain is one of the leading causes of disability worldwide.
Significant numbers of people are affected and it has a large burden on the
economy (Stoyanov et al, 2020). A comprehensive treatment approach is very
important for a favourable outcome and to reduce the risk of recurrence. After
a literature review, in our study we combined manual techniques, specialized
exercises and cold laser therapy for faster and more effective functional
recovery of patients. And according to the authors Booth et al. (2017), it is
unlikely that a single type of exercise training is the best approach for treating
nonspecific lumbar pain. The authors provide evidence that ‘active therapies’
such as Pilates, stabilisation/movement control and aerobic exercise training,
where the patient is guided, actively encouraged to move and exercise in a
progressive manner, are most effective (Booth et al., 2017).

A collective of researchers report that there is moderate-quality
evidence that manipulation and mobilisation are likely to reduce pain and
improve function in patients with chronic low back pain. Manipulation
appears to have a greater effect than mobilisation and both therapies are safe.
Multimodal programs may be a promising option (Coulter et al., 2018).
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Shi et al. (2018) found that therapeutic exercise in water was a more
effective treatment than physiotherapy methods in terms of pain intensity,
quality of life, sleep quality and fear avoidance in patients with chronic low
back pain (Shi et al., 2018).

The same team of researchers published a meta-analysis that included
8 randomized clinical trials of therapeutic water exercise for chronic low back
pain. The duration of the therapeutic water exercise intervention ranged from
4 to 15 weeks. The intervention was administered 2 to 5 times per week, each
lasting 30 to 80 minutes. The results showed that therapeutic water exercise
can significantly reduce pain intensity in patients with chronic low back pain
and improve their functional level. The result findings showed that the
improvement in pain and dysfunction in the therapeutic water exercise group
was not only statistically significant, but was also clinically significant (Shi et
al., 2018).

Other authors have demonstrated the effectiveness of kinesiotape
application, with study results showing significant reductions in pain, range of
motion, and positional sensation in elite bodybuilders with nonspecific
chronic lumbar pain immediately after kinesiotape application (Castro et al.
(2012); Lee et al. (2012).

In addition to the aforementioned specialized remedies, we believe
that each of the remedies included in the authors' methodology is more or less
aimed at influencing pain and mobilizing the lumbosacral region.

Results and discussion of a spinal motion volume study

Table 14. Range of motion - GS (toe-off - under - cm)
EG CG

Mean Std. SD V% Mean Std. SD V%
error error
Start 55.84 0.74 4124 7.39 59.09 0.897 5.076 8.59

End 16.84 0.838 4670  27.73 34.00 1.362 7.704  22.66

To account for spinal range of motion, we measured the distance in
centimeters from the tip of the third toe to the floor when performing flexion
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in the cadaver. In the initial measurement, the mean value of the EG patients
was = 55.84 + 4.12 cm and that of the CG patients was = 59.09 + 5.07 cm.
Measured initial results were similar in value with no statistically significant
differences, making them suitable for comparison after specialized
kinesitherapy. The final scores of the EG patients reached values of %= 16.84
+ 4.67 cm, whereas the mean values of = 34.00 + 7.7 cm were reported for
the CG patients. The data are summarized and presented in Table 14. Due to
the specificity of the measured values, we used the Mann Whitney test for
comparison of independent samples when comparing the results obtained after
the therapeutic course, which showed statistically significant differences (p <
0.05; p = 0.001) (Figure 3).
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Chart. 3. Dynamics of the results reported by the lumbar lobe range of motion test
of the CG before and after the therapeutic course in the patients of the EG and CG.

The measured toe-to-floor distance in the EG patients was reduced to
a greater extent compared with the values obtained in the CG patients. Based
on this, we report a more significant improvement in terms of spinal mobility
in this group of patients, whereas in the CG patients the range of motion
improved, but to a lesser extent.

Good mobility in the lumbar and lumbosacral spine is of utmost
importance for its good functionality. In view of this, many of the tools applied
in the Kkinesiotherapy programme we have implemented are aimed at
mobilising the soft tissues and all the joints located in this area.

Previous studies have reported that chronic complaints of patients
with lumbosacral pain are associated with decreased mobility in older
populations (Kato et al., 2019).
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Specialized exercise is an effective treatment for chronic low back
pain, but there are few studies in older adults and the effect of intervention is
controversial. Studies that are found in the available literature often aim to
compare the efficacy of different exercises for the treatment of chronic lumbar
pain, dysfunction, quality of life and mobility in older adults (Zhang et al.,
2023).

In addition to clinical therapy and physiotherapy, exercise therapy
(exercise) is one of the most common therapies for chronic lumbar pain. Both
the American College of Physicians and researchers from the European Union
recommend specialized exercise therapy as a primary treatment for chronic
nonspecific lumbar pain (Airaksinen et al., 2006; Cress et al., 2005).

Table 15. Ott test (cm)
EG CG

Mean Std. SD V% Mean  Std. error SD V%
error
Start 1.129 0.129 0.718 63.63 1.313 0.083 0.471 35.88

End 4.065 0.13 0.727 19.90 3.719 0.092 0.522 16.06

The Ott's test was applied to report the joint mobility of the lumbar
spine in addition to the measured range of motion with centimetry. The
resulting data are presented in Table 15 and Figure 4.

Initial measured values in centimeters of the EG patients showed a
mean #=1.129 £0.718 cm, and of the CG patients was #=1.313 +£0.471 cm.
After the therapeutic course in the EG patients, the measured values reached
#=4.065 + 0.727. In CG patients, the measured values were *= 3.719 +
0.522. The data obtained at the beginning of the study were very similar in
value and without statistically significant differences, making them suitable
for comparison at the end of the study. To compare the final results, due to
their specificity, the Mann Whitney test was applied, which showed
statistically significant differences (p < 0.05; p = 0.04).

The statistical difference obtained is reliable, although to a lesser
extent, which we believe is due to the fact that Ott's test targets the upper lobes
of the lumbar spine and the lumbo-thoracic junction, whereas the methodology
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of the present study aims to mobilize to a greater extent the lower lumbar
region and the lumbosacral region of the spine.
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Figure 4. Dynamics of the results reported by Ott's test (cm) for lumbar lobe
mobility of the CG, before and after the therapeutic course in the patients of EG and CG.

In addition to the other methods for reporting the volume of motion in
the lumbar spine, we additionally applied the Schober test, and the resulting

data are presented in Table 16.

Table 16. Schober test (cm)

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
Start 1.484 0.102 0.569 38.40 1.563 0.089 0.504 32.26
End 3.71 0.082 0.461 12.44 3.25 0.118 0.672 20.68

The baseline measurements of the EG patlents showed a mean value
of H= 1.484 £+ 0.569 cm, and the mean value of}{ 1.563 £ 0.504 cm for the
CG patients. The data were similar in value with no statistically significant
differences, making them suitable for comparison at the end of the treatment
course. After the specialised kinesiotherapy, the mean values in the EG
patients reached ¥=3.7140.461 cm and in the CG patients X=3.25+0.672
cm. As with the other methods used to record the volume of movement in the
spine, the final values obtained here showed statistically significant
differences in favour of the EG patients (Mann Whitney, p<0.05; p=0.01).
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Figure 5: Dynamics of the results reported by Schober's test (cm) for the mobility of
the lumbar lobe of the GS, before and after the therapeutic course in the EG and CG patients.
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The included techniques of therapeutic, mobilizing massage and
manual manipulation applied in EG aim to stimulate blood vessels, collagen
fibers, muscle and tendon tissue and nerve cells. The objectives are to reduce
muscle and tendon stiffness; strengthen the muscle stabilizers of the spine;
improve tissue elasticity and increase joint range of motion; reduce
inflammation and swelling in the soft tissues; and affect blood flow to the
muscles, which in turn promote nutrient exchange and toxin removal, reducing
pain.

The analytical exercises included - stretching exercises, for spinal
flexibility and lengthening of shortened musculature; abduction exercises;
exercises to improve normal spinal mobility; isometric and isotonic exercises,
automobilization techniques and exercises with and on equipment are
important because they help maintain mobility of the lower back muscles,
joints and connective tissues. If the joints and tissues do not move well, then
movement of the whole body will be impaired and painful.

Exercises for muscle relaxation - stretching for static muscles,
postisometric relaxation (PIR), breathing techniques, mobilization exercises,
strength endurance exercises for weak dynamic muscles, static exercises for
stabilization of the pelvis, as well as to improve muscle balance, coordination
exercises, motorization increase the mobility of the spine and help reduce
muscle imbalance.

In a study on the effectiveness of massage, results of a study showed
a significant reduction in the amount of pain, range of motion, and sensation
of position in elite bodybuilders suffering from nonspecific chronic low back
pain after massage. The reason for the reduction in pain after massage may be
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due to the reduction in nerve activity, reduction in muscle excitability,
stimulation of alpha fibres and regulation of muscle tone (Forlan et al., 2008;
Cherkin et al., 2009; Nazemzadeh et al., 2012).

Regarding the effect of dry needling, results of a study showed a
significant reduction in the amount of pain, range of motion, and sensation of
position in elite bodybuilders with nonspecific chronic lumbar pain after the
application of this method (Tedoros et al., 2020; Hong Teng et al.,2018).

Regarding the effectiveness of stretching, results of a study showed a
significant reduction in the amount of pain, range of motion, and positional
sensation in elite bodybuilders with nonspecific chronic lumbar pain after
stretching, which is consistent with the findings of Bahaduria and Gorodut
(2017) and Shamsi et al. (2020) (Bahaduria and Gorodut, 2017; Shamsi et al.,
2020).

Results and discussion of manual muscle testing of the trunk
muscles

Manual-muscular testing of m. Errector Spinae
Table 17. MMT - m. Errector Spinae (grade)
EG CG

Mean Std. SD V% Mean  Std. error SD V%
error
Start 2.645 0.098 0.557 20.82 2.438 0.099 0.564 23.15

End 4.548 0.090 0.506 11.12 3.625 0.086 0.491 13.57

In addition to the degree of pain and mobility in the lumbar and
lumbosacral spine, the muscle strength of the major muscle groups of the back
and abdominal musculature is essential for the functionality and stability of
this area.

The results of the manual muscle testing performed at baseline on the
m. erector spinae strength of the patients in the two study groups were similar,
#=2.645+0.56 for the EG patients and = 2.438 + 0.564 for the CG patients.
These similar baseline values make them suitable for comparison after
administration of a specialized kinesiotherapy program and reporting
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statistical differences. At the end of the study period, there was a strengthening
of the m. Erector Spinae in the patients of both groups, but a more pronounced
recovery of muscle strength almost to normal in the EG patients. The final
values obtained for them reached to X=4.548 + 0.51, and for the CG patients
¥=3.652 % 0.49 (Table 17).
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Figure 6: Dynamics of results reported by MMT - m. Errector Spinae (grade)
before and after the therapeutic course in EG and CG patients

Statistically significant differences were observed in the results
obtained after the specialized kinesitherapy. The differences obtained are
presented in Figure 6 (Mann Whitney, p < 0.05; p = 0.001).

Manual-muscular testing of m. Rectus abdominis

Table 18. MMT - m. Rectus abdominis (grade)

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
3.032 0.109 0.605 19.94 3.281 0.092 0.523  15.93
4516 0.091 0.508 11.25 3.844 0.065 0.368 9.60

The results of the manual muscle testing performed at baseline on the
patients in the two study groups to assess the strength of m. Rectus Abdomis
were similar, = 3.032 + 0.61 for the EG patients and #= 3.281 + 0.523 for
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the CG patients. These similar baseline values make them suitable for
comparison after administration of a specialized kinesiotherapy program and
reporting statistical differences. At the end of the study period, there was a
strengthening of the m. Erector Spinae in the patients of both groups, but a
more pronounced recovery of muscle strength almost to normal in the EG
patients. The final values obtained for them reached to 4= 4.516 = 0.51, and
for the CG patients = 3.844 + 0.37 (Table 18). There were statistically
significant differences in the results obtained after specialized kinesitherapy
(Mann Whitney, p < 0.05; p = 0.001). The obtained data are presented
graphically (Figure 7).
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Chart 7. MMT - m. Rectus abdominis (grade)

A healthy muscular corset is essential and contributes to dynamic
stability and prevention of recurrences in the lumbosacral region of the spine.
Very often, severe pain leads to reduced mobility and restriction of movement.
With prolonged symptomatology, this restriction of movement can lead to a
reduction in muscle strength. Reduced muscle strength in turn makes lumbar
functionality even more difficult and restrictive and results in poor dynamic
stability and vulnerability of the area.

Research has shown that stretching exercises help relieve chronic low
back pain. Exercises to activate the deep abdominal muscles, including the
superficial muscles, are important for patients with chronic lumbar lobe pain.
The deep abdominal muscles are essential for supporting the lumbar spine and
strengthening these muscles can reduce back pain. Spinal stabilization
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exercises aim to increase the strength and endurance of these muscles,
improving the stability of the spine.

Decreased function and weakness of the muscles surrounding the
spine is an important cause of persistent pain in patients with chronic lumbar
pain (Marcelo et al., 2009).

Exercise can increase the strength and flexibility of the lumbar spine
and surrounding musculoskeletal system, structure and restore control of the
stabilizing muscles of the lumbar spine, in turn improving mobility and
relieving pain (Zhang et al., 2023).

Andersen et al. (2006) also state that increasing muscle mass and
strength can be an effective strategy for treating lumbar pain in the elderly.
Scientific evidence suggests this endorphins released after exercise play a
physiological role in pain relief. The theory of activation of the endogenous
opioid release system is that the release of hormones in the body after exercise
can produce an analgesic effect. This hormone is produced by the release of
endorphins in the hypothalamus caused by exercise, which in turn reduce the
body's response to pain. The study by Wong et al. 2018 also supports this
possible mechanism of improvement and concludes that exercise can promote
the secretion of B-endorphins, which is responsible for the regulation of the
central and peripheral nervous system and reduces stress. As a consequence,
a pain inhibition effect is achieved.

Results and discussion of the Roland-Morris questionnaire on low
back pain and disability

Table 19. Roland Morris Questionnaire (scores)
EG CG

Mean Std. SD V% Mean  Std. error SD V%
error
Start 16.13 0.595 3.314 20.55 14.78 0.497 2.814 19.04

End 4.968 0.329 1.835  36.93 7.938 0.287 1.625 20.47

All of the limitations that musculoskeletal dysfunction of the lumbar
spine leads to, such as limited range of motion, pain, reduced muscle strength,
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lead to impaired functionality and normal performance of activities of daily
living.

Reported values for the EG patients before the specialized
kinesiotherapy course were = 16.13 + 3.31 and for the CG patients += 14.78
+ 2.81. There were no statistically significant differences in the mean baseline
values of patients in the two study groups.

After a specialized course of kinesitherapy in the EG patients, the
mean values obtained from the Roland Morris questionnaire decreased to a
mean value #=4.97 + 1.84, whereas in the CG patients the final mean value
was = 7.94 + 1.63. The values are presented in tabular form in Table 19.
When comparing these data, we found statistically significant differences
again in favour of the EG patients (Mann Whitney, p < 0.05; p = 0.001). The
comparative analysis is presented graphically in Figure 8.
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Chart 8. Roland Morris questionnaire (points)

Dysfunction caused by chronic nonspecific lumbar pain in the elderly
inevitably leads to reduced activity of daily living and loss of work capacity.
All this has an adverse impact on patients.

In functional activities and activities of daily living, the mobility and
flexibility of the spine can affect the postural configuration and motor
functions of this region. Older patients with chronic nonspecific lumbar pain
show decreased muscle strength, decreased stability of major back muscle
groups, and decreased overall muscle function, resulting in decreased work
capacity or dysfunction. Various studies suggest that a specialized program of
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kinesiotherapy for this type of lumbar spine problem should include exercises
for neuromuscular function and should be supplemented, with special
emphasis on exercising the pelvic and back muscles. In addition, exercises can
improve the ability to control and coordinate the deep back and abdominal
muscles.

By improving muscle strength, the stability system of the lumbar spine
is strengthened and the restoration of the biomechanical structures of the spine
is helped.

Lumbar pain often affects all aspects of patients' physical and mental
health (Husky et al., 2018), resulting in patients experiencing impairment in
terms of and quality of life. Studies conducted on the effect of exercise on
quality of life in elderly patients with chronic non-specific lumbar pain are not
only few, but have conflicting findings.

Table 20. Tampa Kinesiophobia Scale (scores)
EG CG

Mean Std. SD V% Mean Std. SD V%
error error

Start 38.13 1.142 6.360  16.68 40.91 1.101 6.229  15.23

End 14.90 0.233 1.300 8.72 24.03 0.806 4561  18.98

The Tampa Kinesiophobia Scale is a 19-item self-report inventory
with a 4-point Likert-type rating scale, which the patient uses to report fear of
movement or repetitive symptom provocation. Scores are formed from a total
score which can range from 17 to 68 points and is subdivided into two
subscales. According to the cutoff score established by the test author, values
above 37 are considered a high score and report worse health conditions.

Patients in both study groups had scores reported after the test and
before the kinesiotherapy course. For the EG patients, the values measured at
baseline were high and reached = 38.13 + 6.36. Values close to these values
were also reported for CG patients, .= 40.91 £ 6.23 (no statistically
significant differences). After the application of the author's specialized

kinesiotherapy methodology, significantly lower results of X= 14.90 + 1.3
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were reported in the EG patients, while in the CG patients the mean values
also decreased, but to a lesser extent, reaching = 24.03 + 4.56. All results
obtained are presented in Table 20.

Comparison of the values obtained at the end of the study showed
statistically significant differences again in favour of the EG patients (Mann
Whitney, p < 0.05; p = 0.001). The comparative analysis is presented
graphically in Figure 9.
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Chart 9 . Tampa Kinesiophobia Scale

The individualized comprehensive approach aimed at improving the
underlying symptoms and limiting factors has been proven to reduce pain,
improve flexibility, range of motion and build a healthy muscular skeleton.
On the basis of the results obtained, we could confirm that the author's
methodology has a pronounced positive effect and leads to an improvement in
the condition of patients with chronic complaints in the lumbar spine.

All this in turn helps to improve the ability to perform physical
activities and daily living functions. Increasing the dysfunction index also
improves activity level, social and occupational participation and coping
strategy and reduces fear-related beliefs regarding chronic non-specific
lumbar pain (Henschke et al., 2010).

Lasers that use red and ultraviolet light are part of Low Level Laser
Therapy (LLLT), which has proven effectiveness in treating chronic pain,
including lumbosacral pain.

Possible mechanisms of action of these lasers on people with chronic
lumbosacral pain include:
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1. Stimulating cell activity and tissue repair. This increases energy
activity in the cells and aids the repair processes, which can help to relieve
inflammation and pain in the affected area.

2. Anti-inflammatory effect. This leads to a reduction in swelling and
a decrease in pain perception. Inflammation is a major contributor to chronic
pain, so reducing it can lead to significant symptom relief.

3. Pain relief (analgesia). Red light and ultraviolet rays can have an
effect on the nervous system by reducing the excitability of nerve endings,
resulting in pain relief.

4. Improving circulation and oxygenation. This improves metabolism
in the cells and speeds recovery from injuries or inflammation that cause
chronic lumbosacral pain.

5. Modulating nerve activity. This means that patients may experience
less pain even if the underlying cause of the pain (such as chronic muscle
spasm or nerve inflammation) is not completely healed.

In summary, red and ultraviolet beam laser therapy can be an effective
method of relieving chronic lumbosacral pain by improving cell function,
reducing inflammation and relieving pain.

Results and discussion of a strength endurance study of
abdominal, back and gluteal muscles

Table 21. Keel test for abdominal musculature strength endurance

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
Start 17.35 0.52 2.8 16.6 17.34 0.52 2.95 16.99
End 31.68 0.91 5.08 16.02 25.66 0.72 4.05 15.77

In the initial measurements of the EG patients, the mean reported
abdominal muscle strength endurance of the patients was #= 17.35 + 2.8 s

and in the CG patients *= 17.34 + 2.95 s. The reported values before the
application of the specialized complex of exercises and therapy were very
similar in value, without statistically significant differences, making them
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suitable for comparison at the end of the therapeutic course. After the end of
the therapeutic course, the strength endurance of the abdominal musculature
in the EG patients reached values of = 31.68 + 5.08 sec and in the CG
patients #=25.66 + 4.05 sec. All obtained mean values of the patients of the
two study groups are presented in Table 21.

The mean values obtained at the end of the study showed statistically
significant differences in favour of the results of the EG patients. The
dynamics of the results for patients in both study groups are presented
graphically in Figure 10. The specialized therapeutic complex of exercises was
aimed at strengthening the abdominal musculature. This complex was
included in the methodology and applied to both EG and CG patients. Similar
to the results reported in the evaluation obtained from the MMT, greater
muscular strength was reported in the EG patients.
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Chart 10. Keel test for abdominal musculature strength endurance

We believe that this could be due in some degree to the application of
the specialized type of laser therapy administered to the patients in this study
group. Laser therapy has no direct effect on muscle strength or strength
endurance, but on the other hand has a pronounced anti-inflammatory and
analgesic effect. This type of therapy leads to accelerated tissue repair by
inducing tissue division, improving vascular activity and stimulating the
formation of new capillaries in the affected area. This in turn accelerates the
healing process, increases metabolic activity and reduces fibrous tissue
formation. All of this could be cited as a probable reason for the better
outcomes reported in EG patients. Faster control of pain symptomatology and
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inflammatory processes leads to earlier mobilization and more effective
application and performance of the complex of specialized exercises.

Table 22. Kiel test for strength endurance of back muscles

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
Start 10.94 0.45 2.49 22.76 15.75 0.37 2.08 13.20
End 25.48 0.99 5.53 21.68 24.06 0.45 2.54 10.55

Mean values of <= 10.94 + 2.49 s for the EG patients and = 15.75
+ 2.08 s for the CG patients were obtained from the baseline measurements.
The initial mean values showed no statistically significant differences. This
makes them suitable for comparison at the end of the study.

After the application of the specialised exercise complex at the end of
the study, values reaching *=25.48 + 5.53 s were recorded in the EG patients
and = 24.06 + 2.54 s in the CG patients. The results obtained after the
treatment were very similar in the patients of both study groups. All data
obtained are presented in Table 22.

The data obtained from this indicator, which takes into account the
strength endurance of the back musculature, after the end of the conducted
treatment course did not show statistically significant differences. The patients
of both study groups showed improvement in terms of strength endurance of
back musculature. We believe that this is due to the specialized exercise
complex that was applied to the patients in both study groups. The dynamics
of the data obtained in the patients of both study groups are presented
graphically in Figure 11.
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Table 23. Keel test for gluteal musculature strength endurance

EG CG
Mean Std. SD V% Mean Std. SD V%
error error
Start 18.74 1.33 7.38 39.35 15.13 0.35 1.99 13.20
End 34.68 0.87 4.83 13.92 23.50 0.46 2.58 10.97

The data obtained before the implementation of specialized
kinesiotherapy in the EG patients on the indicator of gluteal musculature
strength endurance reported a mean value of %= 18.74 + 7.38 sec. and in the
CG patients #=15.13 £ 1.99 sec. The data obtained in the patients of the two
study groups were similar in value and showed no statistically significant
differences. These similar initial data allow their comparison at the end of the
study after the application of the specialized complex Kkinesitherapy
methodology.
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Figure 12. Keel test for gluteal musculature strength endurance
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_ The data obtained at the end of the treatment course reached values of
#=34.68 £+ 4.83 s in the EG patients, while in the CG patients the mean final

values were <= 23.50 + 2.58 s. All mean values are presented in Table 23.
The data obtained at the end of the study regarding the gluteal muscular
endurance strength index showed statistically significant differences between
the EG patients and the CG patients (Figure 12). Better strength endurance
was reported in the EG patients. Again as with the previous indicator, we
believe that specialized laser therapy could have an indirect influence on
muscular strength in this area.

Muscle strength and endurance of the abdominal and back
musculature are of great importance in patients with chronic nonspecific
lumbosacral pain. Building a good muscular corset in this area is one of the
main challenges faced by therapists working with patients with such
complaints, due to their stabilizing effect in relation to the spine and its proper
movement.

We believe that the more pronounced increase in strength endurance
in the experimental group is due to the applied manual mobilization
techniques, a more rapid reduction in pain and recovery of joint kinematics
was noted.

Physical therapy, and kinesitherapy in particular, has presented a wide
variety of interventions whose ultimate goal is the treatment and functional
recovery of patients affected by chronic pain in the lumbar and lumbosacral
regions of the GS. Muscle training that generates body stability can often help
improve the causes of this type of pain and improve patients' underlying
symptoms.

It is an established fact that muscle weakness is a risk factor for these
conditions and exercise therapy can improve them.

Previous studies have reported that patients with lumbar pain have
weaker trunk and gluteal muscles than asymptomatic individuals. However,
most of the strength measurements administered during these studies
(including abdominal crunches, trunk hyperextension, and isometric and
isokinetic tests using the Cybex and Biodex systems) exert tension or stress
on the lumbar spine, which can cause symptoms during the study. The pain
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induced during force measurement may reduce the muscle strength to be
measured and affect the results obtained (Nourbakhsh et al., 2002).

In recent years, evidence has been found in the literature and lumbar
stabilization exercises, including plank, lateral bridge, and pelvic tilts, have
been recommended to improve lumbar pain and physical function. However,
many older patients with lumbar pain, and/or other musculoskeletal disorders
or those with general muscle weakness are unable to perform these exercises
as they cause limb and spinal pain with significant strain or stress.

Exercises can improve back muscle strength, flexibility, mobility,
endurance and functionality of the entire spine. Various exercises, such as
lumbar stabilization exercise, motor control exercise, abdominal muscle
exercise, lumbar flexion exercise, walking exercise and strengthening
exercise, have been suggested to relieve chronic nonspecific lumbar pain.
These exercises focus on lumbar stabilization and strengthening of the so-
called core. To date, however, no one particular exercise has been shown to
be better than another.

The specialized exercises in the experimental methodology are mainly
aimed at improving neuromuscular control, strength and endurance of the
muscles that are considered essential for maintaining dynamic stability of the
spine and trunk. All exercises applied are safe with the advantage of having
multiple stages as well as cost effectiveness. Each individual has different
lumbar muscle strength and therefore exercises should be individualized,
incorporating different postures at different intensities to maximize the
therapeutic benefit for a particular individual. To improve compliance, the
level of intensity of each exercise can be modified according to each patient's
capacity, with changes in upper and lower limb or neck postures, as well as
changes in exercise time duration.

In addition to specialized exercises, walking is highly recommended
for rehabilitation of patients with chronic lumbosacral pain. There are studies
that prove that walking is relatively easy to follow and is a very cost-effective
and efficient method of dealing with such problems. It leads to improved
isometric endurance by increasing muscular endurance and has the potential
to ultimately prevent the onset of chronic lumbar pain (Suh et al., 2019).

Patients with chronic nonspecific lumbar pain tend to develop

decreased lumbar muscle strength due to a reduction in pain-induced
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movement. Therefore, such patients should pay close attention to various
exercises that optimize improvement of spinal muscle weakness. Specialized
exercises are widely accepted as a good choice for general strengthening for
the back and are an important part of rehabilitation programs as they
strengthen the back muscles and reduce stiffness of movement.

Movement control exercise intervention focuses on activating the
deep muscles of the body, including the gluteal muscles, and aims to restore
control and coordination of these muscles, progressing to more complex and
functional tasks that integrate activation of the deep and larger muscles of the
whole body.

FINDINGS

From the analysis of the results we can draw the following more

important conclusions:

1. The functional testing algorithm we developed is suitable and
reliable in patients with chronic lumbosacral pain.

2. The applied experimental methodology of kinesitherapy and
application of Low Energy Laser (cold laser) - EVRL is more
effective than the traditional one and leads to positive therapeutic
effect on influencing and reducing pain symptomatology;

3. Mobilization, neuromuscular massage and myofascial release
techniques in the experimental methodology provided better pain
relief and localization of pain in the lumbosacral region. This
reduces protective muscle spasm and promotes muscle relaxation.

4. The specialised KT methodology developed and approbated by us
has a positive effect on muscle relaxation with increased tone and
improved local blood circulation and trophicity;

5. Incorporation of specialized exercises in patients with chronical
pain in the lumbar region supports dynamic and static stabilization
of the spine and reduction of muscle imbalance.

6. An individualized comprehensive approach aimed at improving
underlying symptoms and limiting factors has been shown to
reduce pain, improve flexibility, range of motion and build a

healthy muscular corset.
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7. The analysis of the results gives us reason to claim that the
author's methodology has a pronounced positive effect and leads
to improvement in patients with chronic complaints in the lumbar
spine.

RECOMMENDATIONS

Based on the results, the following more important recommendations

for practice are derived:

1. An effective algorithm for a comprehensive and complete
evaluation of patients with chronic lumbosacral pain is developed.

2. The prevalence of chronic lumbosacral pain was studied,
analyzed, and discussed.

3. The KT program developed for people with chronic lumbosacral
pain implemented in practice has produced excellent results.

4. The combination of manual techniques, specialized exercises and
Low Energy Laser (cold laser) is essential to achieve long-term
effect and improve quality of life in persons with chronic
lumbosacral pain.

CONTRIBUTIONS

1. A theoretical analysis is conducted and the data from studies of
different authors in Bulgaria and abroad are systematized.

2. An effective algorithm for functional examination and assessment
of chronic lumbosacral pain has been developed and validated.

3. Developed and approbated an effective specialized
kinesiotherapeutic methodology of KT in chronic pain in the
lumbosacral region.

4. Higher effectiveness of the developed experimental methodology
compared to traditional kinesitherapy was found.
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CONCLUSION

The experimental study, conducted over a five-year period among 63
individuals aged between 30 and 50 years with chronic lumbosacral pain
syndrome, produced positive and statistically significant results. In this
dissertation, we focus on specialized therapeutic methodologies that help the
patient with chronic lumbosacral pain syndrome to achieve optimal functional
outcome as well as prevent possible long-term disability. We analyzed the
results of various studies on kinesiotherapy approaches and methodologies for
patients with chronic lumbosacral pain syndrome. After the literature review,
we designed a test battery suitable for this study, created and approbated a KT
methodology, and compared the results with a routine Kkinesitherapy
methodology for chronic lumbosacral pain. We reported more effective results
in experimental kinesitherapy methodology and application of Low Energy
Laser (cold laser) - EVRL than traditional KT as well as to positive therapeutic
effect on influencing and reducing pain symptomatology.

The analysis of the obtained data confirmed our working hypothesis
that the application of a specialized kinesiotherapy program in individuals
with chronic pain syndrome in the lumbosacral region, including manual
techniques and cold laser therapy, would contribute to a faster and more
effective functional recovery of patients. The studies we conducted and the
results obtained from the Visual Analogue Scale (VAS) for pain, the Roland-
Morris questionnaire, the Merle O. Dobine, Tampa questionnaire for
kinesiophobia, MMT of m. errector spinae and m. rectus abdominis, and spinal
range of motion tests applied in Bulgaria in this contingent are our contribution
to the determination of the general health status and improved quality of life
of individuals with chronic lumbosacral pain syndrome. Dysfunctions in the
lumbosacral region can have a profound effect on patients' quality of life.
Successful treatment as well as appropriate rehabilitation for chronic low back
pain is essential for full functional recovery.
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