IOTO3AITAAEH YHUBEPCUTET ,,HEO®UT PUJICKU**
DPAKVYITET ,,OBIIECTBEHO 3IPABE U CIIOPT**

KATEJIPA ,, KHHE3UTEPAIINA

[Aparana BeauHos

BB3JIENCTBUE HA KHHE3UTEPAIIUATA
BbPXY KAYECTBOTO HA )KMBOT IPU HIIUMHA
BOJIKA

ABTOPE®EPAT

2024 1.



IOT'O3AITAAEH YHUBEPCUTET ,,HEO®UT PUJICKI*
DPAKVIITET ,,OBIIJIECTBEHO 3/{]PABE U CIIOPT""

KATEJIPA ,, KHHE3UTEPAIINA

Hparana Benunos

Bb3JENCTBUAE HA KHHE3UTEPAIIUATA
BbPXY KAYECTBOTO HA )KMBOT ITPU IIIUMTHA
BOJIKA

ABTOPE®EPAT

Ha JucepTanus 3a NpUchXKAaHe Ha oOpa3oBaTesiHaTa U Hay4Ha
cTerneH ,,JIokTop‘‘ o mpogeCHOHATHO HalpaBJIeHUEe

7.4. O6mmectBeHo 3apase (Kunesurepanust)

Hayuen ppxkoBoguTen

Hou. n-p. Ekarepuna MuroBa qm

2024r.



JlncepTanoHHUAT Tpy X chabprka 190 cTangapTHH MAalIMHOTIMCHA
crpanuuy. OHarnenex e cbe Tabmuuu u ¢urypu. budbnmorpadcekara
CTpaBKa ChAbpXKa 3ariaBusi, OT KOUTO HAa KUPWIUIA, Ha JTaTUHWULA U

OT CJICKTPOHHHU U3TOYHUIIHU.



OdunpanHaTa 3anyTa Ha JUCEPTAUOHHUAT TPY/I 1€ CE MPOBEC
Ha 11.09.2024 roa. Ot 14.00 4gaca rp. bnaroesrpan, VIII-mu yueben
kopmyc Ha FO3Y ,,Heodut Puncku®, 3ana 8 111

Marepuanure 1o 3ammrTa ca IIyOJMKyBaHM HAa HHTEPHET
ctpanunara Ha IO3Y ,,Heodur Puncku‘‘ u ca Ha pasnosiokeHue Ha

WHTEPECYBAIUTE CE B YHUBEPCUTETCKAaTa ONOIHOTEKA.



BBBEJIEHUE

., FI3yuasanemo na ucmunama 3a bonkama
Modice 0a uma mposika yei: 0a
OmKpuem UcCmuHama, Ko2amo s
mMupcuM; 0a s OOKAHCEM KO2amo
cMe 5 HaMepunu, U Ha Kpas 0a 5
PA3IULUM OM IbHCAMA, KO2AMO 5
pasenesxcoame .
(Muxatinosuy u compyonuyu, 2016)
Hecnernuduunata Oonka B mwmsita (OCTEOXOHIPO3a) € OOJIKa,
JIOKaNM3MpaHa B CTpaHWYHATa M 3aJHaTa yacT Ha mmsata. Koraro
MPOIBIDKUTEITHOCTTA HA CHMIITOMHTE B IIEpBUKajHATA 4YacT Ha
TPBOHAYHUAT CTHIO € MOo-TosiMa OT 12 cenMuIln Ha pa3BUTHE, TE
OpuIOOMBAT CTOMHOCTTA HA XPOHMYHOCT, W Cc€ HapuyaT
HecnernuduyHa XpOHUYHA 00JKa B mmATa (OCTeOXOHApo3a). Tosa e
YeCcTO CpellaHo 3a0oJsBaHe, KOETO OKa3Ba TOJSIMO BB3JCHCTBHE
BBPXY Ka4eCTBOTO Ha KMBOT Ha XopaTa. bposT Ha nmpeobnasaBamuTe
ciiydad Ha OOJIKM B ImiusTa (OCTEOXOHIPO3a) B CBETOBEH Mamad e
npubam3uTenHo 288,7 MUIMOHA, a OpOSIT HA TOIWHUTE HA XOpaTa,
MpeKapaHd C OrPaHUYeHUs NPU U3BBPIIBAHE Ha JCHHOCTH OT
eXeHEeBUETO Nopaau 0oyky B mmsTa (0cTeoXoHapo3a) mpe3 2017 r.
B CBETOBEH Mamad e mpuOmmsurenHo 28,6 mmnuoHa. OCHOBHHTE
MIPUYMHYI Ha TOIIbpPKaHEe, PEIUIUB U MPOrpecus Ha OOIKH B KT
(ocTeoxoHapo3a) HE ca SICHH, HO T€ MOrat jJa ObJaT CBBpP3aHU C
neUIIT U TPOMSHA Ha TMPOTPHOLICTIIIUATA HA MYCKYJIUTE HA IIUATA,
KOWTO UTPasT peniaBaiia poiisi B MO3UIMITA Ha I[epBUKAITHATA CTaBa
M MOTOpHUS KOHTpoJT Ha riiaBarta (Bernal-Utrera et al., 2020).
OcTeoxoHpo3aTa HA MUHHKS JsUT HA TPHOHAYHUST CTHIO 3aeMa
BOJCII0O MACTO Cpel 3a0oisiBaHHWsTa Ha TMepudepHaTa HEpBHA
crcTeMa, KOeTo JONpPUHACS JIO CEPUO3CH COIUAIICH IPOOJIeM B MHOTO
cTpanu. Haii-roisMoTo pasmpocTpaHeHue Ha ToBa 3a00JIIBaHe € Cpell
Xopata B TpynocrmocoOHara Bb3pacT. [lonoBuTe U BBH3PACTOBHUTE
0COOCHOCTH Ha 3a0oJjsSBaHETO, dYecToTara Ha T[osBaTa Ha
OCTEOXOHIIpO3a B pAa3MMYHU 4YacTH Ha TPHOHAYHHA CTHIO ce
ONpEAeNsAT B3aBUCUMOCT OT mpodecHara Ha KOHTHHIEHTA.
ChllecTByBa CTaTUCTHKA, Y€ B PycKa 00JacTHA OOJTHHIIA TTAITUSHTH C
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IrarHo3a ocTeoxoHapo3a ca: 62,0% xenu u 38,0% mexe. [lamuenTn
¢ 6oika B mymOamHus 151 ca 65,2%, MOKaTo B IEPBUKAITHUS JSUT HA
rppOHauHuAT CcTHIO ca 50,8%. HempaBwimnata paboTHa mo3a u
JIOITUTE ©)KEAHCBHU HABUITU MPABAT OOJKUTE B IIUHHO- TOpaKaJIHATA
obmact ,,00o1ecTTa‘‘ Ha 21-BM BeK. PaHHOTO AWarHOCTHIMpaHE Ha
IUIfHaTa OCTEOXOHAPO3a J1aBa BB3MOXKHOCT 32 CBOEBPEMEHHO
JiedyeHne, KOeTo € KOMIJIEKCHO: METUKaMEHTO3HO, PU3UKAITHO, Macax
¥ KuHe3uTepanus. bomkara e Bogema u ce oTkpuBa npu 96,4% ot
narueHTuTe. YectoraTa Ha HapyIICHHWATAa W TOsBaTa Ha OOJKa Ha
pPa3IMYHU YacTH Ha TPHOHAYHHS CTHIO 3aBHCH OT YCIOBHSTAa Ha
pabora. Taka xopara paboTeumd UHTEICKTyaaHa pabora (0e3
IBIDKEHHE — Ha KOMITIOTBD) CTpajaT Io-4eCTO OT JWarHo3a
OCTEOXOHIpPO3a Ha IIUHHUS OTAEeT Ha TIpbOHAYHUS CTHJIO, a
pabotemuTte ¢ pusnuecku TPya (CTPOUTEICTBO) — IMOBEUETO Ca C
Oonka B JiymMOanaHMs OTAen Ha rphOHaunus cTeab (Motina et al.,
2020).
Coumajina 3HAYMMOCT HA HecniennpuIHA 00JIKA B IIUATA
(ocTeoxonapo3a). Enngemuosiorusi.

XpoHn4yHaTa 0OJKa B MIMATAa (OCTEOXOHIPO3a) € YeCTO CpellaHa
CpeA BB3pAacTHOTO HaceneHue. Ts e mpeoOiiagaBan YOBEIIKH
po0JieM, 0co0eHO cpeji opuc pabOTHUIIUTE, C TOJMIIHA T0sSBa Ha
HecrrienuduaHa Ooynka B mmATa, KosATo ¢ Mexay 30% um 50%.
OOukHOBEHHO cy0OekTuTe ¢ HecrienuduyHa 0oIKa B IIUSATa UMAT I10-
HHUCKA CHJIa U W3JPBHKIMBOCT Ha MYCKYJIHTE Ha IMIMATA, OTKOIKOTO
xopara 06e3 0oJiKa B IIUIHUS JsUT HAa rphOHAYHUAT cTHJI0 (Javdaneh et
al., 2021).

OcTteoxoH/po3aTa UMa 3HAYMTEIHO Bb3/ICHCTBHE BbPXY XOpaTa u
TEXHUTE CEMEHCTBa, OOIIHOCTH, CHCTEMH 3a 3]paBeolla3BaHe U
OousHec. Jlokato HSKOM NMpoy4yBaHMs chOOIIaBaT, ye Mexny 33% u
65% oT x0para ca ce Bh3CTAHOBUJIM OT €MU30/1 Ha OO0JIKA B IITUSATA CIIE]
1 ropuHa, TOBEYETO CIlydyaW WMAT €MU30JMYeH KypcC Tpe3 Lenus
JKUBOT Ha YOBEKA M CJIEOBATCIHO pEIUIMBUATE Ca YECTH.
Pasnpoctpanennero Ha  mwmitHata ~Oonka  (OCTEOXOHAPO3a)
OOMKHOBEHHO € I0-BUCOKO TIPW JKEHHUTE, IO-BUCOKO B CTpPAHHTE C
BHCOKH JIOXOJIM B CPABHEHHE ChC CTPAHHUTE C HUCKU U CPEIHH JOXOAH
Y T0-BUCOKO B TPAJICKUTE PAalOHH B CPABHEHHE ChC CEJICKUTE PAiOHHU.



MHOT0 €KOJOTHYHH U JIMYHU (PAKTOPH BIUSAT BHPXY MOSBATa U XOZa
Ha 6onkara B musita (Hoy et al., 2010).

OcTeoxoHApO3a Ha MmMHATAa € C TOoNAMa COLMalHa 3HAYUMOCT,
Mopajay TOBa, Ye Ce cpellla YeCTO, Bb3CTAHOBSIHETO € 0aBHO W 3acsra
HaW-4eCTO CpeHa Bb3PacT OT IMOMYJIausTa.

Hecrrenmmduanara Oonka B mmusATa € Hail-uectata u 4- ™ Bojema
MIPUYMHA 33 MYCKYJTHO-CKEJIETHO Pa3CTPOIMCTBO B CBETOBEH MaIial, a
OCTEOXOH/IPO3aTa € YeCTO CPelano 3ab0sIBaHe, KOETO TO MPUINHABA
(Khan et al.,2022).

Enunemuonornuno mnpoyuyBaHe oIleHsiBa Haj 288,7 MuiIMoHa
ciaydass Ha OOjgkM B ImusATa (OCTEOXOHIpo3a) U 28,6 MHIMOHA
CBBP3aHU Cilydast Ha yBpexaaHus 1o eius cest npes3 2017 r. (Wang
etal., 2024).

[ocnencrBusTa OT TE3W U3MEHEHUS HE ca OTPaHUYEHH CaMo JI0
0oJKaTa 1o BpeMe Ha M3BBpIIBaHE HA (pU3NYECKa AEHHOCT, a MOTaT
Ja TIpepacHaT B JBITOCPOYHH (U3WYECKH, TICHXOJOTHYECKH WU
COLIMAJIHM TOocieauI. BB (u3uvecku acrekrt, 0ojKaTa B NIMHHUS
51 (OCTEOXOHPO3a) €€ CHIPOBOXKIA OT OoiKka, (QYHKIIMOHAIHH
YBPEeXKIaHWS, pPa3BUTHE HA TOCTTPaBMATHYECH AapTPUT (IUCKOBA
XEepHUs, CTPYKTYpHU U3MeHeHus ). OT ICUXoNornyecka rieHa Touka,
MalMeHTHTe ChoOIIaBaT 3a yMopa, Jerpecusi, TPEBOKHOCT,
HapylIeHUs B CHHA, a COIMalHATa KOMIIOHEHTa Ha mpoliiema ce
M3pa3sBa B TPYIHOCT 32 BpbIllaHE KbM 0OMYaHUTE AEWHOCTH, ABJITO
oTChCTBHE OT padoTHOTO Msicto (Manchikanti et al., 2017).

ETuosiorns Ha mmiinaTa 60J1ka (0CTEOXOHAPO3a)

[Ipuunay 32 Bp3HUKBaHE Ha OOJNIKOBU CHHIPOMH B HIMWHUS OTIEI
(ocTeoxOHIPO3a) Ha TPHOHAYHUS CTHJIO ca MHOTO M Pa3HOCTPAHHH.
Te morar na ObAaT MEXaHWYHW, MUOTECHHHU, HEBPOJIOTMYHH WM
MICUXOCOMAaTUYHH TIO TIPOU3XOJ, OCTPH M XPOHUYHU CHCTOSHUS MO
passutne. OcTpuTe yBpeou Hal-4ecTo ca pe3ylTar OT TpaBMa,
HeoOMuaifHa JIBUTaTeJIHA aKTUBHOCT WJIM MPEKOMEPHO HATOBapBAaHE.
Bonkara B mmsTa (OCTEOXOHIPO3a) CTaBa BCE MO-YECTO CPEIIaHa B
nenust CBAT. ToBa MMa 3HAYUTEITHO BH3/ICUCTBUE BHPXY HHUBUINTE
W TEXHHWTE ceMeicTBa, OOUIHOCTH, 3JpaBHH CUCTEMH M OW3HEC.
CriiecTByBa 3HAYUTEITHA XETEPOreHHOCT MEXTY
ENUJICMUOIOTUYHATE  TMpOy4YBaHUS 3a  OONKM B IIHsITa
(ocTeoxoHapo3a), KOETO  3aTpyAHSIBA  CPAaBHSABAHETO  WIIH
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o0eMHIBaHETO Ha JAHHU OT Pa3NW4HU npoydBaHusa. OuyakBaHaTa 1-
TOJIMIITHA Y€CTOTa Ha OOJIKH B MIUATA (OCTEOXOHIPO3a) OT HATMYHUTE
npoyuBanus Bapupa Mexay 10,4% u 21,3%, xaTo mo-Bucoka yectoTa
ce HabmromaBa mpu oduc cayxutennute. JJokaTo HSIKOU MPOYYBAHUS
cbobmiaBar, ye Mexny 33% u 65% ot xopaTta ca ce Bb3CTAaHOBUIIU OT
enu30A Ha 0oJjKa B IIKATA Ha | roAMHA, IOBEYETO CIIyYau IIPOBEXIAT
eMU30AMYCH KypC Npe3 KMBOTa HAa YOBEK M 10 TO3M HAa4YMH
penuauBHTE ca YecTo cpetanu. boskara B musATa (OCTEOXOHIPO3a) €
YeTBbPTaTa BOACIIA IIPUYMHA 33 WHBAJUAHOCT, KaTO TOAUIIHUSIT
OpOLeHT Ha pasmpocTpaHeHue HaaxBbpist 30%.  OOmoTo
pasnpoctpaHeHne Ha OONKM B MMsATa (OCTEOXOHApPO3a) B oOmiara
nomynanus Bapupa Mexay 0,4% u 86,8% (cpemno: 23,1%);
TOYKOBOTO pasmpocTpanenue Bapupa ot 0,4% no 41,5% (cpenHo:
14,4%); u 1-roguiHoTO pasnpocTpaHeHue Bapupa ot 4,8% 1o 79,5%
(cpenno: 25,8%). PasmpoctpaneHneTo 0OMKHOBEHO € IO-BHCOKO B
CTPaHWUTE C BHUCOKH JOXOOH B CPaBHEHHE ChC CTPAHHTE C HUCKU U
CPeAHU TOXOJH W TO-BUCOKO B IPaJCKHUTE PaiOHH B CPaBHEHUE ChC
CEJICKUTE pailoHM. MHOro €KOJIOTMYHU M JUYHHM (PAKTOpU BIMAAT
BBPXY OsIBaTa U MMPOTUIAHETO Ha O0JIKaTa B muMsATa (OCTEOXOHIPO3a).
Uscnensanms,  Ga3upann  Ha  MOMyNalus,  Mpeanojarar
pasnpocTpaHeHHe Ha Ooyikata B IMIMiHHATAa 001acT (OCTEOXOH/IPO3a)
npe3 uenus kuBoT Hax 70% 1 TOYKOBO pa3MpoCTpaHEHHE MeXAy 12
u 34% (Hoi et al., 2010).

Cnopen Retamal et al. (2021) noctypanausT npoOiiem € eiHa OT
[JIABHUTE MPUYMHHU, KAaTO BOJEII CUMITOM € Oonkara B IIMHATa
obmact (ocreoxoHaposa). bonkara He TpsOBa Aa ce mpeHeOpersa,
3alI0TO HABPEMEHHOTO M aJIeKBAaTHO JICYEHHE, KOETO € 3aCTBIICHO
OCHOBHO OT KMHE3WUTEpanusiTa MOKe Jla PEOTBPAaTH MU CBEJE JI0
MUHHMYM YCJIOXKHEHHSITA, KOUTO C€ pa3BUBAT B IIOCIEICTBHE —
CepHO3HU 3a00JIIBAaHUS KAaTO: JUCKOMATHS, TUCKOBA XEPHUS U APYTH,
MPUIPYKEHH C pellUIla CUMIITOMH BOJICIIH J0 YaCTUYHA HJIHM IIbITHA
MHBaIMAM3AIMA 1 3ary0a Ha Tpynocnocoonoct (Retamal et al., 2021).

OcTeoxoHpo3aTa € ereHepaTHBHO 3a00ABaHe, KOETO 3al04Ba
OT XpYyIsUITHATa ThKaH. BTOpHYHO ce 3acsArar CcTaBHUTE U
OKOJIOCTaBHUTE ThKaHU (KvHues, 2010).

LepBukanrusra (0CTEOXOHIPO3a) € 3PABEH U COLMANICH TPOOIIEM.
Ts orpaHnyaBa aBTOHOMHOCTTA M KauyecTBOTO Ha JKHBOT Ha
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CTpaJamuTe OT Hero, KaTo € YeTBbPTAaTa MPUYMNHA 32 MHBAIUTHOCT B
CBeTa, C TOJUIIIHA YeCTOTa Ha pasnpoctpanenne mexay 30 u 50% B
CBETOBHOTO HacesneHue. Haif-uzpasena ¢uiekcopHO-eKCTEH30pHA
MOJIBIYKHOCT Y Hal-HATOBAPCHUAT CETMEHT Ha TPHOHAYHUS CTHIO ©
MUAHAAT  CeTMEHT. MEXaHHYHOTO HECHOTBETCTBHE  MEXKIY
HAaTOBApBAaHETO W CHOCOOHOCTTAa Ha XpyIsia Ja IIOHeCe TOBa
HaTOBapBaHe Mpean3BUKBA JICTCHEPATUBHU U3MCHCHUSI.
LepBukoapTpo3ata 3aeMa THPBO MSCTO Cpell ACTeHEpATHBHUTE
3a0onmsBaHusl Ha TpbOHauHUS CTHIO u obOxBama 40-50% ot
octeoapTpo3uTe. bonkarta B mmiiHaTa 001acT (OCTEOXOHAPO3a) UMa
pasnuueH npousxojl. Hali-uecTo T4 ce onucsa Karo ,,JJiucKoBa 00J1ecT”
U CBHITBTCTBAIIA ,,MeKOThKaHHa yBpeaa” (Retamal et al., 2021).

JlereHepaTuBHUTE MPOMEHHM B IIMWHUSA OTHEN Ha TpbOHAUHMSA
CTBIO HMMaT BHCOKO MCEIUIIMHCKO U COIMAJIHO-UKOHOMHYCCKO
3HaueHue. binzo 80% oT xopaTa B 3psiiia Bb3pacT CTpagat oT OOJIKH B
musaTa (OCTEOXOHAPO3a) Tpe3 HAKAKBB MEPHUOa OT JKHBOTA CH.
[Tonsikora Ooskara ¢ OBP30 MPEXOJHA, HO B MOBEYETO CIydyaH, TS
MOXKe Ja ObJie CHITHA M YIIOPHTA, U Ja UMa CEPHO3HH TOCIEIUIH 3a
3mpaBeTo. 3a00JsBaHETO Ha IMUIHHUTE AMCKOBE 00ade HaIXBBPIIST
0oskaTa B musITa (OCTEOXOHIP03a). JlereHepaTUBHUAT MPOLIEC MOXKE
Ja TPpUYUHU HUpaJgualusg Ha OojKoBaTa CHUMIITOMaTHUKa, KaKTO H
W3TPBIIBAHE W CIIa0OCT B paMeHeTe, phlleTe W IphcTUTE. To3:
TCKOMQOPT W 3arybaTa Ha MOOWJIHOCT MOTAaT Jla OKaXaT TOJISIMO
BIIMSIHUE BBPXY TpyloBara U OWTOBaTa JEHHOCT, CEMEHCTBOTO H
Ka4yeCTBOTO Ha JKUBOT Ha 3acerdarute juma (Subev et al., 2016).

JlerenepaTuBHUTE N3MEHEHUS 00XBaIaT Haili-Beue 5-Tu, 6-Tu 1 7-
MU ImueH mnpeuuwieH. lIpu TIX HaroBapBaHETO Ha TejaTa Ha
MpeluieHATe € Hal-ToJsAMO, TMopaau (akra, Ye JABMKCHHSTA BHB
(poHTaNIHATA W  CcarUTallHaTa pPaBHMHA C€  OCBIIECTBSIBAT
M3KJIIOUNTEIHO B Ta3u 30Ha. B MCKAYNPCUUICHHUTE AOHUCKOBC Ha
JOJHUTE LEPBUKAIHM NpeuieHn To € 11,5 kr/cm?., a B ymOanaus
oTzen camo 9,5 kr/cMm?.

C HampenBaHETO Ha TEXHOJOTHMHUTE W NPOMSHATa B HauWHA Ha
KHUBOT, YECTOTaTa Ha IEPBUKAIHATA OCTEOXOHJPO3a MPOTPECUBHO
HapacTBa. Kato elMH OT OCHOBHHUTE CUMITOMHU Ha OCTEOXOHApO3aTa
€ HaMmaJsiBaHETO Ha o0eMa Ha JBW)KCHHE Ha IIMHHUTE IMPEILICHH,
KOETO CEpHO3HO HaMallsiBa Ka4eCTBOTO HA KMBOT Ha TMAIMCHTHTE.
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CBHOTBETHO, OCTEOXOHIpO3aTa CE pa3riiexkJa Karo BTOPOTO Haii-
yropuro 3abossiBane B Havanoto Ha 217 Bek (Kang et al., 2019).

Cropen CokomoB (1991) B eTtnosorusta Ha XpOHHYHATA IMHIHA
00J1Ka (0CTEOXOH/IPO3a) CTOST PA3INIHU MATOJIOTHYHH (HaKTOPH, KaTO
WHQPEKIIMO3HUIT WJIM HHTOKCHKAIMOHHUAT  (aKTOp, MECTHOTO
oxiaxaane, Tpasmara u apyru (Cokonos u cempyonuyu, 1991).
KnumatuuHuTe yCIOBHS OT BIKEH W CTYACH XapakTep ChIO
MPOBOKHPAT KIIMHUYHUTE CUMITTOMHU.

IMuiina naToJiorus

Bonkara e mbpBUSAT ¥ Hali-BaykeH Oeer 3a JUCKOM(OPT U 3aTOBA
TS TPsIOBA Jla C€ ThPCH, JOKAJIU3UpPa U Xapakrepusupa. lepuHuimsra,
KOsATO MexIyHapo[Ha acolManus 3a uW3ydyaBaHe Ha OonkaTa JaBa
OTHOCHO OOJIKaTa, € cieiHara: ,,bonkara € HENMpUATHO CETUBHO W
EMOITHOHAITHO MTPEXKHUBSIBAHE, CBBP3AHO C aKTYAITHO HJIH IIOTSHITHATHO
YBpeXKJaHe HAa THKAHWUTE WJIM OMNKCAHO B YCIOBHATA HA TaKOBa
yBpexxaane (Merskey et al., 1994).

Bonkara BuHAru € Cyo0eKTHBHO siBiieHHe. [10 IpaBUIIo CTUMYIHTE,
KOUTO TMPHYUHSBAT OOJKA ca OTIOBOPHM 3a YBPEKIAHE Ha
OHMOJIOTUYHUTE CTPYKTYPH, HO BCBHIITHOCT JIO JIOKa3BaHe Ha TAKOBA HE
BHHArd Ce€ CTHra B KIMHUYHATA MpakTHka. ChOTBETHO, OONKaTa €
MPEXUBSIBAHETO, KOETO CE CBHP3Ba C HAJIMYMETO HA ThKaHHA yBpea
WK ¢ MOTEHIIMATHA yBpeaa. bokaTa ce yceia B 4acT WK 4acTH Ha
TAJIOTO, HO BHMHArW € HempusTHa. ClieJ0BaTeNHO, TS OCBEH Y€ €
¢bu3HoIOrHYHO, HO € M eMouMoHanHO npekussBaHe (Merskey et al.,
1994).

Bbonkarta He e cnenuduyHa EHHOCT HAa HAIllaTa CETUBHOCT KaTo
3PEHUETO M ClIyXa, a CJIOKEH Ncuxodu3uueH (peHOMEeH — T. Hap.
“unpleasant experience”. ®akTopsT ,,BpeMe* orpeens 6oaKaTa KaTo
octpa u xponnyna. Octpara 6ojKa € MPEAMMHO MPEIYNPEIUTEICH
CHTHAJI, a XpOHHUYHATA Hal-ueCcTO € He/leIMMa 9acT Ha JIOKATH3UPaHO
3a00IsiBaHe M TIOHSAKOTa € camocTosiTenHa 6onect. T ce Bimsie ot
HSAKOW BBHINHU (aKTOPU: TMOJ, Bb3pACT, JIMYHA KYITYpa U APYTH.
Octpata u XpoHWUYHATa OOJIKA Ca PA3IMYHH KIMHUYHU CIMHHUIIH.
Octpara Oonka € mpeAu3BHKaHa OT KOHKPETHO 3a00JsBaHe WIH
TpaBMa, U TPEJICTABIIABA HOPMAJTHA Peakins Ha opranu3Ma. CBbp3aHa
€ CbhC CMa3bM Ha CKEJIETHATA MYCKyJlaTypa W aKTHBHpPaHE Ha
CHMITaTHKyCcOBaTa HepBHa cucTema. HamporTus, XpoHuuHata OOJKa,
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MOJKE JIa c€ CUMTA 3a MATOJIOTUYHO ChCTOsHME. ToBa e 0oJKa, KOsATO
MPOIBIDKABA MOBEUE OT HOPMATTHOTO BpeMe Ha U3IIeIICHHE IPU 00IecT
WM HapaHsIBaHe. XPOHWYHATA IIUKHA O0JIKa (OCTCOXOHAPO3a) MOXKE
Ja BB3HUKHE KAaTO CIIEACTBHE OT IICHXUYHU ChCTOSHHS, HIMa
(U3NONOTHYHA TIE)T U HAMA SICHO OTYETIIUB Kpal Ha CTpalaHUETO
(Harvey, 1995).

Tabnuya 1. Mestcoynapoonama knacugukayus Ha XpOHUUHO

MYCKYIHO wiutina 6oaxa (2015)
Kaacupuxanus Ha muiiHaTa 00J1Ka (0CTE0X0HIP032)

1.Xp0HM‘£Ha MYCKYIIHO CKejlemHa 0oaKa Kamo creocmeue Ha nepcucmupanio ev3najienue,;

2. Xponuuna MycKyIHO-CKellemHa 00JIKA Kamo cledcmeiue Ha CMpYKmypHU KOCMHO-CIAGHU
U3MEHEeHUsL;

3. Xponuuna myckynno-cxkenemuna 60axka kamo ciedcmeue Ha 3a00IsA6aHe HA HEPEHAMA
cucmema;

4 Xponuuna HecneyugpuuHa MyCKYIHO-CKelemHa 00IKa (XPOHUYHA NbpEUYHA 00JKA,
HesponamuyHa O01Ka);

5,/Ipyeu Xponuunu MycKyIHO-CKenemHuu OOIKO8U CUHOPOMU,

6.Xponuuna b6onka, kKosmo He e ymouHeHa.

Brattberg G. et al. (1989) cmsTar, e Goskara ¢ MPOIbIKHTEITHOCT
moBeye OT 6 Mecela € JJOCTa MO-4eCTO CPellaH MpodIeM OTKOJIKOTO
KpaTKoTpaiiHuTe npobiemu ¢ Oojkara. PesynraTure oT mpoy4YBaHeTo
uMm, niposeieHo B I1IBerust, coyar, ye Hali-4ecTH ca OOJIKUTE B IIUATA,
pamMeHerte, pblieTe, T0THATa YacT Ha TbpOa v KpakaTa.

Cnopen Kendal et al. (1993) 6oskute B mimsTa (OCTEOXOHIPO3a) Ce
NpOsIBSBAT Hal-00I10 € aBe (OPMHU: ¢ MYCKyJIHA CKOBAHOCT M C
MYCKYJIHO TIpeHamnpekenue. [Ipy mbpBUS BHA — C MYyCKYyJHA
CKOBaHOCT, OOMKHOBEHHO CTaBa JlyMa 3a MOCTEIEHHO Pa3BUTHE Ha
CHUMITOMHUTE WIA XPOHHYEH MPOIEC, a BTOPHUIT € CBBbP3aH C OCTPO
Hauayo Ha cumnTomarrkara (Kendal et al., 1993).

Kay TM et al. (2005) npenacrast B moArpynu MAAHAS OOJIKOB
CHUHIPOM (OCTEOXOHPO3a):

- T71aB00OJIHE C LIEPBUKAJICH ITPOU3XO/I;

- mHiiHA TUCHYHKIUS C PAAUKYITapHH CUMIITTOMH;

- mmitHa qucdyHkiws BeneacTsue Whyplash cunapowm;

- mucyHKIMS, acolMpana ¢ aereHeparuBuu npomenn (Kay et al.,
2005).

XpoHnuHata HecrienududHa muitHa 601Ka (0CTEOXOHIPO3a) ce
QUATHOCTHIIMpPA KaTo OoJika B mmsTa 0€3 M3BECTHA MATOJOTHYHA
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OCHOBAa KaTO OCHOBHA NMPHYMHA 32 OIJIaKBaHUsATA. HIkou cummnroMu
ca orpaHuYeHa MOJBIKHOCT Ha MIMAHUS 0T/ HA TPHOHAYHUS CTHIIO
U c1aboCT HAa MYCKYJIUTE Ha IIUATAa, KOUTO YeCTO Morar jaa Obaat
CBBP3aHH C IPYyTy NpoOJieMH, KaTo TpbOHAYHH, INUHHN WX PAMEHHN
HapYIICHHs, KAKTO U TICUXUYECKU, U PU3MUYECKH CTpeC 10 BpeMe Ha
paborta. OcBeH TOBa MAIMEHTUTE ¢ XpOHWYIHA HecrienudraHa 60IKa B
muATa (OCTEOXOHIPO3a) UMAT ToBede PYHKIHOHATHH OTPaHUYCHUS
W yXKACSBAIY BSPBAaHUS, KOUTO MOTAT Jla MPUIHHAT WHBAIHIHOCT,
MO-HUCKA KU3HEHOCT W IO-JIOIO OOIIO 3JIPaBOCIOBHO CHCTOSIHHUE.
Bewnuku rope ciomeHaTH (pakTOpu ca CHIIHO CBBbP3aHH, BIHSIST €IHH
B JApYr W Morar jaa AOBEJaT IO OTPUIATEIHO BB3ACUCTBHUE BBPXY
CBBP3aHOTO ChC 3[IPAaBETO U KayecTBO Ha skuBOT (Basson et al., 2017;
Cerezo-Tellez et al., 2018).

Ilamoecenesza na sepmebpozennume OOAKOBU CUHOPOMU:

+» TlpenmieHHa ocTeOnopo3a;

¢ JlercHepaTHBHH JIC3UW HA HHTEPBEPTECOPATHUS JHCK;
¢ JlereHepaTHBHH NPOLIECH B JIMTAMEHTapHATA CUCTEMA,;

+ CreHo3a Ha MHTEPBEPTEOPATHUSI KAHAI,

«  Aptpo3Hu nponudepaly B HHTEPBEPTEOPATHUTE CTABH.
Knacupurayus na eepmebpoecennama donxa (Mviuanosa, 2001):
Kopenuesa;

HuckorenHa;

ApTtporeHHa;

Muanruysa,

JluramenrapHa;

HepmaromHa.

(Mwvnuanosa, 2001).

BonkuTe OT MHTEpBEPTEOPATHUTE CTABH MOraT Ja ce JbJDKAT Ha
OJIOKa)KH, HO MOTaT Jja ce€ 00YCJIABAT U OT CIIOHJIMIJIOTCHHH MPOMEHH.
JlurameHTapHUTEe OOJKH C€ MPOSBIBAT TNPH MPOIBIKUTEIHO
CTaTU4HO OOpeMeHsBaHe. [IbipKaT ce Ha OITbBaHe Ha BPB3KUTE 3a€IHO
C KamcyJsaTta, KOSATO MOJCHJIBAT, B PE3YJITaT HAa KOETO CE JPa3HAT
lNonmxueButre amapatn W nepudepHUTE HEPBHU OKOHYAHWS,
3aJoKeHn B mepuocta. llpm mnurameHTapHu OOJKM IACHBHHUTE
JBIDKEHHS ca OTPAaHUYEHU U O0JIE3HEHH, KOraTo € HOpMaJlHa CTaBHATa
Mopomorusa. Te ca xapakTepHH MPH MAaTOJOTUYHO pa3xyiaOBaHE HA
CerMeHTa ¢ aOHOPMEHO roJisiMa MOABMKHOCT (Kpatidawcukosa, 2011).
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Bupnose jieyenus Ha muiiHaTa 60J1Ka (0CTEOXOHAPO3a)

Jleuennero Ha OoykaTa B IHATa (OCTEOXOHAPO3a) € CIOKEH H
MHOTOCTpaHeH npobyieM. boyikute B musaTa (OCTEOXOHIPO3a) MOTAT
na ObJaT W3KIIOYMTENTHO CWJIHM M Ja HapylmaT ChIIECTBEHO
Ka4ecTBOTO HA JKUBOT.

Odwuc crmyxutennTe WUMaT Hal-BHCOKOTO Pa3MpOCTpaHEHHWE Ha
Oonku B musTa (10 63% B 3aBUCHMOCT OT OIPEAETICHHETO 3a OONKa B
IIUATA - OCTEOXOHAPO3a) OT BCWUKH mpodecnu. bonkara B mmsaTa
(ocTeoxoHIpo3a) € TMOBTapsmIo ce checrosiHue, karo 60-80% ot
paboTHUIMTE CHOOLIABAT 3a PEUUIUB €IHA TOAMHA CIE] HadyaIHUSI
CTH30/I.

Crnopen Sterling et al. (2019) ce wu3mom3Bar eproHOMHUYHHU
WHTEPBEHLMH KaTO KOPEKUWH Ha  (QHU3NUECKOTO paboTHO
MPOCTPAHCTBO M 00OpyJBaHEe C IIe7 HaMausgBaHe Ha (PUIUUECKOTO
HaTOBapBaHe Ha omopHOo-ABurarenaus amapat (OA), kaTo mo To3u
HAYMH Ce HAMANISBA PUCKBT OT HapaHsSBaHE.

Cmopen Huang et al. (2020) sxenure ca Mo-CKIOHHH Ja Pa3BHUST
nofgoctpa 6onka B mmmsra (62,0%) u xpoHuuHa Oonka B MIMATA -
ocreoxoHzaposa (58,1%). B nonpiaHeHue, nauueHTUTe ¢ NOAOCTpa U
XpoHMYHA OOjKa B muUsATa (OCTEOXOHAPO3a) Ca TO-CKIOHHHM Ja
CTpajar OT JCTPecus U ca UMaJIH MO-TeKbK HauMH Ha padora (Huang
et al., 2020).

Cropen Gross et al. (2015) npunara ce MOOMIM3AIINS HA IIUATA U
TPBIHUS KOII 3a TOAoOpsiBaHe Ha Ooykata B MIMAHUS ST
(ocTeoxoHpPO3a).

Cnopen Gross et al. (2016) ympakHeHHsATa 3a yKpelBaHe Ha
mudgTa, paMoOTO HW JionaTkKaTa-rpbAHUSA KOII Ca e(beKTI/IBHI/I 3a
HamalsBaHe Ha Ooyikata W (PYHKIMOHHPAHETO B KPATKOCPOYEH,
CPEHOCPOYCH U JIBJITOCPOUYCH IJIaH MPU XPOHHYHA OOJIKa B MIUSTA
(ocTeoxoHapo3a).

Crnopen Griffin et al. (2017) Tbit kaTo epeKThT OT yHpaKHEHUSITA
e oueBujaeH B awarocpoueH rtiaH (Gross et al., 2016), a
MOOWIM3aIMATa WM  MaHUIyJanusTa UMa  KpaTKOCPOUHH,
CPEHOCPOYHH U JIBITOCPOYHH e(peKTH BbpXy Oonmkata u
YBPEXJAHETO PU XpOHUYHA O0JIKA B IMATAa KOMOMHALMATA OT JIBETE
U3TIIeKJa KaTO Bb3MOXKEH BapUaHT.

Cnopen Haldeman et al. (2018) mnpu Oonka B mmsTa
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(ocTeoX0HPO3a) C HEBPOJIOTHIHH IPH3HAIM KaTO HEPBHA KOMITPECHS
WIM Jpa3sHeHe, HampuMep TpH I[EepBHKAIHA OCTEOXOHAPO3a
CBIIECTBYBAT JOKA3aTeNCTBa, Y€ YINPAKHEHUATA, MaHyalHaTa
Teparnus, MEPUOAMYHO U JIa3ep UMAT MOJIOKHUTEITHO BIUSHUE BBPXY
6onkara B mmitaus asut (Blanpied et al., 2017).

Cmopen Basson et al. (2017) HeBpoHHaTa MOOWIH3AITUSI
nofoOpsiBa OonkaTa B INMATAa M pPbKaTa, HO BB3ACHCTBUETO Ha
HEBpOHHATa MOOWNM3amMs JUPEKTHO BBPXY (QyHKOUATA U
YBpEKAaHUATA € TIPOTHBOPEUHBO.

Cnopen Haldeman et al. (2018) cnenduunure ynpaxkHeHus 3a
IIMSITa MOTAT Ja moaoOpsT OojikaTa M oOeMa Ha JIBUXKCHHE IPU
MAIUEeHTH ¢ OOJNKHU B MUHHMS 51 (OCTEOXOHAPO3a) U MPU3HAIY Ha
HEBPOJIOTHYCH TCUITUT.

Cnopen Salt et al. (2011) uma orpanuueHu noKaszaTejcTBa 3a
aJIeKBaTHO JICYCHHE HA M3ThYBaIIaTa OOJKa B pbKaTa.

Cnopen Basson et al. (2019) cebuiecTByBar eKCriepUMEHTATHU
JIOKa3aTeNICTBa, Y€ yMpaKHEHUSATa MOrar Ja MoaoOpsAT Oonkara B
musTa (OCTEOXOHIPO3a).

Cnopen Skillgate et al. (2015) e ycraHoBeHO, Ye MacakHara
Tepanus npu OoJika B 1musATa (OCTEOXOHP03a) OCUTYPsIBa He3a0aBHO
WJIM KPaTKOCPOYHO HaMallsiBaHe Ha 0o0JIKaTa B IIUSTA.

Cnopen Grichnik et al. (1991) npyru HHTEpBEHIIMH, KOUTO MOTaT
na ObJaT TOJE3HM KaTo JIOMBJIHEHHE KbM MOOWIW3AIMS WM
MaHUIyJIalKs ¥ YIPaXKHEHUSIM IpU 00JIKa B IIUATA (OCTEOXOHAPO3a),
ca TpaHCKyTaHHa ejekTpudecka HepBHa crumyiamus (TENS) wu
aKyIyHKTYpa.

Cmopen Cohen, (2015) moBeueTo enmu30/1u Ha 0cTpa OONIKaA B ITHATA
OTHIYMsIBAT ChC WM 0e3 Jedenuwe, HO Ommzo 50% ot xopara
NPOJBJDKABAT J1a N3MHUTBAT N3BECTHA CTEIIEH Ha OOJIKa B MIMATA WU
YECTH TIPOSIBH.

Cropen Grichnik et al. (1991) kakTo ocTpaTa, Taka U XpOHUYHATA
Oonka B mmsATa ca orpomeH mnpobiem B CAIll, crpysaiiku 650
MIJIMOHA 3aryOeHu pabOTHU ITHH U 65 Muimappa Jojapa TOIUIIHO.
Tepanusara Ha ocTpa 0OJNKa B INUSATA € HACOYCHA KBM JIeYEHUE Ha
OCHOBHATa MpPUYMHA M NPEKHbCBAHE HA HOUMWIECNITHBHUTE CUTHAIH
BB3HUKBAINK TpU Oojka B 1mmsTa (octeoxonaposa) (Grichnik et al.,
1991).
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Cnopen Gross et al. (2015) pasnu4Hd BHIOBE YIpaKHEHHs ca
MOKa3ajl TIIOJIOKUTENHO BB3ICHCTBHE TIpM OONKH B IIUATA
(ocTeoxoHapOo3a), BKIIOYUTEIHO OOIIM YHpaKHEHHS M (unvecka
aKTHUBHOCT, CTICU()UYHN YIPaKHEHUS 32 YKpelBaHe WX KOHTPOI Ha
IIUSITa ¥ CEH30MOTOPHU yrpaxHenus. [Ipu manuenTu ¢ octpa 6omika
B IIIMATA CE MPETIOPHYBA 1a ca (PH3NIECKH aKTHBHH U /1 POIbIKABAT
C M3MBJIHEHHUETO Ha exeaHeBHUTE AeiiHoctu (Gross et al., 2015).

Cmopen Gross et al. (2015) mpu maraenTH ¢ ocTpa 60JIKa B IIUATA
ce mpemnoppyuBa Ja ca (PU3MYECKH AaKTUBHU M J1a TPOIBIDKaBaT C
U3IIBITHEHNETO Ha eKEAHEBHUTE ICHHOCTH.

JlekapcTBeHa Tepanus

[Ipn ™MenmkamMeHTO3HaTa Tepamus HaH-BAKHUS TPUHIUI €
TOYHOTO ONpCAC/IsIHE Ha M3TOYHMKA Ha 6OJ'IKaTa U TIPaBUIHOTO
JIEKapCTBO, KaTO TepamusTa € HacoueHa KbM 00e300I1BaHETO U
OBIIAJISIBAHETO Ha BB3MANUTENHUA mporec. KoraTo ce kacae 3a Oonka
B mmsTa (OCTEOXOHIpO3a), OOMKHOBEHO KAaTO MbpBa MspKa 3a
crpaBsiHE ¢ 00OCTPSHETO Ha CHMIITOMATUKATA, 3a€AHO C (PU3UKATHATA
Tepamus, ce Tmoi3BaT 00e300/sBaml M TPOTHBOBB3MATHTEITHH
(hapMaKoJIOTHYHU CPEICTRA.

I[lpu  onpemensHero Ha  JIeKapcTBOTO M jJo3aTa  Ha
6OHKOYCHOKOHB3HII/ITC MCAWMKAMCHTHU IIPpU MAlUCHTU C XPOHHUYHA
O0oika B mmsATa (OCTEOXOHAPO3a) Ce CienBaT JBaTa OCHOBHHU
MIPUHIMI 32 JIeueHHe Ha XpOHUYHATa OoJIKa:

-Jla ce mnpuema Hali-HUCKaTa J03a, 4Ype3 KOSTO C€ IOCTUTa
HaMaJIsIBaHE WM M34e3BaHe Ha OonkaTta. KoikoTo e mo-Hucka no3arta,
TOJIKOBA TI0-MAJIKO Ca CTPAHUYHHUTE €PEKTH OT MEIUKaMEHTA.

-[Ipu oBnajsBane Ha XpoHWYHATA OOJIKA ENMU30AMYHO 00OCTpAIIA
ce Oonka, MeAMKaMEHTHTe TpsOBa Ja ce B3eMaT Ha E€JHAaKBU
WHTEPBaJH, a He KOraTo Beve 00JIKaTa € BbB BhPXOBATa CH TOYKA. AKO
0oJIKOBaTa KpH3a € NpPEJABUAMMA, MEIUKaMEHTHTE TpsAOBa Ja ce
nmpueMar npezy 0oJiKara Jia 3armoyHe.

Bce moBeue wu3cnenoBaren OTKpHBAaT, Y€ ca HEOOXOIUMH
e(eKTHBHHU CTPATETHH 3a JICUEHHE U MPEBEHIMS IPH OOJIKK B ILUATA
(octeoxonapoza). dapmakorepanusaTa, BKIIOYUTEIHO OIHUOWIM,
HecTepouaHu npoTuBoBw3nanutrenHu  cpeacrea  (HCIIBC) w
nmapaneTraMmosl, ca eIHa OT Hal-uecTO CpeIIaHUTE CTPaTerduH 3a
HaMmajsiBaHe Ha Oonkara B mmsaTa (octeoxoHapo3a) B CAIL.
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AMepHUKaHCKHTE IIGHTPOBE 3a KOHTPOJN W TPEBEHOUS Ha
3a00nsBaHMATAa ca IyONMKyBaJlld HACOKM 3a WpEINICBaHEe Ha
ONMOUN, KOUTO Ca TOCOYMIIH, Ye He(apMaKOoIOTHUYHATA TEpanus 1
HeomouaHata (hapMakoloTMYHA Tepanus TpsibBa J1a Obaar
NpPEANOYNTAHNTE JICYCHHS 3a XpOHMYHA OoOiNKa B  IIHATA
(octeoxonapoza). OnmronanTe TPsOBa Ma Ce W3MOJI3BAT CaMO CJCH
BHUMATEHO OOMHCIISIHE M CaMO 332 KPaTKOCPOYHO M CPEIHOCPOUHO
neuenwne (Dillin et al., 1992).
duzuoTepanus

OdusukanHata Tepanus, H3BECTHAa OlIe Karo (U3NOTepanws,
MpeaCTaBiIsiBa HAIPaBJICHUE, KOETO C€ H3IMO0J3Ba H3KIIOYUTEIIHO
IIMPOKO B ChBpPEMEHHATa MEIUIMHCKA MPAKTHKA U ce TpHiara mpu
MHOXeCTBO 3a0onsiBaHusA. TS € M3KIIOYUTENHO ¢(PEeKTUBEH METO],
KOWTO BOJHM JI0 1O00psiBaHe Ha koM(dopTa, HaMasBaHe Ha OOJIKaTa,
o0JieKJaBaHe Ha CUMIITOMHTE M Bb300OHOBSIBaHE Ha IOJIBIKHOCTTA H
TOHyca Ha TAUMEeHTH C pa3mn4Hu 3abonsBanusa. PusmkanHata
Teparnus, TIo3HaTa ole kato ¢pusnorepanus (fysis - mpuposa, therapia
- JIeYeHHE), € KOMIUIEKC OT CPEe/ICTBa M METOIMKH, HACOYCHH KbM
npodrTakTHKaTa ¥ JISYEHHETO Ha PA3IMIHU 3a00JIIBaHUS C TOMOIIITA
Ha ECTECTBEHH (CIIBHIIE, MOpE, JieueOHa Ka, BOAa, MAaCaXk, IBHKCHHUE)
u npedopmupanu (EJESKTPUYSCKH TOK, YJITPA3BYK, JIa3epHHU JIbUH,
MarHuTHO 10Jie) PU3nuKaTHA (HaKTOPH.

OcHoBHHUTE paznenu Ha (uznorepanusTa (BumoBe
(U3NOTEPANICBTUYHH MPOLIETYPH ) BKITIOUBAT:

-Enextporepanus: KI0H OT (u3MKalHATA MEIUIMHA, KOUTO Ce
3aHMMaBa C [PWIOKEHWETO Ha  pasauyHuTe (GOpMH  Ha
€JIEKTPUYECTBOTO C LeJl MPODUITAKTHKA, PeXaOMITUTAILIUS U JICUeHHeE.
Yecro W3I0JI3BAaHU (huzHoTEpATICBTUUHU MpoLEenypHr ca
ranBaHuzauusTa M enekrpodopesara, TEHC, tepanmsra c
WHTEpPEPEHTHUTE TOKOBE, €JIEKTPOCTUMYJIAIINUTE,
Mar"HuToTCpanusTa, YIATPABUCOKOYECCTOTHUTE TOKOBC,
JapCOHBAIM3ALMTA U APYTH.

-CBeTnMHHA Tepamus: 3aHUMaBa Cc€ C  TeparneBTHYHOTO
IIPUIIOKECHNUE Ha BUIUMUTE, I/IH(i)pa‘IepBeHI/ITe " YJITPaBUOJICTOBUTE
mpud. CBeTIMHOTEpanusTa € IMo3HaTa Omle KaTo (oToTepamus, a
NOMyNSIpHU HeWHH (QopMu ca JasepTepamusiTa, Tepanuira C
nH(ppavYepBEHN WIH yATPABUOIETOBH JTHUH.
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-YaTpasBykoBa Tepanus: pasfesl oT (U3NOTepanusira, KOUTo ce
3aHMMaBa C M3IIOJ3BAHETO HA YNTPA3BYKOBHTE MEXAaHWYHU BBHIHU B
neyeOHus mpotec. M3nmon3BaT ce crennaiiy arapati IPOU3BekKAallu
YATPa3BYKOBU BBJIHH, C KOMUTO CE OOTBYBAT 3aCETHATHTE YAaCTH OT
TSUI0TO. BBBEXIaHeTO Ha JIEKapCTBEHHM BELIECTBA IIpe3 KoXkara ¢
yATpa3ByK ce Hapuda ynrpadonopopesa (4uzosa, 1992).

dusnoTepanusiTa ¢ j1a3ep € Bce MO-MOMYJIIPHA IPH JICYCHUETO Ha
ONOPHO JBUrarenHus anapar. Hail-u3non3BaHuTEe HUCKOEHEPTUITHU
WM OIIe MEKH JIa3epy JIEKyBaT 4pe3 (OKyCHpaH JIbY CBETIIMHA OT
BUIUMHSL U MH(pauepBeHus CnekTbp (muamazona ot 600-950 nm).
Ctumynupa KIETBYHUTE CTPYKTYpH, OOMsHATa Ha BeIecTBaTa,
pereHepanuaTa M JeneHeTo Ha kieTku. Criomara 3a pasHacsHe Ha
OTOIM, IMOBHIIaABA MHUKPOLHMPKYJIaLUATa. Ha ThkanuTe Ha TAJIOTO,
Ja3epHUTE JIbUM BB3JEHCTBAT ¢ (POTOXMMHUUEH, (POTOCIEKTPHUCH U
(dhotoTepmMudeH eexT (TOTTHHHMS epeKT € MHOTO Manbk). OCHOBHA
CBOICTBO Ha Jasep-Tepamusira € 3apekIaHeTo Ha OaTrepuure Ha
KJIeTKaTa (MUTOXOHAPUUTED Ype3 CTUMYJIHPAHE Ha MPOU3BOJCTBO HA
AT®). Jlazep-Tepamusita € BHCOKO e(EeKTHBHA, HsAMA CTPAHUIHH
edexru. [Ipouenypara e npusitHa 1 6e3001€3HEHA.

Cnopen MuroBa u cerpynuunu (2020),‘na3zepHara Tepanus He
caMo TMoMara 3a HaMalsiBaHe Ha OoJjKara MPH CHUMITOMH IpH
MYCKYJTHO-CKEJIETHH TaTOJOIMH, HO € W IIEHHO CpEeACTBO 3a
pexabunuranma. Te MOKa3BaT CHIIHO HamalsBaHe Ha Oonkata W
yBelMuaBaHe Ha o0eMa Ha JIBW)KEHHWE B INHMifHATa oOjacT Ha
rppOHauHus cTH0. C JazepHa aKymyHKTypa NpH HalUCHTH C
IpbOHAYHO-MYCKYJIHO-CKEJIETHH  JUCQYHKIMM  ca  JOKa3aJn
e(i)eKTI/IBHOCT U IMOJIOKUTCJIICH e(beKT 3a HaMaJIsIBaHE Ha CUMIITOMUTEC
Ha 0oJIKa ¥ MyCKYJIeH clla3bM B X0ja Ha jedenuero’ (Mitova et al.,
2020).

Tekap (KanaMTHBEH U PE3UCTUBEH eHeprueH Tpancdep), (pur.1)
€ CHJIOT€HHA TEPMOTEPAITUs, KOSTO U3I0JI3Ba EIEKTPUUSCKH TOKOBE,
uHaynupanu ot 448 kHz kanmauuThBHA/pe3HCTHBHA MOHOIOJSPHA
paarodecTora, 3a TeHepUpaHe Ha 3aTOIUISIHE Ha JBIOOKUTE ThKaHU.
W3non3saneTo MYy B KIIMHUYHaTa IPAaKTHKa € OTHOCUTCIIHO 4YE€CTO
cpemano ot Omm3o 20 TOAMHM, HO CaMO HSKOJIKO CKOPOIIHH
NpOYYBaHUS M3CIIeBAT KIMHUYHATA My edukacHocT. [loBeyero ot
TSX ChOOINABAT 3a OOHAAEKIABaIM PE3Y/ITaTH 32 HaMajsBaHE Ha
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OoikaTta u momoOpsBaHe HAa (YHKIHSITA TPH PA3IMIHN MYCKYJHO-
CKEJICTHH KIMHUYHM CBCTOSIHMS Karo OOJKM B KpPbCTa U B
uepBuKaiaus Asu1. CnocoOHOCTTa My Ja BiIMSie HA KPBBHHUS MOTOK,
KaTo CIIEJICTBUE OT TEPMOTEpANeBTHYHHA My e(heKT, OOMKHOBEHO ce
cuuTa 3a eIUMH OT HauumHuTe, 10 Kouto 1T moamomara jeueOHUTE
IpolecH Ha YBPEAeHW/AUCOYHKLNOHAIHU TbKAaHU. YCTPOWCTBOTO
Tecar mpenmocraBs JABa pa3IUYHM peXHMMa Ha TPETUPAHE:
kanaruTuBeH (CAP) u pesuctuBer (RES). Tesn pexxuMu 00MKHOBEHO
Ce JIIOCTaBAT C Pa3IUYHA COHOU (EIEKTPOIr), H3padOTeHH OT
MeIMIMHCKa HepbxkaaeMa ctomana. Cropea pa3paboTUMLIUTE Ha
Tecar, 1BaTa pexuma Ha JieUe€HUE MPEIU3BUKBAT PA3IMYHU ThKaHHU
peakuMy B 3aBUCHUMOCT OT YCTOMUYMBOCTTAa Ha TpETUpaHAaTa ThKaH.
Korato axkTHBHHUST €JEeKTpOA € CHadJeH ¢ HM30JHpall] KepaMH4YcH
ciol, neictBaml karto auenekrpuuHa cpena (CAP), enepruitHoTo
IpeJaBaHe T€Hepupa caMoO TOIUIMHA B IOBBPXHOCTHHUTE THKAHHH
CJIOEBE, ChC CEJIEKTUBHO NEHCTBUE BBPXY MEKHUTE THKAHU C HHUCBHK
umrnenane (0oraTi Ha BoAa), HAaIp. MACTHA THKaH, MyCKYIIH, XPYLISIIH
u TuMQHa cucteMa. AKO aKTUBHHST €JEKTPOI HAMA H30JIALMOHEH
ciolt, (RES) paamodecroTHaTa eHeprusi MpeMHUHaBa AUPEKTHO TIPE3
TAJIOTO B TMOCOKA Ha HEAKTUBHUS €JEeKTPOJI, FTeHepupaHe Ha TOIUIMHA
B TO-JABJIOOKUTE MO-yCTOHYMBU (C HHUCKO ChIbpP)KaHHWE HA BOA)
TBHKaHHU CJIOEBE, HAIPUMEP KOCTH, MyCKYJIHA JIULEBA YacT, KarlCyIu
u cyxoxunusi. CKOpOIIHO TPOy4YBaHE BBPXY 3MIpaBU JTOOPOBOIIIH
3aKiIouM, 4e jgoctaBgHero Ha TT B cMmeceH pexuM (OmucaH KaTo
,KalaluTUBEH/PE3UCTUBEH ) yBearyaBa o0eMa Ha KpbBHUS MOTOK B
MycCKyJiHaTa TbKaH. llenTa Ha TOBa KOJMYECTBEHO MHJIOTHO
npoy4BaHe € jaa ce onpenenu paau TT, npunaran B 1Ba pexuma,
BIIUSiE BBPXY TeMIiepaTtypara Ha koxkaTa (ST) npu 3apaBu HHIUBUIM.
OcBeH TOBa, aBTOPHUTE MCKAT Ja OLEHAT NPOMEHJIMBOCTTA, 3a Ja
OTIpEe/IETIAT pa3Mepa Ha U3BajKaTa 3a ObJeIy KINHUYHN U3MUTBAHUA,
onensiaiy dusnonornunute orroopu Ha TT (Clijsen et al., 2020).

TR, =
Q@uzypa 1. Texap (https.//samarskiy-med.ru/tekar_terapiya/)
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Kune3nrepanust

HanMeHoBaHMETO KHHE3UTEPAITHS IPOU3IIN3a OT TPBIIKH ,,Kinesis”
— JBIDKEHHE U ,,Tepanus’’ — JeUCHNE, WM KHHE3UTeparusi OyKBaIHO
O3Ha4yaBa JieueHHE Ype3 IBH)KEHHE, HO BCHIIHOCT € MHOTO ITOBEYE.
Cropen yuebnmuka Ha llomoB, H. ‘‘Kunesurepammsara e HaydHO-
MIPIJIO’KHA JEHHOCT, B KOATO CE€ ChUYETaBaT MO3HAHUS OT IEIarOTHKa,
aHaTOMUsATA, GPU3UOJIOTUATA, OMOXUMHATA, OMOMEXaHUKA U T.H. C LEI
momoOpsiBaHe W MOAABP)KaHE Ha 3[PAaBHOTO CHCTOSHHE Ha OOJHMUS,
Mpo(HUIAKTHKA HA PEUUANBUTE U OCUTYPSBaHE Ha MCUXO-PU3NIESCKH
KoM$opT Ha TuYHOCTTA. * C Opyru AyMH KUHE3UTEpAIHsiTa Mpuiara
LEJIEHACOYEHO M  METOJMOJIOTHYECKH MPaBUIHO  (U3UYECKUTE
YIpaXHEeHHUS U APYTH.

Cmopen Sherrington (1909) KonKOTO MO-CHIIHA € KOHTPAKIUATA
(6e3 6orKa), TONKOBA MO-TOJIsIMA € TIOCIIe/IBalllaTa penakcanus. Topa
€ MPUHIUITHT Ha PEIUNIPOYHATA WHXUOUIIMS, KOUTO CE OTHACS KAKTO
32 MYCKyJINTE aHTaroHWCTH, Taka W 3a MYyCKyJIUTE€ Ha
UTCHIIaTepaIHaTa U KOHTpaltaTepaiHaTa CTpaHa.

[IppBusAT nMUCHYHKIIMOHAIEH KOMIIOHEHT TMIPH  MYCKYIJIHHUS
mucOamaHc € CBBbp3aH C IIOBUIIEH MYCKYJIEH TOHYC, CKBCSBAaHE,
PUTHANTET Ha JaJicH MyCKYIL.

TexHukaTta  TOCTU30METpUYHA  PEJIAKCALUs (IT1P) e
M3KJIFOUMTEITHO ITOIXO/IAIIIA 32 TIOBIUSABaHE HA JucOanaHca B IIUATA.

Cmopen Filipova et al. (2020) ‘‘kune3utepanusra moamnoMara Ha
MAIlMEHTHTE TO-JIECCHOTO HW3BBPIIBAHE HA HAIUYHUTE aKTUBHU
NBIKEHUSA U NEHHOCTH OT €KE€IHEBHUS KUBOT ‘.

Cnopen Gramatikova (2020) MIPUIIOKEHUETO Ha
KHHE3UTEPANeBTUUHUTE W (UIUOTEPANIeBTUYHUTE METOAH MPH
MAIMEHTH C OTUIAKBAHUS MTOJIOKUTEITHUTE TCHACHIIUH C€ YBEITNYaBaT
C TIPWJIOKEHHUETO Ha BCSAKA ClIeBallla IPUJIOKEHA MPOIEaypa.

ManyaJiHa Tepanus

Cnopen KpaiimkukoBa (2011) meHtTbhpa Ha BB3ICHCTBHETO ce
HamMHpa MMEHHO TaM, KbJIETO KIMHUYHOTO H3CJENIBAaHE € OTKPHIIO
HapymieHne B peduiekTopHus mponec. Haii-romamara pabota
BCBIIHOCT Ce IoJlara He Ha MeTOoJ[a, HO Ha MaTOTCHeTHYHHS aHaJIN3,
Ype3 KOWTO ce Moa01upa METOIBT.

[Ipu nmpusoxeHneTo Ha MaHyaIHaTa Teparus ce CleIBaT CIEAHNTE
TPH NPUHIIMIIA;
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> IlpaBunHo na ce u3cnensar GyHKIMOHATHATE HAPYIICHUS B
CTaBHUTE KAKTO M PeIICKTOPHH IPOSBH ITPU KOETO CE IaBaT Pa3INIHU
TECTOBE, MpWiIara ce MaHyaJHO WH3CJelBaHe W aHalIHu3upa ce
0oJIe3HEHHS] CHHIIPOM.

» Camara TexHHMKa TpsgOBa ga ObjJe JieCHA W JIOCThIIHA 3a
U3IBITHCHHE.

» Jla ce mocraBu NMpEeBEHLUATA Ha B3MOXKHHU PEIMIMBU Upe3
oOydeHHe Ha TAIMCHTUTE B CIICIHATHU aBTOMOOWIM3AIMOHHU H
peTaKcaMOHHN TeXHUKH, CTPEUNHT U CTAOMIN3UPAIIH YIIPaKHEHHUS,
KOUTO JIa ce TIpUJIaraT cje[ MaHyaiaHaTa Teparsl.

Criopen 3agaunTe, KOUTO U3ITBIHIBA MaHyaTHATa TEPaIus ce AeH
Ha CJICTHUTE YaCTH:

» 3a mpeMaxBaHEe Ha CTaBHHTE OJIOKaXH W MOMOOpsSBaHE Ha
o0eMa Ha JBIKEHHE ce TIpUiiara CTaBHa MOOMITU3AIHS KOSITO BKITIOUBA
MaHyaJHU TeXHHUKH.

> HepBHo-MycKynHa Tepanus BKJIFOYBA MaHyaJTH!
MEKOTBKAaHHM METOAM 3a HOpMallu3UpaHe Ha HapylleHus OanaHca
MEKTy CTATHYHHUTE U TUHAMUYHUTE MYCKYJIIH.

» 3a mojabpKaHETO HA TOCTHTHATHs JiedeOeH edekT ce
npuiararT akTHBHU YIPaKHEHHs, KOWUTO Mpearna3BaT OT MOBTOPHO
YCIIOXKHEHUE U ChITBTCTBAIIM peuuanuBu (Kpatioscuxosa, 2011).

1.7. PaGoTHa xunorte3a

[Mopanmn KoHcepBaTHBHHUSI XapaKTep Ha KHHE3UTEpanuira H
CXOIHOTO (PYHKIIMOHAIHO TPOSIBIICHHE Ha OOJIKHTE TPU HIKOU OT
3a00JIBaHUATA B IIEPBUKAIHHS 1 HAa TPHOHAYHHS CTBHJIO B TOBa
YHCIIO U OCTEOXOH/IPO3aTa, HUE CMATaMe 3a BA)KHO KMHE3UTEPAIHsATa
Jla € HacouyeHa KbM TIposBaTa Ha OoJlKara ¥ OBIAJAsSBaHE Ha
cuMItoMaTrkara. Hail-BaxXHUST MOMEHT M TOAXOJ] 3a e(eKTHBHATa
KWHE3HUTepanus € MpaBUIHO PErHCTpUpaHus (QYHKIIMOHAIEH CTaTYC.
Criopes; MHOTO OT TIpOYyYBaHHsITa 0OJIKaTa B MIUATAa (OCTEOXOHAPO3a)
€ XapaKkTepHa 3a TIoBeYe OT €JJHO KIIMHIYHO 3200JIs1BaHe, HO MT0-4eCTO
ce MpOosIBSIBa MPH MALIMEHTH C OCTEOXOHAPO3HH U3MEHEHHUS.

CMmsTame, 4e BKIIOYBAHETO Ha (PU3HOTEPANEBTHUYHHS arapar
TeKap MOXe J1a ObJie OT [oJ13a B MPAKTHKATA HA KHHE3UTEpaIeBTa Ipu
BBH3CTAHOBSIBAHE HA MALEHTH C OCTEOXOHIPO3a, KaTo JOMyCcKaMme, ye
TOM WMa CBOMTE NPEAMMCTBA W HEJOCTaThIM B CpPAaBHEHHE C
KHHE3UTEPAIIeBTUIHUTE METOJIN Ha JICUCHUE.
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BB3 ocHOBa Ha aHaNMM3MpaHaTa JIUTEPATYypa U HAITUTE YOIKICHHUS
OTHOCHO e()eKTHMBHOCTTa Ha (HU3NOTEPANEeBTUUHHS amapaT TeKap,
M3rOTBHXME CJIEIHATA paOOTHA XUIOTE3a!

[Ipunaranero Ha GU3MOTEPANCBTUYHHS artapaT TeKap KaTo 4acT OT
mmporpamMata Ha KWHE3WTEpamus, Moke 1a Obae edeKTHBHA
aNTepHATBA 3a JIEYEHHE M TOJ00psBaHE Ha CBHCTOSIHHETO TNpHU
MaIUeHTH ¢ OOJIKK B IIMHHATA 00JIACT, IPUIMHEHU OT OCTCOXOHPO3a.

METOJOJIOI'USI HA HAYYHOTO U3CJIE/IBAHE

11.1. IlpenmeT, 00€eKT, eJ M 33Xa41 HA U3CTeABAHETO

IIpeaMer Ha U3CIE€ABAHETO:

Hecnernuduunure 00JMKKM B IMIMUHUAT 51 (OCTCOXOHIPO3a) U
TEPAIUATa VM.

O0exT Ha U3c/IeBAHETO:

BBb3cTaHOBUTETHUAT MPOIIEC Ciie HecneluduuHa 00IKa B IIHUsITa
(ocTeoxoHpO3a).

Heara Ha M3cjleIBaHETO € MNPOYYBAaHE Ha BB3ACHCTBUETO Ha
MHOBAaTHBHA METOJIMKA Ha KWHE3WUTepanus ¢ Tekap Tepamus Ipu
MAIUEHTH ¢ XpOHWYHATa OOJIKa B IIMWHUS JsUT HA TPHOHAYHUS CTHIO
(ocTeoxoHpO3a).

3agauun HAa U3CJIEABAHETO:

3a mocTHraHe Ha II€JTa IOCTaBUXME CJICIHUTE 3aJadyd 3a
penraBaHe:

1. TlpoyuBaHe Ha JMTepaTypaTa MO H3CIEABaHHS MHPOOIEM U
ompeiesiTHEe Ha KOHIICTITyallHa paMKa Ha M3CJISABAHETO.

2. Jla ce pazpaboTtu HayyHO 000OCHOBATa KOMITJIEKCHA METOTNKA
3a KWHe3uTepamus Npdh JHUIa C MuidHa Ooyka (OCTEOXOHAPO3a)
BKJIIOUBAIIa KUHE3UTEPAIICBTUYHN METOU U Tekap Tepanusra.

3. AnpoOupane Ha MeETOAMKATa W  OpraHu3anusITa U
CTaH/IapPTHU3AIHATA Ha U3CIIEIBAHETO.

4. Jla ce 0o0pabOTAT MOJYYCHHTE PE3YATaTH C IOAXOJAIIH
CTAaTHCTUYECKM METOAM M J1a C€ aHaJIM3MpaT copsMo cdekra Ha
EKCIIEPUMEHTA.

5. Jla ce ¢dopmymupar M3BOIM W Jla CE€ HAmpaBaT HACOKU 3a
KOMIUIEKCHO JICYCHHE IIPU OOJIKH B IIMITHATA 00JIACT IPHU HAIIMEHTH C
JIMarHO3a OCTEOXOHAPO3a.
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11.2. OpraHu3anmsi Ha H3cJIeIBAHETO
3a mpoBeXxaaHe Ha EKCIIEPUMEHTA ca U3I0I3BaHn 0a3nuTe Ha OcMu
yuebeH kopiyc Ha IOrozamagen ynusepcuter, ‘‘Heodur Puicku‘’
Bnaroesrpas u cnenuannu3upal KaOUHET.
Crensaxme clieHaTa cxeMa IIpeIcTaBeHa B Tadnuma 2.
Taonuya 2. Opzanuzauusn Ha uzciedeanemo.

IIpouenypa Jarta (Ilepuon)

Iperyen Ha IuTepaTypara Ilpes memms mepmony Ha
paborara 1o aucepranusaTa

IlianupaHe ¥ opraHu3anus Ha MPOYYBAHETO Or 04.052019 r. 1o
01.02.2020 r.

II'spBO H3MepBaHe Or 01.032020 r. 1o
06.05.2020 .

Ounenka Ha JMIaTa ¥ 0popMsiHe Ha IBeTe rPyNnu Or 01.09.2020 r. 1o
01.10.2020 .

Konrtpoana rpyna ExkcrnepumeHTajHa Or 03.102021 r. 1o

MAaHHITYJIALHU rpyna MaHHnyJanuu 03.01.2021 r.

MexXIUHHH pe3yaITaTH Or 04.01.2021 T. 1o
06.03.2021 r.

Konrtpoana rpyna ExkcrnepumeHTajHa Or 08.03.2021 r. 1o

npouexypu rpyna npouexypu 02.06.2021 r.

Kpaiiau pe3yaratu Or 02.062021 r. 1o
15.08.2021 .

KonTtponna rpyna Excnepumenrtanna Or 01.09.2021 r. 1o

MAaHUIyJIAluH rpyna MaHuIyJJauuu 01.10.2021 r.

O0paboTBaHe Ha pe3yJITaTHTe Or 01.10.2021 r. 1o
12.12.2021 r.

AHAJIN3 HA JaHHHUTE Or 05.01.2022 T. b1 (o)
06.03.2022 .

CpaBHeHMe HA JaHHUTE Ot 05.04.2022 I, b1 (o)
06.06.2023 .

KoHTHHreHT Ha H3ciie1BaHeTO

N3cnenBanu ca 80 nuia, 1 BCHYKH ca ¢ AMarHO3a OCTEOXOHIPO3a,
YTOYHEHAa OT JIEKap CHEUATUCT, OT KouTOo 40 BKIIOUECHH B
eKcriepuMeHTanHa rpymna u 40 B KOHTpoJIHa rpyma.

Bp3pacToBata cTpykTypa Ha M3CI€IBAaHUS KOHTHHTEHT €
pasHopoaHa u npeodnagasamia ot 40 1o 70 ronuHu. OT TOCOYCHUAT
KOHTHUHTEHT S5-Ma ca MBbXETe W 75 >XEeHUTe B JiBeTe rpynu. B
KOHTpOJIHATA Tpyma 2-Ma ca MbXe 1 38 KeHH, a eKCIIeprMeHTaTHaTa
rpyna 3-Ma Mbxe U 37 *KEeHH.
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Brouenume 6 xonmponnama u excnepumenmanHa 2pyna auya
0me08apsAm Ha CI1eOHUME USUCKEAHUA:

-Hanu4uue Ha muarHocTHLpaHa OCTEOXOHIPO3a

-[TanpenTUTE @ ca B XpOHWYEH NMEPHUO/ Ha Bb3CTAHOBSIBAaHE

-Hanmuuue Ha nucMeHo HHPOPMUPAHO ChIIACHE.

3a menuTe Ha M3CICABAHETO ca CPOPMHUPAHH EKCIICPHMEHTAITHA
(EIN) u xoutponna rtpyna (KI'). Jlumara ca mnpenBapuTelHO
nHGOPMHUPAHU 32 KOHBCHLMOHAIHATA METOJMKA Ha KUHE3UTEpPaIMs
KOSITO IIe MM ObJe NMPHIOKeHA B NMPOXB/DKCHHE Ha 3 Mecena M 3a
pa3paboTeHaTa OT Hac eKCIEpUMEHTAIHAa METoJIuKa. Bcuuku
MalMeHTH, ca MOAMHCAIN JAeKiapanus 3a MHOOPMHUpPAHO ChHIIIACHE
(mpunoxenwne 1. Jleknapanus 3a ”HPOPMHUpPAHO ChIIacue).

Cnen enHOMeceYHH HACOYEHU KHMHE3UTEpANeBTUYHHU yKa3aHUs C
KUHE3UTEpareBT, NAllUeHTUTe NMPOBEXKIAT MpeanucaHa M J03HUpaHa
CaMOCTOSITEIHa KHHE3UTEpaNusl B JOMAIIHYU yCJIOBUA U ciel 45-51 u
90-4 men.

11.3. MeToau Ha u3cjieBaHETO

3a mocTUraHeTo Ha LENTAa M 33JaddTe Ha M3CIEIBAHETO Ca
MPUIOXKEHH CICTHUTE I0-BAKHU METOAN HAa HAYYHO H3CIIEeBaHE:

1. AHanu3 Ha TUTEPATYPHU U3TOYHUIN (METO Ha TEAYKITHUS).

2. ExcrepumeHT - TpeaBapuTeieH, KOHCTaTHpalll, pa3BUBAII
(dbopmuparn).

3. ExcniepTHa orieHKa.

4. CraTUCTHYECKH METOAM: BapHallMOHEH (3a YCTaHOBsSBaHE Ha
CBCTOSIHUETO M MPOMEHUTE HA U3CIIEABAHNUTE MOKA3aTeIH B Pe3yaTar
Ha NPWIOKEHH JBa MOZEJAa Ha KHHE3UTEePaIHs); aITEpHATUBEH METO
(3a poBepKa Ha XUMOTE3H, OTHOCHO CTATUCTMYECKA 3HAYMMOCT Ha
pPa3IMKU HAa CpPEeIHUTE 3HAUEHHUS Ha IMOKAa3aTeluTe B TPYIUTE U 3a
JI0OKa3BaHe Ha HayyHuTe TBbpAcHUs npu a=0,05 u rpanuny Ha A u E
68 (-1,1), ¢ npunoxxena ANOVA u HenapaMeTpuyuHHsI KpUTEPHUil Ha
Man YUTHR); IPUIIOKEH € U KIaCU(PHUKAIIMOHEH METOJI 32 COPTHpaHE
W TpynupaHe Ha pAaHHHM. llanmeHTHTe Cca OUArHOCTHLUPAHH H
JIEKyBaHM OT JieKap opronea-tpasMarosor. [Ipouexypure 1o
KHHE3UTEpaInus ca ¢ MPOJABDKUTETHOCT 3 Mecella, MPOBEXKIAT ce
€XKEJTHEBHO, CJIeJ] KOETO MalUEHTUTE HW3BBPIIBAT CAMOCTOSATEIIHA
pabota B 1oMa c, 10 Kpast Ha 3-1 Mecell 110 Iporpama.
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I[I/IaFHOCTI/I‘IHI/ITC JaHHW Ha IManueHTa Ca OTpa3C€HU B CIICIIUAIHO

paspaboTeHa HHANBHAyalTHA KapTa (mprioxkeHue 2.). Mi3mepBanusTa
ca MPOBEIEHHU KaKTO clieABa: npenu 3anousane Ha KT mpe3 [-Bu neH -
3a yCTaHOBsIBaHE Ha M3XOJHOTO ChCTOSIHUE Ha TTOKa3aTeuTe, cien 45-
TH JICH OT MpHUJIaraHe Ha KHHE3UTEPaIusITa B JIBETE TPYIIH, CIIe/ Kpast
Ha 90-1 nen ot npwiarane Ha KT, KakTo U caMOCTOSTETHO, aKTHBHO
BB3CTaHOBSIBAHE y IoMa (KpailHO U3CJICIBAHE).

mmitHa AUCcYHKIHS

Tabnuua 3. Tecmosa 6amepus.
Ne TecroBe U Moka3aTen OuneHsiBaHo Mepna To4HocT Ha
CBHCTOSIHHE/CIIOCOOHOCT | eMHUIA | H3MepBaHe
CaHTumeTpust:
1. Or Opanuakara no | OnensBa  duexcnst B | Cwm. 0,1 cm.
IOTyJIapHa MKa HIUATA.
2. Or Opanuakara no | OmensBa excrem3ust B | Cw. 0,1 cm.
IOTyJIapHa SMKa IUsTa
3. Ot Opanara 10 akpomuona | OnensiBa  porauust B | Cwm. 0,1 cm.
LIUSTA.
4. Ot mactoumHust m3pactbk | OneHsBa narepasieH | Cw. 0,1 cm.
JI0 aKPOMHOHA HAKJIOH B IIUATA.
5. ‘briaomerpus Onensia obema  Ha | I'pamycu 50
IBIDKCHHE B IIUATAa B
caruTajHara, (ppoHTaNHa
u TpaHCBep3aIHa
paBHHHA.
6. VAS Onensia crenenta Ha | Ckama oT | -
Oornkara. 01010
7. MMT (Manyanro | Onensiea  cmmara  Ha | Ckama oT | -
MYCKYJIHO TECTYBaHE) Ha: OKOJIOCTaBHATA 0no5
MYCKyJIaTypa Ha LIUsTa 1
PaMEHHHSIT TI0SIC.
8. m.Sternocleidomastoideus | OuensiBa  cmmara na | Ckama or | -
MyCKyJa 0mos
9. m. Levator scapulae OnensiBa cwrata Ha | Ckama ot | -
MyCKyJa 0no5
10. m. Trapezius pars | OuensBa cumnata Ha | Ckama or | -
descendens MyCKynia 0mo5
11. NDI OnenssBa uHOekc 3a | Toukm -
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11.4. MeToauka Ha U3CJIE€ABAHETO

CanTumerpus
Wzcnenpanero ce uW3BBpIIBA MOCPEACTBOM METOAAa Ha Simons

(1993) 3a ouensBaHe Ha oOeMa Ha JABW)KCHHE HA WLIMATA, 4pe3
CaHTUMETBD.
30HUTE HAa U3MEPBAHUATA Ca NPEICTABEHH B TAOIHLATA [O-0IY.

Taouya 4. Husa na caumumempus (0acHa-116a cmpana)
30HHU u | |-Bu nen Caen 45-s1 nen Caen 90-s1 nen
nepuoau  Ha
HU3CJICAIBAHC
Or JsicHa JlsBa Hscua JlsBa JlscHa JIsBa
Opajnukara cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa
10 [oryJjapHa
sIMKa
Or JsicHa JlsBa Hscua JlaBa JlsacHa JlaBa
Opajudkara cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa
JI0  1oryJjapHa
sIMKa

Or Jlsicaa JlsBa JlscHa JlsaBa JlsicHa JlsBa
MaCTOUIHHUS cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa cTpaHa
HU3paCTBK  J0

aKpOMHOHA

Ot Opaznata no | [sacha JIsaBa Jscua JIsBa JlsacHa JIsBa
aKPOMHOHA cTpaHa cTpaHa CTpaHa cTpaHa cTpaHa cTpaHa

braomerpus
M3cnenBaneTo ce U3BBPINBA MOCPEACTBOM YHHUBEPCAJICH BIIIOMED

¢ 1Be pameHa. [TanueHThT € B U3XO0HO MOJIOKEHHE CEIeK. 3a H3X0JHA
MO3ULKS [JIaBaTa € MOJ MPaB bI'bJI CIPIMO TsUI0TO. Vi3MepBaHeTo ce
OCBIIIECTBSIBAa OTKBM 3a/{HATA CTPaHa.

3a ¢nekcus/ ekcTeH3HWs — HEMOJBHKHOTO pamo Ce IMOCTaBsl Ha
JaTepaiHara cTpaHa Ha riiaBata. [IoBIXKHOTO paMo Ce€ OPHEHTHPA 10
CpeaHaTa JIMHUS Ha IliaBata.

3a jarepajieH HaKJIOH — HEMOABM)XKHOTO PaMO ce€ IOCTaBsi Ha
3a/lHaTa CTpaHa Ha riaBarta. [I0JBMKHOTO paMoO ce OpHEHTHpa IO
cpenHara JMHUS Ha IlaBata.

3a poTarys — HeMOABMKHOTO paMo Ce ITOCTaBsi Ha TOpHATa CTpaHa
Ha riasara. [I0IBWKHOTO paMO ce OPUEHTHpPA M0 CPEeIHATA JIMHHS Ha
riaBara.

Toi kKaTo ocTa Ha JABWKEHHE MOCTOSIHHO C€ M3MEHs Npe3 Ieus
o0eM Ha JBWXKEHHe, IEHThPHT Ha BriaoMepa He ce (ukcupa
HETIOIBU)KHO B JIaJICHA TOYKA, & C& U3MECTBA HArope U HaJloiy, KaTo
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BUHArW c€ CJeIu paMeHeTe Jla ca IMapajielHH Ha CIOMEHATHTe
OpHeHTHPHH ToukH (banxos, 1991).

Busyajano anajaorosa ckaja 3a 6ojka (BAC)

Upes ckanata MOKeM BU3YaJIHO Jla OTpa3lM CTENCHTa Ha 0OJIKa Ha
W3CIIeIBAHATE MAIMEHTH M OTYETEM pe3ynTatute B [-Bu nieH, 45-1 nen
n 90-1 DeH Ha KHHE3WUTEpamusTa. YCeIaHeTo 3a 0O0jKa € BaKeH
KpUTEpHH, KOWTO JaBa oOpaTHa Bpb3Ka Ha TepareBTa mpH pabora ¢
marmenTr (Hawker et al., 2011). Ckamara 3amouBa or 0 Koero €
HHEKC 32 OTChCTBUETO Ha 00JIKa ¥ npuKiIoYBa Ha 10 -uHIeKC 3a Hali-
CWJIHA U MOCTOsIHHA 0OJIKA.

Cuna Ha myckyaute (MMT)

Haii-paznpocTpaHeHo € rpaJupaHeTo Ha MyCKyJIHaTa CUJla B ILIECT
OCHOBHHU CTEICHHU, KaTo Ce MpUEMe, Ue BCsKa CTENECH OTroBaps Ha
M3BECTCH MPOLICHT OT CUJIaTa Ha HOpMaHus Myckya (Bankos, 1991).
OnpenensHETO ce U3BBPIIBA ¢ OLIEHKU 0T 0 10 5, KaKkTO cienBa:

- 0 mumica Ha MYCKYJTHA KOHTPAaKIIHS,

- 1 HanMuMe Ha MyCKYJTHA KOHTPaKIHS;

- 2 U3BBpIIBAaHE HA JBIKCHHETO CpeIly TpaBHTAIUATA B
JUMHUTHPaH 00eM;

-3 H3BBPIIBAHC HA ABMIXCHUECTO CPCILY I'paBUTAlMATA B II'BJICH
00eM  HO  HEBB3MOXHO  JIBIDKEHHETO  Cpelly  MaHyallHO
CBIIPOTUBIICHHE;

- 4 wu3BBpIIBAaHE HA MBJIHUS O0EM Ha JIBWKEHHETO CpEIly
rpaBUTalUATa U YMEPEHO MaHyaIHO CHIIPOTUBIICHHUE;

- 5 rpieH 06eM Ha IBIDKEHHE CPEIly TPaBUTAIUATA U MAKCHMATHO
MaHyaJlHO ChIIPOTHBIICHHE.

I[lpu TectyBaHe, cuiara Ha MYyCKyJIMTe TpsiOBa Ja ce
otaedupeHIpa OT OrpaHuveHusI 00eM Ha JIBIKCHHUE B CTaBara.

Tectbr ce  mpuwnmara Ha  CIEIHUTE  MYCKymu: M.
Sternocleidomastoideus, m. Levator scapulae, m. Trazpezius pars
descendens.

NDl — BBLOPOCHWK 3a ompeJejisiHe HA HMHAEKC 32 IIWHA
muchyHkmusa VHIEKChT 32 onpeselsHe Ha IMHiHA TUCHYHKIUS —
Neck disability index (NDI), the Northwick park neck pain
guestionnaire, SF 36, Neck pain and disability scale (Hawker et al.,
2011).
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Bcexn euH manyeHT € MOMbIHII BBIIPOCHUKBT, KOWUTO OMIPEIers
crenen Ha guchyHkius B mwmeH g1 mo  Magee (2002).
Maxkcumanuausr 0poit Touku e 50. OrieHsIBa Ce 10 CIIeIHUS HA4WH: ITPH
o011 coop 710 4 TOUKM — HAMa AUCYHKIMS; OT 5 10 14 Touku — Jieka
mucyHKIEsS; oT 15 10 24 Touku — yMmepeHa TUc@yHKIus, ot 25 — 34
TOYKH — 3HAYUTeNHAa AUCOYHKIHMSA; HaA 35 TOYKH — TOTajHA
JTUCPYHKITHS.

11.5. IIpouecyanHa xapakTepuCcTHKA HA MPUJIOKEHATA
KOHBEHIIMOHAIHA U eKCINIePMMEHTAIHA MeTOUKA HA
KHHe3UTepanusi NPy NANAEHTH ¢ THATHO32 0CTEOXOHAP03a B
muiiHaTa odJacT

B  wuscnemBamero ca  TOpWIOXKEHW ~BE  METOAMKH  Ha
KHHE3UTepanus—eKCIIePUMEHTAIHA 1 KOHBEHI[MOHATHA.

KonBenmonannara ce 0asupa Ha TpagWLMOHHATA MPAKTHKA H
MPOYYEHH JINTEPATYPHU U3TOUYHUIIN U € TPUIIOKEHa HAa KOHTPOITHATA
rpyna manueHTH. EkcriepuMenTaiHaTa MeTouKa € pa3padoTeHa ot
Hac 3a LeJuTe Ha ekcriepuMenTa. ChoOpa3eHa € ¢ M3UCKBAHMATA 32
KHHE3UTEPANeBTHYHO JieueHHe W (YHKIIMOHATHO Bh3CTaHOBSBAaHE HA
MAI[UEHTHTE.

[leprona Ha KuHE3UTEpaNKsITa 00XBAIIA!

I-BM 1eH, 45-51 nen 1 90-51 AeH OT HAYATIOTO HA MPOIIEAYPHTE.

en Ha KMHE3UTepANIUATA:

HenTa Ha KMHE3UTCPAIIUATA B IOCOYCHUA IICPUO/J € HAMAIABAaHC HAa
HETraTUBHUTE OOJKOBH CHMIITOMH U HpO(i)I/IJ]aKTI/IKa Ha KBbCHUTEC
YCIIO)KHEHHUSI BCIIEACTBHE JOKa3aHAaTa JMAarHo3a OCTEOXOH/ApOo3a M
MOBHUINIaBaHE HAa (YHKIMOHAIHHWTE BB3MOXHOCTH Ha TIAIMeHTa,
BBH3CTAHOBABAHC HA II'bJIHHA Bb3MOXKECH 066M Ha IBM)XCHUC B IIIUATA U
[IpUy4YaBaHE Ha NALMEHTA B IIPABUIIHA CTOMKA.

3agauyu M _cpelcTBa HA KOHBEHIHOHAJTHATA KHHE3UTEpPANUs
npe3 To3u nepuoa B KI'

3agauu:

1) HamansBane Ha 60JKOBaTa CHMIITOMATHKA.

2) HawmansBaHe Ha MyCKYJIHHUST CIIa3bM.

3) TloBmusBaHe Ha MYCKYJIHHs IUCOaaHC W TIOBHIIABaHE Ha
MYCKyJTHAaTa CHJIa.

4) Bwb3cTaHOBSBaHE HA MBJIHUS BH3MOXKEH 00EM Ha JBHIXKCHUE.

5) TIpemaxBaHe Ha ocTaTbuHaTa OOJIKA.
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6) IlomobpsiBaHe Ha CTOMKATa Ha TMALIUEHTHTE.

7) OOydveHue Ha yIPaKHCHHUS 32 B KbBIIIH.

CpeacTBa HA TPAAMIIHOHHATA KHHE3UTEPANMSA

1) Jleueben macasic + mpueephu mouxu

Te nMar mmpoko Bce OOXBAaTHO BB3ACHCTBHE BHPXY IIUiTHATa
MYCKyJIaTypa U BBPXY NepuepHUTEe KPHBOHOCHH ChIOBE U HEPBH.
[Mognomarat 3a HamamnsBaHe Ha MYCKYJIHHs CHa3bM, IOA0OpsBa
MPUBIKBAHETO HAa KPBB B MYCKYJIMTE W HaMalsiBa OOJIC3HEHUTE
ycenanusl.

2) Cmpeuune

[IpencraBisiBa pa3nanedaBaHe Ha ABaTa Kpas eIWH OT IpYr Ha
MYCKyJ WJIM MEKOThKaHHa CTPYKTypa 3a BB3CTAHOBSBaHE Ha
HOpMaliHaTa My ABJDKHHA U elacTuaHocT. CrioMara 3a penakcaiusi Ha
MYCKYIHUSIT CIIa3bM.

3) Tpaxyuu

IMpencransBa pa3naieyaBaHe Ha CTABHUTE MOBLPXHOCTH,
pasTsaraHe Ha CTaBHaTa Kamcylla M JIMTaMEHTUTE, NMPH KOETO Ce
yBelUYaBa MEXIYNPEIICHOBOTO MpocTpaHcTBo. [lpuiara ce 3a
pa3ToBapBaHe Ha TPEOHAYHHS CTHIIO, KOSTO MO3BOJISIBA /1A CE YBEIMYH
pa3TOSHUETO MEXIy TMpeluleHUTe, HaMmallsiBaHe Ha cujiaTa Ha
MYCKYyJIHAaTa KOHTPAKIIHs, IOCTUT'HATA Ype3 eKCTeH3Ms B 00J1acTTa Ha
NIMATA, KOATO MOHMKABA HANPEKEHUETO HA MYCKYJIUTE, HAMAIIIBAHE
Ha BHTPEJMCKOBOTO HAIISITAHE MPH OCTEOXOH/IPO3a.

4)  Iocm usomempuuna peraxcayus (ITHP)

MNP mnpencraBnsBa enHa MPOMPHUOIICTITUBHA WHXUOMpAIa
METOJIMKA 3a TIOTHCKAHE Ha MATOJIOTHYHATAa MYCKYJTHA Bb30y/a. Upes
Hesl ce MTOCTUra HamMallsiBaHe J10 M34e3BaHe Ha MyCKYJIHUS CIIa3bM MPH
MYCKYyJIeH JtucOanaHc.

IIpunara ce OCHOBHO 3a penaakcaris Ha MYCKYJIH C MOBHIICH
TOHYC, 32 JICYeHHE Ha TPUTEPHU TOYKH, MOOMIIM3AIMS HA CTABUTE U
MIPY HAJTMYWE HA HEPBHO-MYCKYJIHA TEH3USI.

5)  Ob6yuenue na ynpasicnenus 3a 8 Kvuyu

Te moamomMarar 3a AOMBIHUTEIHOTO pa3TATaHe B Kpas Ha oOema
Ha JIBIDKEHUE, MOJIFPKAHETO W YBEINYaBaHETO MY, KaTo TpsOBa aa
ce BHMMAaBa Jia He TPEIN3BUKBAT HANPEKEHHUE U CHITHA OOJKa B Kpas
Ha JIBUKEHUETO.

6) Obyuenue 6 npasuina cmotixa.
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[TocTenenHo OOTHUTE B TO3U EPUO, HAPE C BCUUKH CPEICTBA CE
o0yd4aBar B IpaBUJIHA CTOMKA U IOXOJKA.

7)  VYmpaoscnenus ¢ monka u mpenupoexa ¢ racmuyu.

[lanmenTuTe 3amo4BaT YMpaXHEHUS Ha CTEHATa C TONKa C
[IOCTETNICHHO YBEJIMYaBaHE Ha CTENEHTa Ha HaTOBapBaHE W
BpPEMETPAEHETO. YIPAKHEHHUATA C JACTULM 34 BCUYKH ABWXEHUS B
LIMATA U PAMEHHHAT MOSC €A U3KIIOYUTENHO e()EeKTUBHH 32 OBP30TO
[IOBUIIaBaHE Ha MYCKYJHAaTa CHjia M M3APBXIMBOCT. M3nomssar ce
pa3nUYHM IO CTENEH Ha HATOBapBaHE JACTUIM C HENPEKbCHATa U
MpeKbCcHATa popma.

XapakrepucTuku Ha pyruHHata meroauka Ha KT npe3 To3u
nepuos

KoHBeHIIMOHaIHATa ~ KHWHE3WUTEpaleBTHYHA  METOAMKA  Ce
XapakTepusnpa ¢ OOy4YeHHE Ha TalMeHTa, Kak Ja HaMaiH
WHTEH3UTeTa Ha OOJKaTa, Ja MoJOOpM CTaBHATa CH IMOJBMKHOCT.
[ManmenTsT € wWHGOPMHPAH OTHOCHO B@XKHOCTTA HAa TOYHOTO
W3MBIIHEHWE Ha BCHYKM CpPEACTBA B  TO3M  MEPUOJ  OT
KMHE3UTEpaInusiTa, KaTo Macax Ha IINATA, TPUT€PHU TOUKH, CTPEUHHT,
MOCTU30METPUYHA peJlaKcalys, TPakUUH, KAaKTO M Ja YCBOH
MPaBWIHUS HAYWH HAa W3MBJIHEHHWE Ha YNPaXKHEHHUsTa 32 B KBIIH.
Bcexkn neH ce mpunara M3MbIHEHHE Ha KOMIDIEKC OT aKTHBHH,
aKTHUBHO ACHCTUPAaHH M PE3UCTHUBHU YHPAKHEHHs, C BPEMETpacHe
okoJio 10 - 15 MuHyTH.

3agauM W cpeicTBA HA eKCNEPHMEHTAIHATA KHHE3UTepanus
1pe3 TO3U NEePUOI

3amaun: 3aegHO C  ONHMCAHUTE 3aJaud B pyTHHHAarTa
KHHE3UTeparneBTHIHa

METOAMKa, B  CKCIePHUMEHTalHaTa CH  [OCTaBHUXME |
JOI'BJIHUTENHY 3a/1a4H:
1) Enumunupane Ha 00JIe3HEHUTE TPUTEPHU TOUKH.

2) [MogobpsiBane Ha oOeMa Ha TBU)KEHHUE B IIUSTA.

3) llopoOpsiBaHe Ha MEKOTHKAHHTA €IaCTHYHOCT.

Cpeocmea na ekcnepumenmanHama Kunesumepanus

1) Texkap

Texkap e eHroreHHa TepMOTEpaHsL, KOSTO U3II0J3BA EIEKTPUICCKU
TOKOBe, wHHAyuupanu ot 448 kHz kananuruBHa/pe3ucTUBHA
MOHOIIOJIIPHA PaJHOYecTOTa, 3a TEHEepUpaHe Ha 3aTOIUIIHE Ha
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IOBIOOKUTE ThKaHW. V3Mon3BaHeTO My B KJIMHHYHATA MPAKTHKA €
OTHOCHTETHO YECTO CpemIano ot 01130 20 ToAMHN, HO CaMO HIKOJIKO
CKOpOLIHM TPOYYBaHMWs H3CIeABaT KIMHUYHATA MYy e(UKACHOCT.
[loBewero oT TIX choOmABAT 3a OOHAAEXKAABAIIM pe3yJITaTH 3a
HaMaJsiBaHe Ha 00IIKaTa 1 mogoOpsBaHe Ha (ZYHKIUATA IPU PA3ITAIHH
MYCKYJIHO-CKEJICTHH ~ KJIMHUYHH  CBCTOSHUS Kato OONKH B
LUEepBUKAIHUS A. Y CTpOoHCTBOTO Tekap mpenocTassi 1Ba pazinyHH
pexuMa Ha Tperupane: kanaruTuBeH (CAP) u pesuctusen (RES).
Te3un pexuMu OOUKHOBEHO €€ JOCTAaBIT C pa3IMYHA COHJIH
(emexTpoau), U3padOTEHM OT MEAMLUMHCKA HEpBKIaeMa CTOMaHa.
Crnopen paspaborunumte Ha Tecar, ABara peXuMa Ha JICUCHHE
MPEIU3BUKBAT PA3JIMYHA THKAHHH PEaKIUH B 3aBUCHMOCT OT
YCTOMYMBOCTTA Ha TpeTHpaHaTa ThKaH. Korato akTUBHHAT €J1EKTPOJ
e cHa0meH c wW3oJWpall KepaMHuYeH CIOW, MAelcTBal] KaTo
muenexktpuyaHa cpena (CAP), eHepruifHOTO IpeiaBaHe TeHepHpa CaMo
TOIUIMHA B TOBBPXHOCTHUTEC TBKAHHU CJIOCBE, ChC CEJICKTUBHO
JEHCTBHE BBPXY MEKHTE ThKaHU C HUCHK UMITEAaHC (OoraT Ha BOJIa),
Hafp. MacTHa ThKaH, MYCKYJH, XPYISUTH U JTUM(HA cucTeMa. Ako
AKTUBHUAT  €JIEeKTpox  HaAMa  m3ojammoHeH  cioif, (RES)
paano4dyeCcToTHaTa CHCPrusa MNpeMHHaBa AOUPEKTHO IPE3 TAIOTO B
MOCOKa Ha HEaKTUBHHSA EJIEKTPOJ], TeHepUpaHe Ha TOIUIMHA B IIO-
JIBIOOKUTE TIO-YCTOHUUBH (C HUCKO ChIbPKAHUE HA BOJA) ThKAHHH
ClIoeBe, HAlpUMEp KOCTH, MYCKyJHAa JIMIIEBA YacT, Karcyld H
cyxoxmwins. CKOpPOITHO TMpOoydYBaHE BBPXY 37paBH JTOOPOBOIIIH
3aKIoYM, 4e jocTaBsHeTo Ha TT B cMeceH pexuM (OMUCAH KAToO
,,KaraluTHBeH/PE3UCTUBEH ) yBenruaBa obeMa Ha KPbBHUS MOTOK B
myckysnHata ThkaH (Clijsen et al., 2020).

2) JleueOeH Macax + TPUTEPHU TOUKH

3) Benaysu

Benpy3oneueHrero € MpuiIaraHeTO Ha TepamusTa C BEHIY3H.
CpueTaBaHETO MM C JiedeOSH Macak € J0Ka3aH METOJ, KOMTO
CTUMYJIpa KpBBOOOpAILIEHHETO H JIUM(OOOpalleHneT0 M HMa
JIOKaJleH W OOWOBB3AEWCTBAll 32  OpraHm3Ma  e(exT.
Benpysorepanusita ce OCHOBaBa Ha Ch3/IaBAaHETO Ha BaKyyM 4Ype3
MEXaHWYHO WJIM TEPMUYHO HAJSTaHE C IMOMOIITA HA MaJKH YaIllH,
MOCTaBeHU BBPXY TSJIOTO, KOUTO 3aCMYKBAT KOXKaTra HaBbTPE, KOETO
BOAM OO0 MOBHUIICH IIPUTOK Ha KPBB. MeTO}I 4Upe3 3aAbpiKaHEC Ha
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BEHIy3UTE - Hail-uecTo mnpuiarad. Yamkure ca MOPWIOKEHU U
NOCTaBEHH HA  ONpEAeNIeHH  MecTa MO0  TSUIOTO,  Karo
OPOIB/DKUTEIIHOCTTA HA MPHJIATAaHETO WM, Bapupa OT HSIKOJIKO
cekyHau no 10-15 MuH., B 3aBUCHMOCT OT MPOTOKOJA 32 JICUYCHHE,
emanus eekT U 1eITa Ha TepanuaTta (Samadi et al., 2013; Petrova
etal., 2019).
4)  CrpeuuHr
5) TIlocTU3oMeTpHUYHA peTaKCaIvs
6) Tpakuuu
7) OOydeHue Ha yNpaKHEHHUS 33 B KbIIH
8) OO6yuenue B MpaBUIIHA CTOWKA M TOXO/IKA.
PE3YJTATUBHU OCOBEHOCTHU, AHAJIN3 U
JANCKYCHUSA HA Bb3CTAHOBUTEJIHUMAT IMPOLIEC ITPHU
IWIHA BOJIKA C JJMATHO3A OCTEOXOH/IPO3A CJIE]]
MNPUJIO)KEHA EKCIIEPUMEHTAJIHA METOAUKA HA
KUHE3UTEPAIIUS
Crnen cratuctuyecka oOpa0OTKa Ha EMIIMPUYHHUS MaTrepHanl H
NPOBEJCHN BapHAIMOHEH, QJITCPHATHBEH M KIACH(PHUKAIOHEH
aHaNMM3 ca MACHTH(OUIMPAHU MIPOMEHH B H3CIICABAHUTE MMOKA3ATEIH
BCJIC/ICTBHE Ha KHHE3UTEpamus. YCTAaHOBCHO € ChCTOSIHUETO UM B
HavyaJloTO Ha Mpoy4BaHeTo (mpe3 [-Bu JieH) u cien MpUIoKeH! ABa
MoJiela Ha KUHE3UTepanus - KOHBEHIIMOHAJICH M eKCIIEPUMEHTAJICH.
[IpoBeneH e cpaBHUTENEH aHAIN3 HAa PE3YJITATUBHUTE 0COOEHOCTH Ha
MoJieNuTe. YCcTaHOBeHa € e(peKTHMBHOCTTAa WM. [loBede WHTH ca
3aCHETH JaHHHWTE Ha IOKa3aTeJIHTe, KOETO HOCH HMH(pOpMAIHs 3a
MHTEH3HUTETa Ha Bh3CTAHOBSIBAHE HA MAIIMCHTUTE B PA3JINYHU BPEMEBU
MIEPUOJTH.
Ananu3 na oanHume
3a o00paboTka ® aHaMM3 Ha JIAHHUTE C€  W3I0JI3Ba
GraphPadPrism(Ver. 3.0). Cpeanurte CTOWHOCTH, CTaHAAPTHUTE
OTKJIOHEHHS ¥ KOS(DUIIMEHTUTE Ha BapUaIlUsl HA BCUHYKU TPOMEHIIUBH
Ce M3YHCIAT 4pe3 JCCKPUIITUBHA CTaTHCTHKA. EXcriepuMeHTaIHuTe
JaHHHM Ce MIPE/ICTABAT 110 JBa HAUYMHA: - KaTO CPeIHH CTOMHOCTH * SD;
W — KaTo WHJIWBUAYaATHH CTOWHOCTH 3a BCSKO M3CIENBAHO JIHIE. 3a
CTaTUCTUYECKU aHanu3 Ha pe3ynratute (Wilcoxon signed rank test u
Mann-Whitney test) u reHepupane Ha rpauku ce U3MOJI3BA
cratuctudeckus codpryep GraphPadPrism.
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OCHOBeH TOKa3aTen 3a ChCTOSHUETO Ha yBPEACHHS IIWEH ST €
HaJIMYUETO Ha 0OJIKa B PETHOHA Ha TMAarHO3aTa OCTEOXOHpo3a. BuB
BpB3Ka C TOBa € Mpoy4eHa caMooleHKaTa 3a 6omka mo BAC (Hskomko
'BTH) U PE3YJTATUTE Ca MPEICTaBEHH MO-A0IY.

Tbit kaTo B MUTEpaTypaTa HE OTKPHBAME JaHHU 32 TEPAIEBTUIHHUS
edext or Tekap Tepammsa, 0ocoOEHO MHK B KOMOWHAIHA C APYTH
KHHE3UTEPAIeBTUYHN METOJH, aHAIW3WpaMe AaHHUTE OT HaIlIeTo
W3Ce/IBaHEe C JaHHU Ha JAPYTH aBTOpPH PaOOTHIIM BBPXY CHIIUTE
MyCKyJTHH Tpynmu W o0OeMa Ha [BIKEHHE Ha IWATa, (BIeKCcHs,
EKCTEH3MUs1, pOTalMsl Ha JIsIBA M JSICHA CTpaHa W JIaTepaJieH HAKJIOH Ha
JsiBa | JSICHA CTpaHa, BU3yallHO aHaJIoroBa cKasa 3a 00JKa U HHICKC
3a MUifHa JUCQYHKINS.

II1.1. [IpomMeHu B caMooIleHKATa 3a 00JIKAa B yBpeAeHUs IIHEH
ASLT CJie/ MPUJI0KeHA KMHEe3UTepanus

Upes BAC wunentuduiupame ocrarbyHaTa Ooika Ha
W3CIIeIBAHATE JIMIIA CIIE/] YCTAaHOBEHATa AUArHO3a OCTEOXOHIPO3a.

VYcemanero 3a 601Ka € BayKeH KpUTEPHIA, KOMTO 1aBa HHPOpMAIHS
Ha TeparieBTa npu padbotata ¢ nanuenta (Anderson, 1983).

KakTo e u3BectHo, ckanara e B quamna3oH ot () (Iipu OTCHCTBHE Ha
0oska) u 10 (mpu MakcuMaHa 00JIKa).

Ilpomenu 6 camooyenkama 3a 601ka na nayuenmume om KI' u
ET npe3 nepuoda na kunezumepanus

Pesyntatute 0T TNpOBENEHOTO W3CIEABaHE TIOKa3BaT, de
caMmoolleHKaTra 3a 0ojika B KOHTpPOJHATa rpymna npe3 [-Bu JeH e
cpenHo 8.25 — mpenu KWHE3WUTEparvsi, KOeTO MOKa3Ba HAIW4YHE Ha
3HaunTenHa Oonka. CTaHIAPTHOTO OTKIIOHEHHWE Ha PE3YNTaTUTE IO
nokazarens e SD=0.898.

BapuatuBHocTTa Ha pesyirarute e ymepena (Vy=10.89), koero
MOKa3Ba, 4e KOHTPOJHATA Tpyla € XOMOreHa W €IHOpPOJHA II0
OTHOUICHUE yCEIIaHEeTO Ha ManueHTuTe 3a Oonka mpe3 [-Bu geH ot
W3CTIE/IBAHETO.

Crnen 45-s1 peH mpuijaraHe Ha KHUHE3WTEpalus, B KOHTPOJIHATA
rpyna ce YCTaHOBSBa HaMmallsiBaHE Ha CTAaHAApPTHOTO OTKJIIOHEHHE
0.722 u yBennueHnne Ha KoehHuIlneHTa Ha Bapramnys ¢ 38.28.

Cnen 90-1 neH cpeanara croiiHocT craBa 1.425+0.636.

KoM 90-1 nen P=0.0461 xoero moka3Ba, 4e MMa CTaTUCTHYCCKHU
3HaYMMa pa3jirKa MEeXIy JABaTa mokasaresna, a umeHHo P<0.05.
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B excnmepuMeHTanHATa Tpynma U3XOJHUTE pE3yNTaTH IIpe3
I'BPBUS JIEH HA M3CIIEIBAHETO Ca AHATOTHYHH.

VYcranoBenata P-croitnoct  (0.0461) mokasBa, uYe uma
CTaTHCTHYECKA 3HAYMMOCT Ha Pa3IMKUTE Ha CPEJHHUTE 3HAUYCHHS Ha
W3CIeBaHMs TIOKa3aTell B JBETe TPYNH B WBPBUS JCH Ha
nscnensanero (P<0.05).

Taonuya 5. Ilpomenu 6 camoouenkama 3a 001Ka Ha
nayuenmume om KI' u EI npe3 I-6u u 45-a oen u 90-a oen

ITokazaTenn Konrponna rpyna n=40 Excnepumenranna rpyma n=40
X SD V% X SD V%
|-Bu nen 8.25 0.898 10.89 9.45 0.897 0.16
45-5 nen 3.05 0.722 38.28 2.9 0.912 8.84
90-51 nen 1.425 0.636 75.87 1.20 0.989 2.20

B excnepumenTanHaTta rpyna cien 45-1 I€H KUHE3UTEpanus c
WHOBAaTHBHHM HACOYEHU BB3ACUCTBHS, OOJKaTa B IUIMHHUAT PETHOH
HaMasBa.

[MopoOpenunero Ha pe3ynTaTHTe B EKCHEpUMEHTalHATa Tpymna ¢
CBIIBTCTBAHO 00ade C yBeJIMYaBaHE Ha BAPHUATUBHOCTTA Ha
WHAWBUAYATHUTE OLEHKH, KOETO € IIPU3HAK 32 PAa3/INueH UHTCH3UTET
HAa BB3CTAHOBABAaHE HA TMAalUCHTUTE, CHOOpPAa3HO TeKecTTa Ha
JMarHozata W JApyrd (akTopH, KaTo pa3UdHO TEJIOCIOXKCHHUE,
(U3MUECKO CBCTOSIHWE, Pa3IMYHO HHUBO HA JABHUIAaTEIHUTE WM
CHOCOOHOCTH, pa3iMyHa MOTUBALMA M YHNOPUTOCT B IPOLEIYPHUTE,
BB3PACT, 1O U Ap. GpakTopu. [Ipu mpoBepkara Ha XUMIOTE3H, TOPATH
A u E m3BbH rpanunure Ha (-1,1) € mpuiioxeH HemapaMeTpUIHHS
Kpurepuid Ha MaH VYUTHM 3a ompejensHe Ha CTaTHCTHYECKaTa
3HAYMMOCT Ha Pa3JIMKUTE B CPEJHUTE CTOMHOCTH Ha TIOKA3aTells, ClIe]T
NPWIOKEHUTE JBa MOjJeNa Ha KuHe3uTepanus. Pesynrarure
(P=0.0461), moka3Bar, 4e ycTaHOBEHATa pa3jIfKa MEXTy IBETE TPYIIH,
npe3 90-1 1OeH OT H3CIEIBAHETO € CTATUCTHYECKH 3HauMMa |
YIOCTOBEPSIBA MIO-BUCOKA E()EKTUBHOCT HA EKCIIEPUMEHTAITHHS MOJIET
Ha KHUHE3UTEpanus, B CPaBHEHUE C TPAAULMOHHUS, NMPHIOKEH Ha
MalMeHTUTEe B KOHTpoiHaTa rpyna (mopaau P<0.05).

Ot npoBeneHoTo U B kpast Ha 90-s1 e’ u3cieBaHe € yCTaHOBEHO,
4ye MpoMsHATa Ha yCelIaHeTo 3a 00JKa MPoAbIDKaBa TEHACHIHS KbM
HaMaJlsiBaHe U MPH JBETE IPYNH NAlUEHTH.
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Quzypa 2. Xapakmep Ha pasznpedeiienue Ha 0O0aKama Ha
uscneoeanume nayuenmu npes I-eu oen, 45-1 u 90-a1 den om
npoyueanemo

IIpoBepkata na xunoresn, npu P=0.0461 mnoxa3Ba, de
YCTaHOBEHATa pa3iivKa B CPEJHUTE 3HAUEHHSI HA [10Ka3aTeNs B ABETE
IpyNu € 3HauuMa U NPHIOKEHAaTa EKCIICPUMEHTalHA METOJMKa Ha
KuHe3uTepanus ¢ Tekap Tepamnusi € mo-e)eKTUBHA OT TPaIUIIMOHHATA
W JO0BEXIAa [0 MO-3HAYMMHU M TNO-IIPOABIDKUTETHH e(EeKTH INpH
NPWIOKEHUETO I TIpH HAaUMeHTH C JUarHo3a OCTEOXOHApO3a B
mwuiiHata  obmact.  [IpoBemeHOTO — M3cienBaHE — YCTAaHOBsSIBA
WHAWBUAYyaJleH WHTEH3UTET Ha HaMmalsiBaHe Ha OonkaTa Ha
KUHE3UTEpaInusiTa, Ciopesa NPUIOKEHUS MOAET U B 3aBHCUMOCT OT
TEXeCTTa Ha YyBpeAaTta W OT Jpyrn GaxkTopd, KOETO Hajara
WHAWBUAyalu3alkusg Ha HacOYeHHTE Bb3AehcTBHA. OCBEH TOBa,
HEOOXOIMMO € NpHIaraHe Ha JONBJIHHUTEIHH H3CICOBAHHUSA BBPXY
WHAMBUAYaTHUTE CTENEeHHM Ha Oonkata M HICHTU(HUIMPAHE Ha
OTIPENEISININUTE TH (aKTOPH, PE3YJITATHTE OT KOWTO JOIBIHHUTEIHO
e IOANOMOTHAT YNPaBJICHHETO Ha KUHE3WTepamusira u Ha
LSUIOCTHUS 03[PaBUTENICH NPOLIEC HA MALIUEHTHUTE.

Peaunia u3ciienBanms IOKasBaT, ue )KEHUTE ChOOIIABAT 3a MTOBEYE
Ooska B mmsTa oT MexeTe B 25 (83%) ot 30 mpoyusanus (Fejer et al.,
2006).

Cropen Sanz et al. (2021) necrenudrynara XpoHUYHa 00JIKa B
muaTa (OCTEOXOH/IPO3a) JOMpUHAcS JO0 YBEJIMYaBaHE TOHyca Ha
HIMAHUTE MYCKYJIM U CJICOBATEIHO € HaMaJleH o0emMa Ha JABHKCHHE B
LIMATA.

Cmopen Penas et al. (2008) npu mpwIoKEHHETO HA TPHUTEPHH
TOYKH Ce IOCTHTra HaMalsiBaHe Ha OOJIKATa B IIUSITA 32 KPATHK IEPHOJT
OT BpeMe.

Cnopen Swanson et al. (2022) npuioxkeHHEeTO Ha TPaKIUsATa,
MOXE Jla CIYXXHM KaTo TOAXOJSII0 CPEACTBO 3a pa3lIMpsiBaHEe Ha
MEXIYNPELUUICHUTE MPOCTPAHCTBA M JOBEXKJIA A0 3HAUYUTEIHH
noo0peHust Ha Oosikata M yBpexxaaHero Ha musTa. Ome npe3 1954
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r. oTOeNsI3BaT, Y€ OCTEOXOHJIPO3aTa € CBhP3aHa C M3MBKHAIOCT Ha
IUCKa, OCTEO(UTHH W3MEHEHHA, MYCKyJIHa Xuneptpohus wu
JIMTAMCHTApPHO HU3KPUBABAHC KOCTO BOJAU [0 HaMaJICH OGCM Ha
JBMKCHUC Ha IIusATA. Cﬂe[{ BpE€MEC€ aKO HECC IIpujara JICYHCHHE CC
HaOmoMaBa W aTpousi HAa EKCTEH30PHUTE MYCKYJIH Ha IIHsTa
(Swanson & Creighton, 2022).

Cropen Feroian et al. (2009), kpaeTo ca uscienBand 76 Jiuma ¢
HecrrenuduaHa 601Ka B muATa (OCTCOXOHAPO3a), Pa3AciicHd B JIBE
TpyIH - KOHTPOJIHA U eKcIlepuMeHTanHa rpyma. 3a KI' ca npunaranm
KOMIUIEKC OT Je4yeOHO TWMHACTHYECKH ympakHeHus, a Ha EI
TpakuuoHHa Tepamnus. Ilomydenure nanHu mokaspar, 4ye npu KI'
cpemHaTa cTOMHOCT 3a Oomka e: 2.53+1.31, a mpu EI' cpennara
croifHoCT 3a Oonka e: 2.70+1.69 (Feroian et al., 2009).

B cpaBuenue c¢ nHammute pesynratd 3a KI' cpemna croifHocT e:
1.425+0.636, a mpu EI" cpennara croitrocT e: 1.20+0.989.

PesynraruTe moka3Bart, 4e MAMEHTH C JUArHO3a OCTEOXOHIPO3a,
Mo cpaBHeHHe ¢ MeToaukuTe Ha Feroian et al. (2009), kpmeTo ca
MIPIJIO’KEHH JIeueOHO TUMHACTHYECKH yrpaxkaeHus 3a KI' u Tpakium
3a EI', B mo-ToisM MpOIEHT ce MOAO0OpsBaT Ciie]] MPUIOKEHHE Ha
METOJAMKATA MOJI3BaHa OT Hac, BKJIFOUBaIa 1 Tekap Teparusi.

CpaBHsiBaliku OTHOBO HAIlIMTE pe3yiiTaTu ¢ Te3u Ha Fernandes et
al. (2023), npunoxwin Ha XeHH ¢ HecrerupuuHa O0JKa B MIMSATA
(ocTeoxoHapo3a), U pa3AeiieHd Ha CIOydaeH MPUHIIUI B JIBE TPYIIH,
cnenuaiHu yrnpaxHenus: 3a K[, cTpeduHr, rio0allHO MocTypaiHo
nperb3nuTanre Ha EI' u ynpakHeHus 3a B KbIIK Ha JIBETE TPYIIH JIBA
ITBTH CEIMUYHO C MPOIABIDKUTETHOCT 40 MUHYTH B MPOIBIDKEHHE HA
4 cepMuIM, CTaBa SICHO 4e, IT0JI3BaHaTa OT HAaC METOJMKA BOJIH JI0 T10-
TOJISIM TIPOIIEHT Mojo0peHre. TeXHuTe pe3yiTaTH MoKa3Bar, ue MpH
KI' cpennara croiiHocT 3a Oonka e: 2.56+1.36, a 3a EI' cpemnara
CTOMHOCT 3a OoJKka e: 2.24+1.23.

Hamute pe3ynraTu mokasBar, ue cpeIHa cToiHocT 3a 6onka B KT
e: 1.425+0.636, a 3a EI" cpeanara croiiHocT 3a 6onka e: 1.204+0.989.

PesynTaruTe mokaspar, 4e MalUeHTH C AUArHO3a OCTEOXOHPO3a,
0 CpaBHEHHWE C METOMWKHTE moi3BanHu oT Fernandes et al. (2023),
KBJETO Ca MPWIOKEHH crienuanHu ynpaxsHeHus 3a KI' u crpeuusr,
r7100aJIHO TOCTYpalHO mpeBb3nuTranue 3a El', u ynpakHenus 3a B
KbIIM HAa ABETE I'PyIlld, B IO-TOJIAIM HNPOLECHT CC HOZIO6p$IBaT CJIeq
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MIPIJIO’KEHHE HAa METOIMKAaTa MOJI3BaHa OT HAC, BKITIOUBaIa u Texap
Teparnus.

CpaBHsiBaiiku OTHOBO HammTe pesynratu ¢ Te3u Ha Nagrale et al.
(2010), nmpunoxwin Ha Jula ¢ HecnenuduuHa OONKa B IIHSATA
(ocTeoxoHIpPO3a) W pa3/eNieHd Ha CIydaeH MPHUHIWI B JIBE TPYIIH,
noctuzomeTpuyHa penakcanus 3a KI', Tpurepuu Touku Ha EI' u
yIpaKHEHUsI 32 B KBIIM Ha JABETE TPYNH JABa IBTH CEAMUYHO C
MPOABIDKUTETHOCT 40 MUHYTH B IPOIBIDKEHNE HA 4 CEIMUITH, CTaBa
SICHO, Y€ TIOJI3BaHaTa OT HAC METOAMKA BOIH IO TO-TOJIAM IMPOIEHT
mogobpenue (Nagrale et al., 2010).

Texuure pesynratu ca, ue npu KI' cpeanata cToitHOCT 3a Oonka e:
6.10+0.68, a mpu EI" cpennara croitHOCT 32 Oonka e: 5.28+0.47.

B cpaBuenue c¢ nHammute pesynratd 3a KI' cpemna croifHocT e:
1.425+0.636, a ipu EI" cpeanara croiinoct e: 1.20+0.989.

PesynraruTe moka3Bart, 4e MAaMEHTH C JUArHo3a OCTEOXOHIPO3a,
mo cpaBHeHWe ¢ Metoaukure monsBanu ot Nagrale et al. (2010),
KBJECTO ca MPWIOKEHH MocTU3oMeTpuuHa penakcanus 3a KT,
TpurepHr Touku 3a EI' u ynpakHeHus 3a B KbIIU Ha JABETE TPYIIH, B
ITO-TOJISIM TIPOIIEHT C€ MOI00PSBAT Clie/ MPIIIOKEHNE Ha METOIMKATA
MoJI3BaHa OT Hac, BKIIouBaiia u Tekap Tepamnus.

IIL.2. Pe3yaratu OT CaHTHMETPHUsSI HA Pa3CTOSIHUETO Opajaa-
OryJapHa siMmka (uiekcus) Ha HIUATA cJie[ KUHe3UTepanus

Cwc canTumerpusi oneHsBame oOema Ha napwkenue (O[]) u
OTYHTaME pa3CTOSHHETO OT OpajaTa 10 IOTyJIapHaTa sMKa MpU
HaKJIOH Ha IJ1aBara Harpes.

HW3cnenBaHeTo € mpoBeieHo Mo Metoa Ha (Simons, 1993).

PesynTtatuTe B KOHTPOJHATA IPpyna MMoKa3Bar cj1ado MOHWKEHUE
Ha pasiiKara B NIMHHUAT JsUT B CpaBHEHHE ¢ IBPBUsL JicH ¢ 4.68 cM.,
KOETO ce OO0sCHSIBa CBhC 3alOYyHANl TPOIleC Ha eNMMUHUpPaHE Ha
MYCKYJIUTE€ C HaMaJeH TOHyC BCJIEJCTBHE Ha aKTHBHATa
kuHesutepanus. CtoiiHocTTe Ha SD mpe3 45-1 men n 90-1 ca c
HE3HAuWTeIHa TNpoMsAHA. BapuaTMBHOCTTA Ha pe3ynTaTHTe €
cpaBHuTenHO HUcKa 12.89% npes [-Bu nen u 12.83% npe3 45-s1 new,
KOSITO OTPa3siBa KOMITAKTHOCT Ha KOHTPOJIHATA TPYyIa 10 OTHOIIIEHHE
Ha U3CTIeIBaHMs [TOKa3aTell.
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Tabnuua 6. Pesynmamu om usmepeanemo Ha pa3cmoaHuemo
opaoa-tozynapna amka npu hnexcusa na wiuama l-eu u 45-a oen u
90-2 den

IMoka3artenu KonTponna rpyma n=40 Excnepumenranna rpymna n=40
X SD V% X SD V%
I-Bu nen 4.68 1.38 12.89 4.25 1.89 35.59
45-51 ien 2.73 1.50 12.83 1.2 1.12 32.25
90-51 meH 111 0.59 51.87 0.28 0.74 87.88

B excnepumeHTajMHATa rpyma pe3ylnTaTUTE ca aHAIOTHYHM.
VYcraHoBsiBa ce HapacTBaHe Ha oOeMa Ha JBMKeHHe npu 90-51 AeH Ha
¢ekcuss B MIMAHUAT OsU1 Ha manueHture npu koero P=0.0415 mpu
koeto P<0.05.

[oBuiapa ce obaue craHAApPTHOTO OTKIIOHEHHE, kKaTo SD ot 1.89
CM. mpe3 mepBUS JeH, goctura 1.12 cm. B kpas Ha 45-1 neH.
Koeduuunent nHa Bapuarus V=87.88%.

B excnepumeHTaNHaTa rpyna mpu CaHTUMETPHUS MPH (QIIEKCHS
HamaJsiBa ot 4.25 cM. mpe3 IbpBust JeH 10 1.2 cM. B Kpast Ha 45-5 1ieH,
n 0.28 cMm. 90-1 neH, crnemoBaTeHO 3HAUMTEITHO CE YBeInYaBa ooema
Ha JBIKEHWE BBbB ¢uiekcus Ha mmsara. Craen 45-1 meH obema Ha
JBIDKEHHE Ce TIOBUINIABA B PE3YJITAaT Ha ABUTaTelIHA aKTHBHOCT 4Upe3
KHHE3UTeparnus U caMOOpraHu3upaHa JIBUTaTellHa ISHHOCT CBbp3aHa
c OWTOBH, TPYNOBU W JPYTU €XKEIHEBHU JIEHHOCTH Ha TAIMEHTHUTE.
Wi nomoOpenneTo Ha Mokaszaress € ChC cpeqHa cToiHocT 1.2+1.12
CM, a Tpu KoepHIMEeHT Ha BapuanusaTta npe3 90-s1 nen ¢ 87.88 % —
o0OeMa Ha BIKeHHE Ha (IISKCHsI Ha IHMHHUAT JsUT Ha TIAIIUEHTUTE Ce
e yBenunuwia B EI' c¢sec cpenna croiiHocT 0.28+0.74 cm. Bucokure
crorHoctute Ha SD mpe3 I-Bu nen (1.89 cM.) cnabo HamaisBar Jo
kpas Ha 45-1 nmen go 1.12 cm. KoeduimeHThT Ha Bapuanus Ha
VHAVBUIYAJTHUTE pE3YJNTAaTH Ha TAIUCHTUTE 3HAYWUTEIIHO Ce
noHmxkaBa u Vo, oT 35.59% B HauanoTo Ha W3CIEBAHETO HAaMaJsBa
1o 32.25% B xpast Ha 45-5 neH.

Quzypa 3. [duunamuka na npomenume Ha noKazamens Ha
¢nexcusn ¢ KI'u EI' npu 1-6u, 45-2 u 90-s oen
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B kpas Ha wm3cineapadero, cien 90-s1 geH OT IpoBeaeHaTa B
KOHTPOJTHATA W EKCHEepHMEHTAIHA TpyHa KHHE3UTepamus ce
yCTaHOBSIBA MPOBIDKABaIl yBeJInyeH 00eM Ha JBIKCHUE Ha IIUATA
BBB (hJIeKcHsl, KOWTO B KOHTposHaTa rpymna e ¢ 4.68+1.38 cM u joctura
penykius Ha obema Ha JiBrkeHue o61mo 3a 90 mau ¢ 1.11+0.59 cm. A
Ha eKCIepHMEHTaHaTa rpyna ob0eMa Ha JBIKCHHE € YBEIHYEH C
4.25+1.89 u moctura penykuus Ha obeMa Ha JBMKeHHE o010 3a 90
man ¢ 0.2840.74 cm.

CpaBHsiBaliku OTHOBO HammTe pesyiaratu ¢ Te3u Ha Koning et al.
(2008) mpunoxkunu Ha 34 nuna ¢ HecnenuduuHa OOJiKa B IIMSATA
(ocTeoxoHapo3a) U pa3/eNeHd Ha Ciy4yaeH MPHUHLHUI B JIBE TPYIIH,
TepaneBTnyHN ynpaxHerus 3a KI' u moommzanus Ha EI', craBa scHo,
4ye TOoN3BaHaTa OT HAC METOAWKAa BOAM JI0 TIO-TOJSIM TPOLIEHT
nonoopenue. Cpeanara croinHocT 3a diekcus B KI™ e: 0.31+0.70 cwm,
a 3a EI' cpennata croifHocT mokassa ue, €: 2.30+0.80 cm. Hamure
pe3ynTaTh TOoKa3BaT, 4e cpemHara crorHocT 3a (uekcus B K[ e:
1.10+0.59 cm, a 3a EI" cpennara croiinoct 3a duekcus e: 01.28+0.74
cm (Koning et al., 2008).

PesynraruTe mokasBar, 4e MaMEHTH C TMAarHO3a OCTEOXOHIPO3a,
M0 CpaBHEHHWE ¢ MeToaukuTe moisBanu or Koning et al. (2008),
KBJETO ca TMPHWIOXKECHUW TepaneBTHYHH yrpaxkHeHuss 3a KT,
moOmwm3anus 3a EI', B mo-roisM mpoueHT ce mojoOpsiBaT cien
MPWIOKEHNE Ha METOJIMKaTa MoJI3BaHa OT HAaC, BKJIIOUBaIia u Tekap
Tepamnusi.

CpaBHsiBaliKi OTHOBO HaIlMTEe pe3ynTaTd ¢ Te3u Ha Richa et al.
(2018), mpunoxkwan Ha 45 nuia ¢ HecrenupuuHa OOJIKA B INUSTA
(ocTeoxoHapo3a) U pa3esieHn Ha Ciy4yaeH MPHUHIHWI B JIBE TPYIIH,
W30METPUYHHU yrpakHeHus U crpeurHr 3a KI' u MaHyaneH Macax Ha
ET’, craBa sicHO, 4e moJ3BaHaTa OT HAC METOAMKA BOJH JIO TTO-TOJISIM
poLeHT nogoopenue. CpenHaTta cTOMHOCT 3a (iekcus B TsixHata KIT
e: 0.33+0.75 cm, a 3a EI" cpennara croiinoct e: 2.29+0.84 cm. Harmre
pe3yiTaTH IOKa3BaT, 4ye cpegHara cTodHocT 3a duiekcus B KI e:
0.10£0.59 cm, a 3a EI" cpennara croiinoct 3a duekcust e: 1.28+0.74
cum (Richa et al., 2018).

PesynTaruTe mokaspar, 4e MaUeHTH C AUArHO3a OCTEOXOHIPO3a,
Mo CpaBHEHHE ¢ MeToauKuTe non3Banu ot Richa et al. (2018), kpaero
ca MPWIOKEHH HW3OMETPHYHM yhpakHeHuss ¥ crpeduHr 3a K,
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BKJIIOYEH W JedeOeH Macax 3a EI, B MO-TOIsAIM MpOICHT ce
nono0psABaT ciel MPUIOKEHHE Ha METOAMKAaTa IOoJ3BaHa OT Hac,
BKJTIOUBalla U Tekap Tepamusi.

111.3. Pe3yaTraTtu oT caHTHMeTpHsi HA Pa3CTOSTHUETO Opana-
HOryJIapHa IMKA IPH HAKJIOH Ha3aJ (€KCTeH3Msl) HA LIUATA CJiej
KHHe3uTepanus

B kpas Ha 45-51 1eH B KOHTPOJIHATA rPyIa pe3yITaTUTE MOKa3BaT
YBEJIMYEHHE Ha pa3iuKaTa B o0eMa Ha JBIDKEHHE Ha €KCTCH3MATA B
IUATA B CPaBHEHHE C IBPBUS JICH CpeaHaTa CTOWHOCT € 2.73+1.50
CM., KOETO ce 00sICHSIBA Ye Mpolieca Ha HOpMaTU3upaHe Ha MyCKYJTHHS
TOHYC € 3all04HAN BCJICACTBUE HA aKTHBHATA KHHE3UTEPAIIHUSL.

CroitrocTture Ha SD mipe3 45-1 feH ca ¢ He3HAYUTETHA TPOMSHA.

BapuaTtuBHOCTTa Ha pe3yiTaTUTE € CpaBHUTENTHO HUCKa 12.22% u
npe3 |-Bu nen u 12.13% npes 45-51 1eH, KOATO 0Tpa3siBa KOMITAKTHOCT
Ha KOHTPOJIHATA IPYyIa IO OTHOIIEHUE Ha U3CTIeIBaHUS II0Ka3aTell.

Tabnuya 7. Pezyrmamu om uzmepenemo Ha pa3cmMoAHUEnO

opada — rwzynapna AMKA RpU HAKIOH HA3a0 (eKcmeH3us) 6
wuinuam oan |-eu, 45-a oen u 90-a oen
IMoxa3arenn Kontpomna rpyma  n=40 ExcriepumenTanna rpyna n=40
X SD V% X SD V%
I-BH1 1ieH 4.68 138 12.22 4.25 1.89 52.16
45-51 nen 273 150 12.13 120 112 29.84
90- sien 112 0.59 23.18 0.29 0.74 22.20

YcTaHOBsIBa ce HapacTBaHE Ha o0eMa Ha JIBYKECHHE Ha €KCTCH3HS
cbC cpeana ctodHocT 1.11+0.59 cMm Ha manueHTHUTe B IIMHHUS 51 B
90-s nmeH.

P=0.0415, kpM 90-s 1eH, KOETO MMOKa3Ba, Y€ MMa CTATHCTHYECCKU
nmoctoBepHa pazimmka P<0.05.

B excnepumenTasiHaTa rpyna cien MpUIOKeHa KHHE3UTEPAITHs
¢ Tekap-Tepanus Mo00PESHUETO 3a U3CIIEABAHMSI IEPHOJ € OOIIO ChC
cpenna croiiHoct 0.2840.74 cMm B kpast Ha 90-s JeH B CpaBHEHHE C
I'bPBHS JICH OT MPOYYBAHETO.

[IpoBepkaTta Ha CTaTHCTHUYECKAaTa 3HAYMMOCT Ha pa3jinKaTa B
CPEeIHUTE 3HAYCHMUS Ha IOKa3aTelid B JBETE IPYIH I10Ka3Ba, ue
P<0.05, ot xoeTo cienBa, 4e YCTAaHOBEHUTE MO-A00pU pe3yNTaTH B
EKCIIEPUMEHTAIHATA TPYIa ca CTATUCTHYECKU 3HAYUMH M MOKa3BaT
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TIPIJIOKEHUST MOZIEN Ha KuHe3uTepamus ¢ Tekap-Tepamus Karo Io-
e eKTHBEH, KaTo Ce CPaBHsIBA C IPUIIOKEHHS B KOHTPOJIHATA TPyTIa.

Excremsis

= i en
R 455 2en
[0 90-5 aen

KT ET

Quzypa 4. Juuamuxa na pe3ynmamume HA NOKA3amens
(excmensus) ¢ KI' u EI' npe3 I-6u, 45-a u 90-a oen

CpaBHsIBaliKi OTHOBO Hammte pesyiaratu ¢ Te3u Ha Koning et al.
(2008), mpunoxwan Ha 34 nuia ¢ HecrenupuuHa OOJKA B INUSTA
(ocTeoxoHapo3a) U pa3zeNeHn Ha Ciy4yaeH MPHUHLHUI B JIBE TPYIIH,
TeparneBTHYHA yrpaxkHeHus 3a KI', n mobommmzanus 3a EI'. Texaute
pe3ynTaTh ToKa3BaT, 4e, cpenHata ctorHocT 3a KI™ e: 0.26+0.49 cwm,
3a EI' cpennara croitHocT e: 0.86+0.82 cm. Hammre pesynrtatu
MIOKa3BaT, 4ye cpefHara cToiHocT 3a excTen3us B KI': 1.11+0.59 cm, a
3a EI" cpennata croiiHOCT 3a excteH3usd e: 0.28+0.74 cm.

PesynraruTe mokaspar, e MalyeHTH C AUarHo3a OCTECOXOHIPO3a,
M0 CpaBHEHHWE ¢ MeToaukuTe momsBanu or Koning et al. (2008),
KBJETO ca TMPHWIOXKECHU TepaneBTHYHH yrpaxkHeHus 3a KT,
MoOmim3anust 3a EI', B mo-rosisiM mpoueHT ce momoOpsiBaT ciiex
MPWIOKEHUE Ha METOJIMKaTa MOoJI3BaHa OT HAaC, BKIFOUBAIIa U Tekap
Tepamus.

CpaBHsBaliKi OTHOBO HaIlIMTEe pe3ynTaT ¢ Te3u Ha Richa et al.
(2018), npunoxunu Ha 45 nguma ¢ HecnenupuuHa 6OJKa B IIMSATA
(ocTeoxoHapO3a) U pa3eseHn Ha Ciy4yaeH MPHUHLHWI B JIBE TPYIIH,
W30METPUYHM yIpaxxHeHus u crpeunHr 3a KI', ManyaseH macaxx Ha
ET’, cTapa sicHO, 4ye moJi3BaHaTa OT HAC METOJIMKA BOJM JI0 MO-TOJISIM
npoleHT nogodpenne. CpeHaTa CTOWHOCT B TSIXHOTO M3CIIE/IBaHE 3a
KT e: 0.39£0.59 cwm, a mpu HammeTo u3cieaBaHe CpeHa CTOMHOCT 3a
KT ekcrensus: 1.11+£0.59 cm. 3a EI" B TAXHOTO U3cieaBaHe cpeaHaTa
croiHOCT €: 0.76+0.92 cMm., a HamwmsT pe3ynTar 3a El” 3a ekcTeH3us e
chC cpemHaTa ctorHocT: 0.28+0.74 cm.

PesynTaruTe mokaspar, 4e MalUeHTH C AUArHO3a OCTEOXOHIPO3a,
0 CpaBHEHHKE ¢ MeToIMKuTe mo3Banu ot Richa et al. (2018), kbaeTo
ca TPUIIOKEHH M30METPHYHH yrpakHeHus U ctpeunHr 3a K[, ocBen
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W30METPUYHM YNPAKHEHHA M CTPEUMHI € BKJIIOUYEH M MaHyaJleH
Macax 3a EI', B TO-TOJISIM IIPOIIEHT ce TTOI0OpSIBAT CIIST MIPHUIIOKEHUE
Ha METOJMKAaTa MOJI3BaHa OT Hac, BKItoUBalia u Tekap Tepanusl.

I11.4. Pe3syaratu OT CAHTHUMETPUSl HA PAa3CTOSHHETO OT
MACTOMIHHMSI U3PACTBK /10 AKPOMHOHA (HAKJOH Ha IJaBaTa Ha
ASICHA CTPAHA) HA IIMATA cJle]l KUHe3uTepanus

B kouTposHaTa rpyma e ycTaHOBeHa ciiaba TEHACHUIWS Ha
mogoOpeHre Ha mokaszarens, kaTto obmo 3a 90 gHM obema Ha
JBIDKEHHE ce ¢ yBenn4mi ¢ 2.63 cM. B CpaBHEHHE C IBPBHUS JIeH Ha
W3CIIEeIBAHETO — TpeAM TPETHpPaHe Ha INUATa C KUHE3UTepamusl.
Hanmnunero Ha Malrbk OrpaHu4cH O6CM Ha musTa C€ ABIIKK Ha
YCTaHOBEHATa AMAarHo3a OCTEOXOHAPO3a.

B excnepumeHTaNIHAaTa rpyna TEHACHIMATA HAa YBENIWYaBaHE HA
o0eMa Ha ABIKEHHE Ha IIUsITa Makap U cJ1ado, MpoJbbKaBa 10 Kpas
Ha 90-1 gen. CpemHara CTOMHOCT Ha o0ema Ha JBIDKEHHE Ha
JlaTepalieH HAaKJIOH OT AsicHaTa crpaHa KbM 90-1 neH e 2.32+0.59 cwm.

Tabnuuya 8. Pe3ynmamu om uzmepeéanemo HA PA3CMOAHUEHO
Om MacmouORUA U3PACHBK 00 AKPOMUOHA RPU HAKIOH HA 271A8aMA
Ha 0acna cmpana |-eu, 45-a u 90-a oen na neueonus Kypc 3a KI' u
Er

Iokazatenn KonTponna rpyma n=40 Excnepumenranna rpyma n=40
X SD V% X SD V%
I-Bu nen 12.18 2.39 12.22 12.43 1.89 11.6
45-5 nen 521 1.52 12.83 3.93 11 12.84
90-51 en 2.32 0.59 23.18 1.93 0.74 13.20

Jlatepanen HaKJIOH (JIACHa CTpaHa)

43° [ e e
I W 455 fen
E=90-1 aen

Kr El
Quezypa 5. /lunamuka na pezyimamume Ha nokazamens ¢ KI' u
ET npe3 I-6u, 45-a u 90-s oen
[Tomyuenu pesynraru ca kM 90-1 neH ca ue, P=0.0222, ot xoeto
CJIe/IBa CTaTUCTUYIECKU JOoCcTOBEpHA pasznuka P<0.05.
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U3BectHo e, ue Oonka B IIMATa NPU MNALUEHTH C AWArHosa
OCTEOXOHZPO3a BOIU 0 CEPHO3HH (DYHKIMOHAIHH OTPAHUYEHUS,
BKITIOYHMTENIHO orpaHuueH obem Ha nsmkenue (Cagnie et al., 2006).
Iopamm  To3m  ¢dakr  ¢QokycbT Ha rojsiMa  YacT  OT
KMHE3UTEPAIEeBTUUHUTE CPEACTBA BKIIOYEHM B METOAMKATa €
HACOYEH IJIaBHO KbM IOBJIUSABAHETO U.

Crnopen Hac W peguma Jpyrd aBTOPH, MOBIUSABAHETO Ha
MOBULICHUAT MYCKYJIEH TOHYC BOIHU 10 IOAOOPEHUS IO OTHOILIEHHUE
Ha o0eMa Ha JBH)KEHHE U W3BBPLIBAHETO HA €KEIAHEBHUTE AEHHOCTH
IpU MAlMeHTH ¢ HecrenuduyHa Oojika B mHUATa (OCTEOXOHIPO3a)
(Bobunov et al., 2022). Ot koeto ciefBa, 4e MOBIUSIBAHETO Ha
MYCKYJIHUAT JucOallaHC, yBeJanyaBa o0eMa Ha JBI)KEHHE B IIMAHUSAT
nsut. Kakto Beye crioMeHaxme ToisiMa 4acT OT BKJIFOUEHHTE B HaIllaTa
METOAMKAa KHHE3UTEPANeBTHYHN CPEJCTBA, OsXa HACOYCHH KbM
MOBJIMSIBAHE HA MOBUIIECHUAT MYCKYJICH TOHYC OIIPEIEIICHH MYCKYJIH,
B CJEICTBHE Ha KOETO IOJOXHTEIHO C€ IOBIMsABA M obOema Ha
JBIDKEHHE B IIUHHUSAT TSI

CpaBHsIBaliKu OTHOBO Hammte pesyiaratu ¢ Te3u Ha Koning et al.
(2008), mpunoxunu Ha 34 numa ¢ HecnenuuyHa OONKAa B IIHMATA
(ocTeoxoHapo3a) U pa3zesieHn Ha ciy4yaeH MPHUHLMWI B JIBE TPYIIH,
TepaneBTHyHH ynpaxHenus 3a KI' u moOmnmsanus va KI'. Cpennara
cTorHOCT Tpu TaxHOTO m3cienBane 3a KI' e: 0.58+0.83 cm, 3a EI’
cpennarta croitHocT e: 1.99+0.79 cM. Hamure pe3yntaTtu mokassar, 4e
CpeZiHaTa CTOMHOCT 3a JaTepajeH HakJIOH Ha JsicHa ctpaHa 3a KT e:
2.32+0.59 cMm, a 3a EI' cpenHara CTOMHOCT 3a JIaTepajieH HAaKJIOH Ha
JsicHa ctpana e: 1.93+0.74 cm.

PesynraruTe mokaspar, 4e MalyeHTH C JUarHo3a OCTEOXOHPO3a,
Mo CpaBHeHME ¢ MeToaukuTe moisBanun or Koning et al. (2008),
KBJETO ca TMPHWIOXKECHU TepaneBTHYHH yrpaxkHeHus 3a KT,
mobOunu3arus 3a EI, B MO-rojisM MPOLEHT ce Noao0psiBaT Cliej
MPUIOKEHUE Ha METOJIMKATa MOJI3BaHa OT HAC, BKIFOUBAIA U Tekap
Tepamnusi.

CpaBHsiBaliku OTHOBO HammMTe pe3ynTatd ¢ Te3u Ha Richa et al.
(2018), npunoxunu Ha 45 nguma ¢ HecnenupuuHa 6OJKa B IIMATA
(ocTeoxoHapo3a) M pa3lieNeHd Ha CilydaeH MPHUHLUI B JIBE TPYIH,
W30METPUYHH yIpaxkHeHus 1 crpedrHr 3a KI' 1 MaHyaseH Macax Ha
ET’, craBa sicHO, 4e, MoOJiI3BaHaTa OT HAC METOJIMKA BOJY 10 MO-TOJISIM
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npotieHT nonoOpenne. Texaure pesynratu 3a KI' ca cbc cpemnaTa
crorinoct: 0.78+0.93 cM, cpeanara croiioct 3a EI' e: 1.67+0.89 cm.
Hue cme monmyunnm, ye cpefHaTa CTOMHOCT 3a JlaTepajeH HAKJIOH Ha
nscHa crpana B KI' e: 2.324+0.59 cm, a 3a EI" cpennaTa cToifHOCT 3a
JaTepalieH HaKJIOH Ha JsicHa cTpana e: 1.93+0.74 cm.

PesynTatuTe nmokassart, 4e MalMeHTH C AUArHO3a OCTEOXOHIPO3a,
0 CpaBHEHHME ¢ MeToIMKHTe moi3Banu ot Richa et al. (2018), kpaeTo
ca IPUIOKCHU U30METPUYHHU ynpakHeHus u ctpeunHr 3a KI', ocBen
W30METPUYHM YNPAKHEHHS WU CTPEUMHI € BKJIIOYCH M MaHyajeH
Macax 3a EI', B o-ToJIsIM MPOLIEHT ce MoJ00psBaT Cle MPUI0KEHUE
Ha METOJMKAaTa MOJI3BaHa OT HAC, BKIIIOUBalla U Tekap Teparnusl.

111.5. Pe3yaratu oOT caHTHUMeTpPUSI HAa Pa3CTOAHHETO OT
MACTOMJHUSI U3PACTBHK /10 AKPOMHOHA (HAKJIOH HA rJIaBaTa Ha
JISIBA CTPaHa) HA IIMSTA CJie] KHHe3uTepanusi

IIpu koHTpOJHATA Ipyma CpPeAHUTE CTOMHOCTH B 45-s NIEH ca
5.22+1.42 cMm, a xpM 90-1 gen mocturart g0 3.13+0.58 cm, KOHTO
pe3yaTaT mokasBa, ue obeMa Ha JABIKCHHE Ha JlaTepajeH HaKJIOH Ha
JsiBaTa CTpaHa ce yBeInyana.

Buano or Tabnumara cpegHUTE CTOMHOCTH Ha IOKAa3aTens Ha
eKcrepuMeHTajanara rpyna ot 12.562+1.84 cm. mpu mbpBU AcH
nscnensane, Hamanssat 10 1.97+0.71 cm. npu 90-1 neH u3MepBaHe.
Koedumuentst Ha Bapuamus Vy,=10.22 e cbC CpaBHHUTEIHO HHUCKH
CTOWHOCTH, KaTo B Kpas Ha 90-1 JeH rpynara € OTHOCHTEIHO
KOMIIaKTHA I10 OTHOILICHHWE Ha pEe3yJITaTHUTE Ha H3CIICIBAHUS
MoKa3arel.

Tabnuua 9. Pesynmamu om uzmepeanemo HaA pa3cmoAHUEO
Om MacmouOHUA U3PACHIBK 00 AKPOMUOHA NPU HAKIOH HA 2108aMA
Ha naea cmpana 1-6u, 45-a u 90-a oen na neuedonusn xypc 3a KI' u

EI
Iokazatenn KonTponna rpyma n=40 Excnepumenranna rpyma n=40
X SD V% X SD V%
I-Bu 1en 12.125 2.29 12.24 12.562 1.84 11.19
45-51 nien 5.22 1.42 12.87 4.10 11 11.86
90-s1 nen 1.33 0.58 23.19 1.9 0.71 10.22
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Tlareparer nakion (18 cpania)
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Duczypa 6. /Junamuka na pezyimamume Ha nokazamensn ¢ KI' u
ET npe3 I-6u oen, 45-a u 90-a oen

Or P-croiinocture kb6M 90-1 nmen 0.0223 e BumHo, ue
YCTaHOBEHHUTE MO-A00pH pe3yiTaTH OT CAaHTUMETPHATA B LIMATA Ha
MAIlMeHTUTE OT CKCIepUMEHTAJHATa Tpyna ca CTAaTUCTHYECKH
3HAYMMH W  YJOCTOBEPSBAT TMO-BUCOKATa C(QEKTUBHOCT Ha
KHHe3uTepanusita ¢ Tekap Tepamus, B CpaBHEHHE C IMPHIIOXKECHATA
KOHBEHIIMOHAIHA KrHe3uTepanus B KT

CpaBHsiBaliKu OTHOBO Hammte pesyiaratu ¢ Te3u Ha Koning et al.
(2008), npunoxwin Ha 34 nuna ¢ HecnenuduyHa OOJIKA B IIMSATA
(ocTeoxoHapo3a) U pa3/eNeHd Ha CiIy4yaeH MPHUHILMUII B JIBE TPYIIH,
TepaneBTHYHN yrpaxkHeHus 3a KI' u moomnmmzanus 3a EI', ctaBa scHo,
4ye TOJN3BaHATa OT HAC METOAWKA BOAM JIO TIO-TOJSIM TIPOIICHT
nosoopenue. TeXHUTE pe3ynTaTy MoKa3Bar, 4ye CpeHaTa CTOMHOCT 3a
KT e: 4.53+0.86 cm, a 3a EI' cpegnara croitrocT e: 1.72+0.82 cwm.
HammTe pe3ynratd mokaspat, 4e CpeJHaTa CTOHHOCT 3a JiaTepalicH
HakJIOH Ha JyisiBa crpaHa 3a KI' e: 3.33+£0.58 cm, a 3a EI' cpeagnara
CTOMHOCT 3a JIaTepaJieH HaKJIOH Ha JigBa cTpaHa e: 1.97+0.71 cm.

AHanmusupaiiku pe3ysiTaTHTe 32 JaTepajeH HAKJIOH Ha JisiBaTa
CTpaHa, cTaBa sICHO, Y€ CJIC] NPUWIOKEHHE Ha METOIMKATa MOJI3BaHa
OT Hac, BKITIouBamia u Tekap Tepanus e mo-e(peKTHBHA. 3a pa3iiuKa OT
HAC MPH IPYTU aBTOPHU pe3yiTaThTe nokassar noaoopenue B KI'. ToBa
BOJI JIO MHUCHJITA, Y€ M3MOJI3BAHETO HA HAIllaTa METOJIMKA JOBEKIA
70 TO-700pHu pe3ynraTd u OW MOIJIa Jja ce TpHUilara MpH Mo-ToJsIM
Opoii maIueHTH.

CpaBHsiBaliku OTHOBO HammMTe pe3ynTatd ¢ Te3u Ha Richa et al.
(2018), npunoxunu Ha 45 nmuma ¢ HecnenupuuHa 6OJKA B IIMATA
(ocTeoxoHIpPO3a) U pa3/eNeHn Ha CIy4yaeH MPHUHIWI B JIBE TPYIIH,
M30METPUYHH yIpakHeHus U ctpeurHr 3a KI' u maHyaneH Macax Ha
EI, craBa sicHO, 4e, moy3BaHaTa OT HAC METOAUKA BOJH /10 TO-TOJISIM
poreHT mojoopenne. TexHuTe pe3yaTaTH MOKa3Bart, 4e, cpeaHarta
croriHoct 3a KI' e: 4.73+0.76 cm, 3a EI' cpeamara croiiHoCT e:

44



1.824+0.81 cm. Hamure pesynratu Mmoka3Bart, 4€ CpeHaTa CTOWHOCT
3a KI' e: 3.13+0.58 cm, a 3a EI" cpeanara croiinoct e: 1.97+£0.71 cm.

AHanu3upaiiku pe3ylTaTuTe 3a JaTepajeH HaKJIOH Ha JisgBaTa
CTpaHa, cTaBa sICHO, Y€ CJIe IPUIOKEHHE Ha METOIMKaTa MOJI3BaHa
OT Hac, BKITI0YBaIa u Tekap Tepamnus € mo-epekTuBHA. 3a pa3iiuKa OT
Hac TIPH IPYTH aBTOPH pe3yaTaTute mokaspar nmomodpenne B KI'. Topa
BOJIW 10 MHUCBHITA, Y€ M3MOJ3BAHETO Ha HAIllaTa METOAMKA AOBEXIA
0 TI0-T00pH pe3ynTaTH M OW MOTJa Ja ce Mpuiara MpH TO-TOJSIM
Opoii maIMeHTH.

111.6. Pe3yaTraTtn oT caHTHMeTpHsi HA Pa3CTOSTHUETO Opana-
akpoMuoH (poTamusi Ha [sSICHA CTPaHa) Ha IIUATA cJeq
KHHe3uTepanus

B koHTposHAaTa rpyma cpeaHHTE CTOWHOCTH ITbPBUSI JIEH ca
11.134+1.30 cm, gocturat g0 6.25+1.48 cMm B 45-5 neH, u 2.68+0.59
cM B 90-s1 nen. OOema Ha JBM)KCHHE HA POTANWs HA JSICHATA CTPaHA
ce yBeIu4aBa moBeye mpe3 45-1 AeH. MI3MepBaHETO U pe3yiaTaTUTE B
90-s1 neH 3aBUCAT OT MOTHBAIUATA U YCHPIUETO HA MAEHTUTE MIPH
W3ITBTHEHUETO HA YIPAKHEHHUATA B JJOMAIITHA CPefa.

Taénuya 10. Pomayua na 0acua cmpana 6 WiUUHUA OAN HA
2PBOHAUHUA CMBII0 — pa3CmosHUE OPAda-aKpoOMUoH

Iokazatenn KonTponna rpyma n=40 Excnepumenranna rpyma h=40
X SD V% X SD V%
I-Bu nen 11.134 1.30 12.28 11.163 1.85 11.29
45-5 nen 6.25 1.48 12.88 511 15 11.88
90-51 en 2.68 1.59 13.29 1.15 0.78 12.23

[lokazarenst Ha CTaHIAPTHOTO OTKIIOHEHHE Ha pesynratute SD ce
noBuIaBa ciabo ot 1.48 mpes 45-1 nen no 1.59 npes 90-x aeH.

[Ipu ekcnepuMeHTaJHATA TPyNa pE3yJITaTUTE Ha CPEIHUTE
cToMHOCTU ca cinegHuTe: nbpBust aeH 11.163+1.85 cMm, 45-a nen ca
5.11#1.5 cm, 1 90-1 nen cpennute croitHocTH ca 1.15+2.69 cwm.
O6aue kpM 90-1 nmen P=0.0516, koero TmoOKa3Ba, 4Ye HIMa
CTaTHCTUYECKH JOCTOBepHaA pasnuka u P>0.05.
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Porauus (nsicHa cTpana)
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Quzypa 7. Junamuka na pezynimamume Ha noxkazamens ¢ KI' u
ET npe3 nvpeus oen, 45-a u 90-s oen

CpaBHsiBaliku OTHOBO Hammte pesyiaratu ¢ Te3u Ha Koning et al.
(2008), mpunoxwan Ha 34 nuia ¢ HecrenupuuHa OOJKA B INUSTA
(ocTeoxoHapo3a) U pa3eNeHn Ha Ciy4yaeH MPHUHLHUI B JIBE TPYIIH,
tepaneBTnyan ynpaxHerns 3a KI', u moounuzanus Ha EI', ctaBa sicHO
4e, MOJ3BaHaTa OT HAC METOAWKA BOIW IO TO-TOJISIM IPOLEHT
nooopenue. TeXHUTE pe3ynTaT MoKa3Bar ue, CpeHaTa CTOHHOCT 3a
KT e: 2.72+1.88 cm, 3a EI' cpegnara croitHoct e: 1.7442.87 cwm.
Hamure pesynratu mnokaspat ue, cpenHara croitHoct 3a KD e:
2.68+1.59 cmM, a 3a EI' cpegnara croifHocT nokassa ue, e: 1.15+0.78
CM.

PesynraruTe moka3Bart, 4e MAaMEHTH C TUArHO3a OCTEOXOHIPO3a,
[0 CcpaBHEHHE C MeToaukuTe moyi3BaHu oT Koning et al. (2008),
KbJIETO Ca TPWIOKEHH TepaneBTUYHU yhpaxHeHus 3a KT,
mobumm3anus 3a EI, B mo-romsM mMpomeHT ce moaoOpsiBaT cliej
MPIIO’KEHNE HAa METOIMKAaTa TMOJI3BaHa OT HAC, BKIFOUBaIa u Tekap
tepanusa. Ob6aue ©me moutu (P=0.0516) nHecme momyunam
CTaTUCTUYECKH JTOCTOBepHA paziuka P>0.05.

CpaBHsIBalikKi OTHOBO HaIlIMTe pe3ynTature ¢ Te3u Ha Richa et al.
(2018), npunoxunu Ha 45 nmuma ¢ HecnenupuuHa OOJKa B IIMATA
(ocTeoxoHapo3a) U pa3eNieHn Ha Ciy4yaeH MPHUHIHWII B JIBE TPYIIH,
M30METPUYHH yTpakHeHus U ctpeunHr 3a KI', u maHyaieH Macax Ha
EI’, cTaBa sicHO e, mojI3BaHaTa OT HAC METOAWKA BOAU 10 MO-TOJSIM
MPOLEHT moAoOpeHue. TexHuTe pe3ynTatd moka3BaT ue, 3a KI
cpenHaTa cTorHOCT e: 2.62+1.44 cwm, a 3a EI" cpenHaTta cTOMHOCT e:
1.64+2.88 cM. Hammre pesynratu mokaspatr 4e, CpeHaTa CTOMHOCT
3a KI" e: 2.68+1.59 cm, a 3a EI' cpemnata cTOMHOCT MOKas3Ba e, €:
1.15+0.78 cm.
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PesynraruTe moka3Bart, 4e MAalMEHTH C JUArHo3a OCTEOXOHIPO3a,
0 CpaBHEHME ¢ MeToauKuUTe Ton3Banu ot Richa et al. (2018), kpaero
ca TPUJIOKEHH M30METPUYHM yrpakHeHus U ctpeunHr 3a K[, ocBen
W30METPUYHM YNPKHEHHS W CTPEUMHT € BKJIIOYEH W MaHyajleH
Macax 3a EI', B TO-TOJISIM IIPOIIEHT ce TTOI0OpSIBAT CIIST MIPHUIIOKEHUE
Ha METOAMKATa MOJI3BaHa OT Hac, BKIIFOYBAIa U Tekap Tepamnms.

Obave mo-BHCOKHM ca cToiHOcTHTe, HO HHe moutu (P=0.0516)
HECMe TOTYIHIN CTATUCTHYECKH TOCTOBEpHA paznuka P>0.05.

111.7. Pe3yaTraT OT caHTHMETPHS Ha Pa3CTOsIHMETO Opana-
aKpoMHOH (poTamMsi Ha JIIBa CTPaHa) Ha IIUATa cjel
KHHe3UTepanus

BumHo oT Tabmuiiata mo-moiry cpeaHus oO0eM Ha JBIDKEHHE Ha
muATa B KOHTpoJiHaTa rpyna ¢ 1.82+0.59 cm. ¢ pa3nuka oT mbpBOTO
nzcnensane ot 11.144+2.30 cm.

Tabnuya 11. Pomayusa na nsaea cmpana 6 wiHiiHUA OA1 HA
2PBOHAUHUA CMDBIO — pa3cmoaHue om 0pada-aKpoMuon

IMoka3atenu KonTponua rpyma n=40 Excnepumenranna rpyma n=40
X SD V% X SD V%
I-Bu 1neH 11.144 2.30 12.28 12.151 1.85 11.29
45-51 nien 9.55 1.48 12.88 9.71 15 11.88
90-51 en 1.82 0.59 23.29 1.01 0.78 12.23

B excnepumeHTaniHaTa rpymna, obema Ha ABIKCHUE Ha IIUATA
cien 90-s1 nen e cpenro 1.01+0.78 u BapuaTHBHOCT Ha PE3yNITATUTE €
12.23%.

P-croifHOCTUTE MOKa3BaT CTAaTUCTUYECKU 3HAUYMMa pasjvKa B
MOJyYEHUTE PEe3yNTaTH INpH AuarHoctukata B kpas Ha 90-1 neH
nopagau P=0.0421, koeTo ynocToBepsiBa 1M0-BHCOKa €(pEeKTUBHOCT Ha
NpWIOKEHaTa B  CKCIIEpUMEHTAJIHATa Tpylna KHHE3UTeparus
JONpUHECTa 3a TMO-ChLIECTBEHA IIOJIOKMTEIHA MPOMsSHA Ha
W3CIe/IBaHUS TIOKa3aTell.

P-ctoiinocture xpM 90-1 men (P=0.0421) mokaspar, ye uma
CTaTUCTUYECKU 3HAYMMHU Pa3IfKa MKy pe3yATaTUTE B KOHTPOJIHATA
W eKCIepUMEHTaJHa Tpyna [0 UW3CJIEABaHMS  IIOKa3aTell.
CrenoBaTeltHo, YCTAaHOBEHUTE MO-I00pH PE3yNATATH MPH MAICHTUTE
B eKCIEepUMEHTajHaTa TIpyna YAOCTOBEpSBAT U  IO-BHCOKA
e(eKTUBHOCT Ha TMPWIOKEHUS EKCIIEPUMEHTAlIeH MoOJieNl Ha
KHHE3UTEpaIHsl.
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QDuzypa 8. /lunamuka na peynmamume Ha nokazamens é KI' u
ET npe3 I-6u, 45-a u 90-2 oen

CpaBHsiBaiiku OTHOBO Hammte pesyiraTu ¢ Te3u Ha Koning et al.
(2008), mpumnoxunu Ha 34 numa ¢ HecnenuduyHa OONKAa B IIHMATA
(ocTeoxoHapo3a) U pa3/eNeHn Ha Ciy4yaeH MPHUHLHUII B JIBE TPYIIH,
TepaneBTHYHH yrpaxuaenus 3a KI' u moomnmzanus Ha EI', ctaBa sicHo
4e, MOJ3BaHaTa OT HAC METOAWKA BOIW IO TO-TOJISIM IPOLEHT
nonobpenue. TexHuTe pe3yaTaTu MOKa3BaT 4e, CpeHaTa CTOWHOCT €:
1.84+0.86 cm, cpenna croitnoct 3a EI' e: 1.68+0.85 cm. Hammre
pe3yiaTaTH MoKa3Bart ue, cpeanara croitHoct 3a KI' e: 1.82+0.59 cMm, a
cpenHarta ctoiHocT 3a EI' mokassa ue, e: 1.01+0.78 cm.

Pe3synraruTe moka3Bart, 4e MallMEHTH C JUArHO3a OCTEOXOHAPO3a,
M0 CpaBHEHHWE ¢ MeToaukuTe moisBanu oT Koning et al. (2008),
KBJIETO Ca TPWIOKEHH TepaneBTUYHH yrpaxneHus 3a KT,
mobOunu3aius 3a EI, B MO-rojisM MPOLEHT ce Noao0psiBaT Cliej
MPUJIOKEHHE Ha METOJMKaTa MOJI3BaHa OT Hac, BKIIoYBaa u Tekap
TEparus.

CpaBHsIBalikKi OTHOBO HaIlIMTe pe3yiaTature ¢ Te3u Ha Richa et al.
(2018), npunoxunu Ha 45 nmuma ¢ HecnenupuuHa OOJKa B IIMATA
(ocTeoxoHIpO3a), pa3fesieHH Ha CIIy4aeH MPHUHIUI B JIBE TPYIIH,
M30METPUYHH yhpaxkHeHus u crpednHr 3a KI', 1 MaHyanen macaxHa
ET’, cTaBa sicHO 4e, moJji3BaHaTa OT HAC METOJAMKA BOJIH JI0 TO-TOJISIM
MPOIEHT TMoA0OpeHue. TeXHHWTEe pe3ynTatu I[OKa3BaT CpeaHaTa
croriHoct: 1.92+0.75 cmM, 3a EI" cpennara croitroct e: 1.88+0.87 cm.
Hammure pesynraty nokaspar ue, cpenHara croiiHoct 3a KIT e:
1.82+0.59 cm, a 3a EI" cpennara croitnoct e: 1.01+0.78 cMm.

PesynTaruTe mokaspar, 4e MaUeHTH C AUArHO3a OCTEOXOHIPO3a,
Mo CpaBHEHHE ¢ MeToauKuTe non3Banu ot Richa et al. (2018), kpaero
ca TPUIIOKEHH M30METPHYHH yrpakHeHus U ctpeunHr 3a K[, ocBen
W30METPUYHU YIPAKHEHHSI U CTPEYHH € BKIIIOUCH 1 MaHyaJleH Macax
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3a EI', B mO-TOJSIM TIPOIIEHT c€ MOM0OpsBaT Clea MPIIIOKEHUE Ha
METOAMKATA [10JI3BaHa OT Hac, BKJIIOYBaIla 1 Tekap Tepamnusi.

111.8. Pesyaratu or MMT na m.trapezius — pars descendens na
IIMATA (0T JIABA CTPAHA) cJIel KHHe3NTepanus

IIpn TectyBane Ha cujata Ha MYCKyJuTe ce OTAehUpeHIHpa
[IPUYMHATA 32 OTPaHUYCHUS 00€M Ha IBI)KEHHUE B IINATA, KOUTO MOXKeE
Jla € BCJIEACTBUE HAa MYCKyJHa claboCT, HO M OT caMaTa JAMarHosa
OCTEOXOHIPO3a.

Ot npoBeneno MMT nma m. Trapezius pars descendens Ha musTa B
KOHTPOJIHATA TPyna- Mpeau W cie] KUHE3UTEpamusl pe3yiaTaTute
Ioco4yBaTr, 4€ BCHUYKHU IMAIIMCHTHU Ca C OIICHKaA 4 IIpe3 MbpBUA OCH -
npenu kunesutepanus (100%). Ilpm MOCOYEHUST KOHTHHIEHT €
ycTaHOBEHA CIIOCOOHOCT 3a 3BBPIIBAHE HA ITbJICH 00eM Ha JIBU)KEHHUE
Cpellly TpaBUTALMSITA U TIPU YMEPEHO MaHyalHO ChIpoTHBiIcHHE. OT
tTabnauuata € BHIHO, 4e ciaa0o MOBIMSHU Ca PE3YyIATaTUTE IPH
u3cnenBaHeTo Ha 45-1 OeH ciel NpWIOKeHaTa KUHE3UTEparlus,
JOTIpUHECTIA 10 HE3HAYHUTEITHO MOJIOOpEHHE HA PE3YNITATUTE - CaMo
npu 32.5% oT manueHtuTe ¢ oueHka 5. TeHgeHuusita Ha ciaabo
nono0peHne Ha MoKasarens NMpoAbbKaBa M KbM Kpas Ha 90-1 neH,
kato rpu 60% OT malMeHTUTe pe3ynTaTuTe ca 0e3 mpoMsiHa (C OllCHKa
4), a pu 40% o1leHKATa € 5 MPH KOUTO € YCTAHOBEH IThJICH 00€M Ha
IBIDKEHHE Cpelly TpaBUTalMATa M MaKCUMaJHO MaHyalHO
CBIIPOTHUBIICHHE.

PesynrtatuTe B ekcmepuMeHTATHATA FPyNa Mokas3Bar, ue npes I-
BU JICH — Mpeay KuHe3uTepanus npu 2.5% OT ManueHTHTe OlleHKaTa
or MMT ma m. M. trapezius — pars descendens ua mmsra e 3 win
W3BBPIUIBAHOTO JBIKEHHE CPEIy TPABUTAIIMSATA € B ITBJIEH 00eM, HO €
HEBH3MOKHO JIBHIKEHHE CpPElly MaHYIHOTO CHIIPOTUBIICHHE.

IIpu 97.5% e ycTaHoBeHa CIOCOOHOCT 3a M3BBPIIBAHE HA IBJICH
O6eM Ha ABWXXCHHUETO CPCIly I'paBUTAllUATA U YMCPECHO MaHYaJIHO
CBIIPOTHBIICHHE KATO OI[EHKATa OT TECTYBAHETO € 4.

B To31 mepuon Ha M3clieABaHE JMIICBAT MAMEHTH C OLIEHKA 5.
Cnen 45-a neH cnen npwiaraHe Ha KuHesutepamus, npu 17.5% ot
MAaIMEHTUTE BH3CTAHOBIBAHETO HA CHIIOBHTE CIIOCOOHOCTH Ha M. M.
trapezius — pars descendens nHa mmsta e HambiHO, mpu 82.5%
oueHkata oT MMT e 4 - cbc cmocOOHOCT Ha MYCKYJIa 32 U3BBPIIBaHE
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Ha TBJICH 00eM Ha JBIXKCHHETO CPEIly TPaBUTAIUATA U YMEPEHO
MaHyaJTHO CHIIPOTHBIICHIE.

Tabnuya 12. Pesynmamu om MMT na m. Trapezius pars
descendens na wusama ¢ KoHmpoana u 6 eKcnepuMeHmaIHaAmMa
2pyna npeou u cjied KuHe3umepanus
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Kowutposa rpyna

3 Ouenika 4
B Onenka 5

I-Bu en 45-51 e 90-s nen

Quzypa 9. Ilpomenu ¢ pesyimamamume om MMT na m.
M.trapezius — pars descendens na wusma na nayuenmume om
Koumpoanama zpyna

IIpe3 90-1 nen momoOpenuero Ha pesyararure € 62.5% ot
W3CIIe/IBAHNTE B €KCTIEpUMEHTaIHaTa rpyna ca ¢ onenka 5 (40% s KI')
u c oneHka 4 ca 37.5% (mpu 60% B KI').
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ExcriepuMeHTaHa rpyna

273 Onenka 4
F&52 Onenka S

L-Bi aen 45-anen  90-s nen

@Duzypa 10. Ilpomenu 6 pezyrmamamume om MMT na m.
trapezius — pars descendens na wiuama na nayuenmume om
eKcnepumenmannama zpyna

CrnenoBaresnHO, OT IOJYyYEHUTE PE3yNTaTd € BHUAHO, 4e
EKCHEPUMEHTATHUAT MOJENT Ha KUHe3uTepanus Texap NpuiIokKeH Ha
MalMeHTUTE B EKCIepUMEHTalHaTa rpyna € Mo-e(eKTHBEH 3a
BBH3CTAHOBSIBAHE HA CHUJIOBUTE CIIOCOOHOCTH Ha m. trapezius — pars
descendens Ha manUeHTUTE PE3 BCUYKU NEPUOAM HA U3CIECIBAHETO,
B CpaBHEHHE C TPaJAMIMOHHHS MOJICNI Ha KHHE3UTEPAaIus MPHIOKECH
HAa MalUeHTUTE B KOHTPOJIHATA TPYyIIA.

Crnopen Mahmoud et al. (2019) npoxb/KuTENEH HAKIOH Ha
riaBata Hampeq (mpy opuc pabOTHHIIN ) JOBEKIA 0 YBEITUUEH TOHYC
Ha M. trapezius — pars descendens u HamaneH o6eM Ha JABMKCHUE Ha
(biexcus u poramus.

CpaBHsBaliKi OTHOBO HAILIMTE Pe3yJITaTH ¢ Te3u Ha Rausch et al.
(2021), npunoxxunu Ha 12 muma ¢ HecnenupudHa OOJKA B MIMSTA
(ocTeoxoHapo3a) U pa3esieHn Ha Ciy4yaeH MPHUHLHWII B JIBE TPYIIH,
ynpaxxknenust 3a KI' u manyannu merogu Ha EI, ctaBa sicHO ue,
Moji3BaHaTa OT HAac METOAWKAa BOAU JIO TMO-TOJISIM TPOIEHT
nonoopenue. Texuute pesyntatu 3a KI' mokassar ue, ¢ oreHka 5 e:
47.4 %, a 3a EI" mokasBa ue, e: 60.4% (Rausch et al., 2021).

[Tomyuenute oT Hac pe3ynraTtu ¢ oueHka 5 ca: 40 % nuna 3a KT, a
3a EI" c onienka 5 ca: 62.5 % nuna.

Ananusupaiiku pesyarature 3a m.trapezius pars descendens na
JsBaTa CTpaHa, CTaBa SICHO, Y€ CJIel MPHJIOXKEHWE HAa METOAMKATa
M0JI3BaHa OT HAc, BKIIFoUBama u Tekap tepanus e mo-eexTuBHa. 3a
pasnMka OT HAac TMpH JPYTd aBTOPU PE3YJITATUTE IOKa3BaT
nonobpenue B KI'. ToBa Boam 10 MHCHITA, Y€ H3IOI3BAHETO Ha
HAalllaTa METOJIMKa JIOBEX /A JI0 T0-I00pH pe3yNnTaTy U OU MOTJIa Jia ce
mpuiara rnpy No-roJisiM Opoid aIUeHTH.
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111.9. Pesyararu or MMT na m.trapezius pars descendens na
muUAaTa (0T AACHA CTPaHA) cJie]l KUHe3UTepanus

Pesynratute or mposemenoro MMT na m. Trapezius pars
descendens nmoka3sBa, ye MoJ0KEHHETO Ha CUIIOBUTE CIIOCOOHOCTH Ha
MTOCOYCHHS MYCKYJI Ca 3HAUUTEIHO MO-A00pH OT APYTUTE TECTHPAHH
MYCKYJIM Ha MMallUECHTHUTE.

Buano ot Ttabmumara mo-gody B KOHTPOJIHATA Tpyna Ipes
I'bPBUS JIEH Ha U3CJIEABAHETO OT JsicHAaTa CTpaHa olleHkuTe Ha MMT
ca c pa3Mmax ot 4 10 5. Pasnpenenennero UM € KakTo cJe/iBa: C OIleHKa
4 ca mpeobnasaBamaTa 4acT OT MAUCHTUTE KOUTO Ca C OTHOCUTEIICH
It oT 85% W IPU KOUTO € YCTaHOBEHA CIIOCOOHOCT 3a M3BBPIIIBAHE
Ha [JBIDKEHHETO Cpelly MaHyalHo cbipoTtusienue. Ilpu 15%
OLICHKAaTa € 5.

BcenenctBue Ha mpuiiokeHaTa KUHE3UTEpamusl pe3ylTaTuTe B
KOHTpOJIHATA TPyTIa ce MoIo0psBaT KaTo JIHUIICBAT MMAMEHTH C OIICHKA
3.

HapactBa oTHOCHMTENHHMS I Ha TAMEHTHTE C OleHKa 4
(62.55%).

Kem 90-1 meH momoOsiBaHe ce YCTaHOBSBAa, B KOWUTO MEpPHOI
CHJIOBHTE crmocoOHocTH Ha M. Trapezius pars descendens ca
BB3CTAaHOBEHH JIO CTEeIeH MpH KosATo 55% ca ¢ ouenka 4, mpu 45%
OIIEHKAaTa € 5 ¢ Hajgu4We Ha IhJIEH 00eM Ha JBIKEHHE CpeIry
IpaBUTAIUATA U MAKCUMAIHO MaHyaJTHO CHIPOTHUBIICHHE.

B excnmepuMeHTanHaTa Trpyma U3XOJHUTE pe3yaTaTd 3a
ChCTOSHUETO HA CHIJIOBHTE CIIOCOOHOCTH Ha M.trapezius — pars
descendens ot jasicHata CTpaHa Ha IIUSTa [PEe3 MbPBUS JEH — MPEIH
KHHe3uTepanusi ca mo-Hucku. Taka mpu MMT ca ycranoBenu 3
MAlUEHTU ¢ OIleHKa 3, KouTo ca 7.5% OT m3cieaBaHUTE B TpymnaTta.
BcnenctBre Ha NpUI0KEHUETO HA €KCIIEpUMEHATAIHATa METOIUKA C
Texap TepamuATra BBH3CTAHOBABAHETO HA MYCKyJHaTa cHjia Ha
m.Trapezius pars descendens e mo-roJsiM HHTCH3UTET.

HapacTtBane Ha OTHOCHTEHHAT 471 HAa W3CIENBAHUTE JUIA C
orieHka 4 ce nosumasa npe3 45-s1 aed u noctura 10 80% BciaeacTaue
Ha KWHE3WTepanusaTa BKIoYBamia Tekap repanusra.

B xpas Ha 90-1 neH pesynTara Ha NMAlMEHTUTE C OLEHKA 4 ce
MoHMXkaBa 110 35%.
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Taonuuya 13. Pezsynmamu om MMT na m. Trapezius pars
descendens na wusama ¢ KoHmpoana u 6 eKcnepumMeHmaIHama
2pyna npeou u cned KuHeumepanus
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Kontponna rpyna
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I-Bu nen 45-1 neu 90-51 nen

Quzypa 11. Ilpomenu 6 pesynmamamume om MMT na m.
trapezius — pars descendens na wiusama na nayuenmume om
KOHmpOJIHama zpyna

C oneHKa 5 ¥ TBJIHO BH3CTAHOBSBAHE HA CHIIOBHTE CIIOCOOHOCTH
Ha m.Trapezius pars descendens ce naGmonaBa B kpas Ha 90-1 jeH
pu 65% OT manueHTHTe.
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Excnepumenranna rpyna

3 Ouenxa 4
[0 Onerka 5
65

%

I nen 45-5 nen 90-s xen

Quzypa 12. Ilpomenu 6 pesyrmamamume om MMT na m.
trapezius — pars descendens na wiusama na nayuenmume om
eKcnepumenmannama zpyna

CpaBHsBaliki OTHOBO HAIIMTE pe3ynaTatu ¢ Te3u Ha Rausch et al.
(2021), mpunoxunu Ha 12 numa ¢ HecnenuduyHa OONKAa B IIHATA
(ocTeoxoHapo3a) M pa3leNeHd Ha CilydaeH MPHUHLMI B IBE TPYIH,
ynpaxsHenusa 3a KI' u manyamau meronu Ha EI', ctaBa scHo ue,
Moji3BaHaTa OT HAac METOAWKAa BOAU IO TMO-TOJNSIM TPOLEHT
nonobpenue. TexHure pesynraru mokasear 4e, ¢ orenka 5 3a Kl e:
43.4 %, a3a EI" e: 61.4% (Rausch et al., 2021).

Hammre pesynrtaru nokassar ue, 3a KI' ¢ onienka 5: 45 % nuna, a
3a EI" ¢ ouenka 5 ca: 65 % nuna.

Awnanusupaiiku pesyaratute 3a m.trapezius pars descendens na
JSICHAaTa CTpaHa, CTaBa sICHO, Ye CIie/l MPIJIOKEHHE HAa METOANKAaTa
MoJI3BaHa OT Hac, BKIIOYBaa u Tekap Tepamnus € no-eeKkTruBHa.

111.10. Pesyaratu ot MMT Ha m. levator scapulae Ha musita
Ha manueHTHTe (0T JABATA CTPAHA) cJie]] KHHe3uTepanus

[Tomyuenute pe3yaTaTy OT TECTHPAHUS MOKazaTen mpe3 45-1 JeH
MoKasBart, ue 45 JHeBHAa KMHE3UTEpalusl B KOHTPOJIHATA rpyna e
J0BeNa 70 HOpMalM3WpaHe Ha MYCKyJHaTa cujia Ha m. levator
scapulae o 2.85.

B 90-1 nem namume e momoOHO moAoOpsBaHe Ha oOema Ha
JBIDKEHHE IPH KOETO CUJIaTa Ha U3CJIeIBAaHUS MYCKYJ € UMEHHO 2.60.

B excniepumenTanHaTa rpyna ciies 45 THeBHA KWHE3UTEPAITUS CE
HabmronaBa MoJoOpeHre Ha CuilaTa Ha TeCTHPaHUs MYCKyJ oT 3.222
1m0 3.105 u 90-1 men go 2.01, KOETO € 3HAYUTEIHO MO-BHCOKO OT
MoJIOOPEHUETO B KOHTPOJIHATA TPyTIA.

BapuatuBHOCTTa Ha pe3ynTaTUTe JIEKO Cce I[IOBUIIaBa B
excriepumenTanHaTa rpyna (Vy=38.92) npe3 45-1 nen, a npe3 90-s
nen e (V=49.19).
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Taonuya 14. Pesynmamu om MMT na m. levator scapulae na
wuama na nayueumume om KI' u EI'cneo I-6u oen, 45-a oen u 90-
1 0en

IMoka3artenu KonTponua rpynma  n=40 Excnepumenranna rpymna n=40
X SD V% X SD V%
I-Bu nen 2.901 0.5012 28.15 3.222 0.2502 30.10
45-51 ien 2.85 0.4771 30.12 3.105 0.7241 38.92
90-51 meH 2.60 0.320 32.18 2.01 0.8256 49.19
M.levator scapulae (11s8a cTpana)
1
0 [-Bu nen
E=R 45-9 ten

90-s nen

3.222 3105

2901 585 2.60 [::

KI El

Quzypa 13. IIpomenu ¢ cunosume cnocoénocmu na m. levator
scapulae na wuama na nayuenmume om KI' u El'cned I-eéu oen,
45-5 0en u 90-s Oen om npunazanemo Ha KuHe3umepanus

CpennoTto cTranmaptHO oTKIIoOHeHHE € SD=0.8256.

O6Gaue, kpM 90-1 nen, P=0.0325, xoeTo Hu MmoOKa3Ba, 4ye HMa
cTaructudecka pasnuka uia P<0.05.

CpaBHsiBaliKM HalMTe pe3yirTatd ¢ Te3u Ha Sun et al. (2024),
npwioxkuian Ha 30 numa ¢ HecrienuduuHa OOJIKa B IIMHHUS ST
(ocTeoxoHpo3a), TpeHupPOoBbYHM yrpaxkHeHus B KI' 1 MmoOun3anus
Ha ET’, craBa sicHO ue, MoJI3BaHaTa OT HAC METOANKA BOJIH JI0 ITO-TOJISIM
npoueHT nonoOpenue. TexHuTe pe3ynTard MOKa3BaT e, CpelHa
croitHOoCT 3a KI' e: 4.70=10.51. 3a EI" cpeana cTroifHOCT mOKa3Ba de,
e: 3.50+16.84 (Sun et al., 2024).

B cpaBHenwue ¢ Hamute pesynratu 3a m. levator scapulae 8 KI" na
JsBa cTpaHa cpefnara croHoct e: 2.60+0.320, a Ha cpmiarta crpaHa
3a EI' 3a m. levator scapulae cpennara croitaocr e: 2.01+0.8256.

Amnanu3upaiiku pesyiratute 3a M. levator scapulae na nsBata
CTpaHa, cTaBa sICHO, Y€ CJIe NPUIOKEHHE Ha METOJIMKaTa MOJI3BaHa
OT Hac, BKMoYBama u Tekap Tepanis e mo-e(heKTUBHA.

N X
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111.11. Pesyaratu ot MMT na m. levator scapulae Ha musita
Ha NalMeHTHTE (0T ASICHATA CTPaHAa) cJie]l KUHe3UTepanus

B koHTposHATA Tpyma CpeIHUTE CTOWHOCTU CE yBEJIMYaBatT
He3HauuTenHo. Hamune e 3a0aBsHe Ha BB3CTAHOBSIBAHE Ha
MyCKyJTHaTa CWJIa Ha W3CIEABAHUSA MYCKYJ, HE3aBUCHUMO, d|e
pasnrKaTa B HaMaJleHUs! MyCKYyJIeH TOHYC He € TIPeoIoIsiHa, KbM 90-51
JIeH cpenHaTa cToiHocT € 2.21+0.332.

CpenHOTO CTaHIAPTHO OTKJIOHEHHE KbM 45-s neH e SD=0.4652.

BapuaTtuBHOCTTA Ha pe3ynTaTUTe JEKO CE MOBHINABa B KOHTPOIHA
rpyna (V4=30.19), a 90-s nen (Vy=32.68).

Taonuua 15. Pesynmamu om MMT na m. levator scapulae na
wuama na nayuenmume om KI' u EI cneo I-6éu oen, 45-a oen u 90-
A 0en

IMoka3atenu KonTponua rpyma n=40 Excnepumenranna rpyma n=40
X SD V% X SD V%
I-Bu 1eH 3.820 0.5018 28.19 3.654 0.2601 30.19
45-51 nien 2.450 0.4652 30.19 2.05 0.7252 38.53
90-51 nen 221 0.332 32.68 1.01 0.8282 56.19

B excnnepumenTasnaTa rpyna cieq 45 1HeBHA KHHE3UTEpAIuUs ce
Ha0JII0/1aBa MMOIO0OPEHKE Ha CUJlaTa Ha TECTHpaHUs MyCKyn oT 3.654
10 2.05 u 90-1 gen mo 1.01, KOeTO € 3HAYUTEIHO IO-BHCOKO OT
MoT00pEHNETO B KOHTPOJIHATA TPYIIA.

O6aue, kM 90-s1 ned, P=0.0158 moka3Ba, 4e UMa CTATHUCTHYECKU
3HaunMa pasziuka P<0.05.

Cropen Cagnie et al. (2006) manueHTHUTEe ¢ XpOHWYHA OOJKa B
IIUSTa UMaT MO-HUCKA CHJIA HAa MYCKYJIUTE Ha IIUATA TIPU Pa3TIraHe,
OTKOJIKOTO Tpyrnata Ha Xopara Oe3 Oojika B INMHAHUS s Ha
IPBOHAYHUSAT CTHIO.

CpaBHsBaliki HalIMTE pe3yirature ¢ Te3u Ha Sun et al. (2024),
npwiokmwin Ha 30 juma ¢ HecrnenupuuHa OOJNKa B IIMHHMS JSUT
(ocTeoXOHIPO3a), TPEHUPOBBYUHH yrpaxHeHus 3a KI' u MmoOuin3anus
Ha ET’, craBa sicHO e, moyi3BaHaTa OT HAC METOANKA BOJIH JI0 ITO-TOJISIM
MNPOLEHT nopoOpeHue. TexHUTe pe3ynTaTH IOKa3BaT 4e, CpeaHaTa
croitHocT 3a KI" e: 5.70+£17.23, a EI' cpemnara croitHocT e: 7.50415.63
(Sun et al., 2024).
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B cpaBHenue ¢ HammTe pesyaraTa 3a M. levator scapulae ua msacua
crpana 3a KI' e: 2.21+0.332, a 3a EI' Ha cemiata crpaHa cpemHara
croitroct e: 1.01+0.8282.

M.levator scapulae (1icka cTpania)

1
=3 I-Bu e

W55 45-5 ten
O 90-5 nen
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@uzypa 14. IIpomenu ¢ cunosume cnocoénocmu na m. levator
scapulae na wuama na nayuenmume om KI' u EI'cned I-eu oen,
45-5 0en u 90-s Oen om npunazanemo Ha KuHe3umepanus

Awnanusupaiiku pesyaratute 3a M. levator scapulae na msicnara
CTpaHa, CTaBa SICHO, e CJIe] MPIIIOKeHNE Ha METOMKATa MOJI3BaHa
OT Hac, BKItouBaiia u Tekap Tepanus € mo-e()eKTHBHA.

Ot pe3ynratuTe B KOHTPOJIHATA Ipyna ce HabJtoaaBa, ye 0aBHO
MPOTHYA TIpoIleca Ha Bh3CTAaHOBSBAHE HAa CHIIOBUTE CIIOCOOHOCTH Ha
m. Sternocleidomastoideus na nauueHnTHTe.

B excnepumenrannara rpyna pesyirature npes3 |-Bu gen u 45-s
JIeH ca MOI00HH Ha MTOJTyYeHUTE Pe3y/ITaTh Ha JINIIaTa B KOHTPOJHATA
rpymna, Karo OIleHKaTa Ha BCHYKH MAIMEHTH € 2, T.€. MPOsBSBAT
CIIOCOOHOCT 3a JBIDKEHHE CpEIly TpaBUTANMITa, HO oOema €
orpannyeH. Cien 45-s neH u a0 kpas Ha 90-s1 1eH pe3ynTaTure ce
noobpsiBat nipu 47,5% oT manueHTHTE, IPU KOUTO OIEHKATa BeYe €
3 (mpu 2,5% B KI') mpu xouto ce HabmogaBa CHOCOOHOCT 3a
JBKCHHUE CpEIly TpaBUTAllMATAa B IIBJICH 00eM, HO BCE OIIE ©
HEBB3MOXKHO JIBIKEHHE CPEelly MaHyaTHO CHIIPOTHUBIICHHE.

[Ipe3 90-1 neH mpoleHTHT Ha MOXOOpsSBaHE HAa PE3YITATUTE B
eKCIIePUMEHTAJIHATA Tpyna ¢ CJeJHaTa, NPU KOUTO CHJIOBHUTE
CIIOCOOHOCTH Ha MYCKyJa Ca BB3CTAHOBEHH HAmbIHO Tpu 1 OT
nareHTuTe ¢ omeHka 5 wim 2,5% (B KI' Hsma narueHT ¢ oreHka 5),
mipu 65% wiu ipu 26 marmentn orenkara € 4 (8 KI' — 10%), 30 % ca
c onierka 3 (52,5% B KI') u 1 nanent ot EI” e ¢ onenka 2 (npu 37.5%
B KI).
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111.12. Pesyaratu or MMT na m.sternocleidomastoideus na
LIMATA HA NalMeHTHTe (0T JIIBAaTA CTPaHA) cje] KHHe3uTepanus

Taonuya 16. Pezynmamu om MMT  Ha m.
Sternocleidomastoideus ¢ konmpoanama u excnepumeHmaiHama
2pyna npeou u cied Kuneumepanus
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Ot nonyuenure pesynraru or MMT na m. Sternocleidomastoideus
€ BHJHO, Y€ CHJIOBUTE CIIOCOOHOCTH Ha TMOCOYCHHS MYCKYN cCe
XapaKTepu3upar ¢ nogoopenue cien 90-s AeH M0-KbCHO, B CPaBHEHUE
¢ m. Trapezius pars descendens mnpu KOWTO 3HAYUTEIHO
BB3CTAHOBSIBAHE ce ouepraBa cien 45-s1 aeH. Obade, ChIO Taka H,
MoJIOOPEHUETO Ha TIOKa3aTelsl € IM0-BUCOKO MpU MAlMEeHTHTE OT
CKCIICpUMCHTAJIHATA I'pyIlia, B CPABHCHUEC C MOJYUCHUTC PE3YJITATH B
KOHTpONHaTa rpyna. EjaHa OT mnpuYMHUTE 33 TO-KBCHOTO
BB3CTAHOBSIBAHE HA IIOJTUCHATHTE CHJIOBH CIIOCOOHOCTH Ha m.
Sternocleidomastoideus e, ue 10 kpas Ha 45-5 JeH NAI[UCHTUTE HAMAT
IIbJICH BB3MOXKCH O6CM Ha ABMKCHHE Ha 1IWATa, a MMCHHO poTalus,
o0aye U JrarHo3ara OCTEOXOHIPO3a CH OCTaBa HAJIMYHA.

Cropen; Blomgren et al. (2017) cuioBuTe TpeHUPOBKH MMAT TIO-
romsiM edekT BppXy m. sternocleidomastoideus u ot ssiBa m asicHa
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CTpaHa, OTKOJKOTO MpH m. trapezius pars descendens m m. levator
scapulae.

CpaBHsiBaiiky HalmTe pe3yiraTi ¢ Te3u Ha Rausch et al. (2021),
NPWIOKWIXM Ha 12 numa ¢ HecnenuduuHa OojKka B IIMATA
(ocTeoxoHIpPO3a) W pa3/eNeHn Ha CIy4daeH MPHUHIWI B JIBE TPYIIH,
ynpaxxknenust 3a KI' u manyannu meronu Ha EI, ctaBa sicHO ue,
MoJ3BaHaTa OT Hac METOAMKAa BOJU IO IO-TOJISIM TMPOIEHT
nonobpenue. Texnure pesynraru mokasear 4e, ¢ onenka 5 3a KI e:
46,8 % muma, a 3a EI' e: 2,4%. Hammute pesynraté mokas3BaT e, €
orienka 5 usama nuiia 3a KT, a 3a ET” ¢ orenka 5 e: 2,5 % nmra (Rausch
etal., 2021).

Awnanusupaiiku pesynrarute 3a Mm.sternocleidomastoideus na
JsBaTa CTpaHa, CTaBa SICHO, Y€ CJIeJ MPUIOKEHHUE Ha METOIHMKATa
OJI3BaHa OT Hac, BKIItouBalia 1 Tekap Tepanus ¢ no-e(hekTuBHA. 3a
pasnMKa OT HAC TpPH JAPYTH aBTOPH pE3yITaTUTe TIOKa3BaT
monobpenre B KI'. ToBa Bomu 10 MHUCHITA, Y€ HM3MOI3BAHETO HA
HaIllaTa METOJIMKA JIOBEXK I JI0 TI0-100pH pe3yTaTi U OM MorJia 1a ce
MprJIara Mmpy Mo-TOJsIM Opoil MarueHTH.

111.13. Pesyaratu or MMT na m.sternocleidomastoideus na
IIMSATA HA NANMEeHTUTe (0T ASICHATA CTPaHa) cJie]] KUHe3UuTepanusi

Or pesynratute Ha M. Sternocleidomastoideus ot ascHara cTpana
€ BUJIHO, Y€ ca TIOJJOOHU KaKTO OJ1 JIsBaTa CTpaHa.

Bumgno ot Tabmuiara mMmo-m0ly B KOHTPOJHATA TIpyna mpes
II'BPBUS JCH Ha n3cienBaneTo ouenkure or MMT ca ¢ pa3max ot 2 110
5, ¥ pa3npeaeieHUeTo UM € CIIETHOTO: KbM 45-51 1eH ¢ olieHka 2 ca 37
HAIMEHTH KOUTO ca C OTHOCUTENEH I51J1 OT 92.5%. Jlumcsat maneHTH
C OlleHKa 4 1 OIeHKa 5 B 45-5 JicH.

Bcenencteue Ha TpWIOKEHATa KHUHE3UTEPAINWs, PE3yJITaTUTE B
KOHTPOJIHATa TPyNa Ce yBEeIWYaBaT W IAlMEHTUTE C OIleHKa 2
HamaysBat 1o 32.5%.

Kem 90-g1 men ¢ omenka 3 ca moBede 24 mamueHTa HWIA B
otHocutenHudaT msa1 60%. C onenka 4 ca 3 B OTHOCUTEIHUAT I
7.5%. JIuncBaTt manMeHTH ¢ OIICHKaA 5.

B ekcmepumeHTamHATa Tpyna W3XOJHUTE pE3yaTaTH 3a
CBCTOSIHUETO Ha CUJIOBUTE CIOCOOHOCTH Ha m.
Sternocleidomastoideus ot ascHata cTpaHa Ha IIMHHHS JSUT TIPE3
IBPBUS J€H — NpeAu KuHe3uTepanus ca Hucku. Taka npu MMT ca

59



yctaHoBeHH 40 MmanueHTa Wik BCHIKUTE C OIIEHKA 2, ChC CIIOCOOHOCT
3a JBWDKEHHE Cpelly TpaBHUTAIMATA B JIMMUTHPAH 00eM, KOUTO ca
100% ot wuscnensanure B rpymara. Crnen HpUIOKEHHETO Ha
EKCIEpUMEHTATHIS MOJEN Ha KHHe3uTepamnus ¢ Tekap Tepamusra
pe3yJTaTUTe Ce 3HAYUTEITHO TOJI00PBAT.

KoM 90-5 nen marmenTu ¢ oneHka 4 ca 22 Wi B OTHOCHUTEITHUSAT €
55%. C omenka 5 ca 2 mamueHTa, B OTHOCUTCIHHMAT 11 5% ot
W3CIIEIBAHUTE MAIEHTH B Tpymara.

Cmopen Blomgren et al. (2017) npomeHneHaTa MyCKy/IHa CHIIa IIPH
MalMeHTH ¢ O0JKa B IIMATA CE MPEACTaBs KaTo HapylleHa (HaManeHa)
aKTHBHOCT Ha m. Sternocleidomastoideus xato pesyarat or
yCTaHOBEHATa JMArH03a OCTCOXOHPO3a.

Taonuya 17. Peszynmamu om MMT  Ha m.
Sternocleidomastoideus ¢ konmpoanama u excnepumenmannama
zpyna (om 0acua cmpana)npeou u cied Kune3umepanus
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CrenoBaTeltHO, OT MOJIYICHHUTE PE3YNITATH OT MpoBeaeHOTO MMT
Ha m. Sternocleidomastoideus na mnanuMeHTHUTE OT KOHTPOJIHA H
€KCIIEpUMEHTaJIHA TIpyla OT JsCHaTa CTpaHa ca HENPOMEHEHU U

60



TPYOHO C€ BH3CTAHOBSIBA MYCKYyJIHATa CHJIA B CPaBHEHHE C APYTUTE
W3CIeIBAHA MYCKYJTH Ha INHATA KOETO Hajara cCIelualn3upaHa
KuHe3uTepanus Bepxy M. Sternocleidomastoideus.

CpaBHsIBaiiku OTHOBO HAIIMTE pe3ynaTatu ¢ Te3u Ha Rausch et al.
(2021), npunoxunm Ha 12 muma ¢ HecnenupuuHa OOJIKA B IIHMITA
(ocTeoxoHapo3a), pa3fesieHH Ha CIIy4aeH NPHUHIWI B JIBE TPYIIH,
CTaBa SICHO, Y€ MOJI3BaHa OT HAC METOIMKA BOJIU JIO O-TOJISIM MPOIIEHT
nonobpenue. Texaure pe3ynTaTu MoKas3BaT, de, ¢ onenka 5 3a KI' e:
46,8 % muma, a 3a EI" ¢ onierka 5 e: 2,4% nuna. Hamure pesynratu
IOKa3BaT, 4e ¢ oreHka 5 Hama ynuna 3a KI', a 3a EI' ¢ onenka 5 3a
m.sternocleidomastoideus ca 2,5 % mura (Rausch et al., 2021).

Awnanusupaiiku pesynrarute 3a Mm.sternocleidomastoideus na
JICHAaTa CTpaHa, CTaBa SICHO, Y€ CJICNl MPUIIOKECHHUE Ha METOJUKaTa
OJI3BaHa OT Hac, BKIItouBalia 1 Tekap Tepanus ¢ no-e(hekTuBHA. 3a
paznMKa OT Hac TMPH JAPYTH aBTOPH PE3YNTAaTHUTE II0Ka3BaT
monobpenre B KI'. ToBa Bomu 10 MHUCHITA, Y€ HM3MOI3BAHETO HA
HaIllaTa METOJIMKA JIOBEXK I JI0 TI0-100pH pe3yTaTi U OM MOrJia Jia ce
MprJIara Mmpy Mo-TOJsIM Opoil MarueHTH.

111.14. Pesyaratu ot Neck Disability Index na manuenTn Ha
IIMATA cJie[] KHHe3uTepanus

B Tabnmumara Nel8 ca mpencraBeHN JaHHHTE OT O0IaTa TOYKOBA
OllCHKAa Ha CYOCKTHBHOTO W3clieiBaHE Ha (YHKIMOHAIHUTE
OrpaHUYEHHs, CBBP3aHU ¢ OoJKara B oOnacTra Ha musita. CpenHara
croitHocT oT 18.149.26 e craructruecku 3HaunMo (Vo,=48.8) mo-
BHCOKa OT Ta3W Ha KOHTpoJIHaTa rpyna 15.75+3.57 koeTo o3HauaBa,
4e TaIMeHTUTE Ce OICHIBAT C ,,yMEPEHO OrpaHUICHHE ‘.

KoM 45-51 men ca 10.9+£3.12 3a KI" u 9.26+5.12 3a EI'. KM 90-1
JIeH Ha JIeueOHUA Kypc MMaMe HaMmallsiBaHe Ha CpeAHaTa CTOHHOCT
karo 6.142.77 3a KI' u 4.5+3.74 3a EI'. 1 B nBere rpynu mmame
HaMalsiBaHE Ha CHOpaHWTE TOYKH W KATETOPU3UPAHETO Ha
MalMeHTHTE KaTo MAUeHTH C ,,JIEKH OrpaHHYeHU .

[Ipu cpaBHSABaHETO Ha CPEAHUTE CTOWHOCTH 3a JIBETE TPYIH IO-
OTJIEIHO C€ YCTaHOBABAaT W TpHU JBeTe Tpynu KbM 90-1 neH
CTaTUCTUYECKU 3HaUMMa pasiuka, npu koero P<0.05, (P=0.0126).
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Taonuya 18. Pezynmamu om cyoekmuenama ouenxa na Neck
Disability Index

I'pyna KonrtposHa rpyna ExcnepumenTanna
rpymna

Crenen Ha | |-Bu nen 45-9 nen | 90-a |-Bu nen 45-g9 nen | 90-1 nen

OrpaHUYCHHUE ACH

Jlunca Ha | - - - - 10 9

OrpaHUYEHHE (25%) (22.5%)

Jlexo 7 25 40 10 (25%) 25 31

OrpaHUYEHUe (17.5%) (62.5%) | (100%) (62.5%) | (77.5%)

VYmepeHo 25 15 - 15 (37.5%) | 5 -

OrpaHHYCHHE (62.5%) (37.5%) (12.5%)

Texko 8 (20%) - - 15 (37.5%) | - -

OrpaHUYCHHUE

ITesHO - - - - - -

OrpaHUYeHUE

OTHOBO yCTaHOBSIBAME 3HAUMUTENHO MO-U3PA3eHO MOJ00peHHe 3a
El'. Ilpu cpaBHsABaHEe Ha NpUpacTa Ha Pe3yJITaTUTE OT JABETE TPYNH
cuMTame, 4e pas3iMKaTta € CTaTHCTUYEeCKH JOCTOBEpHa, TOECT HMMa
CBINECTBEHHO MO-TOJISIMO TToA00penue mpu EI'.

Tabnuua 19. Cmamucmuuecka oopadbomka Ha OaHHUmME OM
obuiama mouxoea ouenxa npu evnpocruuxa Neck Disability Index

IMoka3atenu KonTponua rpyma ExcnepumeHTanna rpyma P<0.05
n=40 n=40
X SD V% X SD V%
I-Bu 1eH 15.75 3.57 52.1 18.1 9.26 48.8 0.1777
45-9 nen 10.09 3.12 64.2 9.26 5.12 61.5 0.0124
90-51 ien 6.1 2,77 76.4 45 3.74 90.88 0.0209

Tazu paznuka ce 60azupa OT NPUIOKEHHETO Ha Tekap TepamusTa,
KOSITO HUE CM€ NPUJIOKUIM py nanueHTure ot EI.

Ort 10 noka3zatena, kouto cMme uscneasanu upe3 NDI BnpocHuk ¢
Hall-BUCOKO OrpaHMYeHME ca TpH. ToBa ca HHAEKC Ha IIaBOOOIINETO,
pabota u cbH. IIpu cpaBHsABaHE Ha MpHpacTa Ha PE3yJITaTUTE CIEN
kuHesutepanusta Ha Oomamre or KI' m EI' 3a rmaBoGommero,
yCTaHOBHXME Mo-ToisiMo monobpenue npu EI, ToBa cuurame 3a
craructuieckn 3HaguMo P<0.05.

Hob6poro momnusiBaHe Ha rinaBobonmuero npu El ce apmku Ha
MPWJIOKEHUETO Ha Tekap Tepanusra.

Phadke et al. (2016) cbiuro cunrar, ye MOAOOPEHUTO MOXKE Jia Ce
IbJDKA HA TOBa, Y€ WHJCKCAa 3a INWHHA JUCQYHKIHS OIlCHsBA
pa3HooOpa3HM acmeKTH Ha OojkaTa B IIUATA, KBAETO Ca BKIIOYECHU
WHTEH3UBHOCT Ha 00JIKaTa, eXKeIHEBHH JIEHfHOCTH, KOETO Mpearoara,
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4e MoTI0OPEHUETO B Pe3yNTaTUTE MOXKE Ja C€ JBJDKU Ha HaMaJIIBAHETO
Ha Oonkara. ToBa MOXe Jla ce NBIDKM M HA pe3yirara, ue rpyrnara
JekyBaHa ¢ Tekap Tepamus TIOKas3Ba IO-700pH MOAOOpEHUs B
Oonkara, a TOBa CBIIO MOXE Aa I0BeJE A0 LSIIOCTHO NOA0OpEHHE BHB
(YHKIMOHAHOTO CHCTOSIHUE HA YYAaCTHHIIUTE, CIEIOBATEIHO O
TO3W Ha4WH ce momodpu pesyntarsT 3a NDI.

Mnjiexc Ha mmitHa TuchyHKums

R I-Bu eH
455 1en
R 90-5 nen

smepenn cpeai
crofinoctit

Hscnensane
QDucypa 15. lunamuxa na nognusasane Ha UHOEKCA 34 WIUTIHA
oucpynkyus na KI' u EI

Cropen Fejer et al. (2008) comiecTByBa Bpb3Ka MEXIY
WHTEH3UBHOCTTa Ha OOJIKaTa B IIMATA U CHI'BTCTBAILO YBPEXKIAHE
(octeoxoHaposza). Obade, Bpp3KaTa HE € sicHA. Ta3m Kopemamus ce
yBeNMuaBa ¢ HapacTsall Opoil (akTopu BOJEHIM JIO 3acHiIBaHE Ha
CHMIITOMHTE Ha yCTaHOBeHara auarHosa ocreoxonmaposa (Fejer &
Hartvigsen, 2008).

Cropen Chiu et al. (2005) npu nedenneTo Ha XpoHHYHA OOJIKa B
musATa (OCTEOXOH/Ip03a) Hall-MHOTO TpsAOBa /1a ce 00bpHE BHUMAaHHE
Ha JICYEHHETO Ha BeUe MOCTaBeHaTa JHarHo3a OCTEOXOHPO3a.

CpaBHsiBaiiki OTHOBO HAIlIMTE pe3ysiTaTu ¢ Te3u Ha Fernandes et
al. (2023), npunokunu Ha JKeHH ¢ HecmenupuuHa OONKa B INUATA
(ocTeoxoHapo3a) M pa3leNeHd Ha ClydaeH MPHUHLUI B JIBE TPYIH,
cneunasHu ynpaxHenus: 3a KI', cTpeduHr, riobajHO MOCTypasiHO
npepb3nuTanue 3a EI' 1 ynpakHeHus 3a B KbIIX Ha JIBETE IPYITH JIBa
'BTU CEJIMUYHO C TIPOJBIDKUTETHOCT 40 MUHYTH B TIPOJIBIDKEHUE HA
4 cepMuIy, cTaBa SICHO Y€, [I0J3BaHAaTa OT HAC METOAMKA BOJH JI0 10~
TOJISIM TIPOIIEHT TTOAOOpEHHeE.

Texnute pesynaratu nokassar ye, 3a KI' cpenHara cToHOCT e:
11.24+5.58, a 3a EI' cpeanara croitHocT e: 11.80+6.09. Hammre
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pesynratn mokazBar 3a KI' cpemma croitHocT: 6.1+2.77, 3a EI’
cpemHarta CTOMHOCT e: 4.5+3.74.

Amnanuzupaiiku pesyntarute 3a MHaekc 3a mwuiiHa AUCHYHKIUS,
CTaBa SICHO, Y€ CJIeJ MPWIOKEHUE Ha METOAMKATA MOJ3BaHa OT Hac,
BKITFOUBaIa u Tekap Tepamnus e mo-e)eKTuBHA.

CpaBHsiBaiiku OTHOBO Hamute pesynrtatu ¢ te3u Ha Phadke et al.
(2016), mpunoxwiau Ha XKEHHM ¢ HecnenuuyHa OOJNKa B IIHSITA
(ocTeoxoHpPO3a), HA CITyYaeH MPUHIMNI pas/ienenu B ne rpymu KI' n
EI', nmoctuzomerpuuna penakcanusi 3a KI', crpeunnr 3a EI' u
yIpaKHEHUsI 32 B KBIIM Ha JABETE TPYNH JABA IBTH CEIMHYHO C
MPOABIDKUTETHOCT 40 MUHYTH B IpOABDKEHHE Ha 3 Mecela, CTaBa
SICHO, Y€ TIOJI3BaHATa OT HAC METOAMKA BOIH IO TO-TOJISIM IMPOIEHT
mogobpenne (Phadke et al., 2016).

Texnure pesynaraty mnoka3ear, ue 3a HMHpaekc 3a mmmuiiHa
muchyHknms cpenHata crtoiiHocT mpm KI' e: 9.254+2.23. Hammre
pe3yiaTaTH MoKa3BaT, uye cpegHaTta croiHoct 3a KI' e: 6.1+£2.77, a 3a
EI' moka3Ba cpennara croitHocT, ue e: 7.60£1.95. Hamute pesynratu
MTOKA3BaT, 4e CpeHaTa CTOMHOCT 332 HHJEKC 3a IHHA AUCHYHKITNS 3a
El e: 4.5+3.74.

Ananu3upaiiku pesynrarure 3a UHAeKC 3a MUiiHA TUCHYHKIINS,
CTaBa SICHO, 4Ye cjie/l MPUJIOXKEHHEe Ha METO/AMKaTa MoJ3BaHa OT Hac,
BKITFOUBaIia u Tekap Tepamnus e mo-e)eKTuBHa.

111.15. Pe3yaraTé oT BIiIOMeTpHA CjeIBaHeTO Ha obeMa Ha
ABMKeHMe HA muaTa (uekcust)

[IpoBeneHa e briomerpusi Ha (JIEKCHS Ha IIUSATA B PA3IAYHH
TIEPHOAN OT Bh3CTAHOBUTEITHHAT MPOIIEC, U3IONI3BAHE € YHUBEPCAJICH
BIIIOMED C JIBE paMeHa KaTo MaIMeHTa € B U3X0/[HA TIO3UIIHS CEIeK.

CobriacHo ykazanusita Ha C. BankoB (1991), 3amoro, octa Ha
JBIOKCHHE TIOCTOSTHHO C€ M3MEHS Tpe3 Lenwsi 00eM Ha JBIKEHHE,
LEHTHPa Ha brioMepa He ce GUKCUpa B TOYHO OTpe/ielieHa TOUKa, HO
Ce W3MECTBAa HArope M HaJOdy, KaTo Cce CIeAN paMeHeTe Ja ca
MapaJelHd Ha OPUSHTUPHUTE TOYKH.

Bumno ot Ttabmumarta B |-Bu gen duekcusta mpu K[ e
56.125%+10.91°, xbM 45-9 nen 62.145°47.823° u B kpas Ha 90-1 neH
71.54°+3.083°.
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Tabnuua 20. Pesynmamu om obema Ha Osuricenue 8 wuamda
¢nexcun 6 Konmponnama u eKCnepUMeHmainama pyna npeou u
c/ed Kunesumepanus

TlokazaTenu KonTponua rpymna ExcnepumenTaiHa rpymna P<0.05
n=40 n=40
X SD V% X SD V%
|-Bu neH 56.12 10.91 27.11 56.22 11.51 31.32 0.1581
45-5 nen 62.145 7.823 20.12 75.256 13.32 22.95 0.0423
90-51 nex 71.54 3.083 2154 | 875 13.21 70.56 0.0461

Pesynrartute cmenm 45-1 nmeH codar momoOpeHuMe Ha (IIeKcHs B
mIusiTa B KOHTpOJIHaTa rpyma o 62.145 rpangyca.

BapuatuBaOCcTTa Ha pesynrature cien 90-s1 meH € HuCKa
(V%=21.54) wnnu CbCTOSHHETO Ha MAIUCHTUTE B Tpymara II0
OTHOLICHUE Ha (QIICKCUATA HA MIKATA € TPUOIU3UTEIHO €AHOPOIHO.

Kem 90-1 nmen, P=0.0345 m muMa CTaTUCTHUYECKH IOCTOBEpHA
pasnuka P<0.05.

Ot nonmyuenwure pezynrata B 90-51 ieH Oe ycTaHOBEHO, Ue (priekcus
B IIMATAa Ha MAIMCHTUTE OT KOHTpPOJIHATA rpyna ¢ 0e3 mpomsHa,
JOKaTO B EKCIIEpUMEHTAIHATa Tpyla OTHOCHUTENHHUS [T Ha
MAIUEHTHTE C TOPHUTE HA-BHCOKM CTOMHOCTH Ha ITOKA3aTeNs Ce
yBeJIMYaBa.

Ornekcus (rpagycu)

% 8750 2 -8 ten
o 071540 75.256° 45-5 fen
70{ 62.145 == 90-5 ient
60156,12° 56.22°

KI EI'

Quzypa 16. Obem na Oseurcenue — ¢hnexcus npeou u cieo
kunesumepanusn ¢ KI' u EI'

CrenoBartelHo, Texap TepanusTa NPUIIOKEHA B
eKCIepUMEHTalHaTa Tpyna MnpoAbbkaBa (Makap u  1o-ciadbo)
TIOJIOXKUTETHOTO CH BB3ACHCTBHE W 10 Kpas Ha 90-1 meH, Koero
JIOKa3Ba JIBITOCPOYHATA MYy e(DEKTUBHOCT CIIe/I MPEyCTaHOBSBaHE Ha
MpoLeIypHTE.

Cnopen Joshi et al. (2020) npu Oonka B MmHMHAHHSA AT
(ocTeoxoHapo3a) obeMa Ha NBWKCHHE € OTPaHWYCH BHB BCHUYKHU
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paBHMHU ((iIeKcHs, eKCTEH3Ms, JIaTepaJieH HAKJIOH Ha JIsiBa U AACHA
CTpaHa M poTalus Ha JisiBa M ASICHA CTpaHa) W 4e HaMajeHaTa
MOJBMKHOCT B IIHSITA TOTPHHACS 3a 00JNKaTa B ITMHHUAT 5.

CpaBHsiBaiiku HamuTe pe3ynTatd ¢ Te3u Ha Fernandes et al.
(2023), mpumokunu Ha KeHH ¢ HecnenuduuHa OOJKa B IIHATA
(ocTeoxoHpO3a) M pa3leNeH! Ha CilydaeH IPHUHLMI B JBE TPYIH,
cneunannu ympaxHenus: 3a KI', cTpeuuHr, rio6aiHO MOCTypaiHO
npepb3nuTanue 3a EI' u ynpakxHeHus 3a B KbIIK Ha JIBETE IPYIU B
OBTU CEIMHUYHO, B NPOABIDKCHHE HAa 4 CEAMUIM, CTaBa SICHO, 4e
Moji3BaHaTa OT HAac METOAWKAa BOOU JIO TMO-TOJNSIM HPOLEHT
nonoopenue. TeXHUTe pe3ynTaT OKa3BaT ye, CpeHaTa CTOHHOCT €:
60.12+12.45 rpagyca, a 3a EI' cpenHaTa cTOMHOCT mokasBa 4e, €:
64.92+6.67 tpamyca. Hammre pesynratu mokKasBaT 4e, cpeaHaTa
croitHocT 3a KI™ e: 71.54+3.083 rpangyca, a 3a EI' cpeanara croitHocT
e: 87.5+13.21 rpanyca (Fernandes et al., 2023).

PesynTatuTe mokassart, 4e MalMeHTH C AUArHO3a OCTEOXOHIPO3a,
mo cpaBHeHHe ¢ MeToaukuTe Ha Fernandes et al. (2023), kbaero ca
MPUIOKEHN MHTEPBEHIMH BKIYYBALY CIIEHUATHH YIPAKHEHHUS 3a
KI" u ctpeunnr, rinodamHo mocTypaiHo npepb3nutanue 3a El, B mo-
TOJISIM TPOILIGHT c€ MOA0OpsBaT ciiell MPUIOKEHHE Ha METOIUKaTa
MOJI3BaHa OT Hac, BKIIoUBaiia u Tekap Tepamus.

CpaBHsBaliKi OTHOBO HAIIMTE pe3yntaty ¢ Te3u Ha Siddiqui et al.
(2022), npunoxunu Ha nuna ¢ HecrmenuduyHa OOJKA B IIMATA
(ocTeoxoHpO3a) U paz/iesIeH! Ha Ha CIy4yaeH NMPUHIIMII B IBE TPYTIH,
mobmmm3arus 32 KI' u Qusmorepanesrnyno seuenme 3a EI, ¢
MPOABIDKUTENHOCT 45 MUHYTH B NPOABJDKEHUE Ha 2 Mecela, cTaBa
SICHO Ye, TI0JI3BaHaTa OT HAC METOJAWKA BOJH IO MO-TOJISM IPOIEHT
nosoopenue. TeXHUTE pe3ynTaTH MoKa3Bar ue, CpeHaTa CTOMHOCT 3a
KT e: 74.25+1.78 rpanyca, a 3a EI' cpennara croiiHOCT €: 69.9+9.35
rpamyca. Hammre pesynratu mokassar 4e, cpeaHarta ctoiHocT 3a KIT
e: 71.54+3.083 rpanyca, a 3a EI" cpennara croitnoct e: 87,5+£13,21
rpaxyca (Siddiqui et al., 2022).

AHnanuzupaiiku pesynrarute 3a (JIeKcus B IpagyCcH, CTaBa SICHO,
4e clie/l MPUIIoKEHHEe Ha METOIMKaTa M0JI3BaHa OT HAC, BKIFOYBAIIa 1
Texkap Tepanus e no-eeKTHBHA. 3a pa3jinKa OT HAC MPH APYTH aBTOPH
pesyarature nokassart nogoopenue B KI'. Toa Bomu 10 MUChITA, ye
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M3IIOJI3BAHETO HA HAIIaTa METOIUKA TOBEXKIA 10 TTO-A00pH pe3ynTaTH
1 OM MOTJIa J1a Ce TIpuyIara MpH Mo-TOJIsIM Opoil maIeHTH.

111.16. Pe3yaTatu ot bIiIOMETpHs CJeIBAHETO HA o0eMa Ha
JABMKEHHME HA IIUATA (EKCTEH3U)

Cnen 45-s1 mHeBHA KUHE3UTEpaIusl pe3ylTaTUTe HAa KOHTPOJIHATA
rpyna TOKa3BaT MOAOOpEeHHe Ha eKCTeH3Ws Ha mmusAta 10 52.28
rpanayca. BapuatuBHoctTa Ha pesynrartute Vo,=15.44. Cnen 90-s nen
MIPY IPUIIOKEHUETO Ha KHHE3UTepamnus pesyirarute ca 69.12 rpamyca
KOETO TPEAIOCTaBs CPABHUTEIHO IINPOK JOBEPUTEICH HHTEPBAI HA
CpeaHaTa CTOWHOCT 3a TeHepaTHaTa ChbBKYITHOCT.

B excniepumMenTaHaTa rpymna npe3 90-s1 neH o0eMa Ha IBUXKCHHE
Ha eKCTeH3Us HapacTBa A0 69.12 rpagyca, KOMTO pe3yaTar € o-BUCOK
B CPAaBHCHHUEC C YCTAHOBCHHA B KOHTpOJIHATA rpyIia.

Tabnuya 21. Pezynimamu om obema Ha OguiiceHue @ wiuama
EeKCHeH3Us 6 KOHMPOJIHAMA U eKCREPUMEHMATHAMA ZPYna npeou
U cl1ed KUHe3umepanus

IMoka3atenu KonTponua rpyma ExcniepumenTaina rpyma P<0.05
n=40 n=40
X SD V% X SD V%
I-Bu 1eH 40.375 | 11.20 25.95 | 40.256 | 14.1 35.01 0.1248
45-9 nen 52.28 3.5652 15.44 | 61.78 9.368 16.97 0.0414
90-51 fieH 62.55 1471 12.13 | 69.12 7.689 11.57 0.0423

Exctensus (rpajycu)

BER 1-Bu ien
EFR 45-5 nen
90-s nen

Quzypa 17. Obem na Osuricenue — eKCHeH3UA npeou u cieod
kunesumepanusn ¢ KI' u EI'

CpaBHsiBaiiku HammTe pe3yiaTatd ¢ Te3u Ha Fernandes et al.
(2023), mpunoxmwin Ha KeHH ¢ HecrnenuduyHa OoiKa B MIMATA
(ocTeoxoHIpPO3a), M pa3fe’eHn Ha CIIydaeH MPHUHIHWI B JBE TPYIIH,
cnenwanHu ynpaxsaenus 3a KI', cTpedwHr, riiobaiHO MOCTYypaiHO
npesb3nuTanue 3a EI' u ynpakHeHus 3a B KbIIM Ha JIBETE IPYIU /IBa
'BTU CEJIMUYHO C TPOJBIDKUTENTHOCT 40 MUHYTH B MIPOJBIDKCHUE HA
4 cenqmuIy, CTaBa SCHO Y€, TIOJI3BaHATa OT HAC METOIMKA BOJIH JI0 TI0-
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roJsIM TIPOLEHT MofgoOpeHue. TexHuTe pe3ynTaTH IOKa3BaT ue,
cpenHata ctoiHocT 32 KI™ e: 54.92+7.93 rpanyca, a 3a EI' cpengnara
CTOMHOCT MOKa3Ba ue, e: 55.44+8.46 rpanyca. Hammre pesynraTtu 3a
KI' moxa3Bat cpemna ctoiiHOCT: 62.55+1.471 rpamyca, a 3a EI'
cpemHaTa cToHOCT €: 69.12+7.689 rpamyca.

PesynTatuTe nmokassart, 4e MalMeHTH C AUArHO3a OCTEOXOHIPO3a,
mo cpaBHeHHe ¢ MeToaukute Ha Fernandes et al. (2023), kpaero ca
MPUIOKEHN MHTEPBEHIMM BKIIyYBAaIlM CIIELUATHN YIPAKHEHHS 3a
KI' u crpeunnr, riodamHo mocTypaiHo npepb3nuTanue 3a El, B mo-
TOJISIM TPOLIEHT c€ MOAO0OpsBaT Ciel] MPUIOKEHUE Ha METOIMKaTa
MoJI3BaHa OT Hac, BKIIouBaiia u Tekap Tepamnus.

Ob6aue Hue cme momyumnu kpM 90-s1 nmeH, we P=0.051, kpaeTo
MOYTH HAMA CTaTUCTUYECKHU JOCTOBEpHA pasznuka P>0.05.

CpaBHsiBaiiky OTHOBO HaiiTe pesynratu ¢ Te3u Ha Siddiqui et al.
(2022), npwroxwau Ha JMna ¢ HecneiuduyHa OOJNKAa B IIKATA
(ocTeoxoHapo3a), U pa3lesieHH Ha Cly4yaeH NMPHUHLMI B JBE TPYIIH,
mobOunm3arus 3a KI' u ¢usuorepaneprnyHo neuenne Ha EI, ¢
NPOIBIDKUTETHOCT 45 MUHYTH B MPOIBDKEHHE Ha 2 Mecella, CTaBa
SICHO Y€, MOJI3BaHaTa OT HAC METOAMKA BOIH IO MO-TOJISIM IPOLIEHT
nosoopenue. TeXHUTE pe3ynTaTy MoKa3Bar ue, CpeAHaTa CTOMHOCT 3a
KT e: 56.3+£9.17 rpanyca, a 3a EI' cpegnarta croiinoct e: 54.82 + 8.57
rpanyca. Hamure pesynrartu nmokasar ye, cpeaHara croiHoct 3a KIT
e: 62.55£1.471 rpanmyca, a 3a EI' mokasBar cpemHaTa CTOHHOCT:
69.12+7.689 rpamyca (Siddiqui et al., 2022).

AHanu3upaiKy pe3yaTaTUTe 3a eKCTEH3Us B IPagycH, CTaBa SICHO,
4e cJIe] NPUIOKEHHE Ha METOIMKaTa MOJI3BaHa OT Hac, BKIIIOYBAIlA U
Texap Tepanusi € mo-e)eKTUBHA, TO-BUCOKHU Ca PE3YJITATUTE.

Obave pe3ynraTuTe TPU EKCTEH3Us TIOKa3BaT, ue HsiIMa
CTaTUCTUYECKU 3HAuUMMa pa3iuka Mexny asere rpynu P=0.051
kpaeTo e P>0.05.

II1.17. Pe3yaraTtu oT 00eMa Ha IBH:KeHHe B LIUATA POTALUSA B
KOHTPOJIHATA U eKCIIepMMEHTA/IHATa rpyna (JIsiBa cCTpaHa)

Pe3synrarute oT cpenHaTa CTOWHOCT B KOHTPOJIHA Ipyma cief 45-1
neH e 67.375°46.369 rpanyca. CrangapraoTo otknonenne SD=6.369.

[lo oTHOWIEHNE HA BapHAaTUBHOCTTA Ha PE3YIATATUTE B KOHTPOJIHA
rpyna ¢ V¢=15.19, koero moka3Ba, 4Ye KOHTpOJHATa TIpyna e
CPaBHUTEIHO €JHOPOJIHA [T0 OTHOIIICHNE Ha M3CIIE/IBAHUS ITOKa3aTel.
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IIpu 90-1 gen P=0.0411, xoeTo moka3Ba, 4e MMa CTATHCTHYCKH
3HaYMMa pas3iuka B nBere rpymu, P<0.05.

B excnepumenTtanHata Tpyma B 45-1 &eH ce HaOmronaBa
moIo0peHNe Ha POTAIUs OT JissBaTa cTpaHa 1o 72.765 rpagyca, KOWTO
pe3ynTaT € MO-BHCOK B CPaBHEHHE C YCTAHOBEHHS B KOHTPOIHATA
rpyna. BapmaTHBHOCTTa Ha pe3yNTaTUTE € IO-HHUCKA CIIPSMO
koHTposHata rpymna (Vy,=11.58), koeTo ynecHsBa MPUIOKEHHUETO HA
kuHe3uTepanus. B xpas Ha 90-s1 meH mogoOpeHHeTo € Mo-ToJISIMO 10
79.991 rpagyca B cpaBHEHHE C KOHTPOJIHATA TPYIIA.

Tabnuya 22. Pezynimamu om obema Ha OujceHue 8 wiuama
pomayus 6 KOHMPOIHAMA U eKCHEPUMEHMATIHAMA ZPYRA RPpedu U
cled Kunesumepanus

IMokasaremn | KonTponna rpyma ExcriepuMenTaiHa rpymna P<0.05
n=40 n=40
X SD V% X SD V%
|-Bu nen 50421 | 10.37 20.57 | 50.335 | 7.628 19.91 | 0.2228
45-51 fen 67.375 | 6.369 15.19 | 72.765 | 4.589 11.58 | 0.0277
90-51 ien 71.66 2.481 1420 | 79.991 | 3.222 7.33 0.0311

[lo-nmobpure pesynratn B EI' ymocToBepsBaT © MMO-BHCOKA
e(eKTUBHOCT Ha EKCIIEPUMEHTAIHUSA MOJEN Ha KUHE3UTEparus,
KOHTO ca cliecTBUe 0T Tekap Tepanusra.

IIpn wu3mepBaHe Ha poTanusaTa Ha IIHAATa CME IOJYYMIN
JBYCTPAaHHO OIpaHUYCHUE HA 00eMa Ha ABMKCHHE.

Potauus (1s1Ba cTpana)

100

9% I-bi zen
80, 7 45-5 nen
70 67.375° EEEE 90-1 en

50.421°

1.66° 72.765

50,
40,
30
20
10

KT El

Quzypa 18. Odem na Osudcenue — pomayus npeouw u cieo
kuneszumepanusa ¢ KI'u EI’

CpaBHsBaiikn HamuTe pe3ynraTd ¢ Tesu Ha Fernandes et al.
(2023), npunoxmwiM Ha keHH ¢ HecrenduuHa OoJKa B IIMSTA
(ocTeoxoHIpPO3a) U pa3/eNeHn Ha CIy4yaeH MPHUHIWI B JIBE TPYIIH,
cnenuanHu ynpaxsaenus 3a KI', cTpedwHr, riio0aiHO MOCTYypaiHO
npesb3nuTanue 3a EI' u ynpakHeHus 3a B KbIIX Ha JIBETE IPYIU /1Ba
I'BTU CEAMUYHO C MPOABIDKUTENHOCT 40 MUHYTH B IPOABIDKCHUE Ha
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4 cepMuIy, CTaBa SICHO Y€, [10J3BaHATa OT HAC METOAMKA BOIH 10 110~
TOJISIM TIPOIICHT ITOI00pEHHE.

TexHnute pesynraTu mokas3Bar 4e, cpenHaTa croifHocT 3a KI e:
63.58+6.40 rpanyca, a 3a EI' cpegnarta croitHocT: 63.78+8.92
rpanyca. Hamure pe3ynrartu nmokassar, 4e cpeaHarta croiHoct 3a KIT
e: 71.66+2.481 rpanyca, a 3a EI' cpegnara cToifHOCT MOKa3Ba e, €:
79.991+£3.222 rpagyca.

PesynTatuTe nmokassart, 4e ManUeHTH C AUArHO3a OCTEOXOHIPO3a,
mo cpaBHeHue ¢ MeromukuTe Ha Fernandes et al. (2023), ksaero ca
MPWIOKEHN WHTEPBEHLWH BKIIOYBALIM CIICLUATHH yINPaKHEHUS 3a
KT u ctpeuunnr, rmobanHo noctypainHo npepb3nuTtanue 3a EI, B mo-
TOJISIM MPOLIEHT c€ MOAOoOpsBaT Ciiel] MPHIOKECHUE HAa METOIMKaTa
MoJI3BaHa OT Hac, BKIIouBaiia u Tekap Tepamnus.

CpaBHsiBaiiku OTHOBO HaiiTe pesynraru ¢ Te3u Ha Siddiqui et al.
(2022), npwroxuau Ha JMna ¢ HecneiududyHa OOJNKa B IIKATA
(ocTeoxoHapo3a) M pa3leNeH! Ha CilydaeH MPHUHLUI B IBE TPYIH,
mobOunm3anus 3a KI' m QusmorepaneBTuuno Jjeuenue Ha ET,
NPOIBIDKUTETHOCTTa € 45 MUHYTH B NPOABIDKEHUE Ha 2 Mecela,
CTaBa SICHO 4e, II0J3BaHaTa OT HAC METOJMKAa BOOU A0 IO-TOJISAM
MPOLEHT NoAoOpeHne. TexXHUTe pe3ynTaTH IMOKa3BaT 4e, CpelHaTta
croitHocT 3a KI' e: 85.23+2.28 rpagyca, a 3a EI' cpeqnaTa cTroitHOCT
e: 74.97£1.51 rpanyca. Hamute pe3ynratu mokasBaT 4e, cpeaHaTa
croitHocT 3a KI™ e: 71.66+2.481 rpagyca, a 3a EI' cpeanaTa croiiHOCT
nokassa ue, . 79.991+3.222 rpaayca (Siddiqui et al., 2022).

AHanu3upaliku pe3yiTaTHUTE 3a pOTalMs Ha JigBa CTpaHa B
rpajsycH, CTaBa sICHO, e CJIe]] IPUIOKEHNE Ha METOIMKaTa [0JI3BaHa
OT Hac, BKITIouBamia u Tekap Tepamnus e no-epeKTHBHA. 3a pa3iiuKa OT
HAaC TIpH JIPYTH aBTOPH pe3yiTaThTe nokassar nogoopenue B KI'. Tosa
BOJM /10 MUCHJITA, Y€ M3MOJI3BAHETO Ha HAIlaTa METOAMKA JOBEXKAA
70 TO-7100pHu pe3ynraTd u OW MOIJIa Jja ce TpHilara MpH Mo-ToJsIM
Opoii marueHTH.

111.18. Pe3ynraTtu ot 00ema Ha ABM:KeHHe HA LINMATA POTALMA
B KOHTPOJIHA W eKCIIEPHMEHTAJHA Tpyna (IsiCHA CTPaHa)

Crnen 45 nHeBHA KHHE3UTEPAIU 00EMbT Ha IBIDKEHUE HA POTAITHS
Ha JsjCHa CTpaHa OT KOHTposiHaTta rpyna € 67.142 rpanyca.
[lanmenTuTe NpPOABIDKABAT CAMOCTOSATENIHA KHHE3UTEpamus [0
mporpaMa 3a JIOMallHH YCIIOBHS, KaTO PEe3yNTaTUTE 3aBUCIT OT
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MOTHBAallUATA WM, [PABHIHOTO HWPEIOBHO W3MIBIHEHHE Ha
YIpaXHEHHUITa, aHATOMAYHA OCOOCHOCTH HA TAIMEHTHUTE, BH3PACT,
MoJl, KakTo ¥ BIMAHHUETO Ha ChHIIECTBYBallaTa JUarHosa
OCTEOXOHIPO3a.

Cnen 90-s1 neH B KOHTpOJTHATA TpyTIa CpelHaTa CTOWHOCT Ha obeMa
Ha JIBIDKEHUE poTalus Ha JscHa cTpaHa e 71.66+8.127 rpamyca.

B ekcnepumenrtannata rpyna ce HaOnrofaBa IOKauBaHE Ha
CTOWHOCTHTE Ha pOTAlMA Ha JsiICHA CTpaHa B musATa 10 78.559 rpamxyca
B kpas Ha 90-s1 neH. BapuatuBHOCTTa HA pe3yNATaTUTE € MO-HUCKA OT
oTyeTeHata B KoHTpoiHara rpyma (V«=4.66), koeTo moka3Ba, e
rpymnaTa € elHOPOHA 10 OTHOIIEHHE Ha U3CIIeBAaHHS TIOKa3aTell.

Tabnuya 23. Pezynimamu om obema Ha 0guiiceHue @ wiuama
pomayus 6 KOHMPOIHAMA U eKCHEPUMEHMATIHAMA ZPYRA RPpeou U
clled KuHesumepanus

IMoxkasaremn | KonTponna rpyma ExcriepumenTaHa rpymna P<0.05
n=40 n=40
X SD V% X SD V%
I-Bu neH 50421 | 3.26 17.43 | 50.335 | 3.844 18.55 | 0.2581
45-3 nen 67.142 | 5.260 1750 | 72.765 | 3.922 9.50 0.0225
90-s1 en 71.66 8.127 15.83 | 78559 | 9.075 4.66 0.0277

PoTauus (ascHa cTpaHa)

) FFEHE [TbpBus JieH
78.559 :
7166°  72.765° 45-2 pent
¥ R 90-5 nen

Quzypa 19. Obem Ha Osudrcenue — pomauus npeou U cjieo
kunezumepanus ¢ KI' u ET’
P-croitnocture (P=0.0268) mokasBar, d4e cuenq 90-1 1eH

MpUIaraHeTO Ha KHHE3WUTepamus WMa CTaTUCTUYEeCKH 3HauuMa
pa3irka B IOCTUTHATUTE PE3YJITATH W TI0Ka3Ba, Y€ ChIIECTBYBA I10-
BUCOKa  e(EeKTUBHOCT Ha  eKCIepUMEHTalHaTta TIpyna Ha
KHHE3UTEeparus Py CPABHEHHETO ¢ KOHTPOITHATA TPYTIa.
CpaBHsBaiikn HamuTe pe3ynraTd ¢ Te3u Ha Fernandes et al.
(2023), npunoxmwin Ha keHH ¢ HecrenuduyHa OOJKa B LIMATA
(ocTeoxoHapo3a) M pa3lieNeHd Ha CilydaeH MPHUHLUI B JIBE TPYIH,
cnenuanHu ynpaxsaenus 3a KI', cTpedwHr, riiobajgHO MOCTYypaHO
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npepb3nuTanue 3a EI' u ympakHeHus 3a B KbIIM Ha JBETE IPYIH,
CTaBa SICHO 4e, II0J3BaHAaTa OT HAC METOJMKAa BOOU A0 IIO-TOJIAM
MOPOLEHT NoAoOpenne. TexHUTe pe3ynTaTH IMOKa3BaT 4e, CpeaHaTa
croitHoct 3a KI' e: 59.62+9.65 rpanyca, a 3a EI' cpennarta croitHOCT:
59.3249.11 rpamyca. Hammre pesynararn moOKas3Bar, 4e CpeaHATa
crortHocT 3a KI"e: 71.6514+8.127 rpamyca, a 3a EI' cpennaTa cToifHOCT
nokassa ue, e: 78.559+£9.075 rpanyca.

PesynTatuTe nmokassart, 4e ManUeHTH C AUArHO3a OCTEOXOHIPO3a,
mo cpaBHeHue ¢ MertomukuTe Ha Fernandes et al. (2023), ksaero ca
MPWIOKEHN WHTEPBEHLWH BKIIOYBALIM CIICLUATHH yINPaKHEHUS 3a
KT u ctpeuunHr, rmobanHo noctypainHo npepb3nuTtanue 3a EIN, B mo-
TOJISIM MPOLIEHT c€ MOAOoOpsBaT Ciiel] MPHIOKECHUE HAa METOIMKaTa
MoJI3BaHa OT Hac, BKIIouBaiia u Tekap Tepamnus.

CpaBHsiBaiiky OTHOBO HaiiTe pesynratu ¢ Te3u Ha Siddiqui et al.
(2022), mpunoxwin Ha nUIa ¢ HecnenuduyHa OONKa B IIMATA
(ocTeoxoHapo3a) M pa3leNeHd Ha CIy4aeH NMPHUHLUI B ABE TPYIH,
mobmmmzanust 3a KI' m ¢usnorepaneBrnyno nedenue 3a EI, ¢
NPOIBIDKUTETHOCT 45 MUHYTH B MPOIBDKEHHE Ha 2 Mecella, CTaBa
SICHO Y€, MOJI3BaHaTa OT HAC METOAMKA BOIH IO MO-TOJISIM IPOLIEHT
nooopenue. TeXHUTE pe3ynTaTy MoKa3Bar ue, CpeJHaTa CTOMHOCT 3a
KT e: 79.924+4.33 rpanyca, a 3a EI' cpennara ctoiHocT e: 71.32+5.64
rpanyca. Hamure pesynrartu nokasar ye, cpenHara croinoct 3a KIT
e: 71.651%£8.127 rpaxyca, a 3a EI' cpegHaTta CTOWHOCT MOKa3Ba 4e, €:
78.559+9.075 rpazayca (Siddiqui et al., 2022).

AHanu3upaiku pe3yiaTaTUTEe 3a POTaluusl Ha AiCHA CTpaHa B
rpajsycH, CTaBa sICHO, e CJIe]] IPUIOKEHNE Ha METOIMKaTa [0JI3BaHa
OT Hac, BKITIouBamia u Tekap Tepamnus e mo-e(peKTHBHA. 3a pa3iiuKa OT
HAaC TIpH JIPYTH aBTOPH pe3yiTaThTe nokassar nogoopenue B KI'. Tosa
BOJIM /10 MUCHJITA, Y€ M3MOJI3BAHETO Ha HAIlaTa METOAMKA JOBEXKAA
70 TO-7100pHu pe3ynraTd u OW MOIJIa Jja ce TpHilara MpH Mo-ToJsIM
Opoii marueHTH.

II1.19. Pe3yaraTn oT 00emMa Ha ABHKeHHEe B IIMATA JIaTepaaeH
HAKJIOH B JISIBA CTPAaHA B KOHTPOJIHATA U eKCIePHMMEHTATHATA
rpyna

Cren 90-51 eH OT NPUIIOKEHUETO Ha KMHE3UTEPaIusl pe3yaTaTuTe
B KOHTpOJIHATA IpyIia MoKa3BaT MoA00peHre Ha JIaTepaHUs HAKJIOH
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OT JIABaTa cTpaHa B musATa A0 39.42 rpanmyca. BapmatuBHOCTTa Ha
pesynratute e Vo,=11.18.

B excriepuMeHTanHaTa rpyna CTOMHOCTUTE Ha JIaTepaTHUs HAKIOH
OT JsiBaTa cTpaHa gocturat 44.53 rpanyca npe3 90-1 aeH.

Tabnuua 24. Pesynmamu om obema Ha Osujricenue 8 wuama
Jlamepanen HAK/10H 6 KOHMPOIHAMA U eKCRePUMEHMATHAma 2pyna
npeou u cjied Kunezumepanus

IMoka3artenu KonTponua rpymna ExcnepumenTaiHa rpymna P<0.05
n=40 n=40
X SD V% X SD V%
I-Bu neH 29.63 6.993 23.61 | 29.62 7.628 26.91 0.1322
45-9 nen 33.11 2.855 15.75 | 3857 4.589 39.33 0.0151
90-51 ien 39.42 0.5256 11.18 | 44.53 3.222 9.77 0.0222

BapuatuBHOCTTAa Ha pesynratute € HUCKA V%=9.77% wm
ChCTOSTHUETO Ha MAIMEHTUTE 110 OTHOIICHHUE Ha JaTePaHUS HAKJIOH
OT JIABATa CTPaHa B IIKUATA € TPUOIU3UTEITHO SAHOPOTHO.

Jlatepanen HawioH (Js1Ba CTpaHa)

2t I-Bu nen
E=45-1 1cn
=R 90-1 nen

o o
@uzypa 20. Obem na osuricenue — 1amepaieH HAKI0H Hpeou u
cned kunesumepanus ¢ KI' u EI’
Karo 1510, pesynrarure nocturaartu mpes 90-5 1eH ca ¢ mo-HucKa
TIpOrpecusi B CPaBHEHUE C MPEAXOAHUA nepuos (45-51 eH) U 3aBUCH
OT MOTHUBaIIMATaA Ha MATUCHTHUTE 3a Bb3CTAHOBABAHE HA ITbJIHUA O6CM

Ha JIBM)KEHHUE Ha LIHTA.

Kem 90-1 nmew ce mokasBa, ude P=0.0216 kpmeTro wnma
CTaTUCTUYECKH JTOocTOBepHA paziuka P<0.05.

CpaBHsBaiikn HamuTe pe3ynraTd ¢ Te3n Ha Fernandes et al.
(2023), npunoxmwin Ha keHH ¢ HecrenHduuHa OoJKa B IIUATA
(ocTeoxoHIpPO3a) U pa3/eNeHn Ha CIy4yaeH MPHUHIWI B JIBE TPYIIH,
cnenwanHu ynpaxsaenus 3a KI', cTpedwHr, riiobaiHO MOCTYypagHO
npesb3nuTanue 3a EI' u ynpakHeHus 3a B KbIIX Ha JIBETE IPYIU /IBa
I'BTU CEAMUYHO C MPOABILKUTENHOCT 40 MUHYTH B IPOABIDKCHUE HA
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4 cemmuIy, CTaBa SICHO Y€, TIOJI3BaHaTa OT HAC METOIMKA BOJH JI0 TI0-
TOJISIM TIPOIICHT ITOI00pEHHE.

TexHnute pesynraTu mokas3Bar 4e, cpenHaTa croifHocT 3a KI e:
39.26+6.47 tpamyca, a 3a EI' pesynrature mnokas3BaT cpeaHaTa
crorocT: 40.23+£6.25 rpamyca. Hammre pe3ynratu mokasBar de,
cpennara croitHOCT 3a KI' e: 39.42+0.5256 rpanyca, a 3a EI' cpegnara
CTOMHOCT MOKa3Ba ue, e: 44.53+£3.222 rpaayca.

PesynraruTe moka3Bart, 4e MAalMEHTH C JUArHo3a OCTEOXOHIPO3a,
mo cpaBHeHue ¢ MertomukuTe Ha Fernandes et al. (2023), ksmero ca
MPWIOKEHN WHTEPBEHLWH BKIIOYBALIM CIICLUATHH yINPaKHEHUS 3a
KT u ctpeuunnr, rmobanHo noctypainHo npepb3nuTtanue 3a EI, B mo-
TOJISIM TIPOIIEHT Ce€ TOAO0OpSBAT CieN MPWIOKEHHE Ha METOAMKATa
MoJI3BaHa OT Hac, BKIIouBaiia u Tekap Tepamnus.

CpaBHsIBaliKi OTHOBO HaIIUTe pesynarature ¢ Te3u Ha Siddiqui et
al. (2022), mpunoxxunu Ha JUIa ¢ HecnenuduyHa OONKa B IIHSITA
(ocTeoxoHPO3a) U pa3/ieNieHH Ha CIydaeH MPHUHIWI B JIBE TPYIIH,
mobmmmzanust 3a KI' m ¢usnorepaneBrnyno nedenue 3a EI, ¢
NPOIBIDKUTETHOCT 45 MUHYTH B MPOIBDKEHHE HAa 2 Mecela, CTaBa
SICHO, Y€ TIOJI3BaHATa OT HAC METOAMKA BOIM IO TO-TOJISAM IMPOIEHT
nosoopenue. TeXHUTE pe3ynTaTy MoKa3Bar ue, CpeAHaTa CTOMHOCT 3a
KT e: 37.17 £ 6.19 rpanyca, a 3a EI" cpennata croitnocrt e: 32.45+6.4
rpanyca. Hamure pe3ynaraTtu, mokaspar 4e, cpenHarta ctoiHoct 3a KI'
e: 39.42+0.5256 rpagyca, a 3a EI' cpegHaTa CTOWHOCT TTOKa3Ba 4e, €:
44.53+3.222 rpazayca (Siddiqui et al., 2022).

AHanu3upaiky pe3ynTaTUTe 3a JaTepalieH HAKIIOH Ha JisiBa CTpaHa
B TpajaycH, CTaBa SCHO, 4e CJeJ NPWIOKEHHE Ha METOAHMKaTa
MoJI3BaHa OT Hac, BKIIoUBaia u Tekap Teparus e no-epeKkTuBHa.

I11.20. Pe3yaTaTi 0T 00eMa Ha ABUKeHHE B IIMATA JaTepajieH
HAKJIOH B JISICHA CTPaHA B KOHTPOJIHATA U €KCIIePUMEHTAIHATA
rpyna

Pesynrtatu B KOHTpoOJIHATa Tpyma ciex 90-51 IeH OT MPUIIOKEHUETO
Ha KWHE3UTEepaIus OKa3BaT yBeJIMUeHNE Ha o0eMa Ha JABHKEHHE Ha
JlaTepallHUs HaKJIOH OT JsicHaTa cTpaHa Ha musrta 10 40.23 rpanyca.

BapuatuBHOCTTa Ha pe3ynTaTUTe € OTHOCHTENHO J00pa
(V%=3.06).

CpenHOTO CTaHJapTHO OTKIIOHEeHHE € Bucoko SD=10.391.
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B ekcrepuMeHTanHATa TpyMa JaTEepalHUSAT HAKIOH OT JsiICHATA
cTpaHa ce momoOpsiBa mo 44.34 rpamyca cimen 90-1 meH ot
MPUIOKEHUETO HAa KHHE3UTEPAITHsl.

BapuatuBHocTTa Ha pesynTarute € HUCKa Vo,=4.66.

K®M 90-1 nen ce momyvana, ye P=0.0401, koero mokassa, ue uma
CTaTHCTUYECKH JJOCTOBEPHA pa3ifKa MexXAy asere rpymu, P<0.05.

Tabnuua 25. Pesynmamu om obema Ha Osuricenue 8 wuama
Jlamepanen HaKAoH 6 KOHMPOIHAMA U eKCHEPUMERMATHAMA ZPyna
npeou u cjied Kunezumepanus

IMoka3atenu KonTponua rpyma ExcniepumenTaina rpymna P<0.05
n=40 n=40
X SD V% X SD V%
I-Bu 1eH 29.25 6.899 18.10 | 29.21 5.844 18.55 0.1322
45-9 nen 33.62 8.163 4.88 35.85 3.922 9.50 0.0349
90-51 e 40.23 10.391 3.06 44.34 2.075 4.66 0.0401

PesyntaTute nocturnatu npe3 90-4 IeH ca ¢ Mo-HUCKa IPOrpeCcHs
W 3aBHCAT OT MOTHMBAalMATA M MPABWIHOTO U3IIBJIHEHHE Ha
YIPaXHEHUATA HA MALMEHTUTE B JOMAIIHH YCIOBUSL.

[IpusoxeHusAT anTepHaTUBEH aHAIM3 32 IIPOBEPKa HA XUIIOTE3HU U
HaJIM4YUe Ha CTaTHCTUYECKa 3HAUMMOCT Ha Pa3jMKUTE B CPEIHHUTE
3Ha4YeHHs Ha rokasarens B asere rpynu rnpu P=0.0401 e BugHo, ue e
Mo-100pOTO  MOCTMXKEHHE B EKCIEpUMEHTalHaTa TIpyna, U €
CTaTHCTUYECKH 3HAYMMO U € TIOJyYEeHO Clie]] MPUIIOKEHHUS METO Ha
KuHe3uTepanus ¢ Tekap TepamusiTa, KOETO IO YTBBbpPXK/JaBa U KaTo
e(eKTHBEH KaTO Cce CpaBHSIBA C KOHBEHIIMOHAJIHMS METOA M3II0JI3BaH
B KOHTPOJIHATA IpyTa.

Jlatepanen HakiIoH (JCHa cTpaHa)

50

SR caa ] BSTERSH
[T 45-5 nen
B 90-51 ten

K El
QDuzypa 21. Obem na ogudicenue — namepaien HAKI0H npeou u
cneod kunesumepanus ¢ KI' u EI’
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CpaBusiBaiiku HaiuTe pesyiraTtu ¢ Te3u Ha Siddiqui et al. (2022),
NPWIOKWIN Ha JIMIAa C HecnenupudHa Oojka B IHATA
(ocTeoxoHapo3a) M pa3leNeHd Ha ClydaeH NMPHHLUI B ABE TPYIIH,
mobmmzanus 3a KI' m ¢usmorepaneBTnyno nedenue 3a EI, ¢
MPOIBIDKUTETHOCT 45 MUHYTH B TIPOABIDKEHHE Ha 2 Mecella, CTaBa
SICHO 4e, TIOJI3BaHaTa OT HAaC METOAMKA BOIH IO TO-TOJISIM IMPOIEHT
nogoOpenue. TexHUTE pe3ynTaT MoKa3Bar ue, CpeAHaTa CTOMHOCT 3a
KT e: 37.1746.19 rpanyca, a 3a EI' cpennara croiinoct e: 36.27+9.2
rpagyca. Hammure pesynratu noka3patr 4e, cpenHata 3a KI' e:
40.23+£10.391 rpanyca, a 3a EI' cpennara cTolHOCT € moka3Ba ue, ¢!
44.11+2.075 rpazgyca (Siddiqui et al., 2022).

AHanm3upaiky pe3yNTaTUTe 3a JTaTepaleH HAKIIOH Ha JisiBa CTpaHa
B TpajgyCH, cTaBa SICHO, 4e cJell MPHIOKEHHWE Ha METOJIuKaTa
MoJI3BaHa OT Hac, BKIIouUBaia u Tekap Tepamnus e no-epeKkTuBHa.

CpaBHsIBalikd OTHOBO HAIIIMTE pe3yiITaTd ¢ Te3u Ha Fernandes et
al. (2023), mpunoxuny Ha XeHH ¢ HecrenupuIHa OONKa B IIHSTA
(ocTeoxoHapo3a) U pa3zeNeHn Ha Ciy4yaeH MPHUHLHUI B JIBE TPYIIH,
cnenwanHu ynpaxuaeHus 3a KI', cTpedwHr, riobaiHO MOCTypaTHO
npeb3nuTanve 3a EI' u ympaxkHeHns 3a B KbIIM Ha JIBETE TPYIIH,
CTaBa SICHO 4e, IOJ3BaHaTa OT HAC METOJMKAa BOJIU A0 IMO-TOJSM
MIPOLIEHT NMOI00pEHHE.

TexHuTe pe3ydaTaTH MOKa3Batr, 4ye cpeaHarta ctorHocT 3a KI' e:
39.26+6.47 rpanmyca, a 3a EI' cpeanara croiiHocT e: 39.10+6.46
rpamyca. Hammre pesynratu mokassar 4e, cpeaHata cToiHocT 3a KIT
e: 40.23+10.391 rpanyca, a 3a EI' cpeanara croiinocrt e: 44.114+2.075
rpamyca.

PesynraruTe mokaspar, 4e MalyeHTH C JUarHo3a OCTEOXOHPO3a,
mo cpaBHeHue ¢ Metomukute Ha Fernandes et al. (2023), ksaero ca
MIPIJIOKEHN MHTEPBEHIIUMM BKJIIOYBAIIY CIICIIUAHU YIPAKHEHUS 32
KI" u ctpeuunnr, rinobanHo noctypaiHo npesb3nuranue 3a EI', B mo-
TOJISIM TIPOIIEHT c€ TOJ00psBAT Clie]| MPUIOKEHUE Ha METOJIUKaTa
MoJI3BaHa OT Hac, BKItouBama u Tekap Tepamnus.

B mnawanmoro mpeau mnpwiaraHeTo Ha METOJUTE IIBPBUS JEH
rpynure ca xomoreHu enHaksu U P>0.05. Cien mpunokeHneTo Ha
HAIlUTe METOAM BKIIOUMTEJIHO M Tekap TepamusiTa ce BHXKIA
nonobpenne npu koero P<0.05, ¢ u3KiIOYEHHWE HA JIBIDKEHUSATA
poTranuAa Ha JjACHA CTpaHa Ha HIWATa IPpHU CAHTUMETPUA U €KCTCH3UA
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pu BritoMeTpust Ipu kouto ¢ P>0.05. Moxxe 6u MeTomukara Hece
MOBITHSIBA TOYHO 32 TE3U JIBHIKECHUS U € HEOOXOJUMO MPHIIaraHeTo Ha
olle METOOM W CpEeACTBa 3a TNOBIHMSABaHETO W, WM TpsOBa
MPWIOKEHUETO Ja € MO-ABIr0 BpeMe, KaKTO M Ja Ce H3CIeaBar
BCHUYKH MYCKYITU YYaCTBAIH B JBWKCHUATA HA IIUITA.

Omie mipu 45-51 AcH e MPHIOKEHNETO Ha HallaTa METOIUKA Ce
ouepTasa mogoOpeHue B o0emMa Ha IBU)KEHHUE Ha IIHUSITA U HaMaJIsIBaHe
Ha Oonkata (P<0.05) ciemoBaTeaHO MMa CTAaTUCTHYECKH JOCTOBEpPHA
pasnuka Mexay aBere rpynu. [Ipu WHAEKC 3a MIHWHO YBpEXIaHe ce
Habmro1aBa moo0peHue Mpu KOETO JIUIATa ca C ,,JIEKH yBpeKJaHus ‘¢
clle[l TIPUIIOKEHUETO Ha HammaTa Metoauka. IIpu m.trapezius pars
descendens, m.sternocleidomastoideus u m.levator scapulae ce
HaOnroaBa HamalsBaHE HAa MYCKYJTHHS TOHYC M peryiupaHe Ha
MYCKYJIHUS JucOaliaHc, CIeI0BaTeHO U 0OJKaTa ce HaMasBa Clej
MPWIOKEHUETO HA HalllaTa METOIMKa 1 Tekap TepamnusaTa, a OTTaM ce
yBenu4aBa 1 o0eMa Ha JIBH)KCHHE B IIUATA.

U3BOIU

Ha 0a3zara Ha momy4eHHTE pe3yNTaTH MOTAT Jia Ce HampaBsT
cieqHUTE 0000IEHN 3BOM 3a TPAKTHKATA:

1. TlpunoxxeHueTo Ha KHHE3UTEPATIEBTUYHUTE METOIH (JieueOeH
Macax, MOCTU30METHUYHA peilaKCalusd, BEHAY3U, TPAKIIUH, CTPCUHHT U
TPUTEPHH TOYKH) B ChUYeTaHHWe ¢ (PU3HOTEpaneBTHUCH anapar TeKap
JI0Ka3a, 4e HE3aBUCHMO OT CTPYKTYpHHTE MPOMEHH, MOXKE Ja Cce
moso0pu  OOIIOTO CBhCTOSHUE, Jla ce NpeMaxHe OoJikara, jJa ce
HOPMAaJTU3Upa MYCKYJHUST TOHYC U Jla C€ YBEIHYH 3HAYUTEITHO
00eMBT Ha JBMKCHUE M JIa Ce MOAO00OPH KAuecTBOTO HA JKUBOT MPHU
Juia ¢ 0ojika B muiiHaTa 001acT (OCTEOXOHIPO3a).

2. [IlpunoxeHueTo Ha MaHYaIHUTE KWHE3UTEPAIlCBTHYHH
METOJM M TeKap MpH MAIUSHTH C JUCKOBA OOJECT Ha IIMHHUS ST
(ocTeoxoHIPO3a) Ha TPHOHAYHUAT CTHIIO, TOBEK/IA MO-TIBJIHOIICHOTO
penyuupane Ha  OOJKOBHS ~ CHHJAPOM, MOJOOpsBaHE  Ha
(YHKLIMOHAIHOTO CBCTOSIHHE M CIIOCOOHOCTTAa 3a W3IBJIHEHUE Ha
©KEIHEBHU TPYAOBHU U OUTOBU IEHHOCTH.

3. JleyeOHuTE ynpakHeHHs MOIIBPKAT 0o0eMa Ha JBH)KCHHUE B
IIUHHAS OTJIEN HA TPhOHAYHUS CTHIO (OCTEOXOHIPO3a).

4. Kunesutepanusrta u Tekap TepamusATa  HamalsiBaT
HCO6XOJII/IMOCTTa OT HECTCPOUAHU ITPOTUBOBB3INATIUTCIIHA CPEACTBA U
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moArIoMaraT MeJUKaMEHTO3HOTO JIeYeHHe, KaTo, B TOJSIM Opoi
CIIydad, TIpeACTaBIIsABaT HETOBa e(DeKTHBHA aITEPHATHBA.

5. Pesyntature OT BH3yalHO aHalIoOroBa cKaja 3a OoJka
MOKa3Bar, 4ye U3IIbJIHEHUETO Ha CIelnallHa IporpamMa oT YIpaKHEHHS
M yKazaHWS 3a TPaBWIHO W3MBIHEHHE Ha JEHHOCTH OT OuTa
Mpenana3BaT OT CHJIHA M TOCTOSHHA OOJKa B INMMHHHUS OTHEN Ha
IrpBOHAYHUS CTHIO (OCTCOXOHAPO3a).

HPEIIOPBKHN

Bb3 ocHOBa Ha TmONydeHWTE pE3YATaTH OT MPOBEIECHOTO
U3CleBaHe W M3BEIECHUTE M3BOJAM MPOU3THYAT CICTHHUTE MO-BasKHH
MPENoPBKH 32 MPAKTHKATA!

1. IlpenoppuBame mpwiIokeHHETO Ha Tekap TepamusTa Karo
4acCT OT KMHC3UTCpAIICBTUYHATA METOAMKA IIPHU MAIUCHTU C 60m<a B
IIMiHaTa 00J1acT (OCTEOXOHIPO3a) M C HAPYIICHO Ka4eCTBO Ha YKUBOT.

2. MuHHMaTHHUAT TIEPHOJA 3a TpHUaraHe Ha TEparieBTUYHUTE
ynpaxxHeHHs 1a 0b1e 3 Mecela, 1a ce Mpuiiarat MaHyaTHH TeXHHKH,
BKITIOUMTENHO Tekap Tepanusra.

HAYYHU ITIPUHOCHU HA JUCETPALIUOHHUS TPY [

1. JlucepramusTa e MOCBETeHA HA MAIMIEHTH ¢ OOJIKH B IIMAHATA
00s1acT (0CTEOXOHIPO3a), C OTPAHUYCHUS B 00eMa Ha JIBHXKEHUE TIPU
HU3BLBPIIBAHE Ha I[eﬁHOCTPI OT CXKECIHCBUECTO MU 3a HaMaJIIBaHE U
o0JeK4aBaHeTO WM C KOMIUIEKCHa KHHE3WTEpaleBTUYHa U
¢$u3noTepaneBTUYHA IPOrpama.

2. HampaBeH e KpUTHYEH aHAINM3 Ha ChBPEMEHHATa JOCTHITHA
JUTEepaTypa 1Mo U3CICABAHUS TPOOIIEM.

3. Cw3mameHa e croenuanu3upaHa KHHE3WTEPaIrleBTUYHA
mporpaMa B ChU€TaHWE C Tekap Tepamusita. [IpoydeHo e
KOMIUIEKCHOTO I Bb3/IeHCTBHE 32 peAyliupaHe Ha O0IKaTa B IIWHATA
obmact (ocTeoxoHapo3a). KuHesuTepaneBTHUHUTE METOOU B
ChUeTaHUe C TeKap TepanusiTa TpAOoBa Ja ce Mpuiarat NepruoanIHo 3a
Jla ce TIOCTUTHE JIBITOTpacH e(eKT OT JICUSHHETO M JIBJITOTpaiiHO 1a
ce MoJIbprKa KayecTBOTO Ha KHUBOT MPH U3CJICABAHUTE MALIMEHTH.

4. B nmocrpmnHaTa ObArapcka HayyHa JHMTEpaTypa HE OTKHXME
u3cle/BaHe Ha TO0J00HA TpUIaraHa METOJMKa ChYeTaHWe Ha
KMHE3UTEPareBTUIHN METOAMKH ¢ Tekap Tepanusi.

NYBJIUKALIUUA IO TEMATA HA JUCEPTALUSATA:

1. Beaunos, [., E. MutoBa. (2019). Bp3aeiicTBue Ha MyCKyaHa
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INTRODUCTION

"Learning the truth about pain
can have a triple purpose: yes
we discover the truth when it

we are looking for; to prove it when

we have found her; and at the end yes her
distinguishable from

falsehood when it

we are looking at'.

(Mihajlovic et al., 2016)

Non-specific pain in the neck (osteochondrosis) is pain localized in
the side and back of the neck. When the duration of symptoms in the
cervical part of the spine is greater than 12 weeks of development, they
acquire the value of chronicity, and are called non-specific chronic
pain in the neck (osteochondrosis). It is a common disease that has a
major impact on people's quality of life. The number of prevalent cases
of neck pain (osteochondrosis) worldwide is approximately 288.7
million, and the number of person-years spent with limitations in
activities of daily living due to neck pain (osteochondrosis) in 2017
worldwide scale is approximately 28.6 million. The main reasons for
the maintenance, recurrence and progression of neck pain
(osteochondrosis) are not clear, but they may be related to deficits and
changes in the proprioception of the neck muscles, which play a
crucial role in the position of the cervical joint and the motor control
of the head (Bernal-Utrera et al., 2020).

Osteochondrosis of the cervical spine occupies a leading place
among diseases of the peripheral nervous system, which contributes
to a serious social problem in many countries. The greatest prevalence
of this disease is among people of working age. Gender and age
characteristics of the disease, the frequency of occurrence of
osteochondrosis in different parts of the spine are determined
depending on the profession of the contingent. There are statistics that
in a Russian regional hospital patients diagnosed with osteochondrosis
are: 62.0% women and 38.0% men. Patients with pain in the lumbar
region are 65.2%, while in the cervical region of the spine are 50.8%.
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Improper working posture and bad daily habits make pain in the
cervical-thoracic region the "disease" of the 21st century. Early
diagnosis of cervical osteochondrosis enables timely treatment, which
is complex: medication, physical, massage and kinesitherapy. Pain is
leading and is found in 96.4% of patients. The frequency of disorders
and the occurrence of pain in different parts of the spine depends on
the working conditions. Thus, people working intellectual work
(without movement - on a computer) suffer more often from a
diagnosis of osteochondrosis of the cervical spine, and those working
with physical labor (construction) - most have pain in the lumbar spine
(Motina et al., 2020).
Social significance of non-specific pain in the neck
(osteochondrosis). Epidemiology.

Chronic neck pain (osteochondrosis) is common among the elderly
population. It is a prevalent human problem, especially among office
workers, with an annual incidence of nonspecific neck pain that is
between 30% and 50%. Typically, subjects with nonspecific neck pain
have lower neck muscle strength and endurance than individuals
without cervical spine pain (Javdaneh et al., 2021).

Osteochondrosis has a significant impact on individuals and their
families, communities, healthcare systems and businesses. While
some studies report that between 33% and 65% of people have
recovered from an episode of neck pain after 1 year, most cases have
an episodic course throughout the person's lifetime and therefore
recurrences are common. The prevalence of neck pain
(osteochondrosis) is generally higher in women, higher in high-
income countries than in low- and middle-income countries, and
higher in urban areas than in rural areas. Many environmental and
personal factors influence the onset and course of neck pain (Hoy et
al., 2010).

Osteochondrosis of the neck is of great social importance, due to
the fact that it occurs frequently, the recovery is slow and it affects
most often the middle-aged of the population.

Nonspecific neck pain is the most common and 4th leading cause
of musculoskeletal disorder worldwide, and osteochondrosis is a
common disease that causes it (Khan et al., 2022).



An epidemiological study estimated over 288.7 million cases of
neck pain (osteochondrosis) and 28.6 million related cases of
disability worldwide in 2017 (Wang et al., 2024).

The consequences of these changes are not limited to pain during
physical activity, but can develop into long-term physical,
psychological and social consequences. In a physical aspect, pain in
the cervical region (osteochondrosis) is accompanied by pain,
functional impairment, development of post-traumatic arthritis (disc
herniation, structural changes). From a psychological point of view,
patients report fatigue, depression, anxiety, sleep disturbances, and the
social component of the problem is expressed in difficulty in returning
to usual activities, long absence from the workplace (Manchikanti et
al., 2017).

Etiology of neck pain (osteochondrosis)

Causes of pain syndromes in the cervical region (osteochondrosis)
of the spine are many and varied. They can be mechanical, myogenic,
neurological or psychosomatic in origin, acute and chronic conditions
in development. Acute injuries are most often the result of trauma,
abnormal motor activity or excessive exertion. Neck pain
(osteochondrosis) is becoming more and more common throughout
the world. This has a significant impact on individuals and their
families, communities, health systems and businesses. There is
considerable heterogeneity between epidemiological studies on neck
pain (osteochondrosis), making it difficult to compare or pool data
from different studies. The estimated 1-year incidence of neck pain
(osteochondrosis) from the available studies varies between 10.4%
and 21.3%, with a higher incidence observed in office workers. While
some studies report that between 33% and 65% of people have
recovered from an episode of neck pain at 1 year, most cases run an
episodic course over a person's lifetime, and thus recurrences are
common. Neck pain (osteochondrosis) is the fourth leading cause of
disability, with an annual prevalence rate exceeding 30%. The overall
prevalence of neck pain (osteochondrosis) in the general population
varies between 0.4% and 86.8% (mean: 23.1%); point prevalence
ranged from 0.4% to 41.5% (mean: 14.4%); and 1-year prevalence
ranged from 4.8% to 79.5% (mean: 25.8%). Prevalence tends to be
higher in high-income countries than in low- and middle-income
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countries, and higher in urban areas than in rural areas. Many
environmental and personal factors influence the onset and course of
neck pain (osteochondrosis). Population-based studies suggest a
lifetime prevalence of neck pain (osteochondrosis) of over 70% and a
point prevalence of between 12 and 34% (Hoi et al., 2010).

According to Retamal et al. (2021) the postural problem is one of
the main causes, the leading symptom being pain in the neck area
(osteochondrosis). Pain should not be ignored, because timely and
adequate treatment, which is advocated mainly by kinesitherapy, can
prevent or minimize the complications that develop later - serious
diseases such as: discopathy, disc herniation and others, accompanied
by a number of leading symptoms to partial or total disability and loss
of work capacity (Retamal et al., 2021).

Osteochondrosis is a degenerative disease that begins in cartilage
tissue. Joint and surrounding tissues are affected secondarily
(Kanchev, 2010).

Cervicalgia (osteochondrosis) is a health and social problem. It
limits the autonomy and quality of life of its sufferers, being the fourth
leading cause of disability in the world, with an annual prevalence of
between 30 and 50% of the world's population. The most pronounced
flexor-extensor mobility and the most loaded segment of the spine is
the cervical segment. The mechanical discrepancy between the load
and the ability of the cartilage to bear this load causes degenerative
changes. Cervical arthrosis ranks first among degenerative diseases of
the spine and accounts for 40-50% of osteoarthrosis. Pain in the neck
area (osteochondrosis) has different origins. It is most often described
as "disc disease" and accompanying "soft tissue damage" (Retamal et
al., 2021).

Degenerative changes in the cervical spine are of high medical and
socio-economic importance. Nearly 80% of adults suffer from neck
pain (osteochondrosis) at some point in their lives. Sometimes the pain
is quickly transient, but in most cases, it can be severe and persistent,
and have serious health consequences. However, cervical disc disease
goes beyond neck pain (osteochondrosis). The degenerative process
can cause pain symptoms to radiate, as well as numbness and
weakness in the shoulders, arms and fingers. This discomfort and loss
of mobility can have a major impact on the work and household
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activities, family and quality of life of the affected individuals (Subev
etal., 2016).

Degenerative changes mostly involve the 5th, 6th and 7th cervical
vertebra. In them, the load on the vertebral bodies is the greatest, due
to the fact that movements in the frontal and sagittal planes occur
exclusively in this area. In the intervertebral discs of the lower cervical
vertebrae, it is 11.5 kg/cm2, and in the lumbar department only 9.5
kg/cm2.

With the advancement of technology and lifestyle changes, the
incidence of cervical osteochondrosis is progressively increasing. As
one of the main symptoms of osteochondrosis is the decrease in the
volume of movement of the cervical vertebrae, which seriously
reduces the quality of life of patients. Accordingly, osteochondrosis is
regarded as the second most persistent disease at the beginning of the
21st century (Kang et al., 2019).

According to Sokolov (1991), the etiology of chronic neck pain
(osteochondrosis) includes various pathological factors, such as the
infectious or intoxication factor, local cooling, trauma, and others
(Sokolov et al., 1991). Climatic conditions of a humid and cold nature
also provoke clinical symptoms.

Cervical pathology

Pain is the first and most important sign of discomfort and therefore
it must be sought, located and characterized. The International
Association for the Study of Pain defines pain as follows: "Pain is an
unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage"
(Merskey et al., 1994 ).

Pain is always a subjective phenomenon. As a rule, the stimuli that
cause pain are responsible for damage to the biological structures, but
in fact, it is not always possible to prove this in clinical practice.
Accordingly, pain is the experience associated with the presence of
tissue damage or potential damage. The pain is felt in a part or parts
of the body, but it is always unpleasant. Therefore, it is not only a
physiological but also an emotional experience (Merskey et al., 1994).

Pain is not a specific activity of our senses like sight and hearing,
but a complex psychophysical phenomenon - the so-called
"unpleasant experience". The "time" factor defines pain as acute and
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chronic. Acute pain is primarily a warning signal, and chronic pain is
most often an integral part of a localized disease and sometimes is an
independent disease. It is influenced by some external factors: gender,
age, personal culture and others. Acute and chronic pain are different
clinical entities. Acute pain is caused by a specific disease or trauma,
and is a normal reaction of the body. It is associated with spasm of the
skeletal muscles and activation of the sympathetic nervous system. On
the contrary, chronic pain can be considered a pathological condition.
This is pain that lasts longer than the normal healing time for an illness
or injury. Chronic neck pain (osteochondrosis) can occur as a
consequence of mental conditions, has no physiological purpose and
no clearly defined end to the suffering (Harvey, 1995).

Table 1. International Classification of Chronic Musculoskeletal
Pain (2015)

Classification of neck pain (osteochondrosis)

1. Chronic musculoskeletal pain as a consequence of persistent inflammation;

2. Chronic musculoskeletal pain as a consequence of structural bone-joint changes;

3. Chronic musculoskeletal pain as a consequence of a disease of the nervous system;
4. Chronic non-specific musculoskeletal pain (chronic primary pain, neuropathic pain);
5. Other chronic musculoskeletal pain syndromes;

6. Chronic pain that is not specified.

Brattberg G. et al. (1989) considered pain lasting more than 6
months to be a much more common problem than short-term pain
problems. The results of their study, conducted in Sweden, show that
pain in the neck, shoulders, arms, lower back and legs are the most
common.

According to Kendall et al. (1993) neck pain (osteochondrosis)
generally manifests itself in two forms: with muscle stiffness and with
muscle overstrain. In the first type - with muscle stiffness, it is usually
a gradual development of symptoms or a chronic process, and the
second is associated with an acute onset of symptoms (Kendal et al.,
1993).

Kay TM et al. (2005) present the neck pain syndrome
(osteochondrosis) in subgroups:

- headache of cervical origin;

- cervical dysfunction with radicular symptoms;

- cervical dysfunction due to whoplash syndrome;



- dysfunction associated with degenerative changes (Kay et al.,
2005).

Chronic non-specific neck pain (osteochondrosis) is diagnosed as
neck pain without a known pathological basis as the main cause of the
complaints. Some symptoms are limited mobility of the cervical spine
and weakness of the neck muscles, which can often be related to other
problems, such as spinal, neck or shoulder disorders, as well as mental
and physical stress at work. In addition, patients with chronic
nonspecific neck pain (osteochondrosis) have more functional
limitations and terrifying beliefs that can cause disability, lower
vitality, and worse general health. All of the factors mentioned above
are highly interrelated, influence each other and can lead to a negative
impact on health-related and quality of life (Basson et al., 2017;
Cerezo-Tellez et al., 2018).

Pathogenesis of vertebral pain syndromes:

| Vertebral osteoporosis;

' Degenerative lesions of the intervertebral disc;

| Degenerative processes in the ligamentous system;
| Stenosis of the intervertebral canal;

' Arthritic proliferations in the intervertebral joints.

Classification of vertebrogenic pain (Malchanova, 2001):

» Korencheva;

* Discogenic;

* Arthrogenic;

» Myalgic;

* Ligamentous;

* Dermatome.

(Malchanova, 2001).

Pain from the intervertebral joints can be due to blockages, but it
can also be caused by spondylogenic changes. Ligamentous pains
occur with prolonged static loading. They are due to stretching of the
ligaments together with the capsule they reinforce, as a result of which
the Golgi apparatus and peripheral nerve endings embedded in the
periosteum are irritated. In ligamentous pain, passive movements are
limited and painful when joint morphology is normal. They are
characteristic of pathological loosening of the segment with
abnormally high mobility (Krajjikova, 2011).
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Types of treatments for neck pain (osteochondrosis)

Treatment of neck pain (osteochondrosis) is a complex and
multifaceted problem. Neck pain (osteochondrosis) can be extremely
severe and significantly impair the quality of life.

Office workers have the highest prevalence of neck pain (up to
63% depending on the definition of neck pain - osteochondrosis) of all
occupations. Neck pain (osteochondrosis) is a recurring condition,
with 60-80% of workers reporting a recurrence one year after the
initial episode.

According to Sterling et al. (2019), ergonomic interventions such
as adjustments to the physical workspace and equipment are used to
reduce physical strain on the musculoskeletal system (MSC), thus
reducing the risk of injury.

According to Huang et al. (2020), women are more likely to
develop subacute neck pain (62.0%) and chronic neck pain -
osteochondrosis (58.1%). In addition, patients with subacute and
chronic neck pain (osteochondrosis) were more likely to suffer from
depression and had a heavier work pattern (Huang et al., 2020).

According to Gross et al. (2015) mobilization of the neck and chest
is applied to improve cervical pain (osteochondrosis).

According to Gross et al. (2016) neck, shoulder and scapulo-
thoracic strengthening exercises are effective in reducing pain and
function in the short, medium and long term in chronic neck pain
(osteochondrosis).

According to Griffin et al. (2017) as the effect of exercise is evident
in the long term (Gross et al., 2016) and mobilization or manipulation
has short, medium and long term effects on pain and disability in
chronic neck pain the combination of the two seems a possible option.

According to Haldeman et al. (2018) in neck pain
(osteochondrosis) with neurological signs such as nerve compression
or irritation, for example in cervical osteochondrosis there is evidence
that exercise, manual therapy, intermittent and laser have a positive
effect on cervical pain (Blanpied et al., 2017).

According to Basson et al. (2017) neural mobilization improves
neck and arm pain, but the impact of neural mobilization directly on
function and disability is controversial.
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According to Haldeman et al. (2018) specific neck exercises can
improve pain and range of motion in patients with cervical pain
(osteochondrosis) and signs of neurological deficit.

According to Salt et al. (2011) there is limited evidence for
adequate treatment of radiating arm pain.

According to Basson et al. (2019) there is experimental evidence
that exercise can improve neck pain (osteochondrosis).

According to Skillgate et al. (2015) found that massage therapy for
neck pain (osteochondrosis) provided immediate or short-term
reduction in neck pain.

According to Grichnik et al. (1991) other interventions that may be
useful as an adjunct to mobilization or manipulation and exercise for
neck pain (osteochondrosis) are transcutaneous electrical nerve
stimulation (TENS) and acupuncture.

According to Cohen, (2015), most episodes of acute neck pain
resolve with or without treatment, but nearly 50% of people continue
to experience some degree of neck pain or frequent episodes.

According to Grichnik et al. (1991) both acute and chronic neck
pain are a huge problem in the US, costing 650 million lost work days
and $65 billion annually. Treatment of acute neck pain is aimed at
treating the underlying cause and interrupting the nociceptive signals
arising in neck pain (osteochondrosis) (Grichnik et al., 1991).

According to Gross et al. (2015) different types of exercise have
shown positive effects in neck pain (osteochondrosis), including
general exercise and physical activity, specific neck strengthening or
control exercises, and sensorimotor exercises. Patients with acute neck
pain are advised to be physically active and continue with daily
activities (Gross et al., 2015).

According to Gross et al. (2015) recommended that patients with
acute neck pain be physically active and continue with daily activities.

Drug therapy

In drug therapy, the most important principle is the exact
determination of the source of the pain and the correct drug, and the
therapy is aimed at pain relief and control of the inflammatory process.
When it comes to neck pain (osteochondrosis), analgesic and anti-
inflammatory pharmacological agents are usually used as the first
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measure to deal with the exacerbation of symptoms, along with
physical therapy.

When determining the drug and the dose of pain-relieving
medications for patients with chronic neck pain (osteochondrosis), the
two main principles for the treatment of chronic pain are followed:

-To take the lowest dose that achieves reduction or disappearance
of pain. The lower the dose, the fewer the side effects of the
medication.

-When managing chronic pain episodically worsening pain,
medication should be taken at equal intervals and not when the pain is
already at its peak. If the pain crisis is predictable, medication should
be taken before the pain starts.

More and more researchers are finding that effective treatment and
prevention strategies for neck pain (osteochondrosis) are needed.
Pharmacotherapy, including opioids, nonsteroidal anti-inflammatory
drugs (NSAIDs), and paracetamol, is one of the most common
strategies for reducing neck pain (osteochondrosis) in the United
States. The US Centers for Disease Control and Prevention have
published opioid prescribing guidelines that have indicated that
nonpharmacologic therapy and nonopioid pharmacologic therapy
should be the preferred treatments for chronic neck pain
(osteochondrosis). Opioids should be used only after careful
consideration and only for short- and medium-term treatment (Dillin
etal., 1992).

Physiotherapy

Physical therapy, also known as physiotherapy, is a direction that
is used extremely widely in modern medical practice and is applied to
many diseases. It is an extremely effective method that leads to
improvement of comfort, reduction of pain, relief of symptoms and
restoration of mobility and tone of patients with various diseases.
Physical therapy, also known as physiotherapy (fysis - nature, therapia
- treatment) is a complex of means and methods aimed at the
prevention and treatment of various diseases with the help of natural
(sun, sea, healing mud, water, massage, movement) and preformed
(electric current, ultrasound, laser beams, magnetic field) physical
factors.
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Natural physical factors have been known since ancient times and
are the basis of heat therapy, balneotherapy, mud therapy,
hydrotherapy, climate therapy and other sections of physiotherapy.

Preformed factors appear with the development of the sciences of
physics and electronics and are associated with the use of equipment
producing electric current, electromagnetic fields, radiation,
mechanical waves and others.

On the basis of the treatment equipment, the other sections of
physiotherapy are developed, such as electrotherapy, light therapy,
ultrasound therapy, inhalation therapy and others.

Physical therapy is a tool whose main goal is to improve impaired
functional activities, movement, performance of daily activities and
professional duties after trauma, accident, disease of various etiology.

The main divisions of physiotherapy (types of physiotherapy
procedures) include:

-Electrotherapy: a branch of physical medicine that deals with the
application of wvarious forms of electricity for prevention,
rehabilitation and treatment. Commonly used physiotherapeutic
procedures are galvanization and electrophoresis, TENS, interference
current therapy, -electrostimulation, magnetotherapy, ultrahigh-
frequency currents, darsonvalization, and others. Electrophoresis with
appropriate medicinal substances (novocaine, histamine, etc.) is
applied according to the general rules, with one electrode (+) placed
on the back of the head, and the other (-) on the palm of the affected
hand. Electrotherapy is applied through surface electrodes located in
precisely defined areas of the skin. Diadynamic current also has a
pain-relieving effect, helps to relax the paravertebral muscles.

-Light therapy: deals with the therapeutic application of visible,
infrared and ultraviolet rays. Light therapy is also known as
phototherapy, and its popular forms are laser therapy, therapy with
infrared or ultraviolet rays.

-Ultrasonic therapy: a branch of physical therapy that deals with
the use of ultrasonic mechanical waves in the healing process. Special
devices producing ultrasound waves are used, with which the affected
parts of the body are irradiated. The introduction of medicinal
substances through the skin using ultrasound is called
ultraphonophoresis (Anzova, 1992).
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Laser physiotherapy is increasingly popular in the treatment of the
musculoskeletal system. The most used low-energy or even soft lasers
treat by means of a focused beam of light from the visible and infrared
spectrum (range of 600-950 nm). Stimulates cell structures,
metabolism, regeneration and cell division. It helps to disperse
swellings, increases microcirculation. On the tissues of the body, the
laser rays have a photochemical, photoelectric and photothermal effect
(the thermal effect is very small). A main property of laser therapy is
the charging of the cell's batteries (mitochondriiter by stimulating ATP
production). Laser therapy is highly effective and has no side effects.
The procedure is pleasant and painless.

According to Mitova et al. (2020) ,*‘laser therapy not only helps to
reduce pain in symptoms of musculoskeletal pathologies, but is also a
valuable tool for rehabilitation. They demonstrate a strong reduction
in pain and an increase in range of motion in the cervical spine. With
laser acupuncture in patients with spinal-musculo-skeletal
dysfunctions have proven effectiveness and a positive effect in
reducing the symptoms of pain and muscle spasm in the course of
treatment" (Mitova et al., 2020).

Tekar (Capacitive and Resistive Energy Transfer), (Fig.1) is an
endogenous thermotherapy that uses electric currents induced by 448
kHz capacitive/resistive monopolar radio frequency to generate deep
tissue warming. Its use in clinical practice has been relatively common
for nearly 20 years, but only a few recent studies have investigated its
clinical efficacy. Most of them report promising results in reducing
pain and improving function in various musculoskeletal clinical
conditions such as low back pain and cervical pain. Its ability to
influence blood flow, as a consequence of its thermotherapeutic effect,
is generally considered one of the ways in which TT aids the healing
processes of damaged/dysfunctional tissues. The Tecar device
provides two different treatment modes: capacitive (CAP) and
resistive (RES). These modes usually come with different probes
(electrodes) made of medical grade stainless steel. According to the
developers of Tecar, the two treatment regimens induce different
tissue responses depending on the resistance of the treated tissue.
When the active electrode is equipped with an insulating ceramic layer
acting as a dielectric medium (CAP), the energy transfer only
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generates heat in the superficial tissue layers, with a selective effect
on soft tissues with low impedance (rich in water), e.g. adipose tissue,
muscles, cartilage and lymphatic system. If the active electrode has no
insulating layer, the (RES) RF energy passes directly through the body
in the direction of the inactive electrode, generating heat in the deeper
more resistant (low water content) tissue layers, eg bones, muscle face,
capsules and tendons. A recent study in healthy volunteers concluded
that delivery of TT in a mixed mode (described as
“capacitive/resistive”) increased the volume of blood flow in muscle
tissue. The aim of this quantitative pilot study was to determine
whether TT administered in two modes affects skin temperature (ST)
in healthy subjects. Additionally, the authors want to assess variability
to determine sample size for future clinical trials assessing
physiological responses to TT (Clijsen et al., 2020).

\‘ —

Figure 1. Tekar (https://samarskiy-med.ru/tekar_terapiya/)
Kinesitherapy

The name Kinesitherapy comes from the Greek "kinesis" -
movement and "therapy" - treatment, or kinesitherapy literally means
treatment by movement, but in fact it is much more. According to
Popov, N.'s textbook, Kinesitherapy is a scientific and applied activity
that combines knowledge from pedagogy, anatomy, physiology,
biochemistry, biomechanics, etc. with the aim of improving and
maintaining the patient's health condition, prevention of relapses and
ensuring the psycho-physical comfort of the person." In other words,
kinesitherapy applies physical exercises and other.

According to Sherrington (1909) the stronger the contraction
(without pain), the greater the subsequent relaxation. This is the
principle of reciprocal inhibition, which applies to both the antagonist
muscles and the muscles of the ipsilateral and contralateral sides.

The first dysfunctional component in muscle imbalance is related
to increased muscle tone, shortening, rigidity of a given muscle.

The post-isometric relaxation (PIR) technique is extremely suitable
for affecting the imbalance in the neck.

16



https://samarskiy-med.ru/tekar_terapiya/

According to Filipova et al. (2020), “kinesitherapy helps patients
perform available active movements and activities of daily living more
easily".

According to Gramatikova (2020) the application of
kinesitherapeutic and physiotherapy methods in patients with
complaints, positive trends increase with the application of each
subsequent applied procedure.

Manual therapy

According to Krajdzhikova (2011), the center of impact is located
exactly where the clinical examination has found a violation in the
reflex process. The greatest work, in fact, falls not on the method, but
on the pathogenetic analysis by which the method is selected.

In the application of manual therapy, the following three principles
are followed:

| Correctly examine the functional disorders in the joints as well
as reflex manifestations in which various tests are given, manual
examination is applied and the painful syndrome is analyzed.

| The technique itself should be easy and accessible to perform.

| To deliver the prevention of possible relapses by training
patients in special motorization and relaxation techniques, stretching
and stabilization exercises to be applied after manual therapy.

According to the tasks performed, manual therapy is divided into
the following parts:

' To eliminate joint blockages and improve the range of motion,
joint mobilization is applied, which includes manual techniques.

| Neuromuscular therapy includes manual soft tissue methods to
normalize imbalances between static and dynamic muscles.

| To maintain the achieved healing effect, active exercises are
applied, which protect against repeated complications and
concomitant relapses (Krajdzhikova, 2011).

Working hypothesis

Due to the conservative nature of kinesitherapy and the similar
functional manifestation of pain in some of the diseases of the cervical
spine, including osteochondrosis, we consider it important that
kinesitherapy is aimed at the manifestation of pain and control of
symptoms. The most important point and approach for effective
kinesitherapy is the correctly registered functional status. According
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to many studies, pain in the neck (osteochondrosis) is characteristic of
more than one clinical disease, but more often occurs in patients with
osteochondrosis changes.

We believe that the inclusion of the Tekar physiotherapy apparatus
can be beneficial in the practice of the Kinesitherapist in the
rehabilitation of patients with osteochondrosis, assuming that it has its
advantages and disadvantages compared to Kinesitherapeutic methods
of treatment.

Based on the analyzed literature and our beliefs about the
effectiveness of the tekar physiotherapy apparatus, we prepared the
following working hypothesis:

The application of the tekar physiotherapy apparatus as part of the
kinesitherapy program can be an effective alternative for treatment
and improvement of the condition of patients with neck pain caused
by osteochondrosis.

SCIENTIFIC RESEARCH METHODOLOGY

11.1. Subject, object, purpose and tasks of the research

Subiject of the study:

Non-specific pains in the neck (osteochondrosis) and their therapy.

Object of the study:

The recovery process after non-specific pain in the neck
(osteochondrosis).

The purpose of the study is to study the impact of an innovative
technique of kinesitherapy with Tekar therapy in patients with chronic
pain in the cervical spine (osteochondrosis).

Tasks of the research:

To achieve the goal, we set the following tasks to be solved:

1. Researching the literature on the researched problem and
determining the conceptual framework of the research.

2. To develop scientifically based complex methodology for
kinesitherapy for persons with neck pain (osteochondrosis) including
kinesitherapeutic methods and Tekar therapy.

3. Approval of the methodology and the organization and
standardization of the study.

4. To process the obtained results with appropriate statistical
methods and to analyze them against the effect of the experiment.
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5. To formulate conclusions and make guidelines for complex
treatment of neck pain in patients diagnosed with osteochondrosis.
11.2. Organization of the study
For conducting the experiment, the bases of the Eighth Educational
Building of Southwestern University, "Neofit Rilski" Blagoevgrad
and a specialized office were used.
Table 2. Organization of the study.

Procedure Date (Period)

Literature review During the entire period of work

on the dissertation

Research planning and organization From 04/05/2019 to 01/02/2020

First measurement

Assessment of persons and formation of
the two groups

Manipulation Experimental
control group manipulation group

Intermediate results

Control group Experimental

procedures Group Procedures
Final results
Manipulation Experimental

control group manipulation group

Processing the results
Data analysis

Data comparison

Study contingent

From 01/03/2020 to 06/05/2020
From 01/09/2020 to 01/10/2020

From 03/10/2021 to 03/01/2021

From 04/01/2021 to 06/03/2021
From 08/03/2021 to 02/06/2021

From 02/06/2021 to 15/08/2021
From 01/09/2021 to 01/10/2021

From 01/10/2021 to 12/12/2021
From 05/01/2022 to 06/03/2022
From 05/04/2022 to 06/06/2023

80 persons were examined, and all of them had a diagnosis of
osteochondrosis specified by a specialist doctor, of which 40 were
included in the experimental group and 40 in the control group.

The age structure of the studied contingent is diverse and
predominantly from 40 to 70 years old. Of the said contingent, 5 are
men and 75 are women in both groups. In the control group there were
2 men and 38 women, and in the experimental group 3 men and 37
women.
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Persons included in the control and experimental groups meet the
following requirements:

- Presence of diagnosed osteochondrosis

- Patients should be in a chronic period of recovery

-Availability of written informed consent.

For the purposes of the study, an experimental group (EG) and a
control group (CG) were formed. The patients are informed in advance
about the conventional kinesitherapy methodology that will be applied
to them for 3 months and about the experimental methodology
developed by us. All patients signed a declaration of informed consent
(appendix 1. Declaration of informed consent).

After one month of directed kinesitherapy instruction with a
kinesitherapist, patients performed prescribed and dosed independent
kinesitherapy at home and after the 45th and 90th day.

11.3. Research methods

To achieve the goal and tasks of the research, the following more
important methods of scientific research are applied:

1. Analysis of literary sources (method of deduction).

2. Experiment - preliminary, ascertaining, developing (forming).

3. Expert assessment.

4. Statistical methods: variational (to establish the state and
changes of the investigated indicators as a result of applied two models
of kinesitherapy); alternative method (for testing hypotheses,
regarding statistical significance of differences of the average values
of indicators in groups and for proving scientific statements at a=0.05
and limits of A and E 68 (-1.1), with applied ANOVA and the non-
parametric Mann-Whitney criterion); a classification method was also
applied to sort and group data. The patients were diagnosed and treated
by an orthopedic traumatologist. Kinesitherapy procedures last 3
months, are conducted daily, after which patients perform independent
work at home, until the end of the 3rd month of the program.

The patient's diagnostic data are reflected in a specially developed
individual card (appendix 2.). The measurements were carried out as
follows: before the start of CT on the 1st day - to establish the initial
state of the indicators, after the 45th day of kinesitherapy application
in both groups, after the end of the 90th day of CT administration, as
and independent, active recovery at home (final study).
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Table 3. Test battery.

Ne | Tests and benchmarks Assessed Unit Accuracy of
condition/ability measurement
Centimeter:
1. From the chin to the | Assesses neck | Cwm. 0,1 cm.
jugular fossa flexion.
2. From the chin to the | Assesses neck | Cwm. 0,1 cm.
jugular fossa extension
3. From the chin to the | Assesses rotation | Cm. 0,1 cm.
acromion in the neck.
4, From the mastoid process | Assesses lateral tilt | Cm. 0,1 cm.
to the acromion in the neck.
5. Angle measurement It assesses the | Degrees 50
range of motion in
the neck in the
sagittal, frontal
and transverse
planes.
6. VAS Assesses the | Scale -
degree of pain. from 0 to
10
7. MMT (Manual Muscle | Assesses the | Scale -
Testing) of: strength of the | fromO0to
surrounding 5
musculature of the
neck and shoulder
girdle.
8. m.Sternocleidomastoideus | Assesses muscle | Scale -
strength from 0 to
5
9. m. Levator scapulae Assesses muscle | Scale -
strength from 0 to
5
10. | m. Trapezius pars | Assesses muscle | Scale -
descendens strength from 0 to
5
11. | NDI Assesses Cervical | Points -
Dysfunction Index
11.4. Research methodology
Centimeter

The examination is carried out using the method of Simons (1993)
for estimating the volume of movement of the neck, by centimeter.
The measurement areas are presented in the table below.
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Table 4. Centimeter levels (right-left side)

Study areas | 1stday After the 45th day After the 90th day
and periods

From the chin | Rightside | Leftside | Rightside | Left Right Left side
to the jugular side side

fossa

From the chin | Rightside | Leftside | Rightside | Left Right Left side
to the jugular side side

fossa

From the | Rightside | Leftside | Rightside | Left Right Left side
mastoid side side

process to the

acromion

From the chin | Rightside | Leftside | Rightside | Left Right Left side
to the side side

acromion

Angle measurement

The study is carried out using a universal protractor with two arms.
The patient is in a sitting position. For starting position, the head is at
a right angle to the body. The measurement is made from the back
side.

For flexion/extension — the fixed arm is placed on the lateral side
of the head. The movable arm is oriented along the midline of the head.

For lateral tilt — the fixed arm is placed on the back of the head.
The movable arm is oriented along the midline of the head.

For rotation - the stationary arm is placed on the upper side of the
head. The movable arm is oriented along the midline of the head.

Since the axis of motion is constantly changing throughout the
entire volume of motion, the center of the protractor is not fixed at a
given point, but shifts up and down, always ensuring that the arms are
parallel to the reference points mentioned (Bankov, 1991).

Visual Analogue Pain Scale (VAS)

Through the scale, we can visually reflect the degree of pain of the
examined patients and report the results on the 1st day, the 45th day
and the 90th day of kinesitherapy. The sensation of pain is an
important criterion that provides feedback to the therapist when
working with patients (Hawker et al., 2011). The scale starts from O,
which is an index for the absence of pain, and ends at 10, an index for
the strongest and most constant pain.

Muscle Strength (MMT)
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The most common is the gradation of muscle strength into six basic
grades, assuming that each grade corresponds to a certain percentage
of the strength of a normal muscle (Bankov, 1991). The determination
is made with grades from 0 to 5 as follows:

- 0 lack of muscle contraction;

- 1 presence of muscle contraction;

- 2 performing the movement against gravity in a limited volume;

- 3 performing the movement against gravity in full volume but
impossible the movement against manual resistance;

- 4 performing the full range of motion against gravity and
moderate manual resistance;

- 5 full range of motion against gravity and maximum manual
resistance.

When testing, muscle strength must be differentiated from the
limited range of motion in the joint.

The test is applied to the following muscles: m.
Sternocleidomastoideus, m. Levator scapulae, m. Trazpezius pars
descendens.

Neck disability index (NDI), the Northwick park neck pain
questionnaire, SF 36, Neck pain and disability scale (Hawker et al.,
2011).

Each patient completed the Magee (2002) Cervical Dysfunction
Grade Questionnaire. The maximum number of points is 50. It is
evaluated as follows: with a total of up to 4 points - there is no
dysfunction; from 5 to 14 points — mild dysfunction; from 15 to 24
points — moderate dysfunction; from 25 — 34 points — significant
dysfunction; above 35 points — total dysfunction.

I1.5. Process characteristics of the applied conventional and
experimental Kinesitherapy methodology in patients with a
diagnosis of osteochondrosis in the cervical region

Two methods of kinesitherapy - experimental and conventional -
were applied in the study.

The conventional one is based on traditional practice and
researched literature sources and was applied to the control group of
patients. The experimental methodology was developed by us for the
purposes of the experiment. It complies with the requirements for
kinesitherapeutic treatment and functional recovery of patients.
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The period of kinesitherapy covers:

1st day, 45th day and 90th day from the start of the procedures.

Purpose of kinesitherapy:

The goal of kinesitherapy in the specified period is to reduce
negative pain symptoms and prevent late complications due to the
proven diagnosis of osteochondrosis and increase the patient's
functional capabilities, restore the full possible range of motion in the
neck and train the patient in a correct posture.

Tasks and means of conventional kinesitherapy during this
period in KG

Tasks:

1) Reduction of pain symptoms.

2) Reduction of muscle spasm.

3) Affecting muscle imbalance and increasing muscle strength.

4) Restoring the full possible range of motion.

5) Eliminate residual pain.

6) Improving patients' posture.

7) Home exercise training.

Means of traditional Kinesitherapy

1) Therapeutic massage + trigger points

It has a wide-ranging effect on the neck muscles and on the
peripheral blood vessels and nerves. It helps to reduce muscle spasm,
improves blood circulation in the muscles and reduces painful
sensations.

2) Stretching

It represents moving the two ends apart from each other of a muscle
or soft tissue structure to restore its normal length and elasticity. Helps
to relax muscle spasm.

3) Tractions

It represents a separation of the joint surfaces, stretching of the joint
capsule and ligaments, in which the intervertebral space increases. It
is used to relieve the spine, which allows to increase the distance
between the vertebrae, reduce the force of muscle contraction
achieved by extension in the neck area, which lowers muscle tension,
reduce intradiscal pressure in osteochondrosis.

4) Post isometric relaxation (PIR)
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PIR is a proprioceptive inhibitory technique for suppressing
pathological muscle arousal. Through it, a reduction to disappearance
of muscle spasm is achieved in case of muscle imbalance.

It is mainly used for the relaxation of muscles with increased tone,
for the treatment of trigger points, joint mobilization and in the
presence of neuromuscular tension.

5) Home exercise training

They assist in the additional stretching at the end of the range of
motion, maintaining and increasing it, being careful not to cause
tension and severe pain at the end of the motion.

6) Training in proper posture.

Gradually, the patients in this period, among all means, are trained
in correct posture and gait.

7) Exercises with a ball and training with rubber bands.

Patients begin exercises on the wall with a ball with a gradual
increase in the degree of load and duration. All range of motion
exercises in the neck and shoulder girdle are extremely effective for
rapidly increasing muscle strength and endurance. Elastic bands of
continuous and discontinuous form are used, depending on the degree
of load.

Characteristics of CT routine methodology during this period

Conventional kinesitherapeutic methodology is characterized by
teaching the patient how to reduce the intensity of pain and improve
joint mobility. The patient is informed about the importance of the
correct implementation of all means in this period of kinesitherapy,
such as neck massage, trigger points, stretching, postisometric
relaxation, tractions, as well as to learn the correct way of performing
the exercises for home. Every day, a complex of active, actively
assisted and resistive exercises is performed, with a duration of about
10 - 15 minutes.

Tasks and means of experimental kinesitherapy during this
period

Tasks: Along with the tasks described in routine kinesitherapy

methodology, in the experimental room we also set additional
tasks:

1) Eliminating the painful trigger points.

2) Improving range of motion in the neck.
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3) Improvement of soft tissue elasticity.

Means of experimental kinesitherapy

1) Tekar

Tekar is an endogenous thermotherapy that uses electrical currents
induced by 448 kHz capacitive/resistive monopolar radio frequency to
generate deep tissue warming. Its use in clinical practice has been
relatively common for nearly 20 years, but only a few recent studies
have investigated its clinical efficacy. Most of them report promising
results in reducing pain and improving function in various
musculoskeletal clinical conditions such as cervical pain. The Tekar
device provides two different treatment modes: capacitive (CAP) and
resistive (RES). These modes usually come with different probes
(electrodes) made of medical grade stainless steel. According to the
developers of Tecar, the two treatment regimens induce different
tissue responses depending on the resistance of the treated tissue.
When the active electrode is equipped with an insulating ceramic layer
acting as a dielectric medium (CAP), the energy transfer only
generates heat in the superficial tissue layers, with a selective effect
on soft tissues with low impedance (rich in water), e.g. adipose tissue,
muscles, cartilage and lymphatic system. If the active electrode has no
insulating layer, the (RES) RF energy passes directly through the body
in the direction of the inactive electrode, generating heat in the deeper
more resistant (low water content) tissue layers, eg bones, muscle face,
capsules and tendons. A recent study in healthy volunteers concluded
that delivery of TT in a mixed mode (described as
“capacitive/resistive”) increased blood flow volume in muscle tissue
(Clijsen et al., 2020).

2) Therapeutic massage + trigger points

3) Suction cups

Cupping is the application of cupping therapy. Combining them
with a therapeutic massage is a proven method that stimulates blood
circulation and lymph circulation and has a local and general effect on
the body. Cupping therapy is based on the creation of a vacuum
through mechanical or thermal pressure using small cups placed on
the body that suck the skin inward, resulting in increased blood flow.
Method by holding the suction cups - most often applied. The cups are
applied and placed on specific places on the body, with the duration
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of their application varying from a few seconds to 10-15 minutes,
depending on the treatment protocol, the desired effect and the goal of
the therapy (Samadi et al., 2013; Petrova et al., 2019).

4) Stretching

5) Postisometric relaxation

6) Tractions

7) Home exercise training

8) Training in correct posture and gait.

RESULTING CHARACTERISTICS OF THE RECOVERY
PROCESS IN NECK PAIN WITH A DIAGNOSIS OF
OSTEOCHONDROSIS AFTER THE APPLIED
EXPERIMENTAL METHOD OF KINESITHERAPY

After statistical processing of the empirical material and carried out
variational, alternative and classification analysis, changes in the
studied indicators as a result of kinesitherapy were identified. Their
condition was established at the beginning of the study (on the 1st day)
and after applying two models of kinesitherapy - conventional and
experimental. A comparative analysis of the performance
characteristics of the models was carried out. Their effectiveness has
been established. The data of the indicators was recorded several
times, which brings information about the intensity of recovery of
patients in different time periods.

Data analysis

GraphPadPrism (Ver. 3.0) was used for data processing and
analysis. Means, standard deviations, and coefficients of variation of
all variables were calculated using descriptive statistics. Experimental
data are presented in two ways: - as mean values £ SD; and — as
individual values for each subject. Statistical software GraphPadPrism
was used for statistical analysis of the results (Wilcoxon signed rank
test and Mann-Whitney test) and graph generation.

The main indicator of the condition of the damaged cervical lobe
is the presence of pain in the region of the diagnosis of
osteochondrosis. In this regard, self-rating of pain on the VAS was
examined (several times) and the results are presented below.

Since in the literature we do not find data on the therapeutic effect
of Tekar therapy, especially in combination with other
kinesitherapeutic methods, we analyze the data of our study with data
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of other authors who worked on the same muscle groups and the
volume of movement of the neck, flexion, extension, rotation on left
and right sides and lateral tilt on left and right sides, visual analogue
scale for pain and cervical dysfunction index.

I11.1. Changes in self-reported pain in the injured cervical lobe
after applied kinesitherapy

Through VAS, we identify the residual pain of the examined
persons after the established diagnosis of osteochondrosis.

The sensation of pain is an important criterion that informs the
therapist when working with patients (Andersson et al., 1983).

As is known, the scale ranges from 0 (in the absence of pain) to 10
(in maximum pain).

Changes in self-rated pain of CG and EG patients during the
kinesitherapy period

The results of the conducted research show that the self-assessment
of pain in the control group on the 1st day was an average of 8.25 -
before kinesitherapy, which indicates the presence of significant pain.
The standard deviation of the results according to the indicator is
SD=0.898.

The variability of the results was moderate (V%=10.89), indicating
that the control group was homogeneous and uniform in terms of the
patients' perception of pain on the 1st day of the study.

After the 45th day of application of kinesitherapy, in the control
group, a decrease in the standard deviation of 0.722 and an increase in
the coefficient of variation by 38.28 were found.

After the 90th day, the average value becomes 1.425+0.636.

By the 90th day, P=0.0461, which shows that there is a statistically
significant difference between the two indicators, namely P<0.05.

In the experimental group, the initial results on the first day of the
study were similar.

The established P-value (0.0461) shows that there is a statistical
significance of the differences of the mean values of the studied
indicator in the two groups on the first day of the study (P<0.05).

In the experimental group, after the 45th day of kinesitherapy with
innovative targeted effects, the pain in the neck region decreased.
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Table 5. Changes in self-reported pain of CG and EG patients on
the 1st and 45th day and 90th day

Indicators Control group n=40 Experimental group ~ n=40
X SD V% X SD V%
First day 8.25 0.898 10.89 9.45 0.897 26.59
45th day 3.05 0.722 38.28 29 0.912 44.25
90th day 1.425 0.636 75.87 1.20 0.989 82.24

The improvement of the results in the experimental group was
accompanied, however, by an increase in the variability of the
individual assessments, which is a sign of different intensity of
recovery of the patients, according to the severity of the diagnosis and
other factors, such as different physique, physical condition, different
level of their motor abilities, different motivation and persistence in
procedures, age, gender, etc. factors. In the testing of hypotheses, due
to A and E outside the limits of (-1,1), the non-parametric Mann-
Whitney test was applied to determine the statistical significance of
the differences in the mean values of the indicator, after the applied
two models of kinesitherapy. The results (P=0.0461) show that the
difference found between the two groups, on the 90th day of the study,
is statistically significant and confirms a higher effectiveness of the
experimental model of kinesitherapy, compared to the traditional one
applied to patients in the control group ( due to P<0.05).

From the study carried out at the end of the 90th day, it was found
that the change in the sensation of pain continued to decrease in both
groups of patients.

10
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=22 45th day
90th day

8
6
2
2
o

KG EG

Figure 2. Character of pain distribution of the studied patients
on the 1st day, 45th and 90th day of the study

The testing of hypotheses, at P=0.0461, shows that the established
difference in the average values of the indicator in the two groups is
significant and the applied experimental methodology of
kinesitherapy with Tekar therapy is more effective than the traditional
one and leads to more significant and longer-lasting effects in its
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application in patients with a diagnosis of osteochondrosis in the
cervical region. The conducted research establishes an individual
intensity of pain reduction of kinesitherapy, according to the applied
model and depending on the severity of the injury and other factors,
which necessitates individualization of targeted effects. Furthermore,
further research on individual pain levels and identification of their
determinants is needed, the results of which will further support the
management of kinesitherapy and the overall healing process of
patients.

A number of studies have shown that women reported more neck
pain than men in 25 (83%) of 30 studies (Fejer et al., 2006).

According to Sanz et al. (2021) non-specific chronic neck pain
(osteochondrosis) contributes to increased neck muscle tone and
therefore reduced range of motion in the neck.

According to Penas et al. (2008) the application of trigger points
achieved a reduction in neck pain in a short period of time.

According to Swanson et al. (2022) the application of traction, can
serve as an appropriate means of widening the intervertebral spaces
and leads to significant improvements in neck pain and disability.
Already in 1954, they noted that osteochondrosis is associated with
disc protrusion, osteophytic changes, muscle hypertrophy and
ligamentous distortion, which leads to a reduced range of motion of
the neck. Atrophy of the extensor muscles of the neck is also observed
over time if treatment is not applied (Swanson & Creighton, 2022).

According to Feroian et al. (2009), where they studied 76
individuals with non-specific neck pain (osteochondrosis), divided
into two groups - a control group and an experimental group. A
complex of medical gymnastics exercises was applied to KG, and
traction therapy to EG. The obtained data show that in CG the mean
value for pain is: 2.53+1.31, and in EG the mean value for pain is:
2.70+1.69 (Feroian et al., 2009).

Compared to our results for CG the mean value is: 1.425+0.636
and for EG the mean value is: 1.20+0.989.

The results show that patients diagnosed with osteochondrosis,
compared to the methods of Feroian et al. (2009), where remedial
gymnastic exercises for CG and traction for EG were applied, a greater
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percentage improved after applying the methodology used by us,
including Tekar therapy.

Again comparing our results with those of Fernandes et al. (2023)
administered to women with  non-specific neck pain
(osteochondrosis), and randomly divided into two groups, special
exercises for CG, stretching, global postural re-education of EG and
home exercises to both groups twice a week with duration 40 minutes
for 4 weeks, it becomes clear that the methodology we use leads to a
greater percentage of improvement. Their results showed that for CG
the mean value for pain was: 2.56+1.36 and for EG the mean value for
pain was: 2.24+1.23.

Our results show that mean value for pain in CG is: 1.425+0.636
and for EG mean value for pain is: 1.20£0.989.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Fernandes et al. (2023), where
special exercises for CG and stretching, global postural re-education
for EG, and home exercises were applied to both groups, a greater
percentage improved after applying the methodology used by us,
including Tekar therapy.

Again comparing our results with those of Nagrale et al. (2010)
administered to individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups,
postisometric relaxation for CG, trigger points on EG and home
exercises to both groups twice a week lasting 40 minutes for at 4
weeks, it is clear that the methodology we used leads to a greater
percentage of improvement (Nagrale et al., 2010).

Their results were that in CG the average value for pain was:
6.10+0.68 and in EG the average value for pain was: 5.28+0.47.

Compared to our results for CG the mean value is: 1.425+0.636
and for EG the mean value is: 1.20+0.989.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Nagrale et al. (2010), where
postisometric relaxation for CG, trigger points for EG and home
exercises were applied to both groups, a greater percentage improved
after applying the methodology used by us, including Thekar therapy.

I11.2. Results of centimeter chin-jugular fossa (neck flexion)
distance after kinesitherapy
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With centimeter we estimate the volume of movement (OD) and
count the distance from the chin to the jugular fossa when the head is
tilted forward.

The research was conducted according to the method of (Simons,
1993).

The results in the control group show a slight decrease in the
difference in the cervical lobe compared to the first day by 4.68 cm,
which is explained by the process of elimination of the muscles with
reduced tone as a result of the active kinesitherapy. The SD values at
day 45 and day 90 showed little change. The variability of the results
is relatively low, 12.89% on the 1st day and 12.83% on the 45th day,
which reflects the compactness of the control group in relation to the
studied indicator.

Table 6. Results of the measurement of the chin-jugular fossa
distance during neck flexion on the 1st and 45th days and on the

90th day
IMoka3atenu KonTponua rpyma n=40 Excnepumenrainna rpyma n=40
X SD V% X SD V%
I-Bu 1neH 4.68 1.38 12.89 4.25 1.89 35.59
45-51 nien 2.73 1.50 12.83 1.2 1.12 32.25
90-s ien 111 0.59 51.87 0.28 0.74 87.88

In the experimental group, the results were similar. An increase in
the volume of movement was found on the 90th day of flexion in the
cervical region of the patients where P=0.0415 where P<0.05.

However, the standard deviation increases, with a SD of 1.89 cm
on the first day reaching 1.12 cm at the end of the 45th day. Coefficient
of variation V=87.88%.

In the experimental group, the flexion centimeter decreased from
4.25 cm on the first day to 1.2 cm at the end of the 45th day, and 0.28
cm on the 90th day, therefore significantly increasing the range of
motion in neck flexion. After the 45th day, the volume of movement
increases as a result of motor activity through kinesitherapy and self-
organized motor activity related to household, work and other daily
activities of the patients. Or the improvement of the indicator has an
average value of 1.2+£1.12 cm, and with a coefficient of variation in
the 90th day it is 87.88% — the volume of movement of flexion of the
cervical lobe of the patients has increased in EG with an average value
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of 0.28+0.74 cm. The high SD values on the 1st day (1.89 cm) slightly
decreased by the end of the 45th day to 1.12 cm. The coefficient of
variation of the individual results of the patients significantly
decreased and the V% from 35.59% at the beginning of the study
decreased to 32.25% at the end of the 45th day.

I First day
22 45th day
I 90th day

Figure 3. Dynamics of changes in the flexion index in CG and
EG on the 1st, 45th and 90th days

At the end of the study, after the 90th day of kinesitherapy carried
out in the control and experimental groups, a continued increased
volume of movement of the neck in flexion was found, which in the
control group was 4.68+1.38 cm and reached a reduction in the volume
of movement in total for 90 days by 1.11+0.59 cm. And of the
experimental group, the volume of movement was increased by
4.25+1.89 and reached a reduction of the volume of movement in total
for 90 days by 0.28+0.74 cm.

Again comparing our results with those of Koning et al. (2008)
administered to 34 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, therapeutic
exercises for CG and mobilization of EG, it is clear that the
methodology used by us leads to a greater percentage of improvement.
The average value for flexion in CG is: 0.31+0.70 cm, and for EG the
average value shows that, is: 2.30£0.80 cm. Our results show that the
average value for flexion in CG is: 1.10+0.59 cm, and for EG the
average value for flexion was: 01.28+0.74 cm (Koning et al., 2008).

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Koning et al. (2008), where
therapeutic exercises for CG, mobilization for EG were applied, a
greater percentage improved after applying the methodology used by
us, including Tekar therapy.

Again comparing our results with those of Richa et al. (2018)
administered to 45 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, isometric
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exercises and stretching for CG and manual massage for EG, it is clear
that the methodology we used leads to greater percent improvement.
The mean value for flexion in their CG was: 0.33+0.75 cm and for EG
the mean value was: 2.29+0.84 cm. Our results show that the mean
value for flexion in CG was: 0.10+0.59 cm and for EG the mean value
for flexion is: 1.28+0.74 cm (Richa et al., 2018).

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Richa et al. (2018), where isometric
exercises and stretching for CG were applied, and therapeutic massage
for EG was included, a greater percentage improved after applying the
methodology used by us, which also included Tekar therapy.

I11.3. Results of centimeter chin-jugular fossa distance in neck
backward tilt (extension) after kinesitherapy

At the end of the 45th day in the control group, the results showed
an increase in the difference in the volume of movement of the
extension in the neck compared to the first day, the average value was
2.73+1.50 cm, which explains that the process of normalization of the
muscle tone has started as a result of active kinesitherapy.

The SD values at day 45 showed little change.

The variability of the results is relatively low, 12.22% on the 1st
day and 12.13% on the 45th day, which reflects the compactness of
the control group in relation to the studied indicator.

Table 7. Results of the measurement of the chin-jugular fossa
distance during backward tilt (extension) in the cervical lobe on the
1st, 45th and 90th days

IMoxa3arenn Kontpomna rpyma  n=40 ExcriepumenTanna rpyna n=40
X SD V% X SD V%
I-Bu nen 4.68 1.38 12.22 4.25 1.89 52.16
45-1 nen 2.73 1.50 12.13 1.20 1.12 29.84
90-s1 nen 112 0.59 23.18 0.29 0.74 22.20

An increase in the range of motion of extension with an average
value of 1.11+0.59 cm was found for the patients in the cervical region
on the 90th day.

P=0.0415, at day 90, indicating that there is a statistically
significant difference P<0.05.

In the experimental group after applied kinesitherapy with Tekar-
therapy, the improvement for the studied period was overall with an
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average value of 0.28+0.74 cm at the end of the 90th day compared to
the first day of the study.

= First day
B3 45th day
I 90th day

Figure 4. Dynamics of the results of the indicator (extension) in
CG and EG during the 1st, 45th and 90th days

Checking the statistical significance of the difference in the mean
values of the indicator in the two groups shows that P<0.05, from
which it follows that the better results found in the experimental
group are statistically significant and show the applied model of
kinesitherapy with Tekar-therapy as more effective when compared
to applications in the control group.

Again comparing our results with those of Koning et al. (2008)
administered to 34 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, therapeutic
exercises for CG and mobilization for EG. Their results show that, the
mean value for CG is: 0.26+0.49 cm, for EG the mean value is:
0.86+0.82 cm. Our results show that the mean value for extension in
CG: 1.11+0.59 cm and for EG the mean value for extension is:
0.28+0.74 cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Koning et al. (2008), where
therapeutic exercises for CG, mobilization for EG were applied, a
greater percentage improved after applying the methodology used by
us, including Tekar therapy.

Again comparing our results with those of Richa et al. (2018),
administered to 45 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, isometric
exercises and stretching for CG, manual massage of EG, it is clear
that the methodology used by us leads to greater percent
improvement. The mean value in their study for CG is: 0.39+0.59
cm, and in our study the mean value for KG extension: 1.11+0.59
cm. For EG in their study, the average value is: 0.76+£0.92 cm, and
our result for EG for extension has the average value: 0.28+0.74 cm.
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The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Richa et al. (2018), where
isometric exercises and stretching were applied for CG, in addition to
isometric exercises and stretching manual massage for EG was also
included, a greater percentage improved after applying the
methodology used by us, which also included Tekar therapy.

I11.4. Results of centimeter mastoid to acromion distance (head
tilt to the right) of the neck after kinesitherapy

In the control group, a weak trend of improvement of the indicator
was found, and in total, for 90 days, the range of motion increased by
2.63 cm compared to the first day of the study - before treatment of
the neck with Kinesitherapy. The presence of a small limited volume
of the neck is due to the established diagnosis of osteochondrosis.

In the experimental group, the trend of increasing neck range of
motion, although weak, continued until the end of the 90th day. The
mean value of the right lateral tilt volume of motion at day 90 was
2.32+0.59 cm.

Table 8. Results of the measurement of the distance from the
mastoid process to the acromion when the head is tilted to the right
on the 1st, 45th and 90th days of the treatment course for CG and
EG

IMoxa3arenn KonTponna rpyna n=40 ExcriepumenTanna rpyna n=40
X SD V% X SD V%
I-Bu en 12.18 2.39 12.22 12.43 1.89 11.6
45-1 nen 521 1.52 12.83 3.93 11 12.84
90-s1 nen 2.32 0.59 23.18 1.93 0.74 13.20

Lateral tilt (right side)

12.18° 12.43° [ First day
[ E=R 45th day
E= 90th day

KG EG

Figure 5. Dynamics of the results of the indicator in CG and EG
during the 1st, 45th and 90th days
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The results obtained on the 90th day are that, P=0.0222, from
which follows a statistically significant difference P<0.05.

Neck pain in patients diagnosed with osteochondrosis is known to
result in severe functional limitations, including limited range of
motion (Cagnie et al., 2006). Due to this fact, the focus of a large part
of the kinesitherapeutic agents included in the methodology is mainly
aimed at influencing and.

According to us and a number of other authors, influencing the
increased muscle tone leads to improvements regarding the range of
motion and the performance of daily activities in patients with non-
specific neck pain (osteochondrosis) (Bobunov et al., 2022). It follows
that affecting the muscle imbalance increases the range of motion in
the cervical region. As we have already mentioned, a large part of the
kinesitherapeutic agents included in our methodology were aimed at
influencing the increased muscle tone of certain muscles, as a result of
which the volume of movement in the cervical region is also positively
affected.

Again comparing our results with those of Koning et al. (2008)
administered to 34 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, therapeutic
exercises for CG and CG mobilization. The mean value in their study
for CG was: 0.58+0.83 cm, for EG the mean value was: 1.99+0.79 cm.
Our results show that the mean value for right lateral tilt for CG was:
2.321£0.59 cm and for EG the mean value for right lateral tilt is:
1.93+0.74 cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Koning et al. (2008), where
therapeutic exercises for CG, mobilization for EG were applied, a
greater percentage improved after applying the methodology used by
us, including Tekar therapy.

Again comparing our results with those of Richa et al. (2018),
applied to 45 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, isometric
exercises and stretching for CG and manual massage for EG, it is clear
that the methodology we used leads to more a large percentage of
improvement. Their results for CG were mean: 0.78+0.93 cm, mean
for EG was: 1.67+£0.89 cm. We found that the mean value for right
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lateral tilt in CG was: 2.32+0.59 cm, and for EG the mean value for
right lateral tilt is: 1.93+£0.74 cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Richa et al. (2018), where isometric
exercises and stretching were applied for CG, in addition to isometric
exercises and stretching manual massage for EG was also included, a
greater percentage improved after applying the methodology used by
us, which also included Tekar therapy.

I11.5. Results of the centimeter of the distance from the mastoid
process to the acromion (tilt of the head to the left side) of the neck
after kinesitherapy

In the control group, the mean values on the 45th day were
5.22+1.42 cm, and on the 90th day they reached 3.13+0.58 cm, which
result shows that the volume of movement of the lateral slope on the
left side increases.

As can be seen from the table, the average values of the indicator
of the experimental group from 12.562+1.84 cm on the first day of
research, decrease to 1.97+0.71 cm on the 90th day of measurement.
The coefficient of variation V%=10.22 has relatively low values, and
at the end of the 90th day the group is relatively compact in terms of
the results of the studied indicator.

Table 9. Results of the measurement of the distance from the
mastoid process to the acromion when the head is tilted to the left on
the 1st, 45th and 90th days of the treatment course for CG and EG

IMoxa3arenn Kontpomna rpyma  n=40 ExcriepumenTanna rpyna n=40
X SD V% X SD V%
I-Bu en 12.125 2.29 12.24 12.562 1.84 11.19
45-5 nen 5.22 1.42 12.87 4.10 11 11.86
90-s nen 133 0.58 23.19 1.9 0.71 10.22

Lateral tilt (left side)

T First day
= 45th day
G 90th day

Figure 6. Dynamics of the results of the indicator in CG and EG
during the 1st day, 45th and 90th day
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From the P-values at the 90th day 0.0223, it is evident that the
established better results of the centimeter in the neck of the patients
of the experimental group are statistically significant and certify the
higher effectiveness of kinesitherapy with Tekar therapy, compared to
the applied conventional kinesitherapy in KG.

Again comparing our results with those of Koning et al. (2008)
administered to 34 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, therapeutic
exercises for CG and mobilization for EG, it is clear that the
methodology used by us leads to a greater percentage of improvement.
Their results show that the mean value for CG is: 4.53+0.86 cm and
for EG the mean value is: 1.72+0.82 cm. Our results show that the
mean value for left lateral tilt for CG is: 3.33+0.58 cm, and for EG,
the average value for lateral inclination on the left side is: 1.97+0.71
cm.

Analyzing the results for lateral tilt on the left side, it becomes clear
that after applying the methodology used by us, including Tekar
therapy, it is more effective. Unlike us and other authors, the results
show an improvement in CG. This leads to the thought that using our
methodology leads to better results and could be applied to a larger
number of patients.

Again comparing our results with those of Richa et al. (2018),
applied to 45 individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, isometric
exercises and stretching for CG and manual massage for EG, it is clear
that the methodology we used leads to more a large percentage of
improvement. Their results show that, the mean value for CG is:
4.73+0.76 cm, for EG the mean value is: 1.82+0.81 cm. Our results
show that the mean value for CG is: 3.13+0.58 cm and for EG the
mean value is : 1.97+0.71 cm.

Analyzing the results for lateral tilt on the left side, it becomes clear
that after applying the methodology used by us, including Tekar
therapy, it is more effective. Unlike us and other authors, the results
show an improvement in CG. This leads to the thought that using our
methodology leads to better results and could be applied to a larger
number of patients.
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I11.6. Results of centimeter chin-acromion distance (right-sided
rotation) of the neck after kinesitherapy
In the control group, the average values on the first day were
11.134+1.30 cm, reaching 6.25+1.48 cm on the 45th day, and
2.68+0.59 cm on the 90th day. The range of motion of the right side
rotation increased more on day 45. Measurement and results at day 90
depend on patients' motivation and diligence in performing the
exercises in a home environment.

Table 10. Right-sided rotation in the cervical region of the spine
- chin-acromion distance

Indicators Control group n=40 Experimental group
n=40
X SD V% X SD V%
First day 11.134 1.30 12.28 11.163 1.85 11.29
45th day 6.25 1.48 12.88 511 15 11.88
90th day 2.68 1.59 13.29 1.15 0.78 12.23

The standard deviation of the results SD increased slightly from
1.48 at day 45 to 1.59 at day 90.

In the experimental group, the results of the average values are as
follows: the first day 11.163+1.85 cm, the 45th day are 5.11+1.5 cm,
and the 90th day the average values are 1.15+2.69 cm.

However, at day 90, P=0.0516, indicating no statistically
significant difference and P>0.05.

Rotation (right side)

=B Fiirst day
== 45th day
I 90th day

12.163°

Figure 7. Dynamics of the results of the indicator in CG and EG
during the first day, the 45th and the 90th day

Again comparing our results with those of Koning et al. (2008),
applied to 34 persons with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, therapeutic exercises for CG
and EG mobilization, it is clear that the methodology used by us leads
to a greater percentage of improvement . Their results show that the
mean value for CG is: 2.72+1.88 cm, for EG the mean value is:
1.74x2.87 cm. Our results show that the mean value for CG is:
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2.68+1.59 cm and for EG the mean value shows that , is: 1.15+0.78
cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Koning et al. (2008), where
therapeutic exercises for CG, mobilization for EG were applied, a
greater percentage improved after applying the methodology used by
us, including Tekar therapy. However, we almost (P=0.0516) did not
get a statistically significant difference P>0.05.

Again comparing our results with those of Richa et al. (2018),
administered to 45 persons with non-specific pain in the neck
(osteochondrosis) and randomly divided into two groups, isometric
exercises and stretching for CG, and manual massage for EG, it
becomes clear that the methodology used by us leads to more a large
percentage of improvement. Their results show that for CG the
average value is: 2.62+1.44 cm and for EG the average value is:
1.64+2.88 cm. Our results show that the average value for CG is:
2.68+1.59 cm and for EG the average value shows that, is: 1.15+0.78
cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Richa et al. (2018), where isometric
exercises and stretching were applied for CG, in addition to isometric
exercises and stretching manual massage for EG was also included, a
greater percentage improved after applying the methodology used by
us, which also included Tekar therapy.

However, the values are higher, but we almost (P=0.0516) did not
get a statistically significant difference P>0.05.

I11.7. Results of centimeter chin-acromion distance (left-sided
rotation) of the neck after kinesitherapy
As can be seen from the table below, the average range of motion of
the neck in the control group was 1.82+0.59 cm, with a difference from
the first study of 11.144+2.30 cm.

In the experimental group, the range of motion of the neck after the
90th day was on average 1.01+0.78 and the variability of the results
was 12.23%.

The P-values show a statistically significant difference in the
diagnostic results obtained at the end of the 90th day due to P=0.0421,
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which proves that the higher efficiency of the kinesitherapy applied in
the experimental group contributed to a more significant positive
change of the studied indicator.

Table 11. Left-sided rotation in the cervical spine - chin-acromion
distance

Indicators Control group n=40 Experimental group ~ n=40
X SD V% X SD V%
First day 11.144 2.30 12.28 12.151 1.85 11.29
45th day 9.55 1.48 12.88 9.71 15 11.88
90th dday 1.82 0.59 23.29 1.01 0.78 12.23

P-values at the 90th day (P=0.0421) show that there is a statistically
significant difference between the results in the control and
experimental groups according to the studied indicator. Therefore, the
better results found in the patients in the experimental group attest to
the higher efficiency of the applied experimental model of
kinesitherapy.

Rotation (kft side)

Figure 8. Dynamics of the results of the indicator in CG and EG
during the 1st, 45th and 90th days

Again comparing our results with those of Koning et al. (2008),
applied to 34 persons with non-specific pain in the neck
(osteochondrosis) and randomly divided into two groups, therapeutic
exercises for CG and EG mobilization, it is clear that the methodology
used by us leads to a greater percentage of improvement. Their results
show that, mean value is: 1.84+0.86 cm, mean value for EG is:
1.68+0.85 cm. Our results show that, mean value for CG is: 1.82+0.59
cm, and mean value for EG shows that, is : 1.01+£0.78 cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Koning et al. (2008), where
therapeutic exercises for CG, mobilization for EG were applied, a
greater percentage improved after applying the methodology used by
us, including Tekar therapy.
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Again comparing our results with those of Richa et al. (2018),
applied to 45 persons with non-specific neck pain (osteochondrosis),
randomly divided into two groups, isometric exercises and stretching
for CG, and manual massage EG, it becomes clear that the
methodology we used leads to a greater percent improvement. Their
results show the average value: 1.92+0.75 cm, for EG the average
value is: 1.88+0.87 cm. Our results show that the average value for
CG is: 1.82+0.59 cm and for EG the average value is: 1.01+0.78 cm.

The results show that patients diagnosed with osteochondrosis,
compared to the methods used by Richa et al. (2018), where isometric
exercises and stretching for CG were applied, in addition to isometric
exercises and stretching, manual massage for EG was also included,
in a greater percentage they improved after applying the methodology
used by us, which also included Tekar therapy.

111.8. MMT results of m.trapezius — pars descendens of the
neck (left side) after kinesitherapy
When testing the strength of the muscles, the reason for the limited
volume of movement in the neck is differentiated, which may be due
to muscle weakness, but also from the diagnosis of osteochondrosis
itself.

From conducted MMT of m. Trapezius pars descendens of the neck in
the control group - before and after kinesitherapy results indicated that
all patients had a score of 4 on the first day - before kinesitherapy
(100%). In the indicated contingent, the ability to perform a full range
of motion against gravity and with moderate manual resistance has
been established. It is clear from the table that the results of the study
on the 45th day after the applied kinesitherapy were slightly affected,
which contributed to a slight improvement in the results - only in
32.5% of the patients with a score of 5. The tendency of a slight
improvement in the indicator continued towards the end of 90 day, and
in 60% of the patients the results were unchanged (with a score of 4),
and in 40% the score was 5, in which a full volume of movement
against gravity and maximum manual resistance was established.

The results in the experimental group show that on the 1st day - before
kinesitherapy, in 2.5% of the patients, the MMT assessment of m. M.
trapezius — pars descendens of the neck is 3 or the movement
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performed against gravity is in full volume, but movement against
manual resistance is impossible.
At 97.5%, the ability to perform a full range of motion against gravity
and moderate manual resistance was found, with a test score of 4.
In this research period, there are no patients with a score of 5. After
the 45th day after the application of kinesitherapy, in 17.5% of the
patients, the restoration of the strength abilities of m. M. trapezius —
pars descendens of the neck is completely, at 82.5%, the MMT score
is 4 - with the ability of the muscle to perform a full volume of
movement against gravity and moderate manual resistance.

Table 12. MMT results of m. Trapezius pars descendens of the
neck in the control and in the experimental group before and after
kinesitherapy
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Figure 9. Changes in MMT results of m. M. trapezius — pars
descendens of the neck of the control group patients
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On the 90th day, the improvement of the results was 62.5% of those
examined in the experimental group had a score of 5 (40% in the CG)
and 37.5% with a score of 4 (at 60% in the CG).

Experimental group

T Evaluation 4
E== Evaluation 5

First day 45thday  90th day

Figure 10. Changes in MMT results of m. trapezius — pars
descendens on the neck of the patients of the experimental group

Therefore, it is evident from the obtained results that the
experimental model of Tekar kinesitherapy applied to the patients in
the experimental group is more effective in restoring the strength
abilities of m. trapezius — pars descendens of the patients during all
periods of the study, compared to the traditional model of
kinesitherapy applied to the patients in the control group.

According to Mahmoud et al. (2019) prolonged forward head tilt
(in office workers) leads to increased tone of the m. trapezius — pars
descendens and reduced range of motion of flexion and rotation.

Comparing our results again with those of Rausch et al. (2021),
applied to 12 persons with non-specific pain in the neck
(osteochondrosis) and randomly divided into two groups, exercises for
CG and manual methods of EG, it is clear that the methodology used
by us leads to a greater percentage of improvement. Their results for
CG showed that, with a score of 5 it was: 47.4 %, and for EG it showed
that, it was: 60.4% (Rausch et al., 2021).

The results obtained by us with a score of 5 are: 40% of persons
for CG, and for EG with a score of 5 are: 62.5% of persons.

The results obtained by us with a score of 5 are: 40% of persons
for CG, and for EG with a score of 5 are: 62.5% of persons.

Analyzing the results for m. trapezius pars descendens on the left
side, it becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective. Unlike us and other
authors, the results show an improvement in CG. This leads to the
thought that using our methodology leads to better results and could
be applied to a larger number of patients.
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111.9. MMT results of the m.trapezius pars descendens of the
neck (right side) after kinesitherapy

The results of the conducted MMT of m. Trapezius pars
descendens shows that the position of the strength capabilities of the
specified muscle are significantly better than the other tested muscles
of the patients.

As can be seen from the table below, in the control group on the
first day of the study, on the right side, the MMT scores range from 4
to 5. Their distribution is as follows: with a score of 4, the majority of
patients have a relative share of 85% and in which the ability to
perform the movement against manual resistance has been established.
At 15%, the score is 5.

As a result of the applied Kinesitherapy, the results in the control
group improved with the absence of patients with a score of 3.

The relative share of patients with grade 4 (62.55%) is increasing.

By the 90th day of adaptation, it is established in which period the
strength capabilities of m. Trapezius pars descendens were restored to
the extent that 55% were grade 4, with 45% grade 5 with full range of
motion against gravity and maximal manual resistance.

In the experimental group, the baseline results for the state of the
strength abilities of m. trapezius — pars descendens on the right side of
the neck on the first day — before kinesitherapy were lower. Thus, in
MMT, 3 patients with a score of 3 were identified, which are 7.5% of
the examined in the group. As a result of the application of the
experimental methodology with the Tekar therapy, the recovery of the
muscle strength of the trapezius pars descendens is of greater intensity.

An increase in the relative share of subjects with a score of 4
increased on the 45th day and reached 80% as a result of kinesitherapy
including Tekar therapy.

At the end of the 90th day, the score of patients with a score of 4
decreased to 35%.

With a score of 5 and full recovery of the strength capabilities of
m.Trapezius pars descendens was observed at the end of the 90th day
in 65% of patients.

Comparing our results again with those of Rausch et al. (2021),
applied to 12 persons with non-specific pain in the neck
(osteochondrosis) and randomly divided into two groups, exercises for
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CG and manual methods of EG, it is clear that the methodology used
by us leads to a greater percentage of improvement. Their results show
that with a score of 5 for CG it is: 43.4 % and for EG it is: 61.4%
(Rausch et al., 2021).

Our results show that, for CG with a rating of 5: 45% of persons,
and for EG with a rating of 5: 65% of persons.

Table 13. MMT results of m. Trapezius pars descendens of the
neck in the control and in the experimental group before and after
kinesitherapy

1st day 45th day | 90th day 1st day 45th day | 90th day
[72] [72] [72] [72] (2] (2]
= = = = 2 2
o o o (&) (&) (5]
c c c c c c
(<5} (<5} (<5} (<5} (<5} (<5}
> > > > = =

(L) o o o o o o

Y L L L o L L L

(I (I (I L [ LT LT
24 6| 294 v | 24 @ 24 s 24 6| 24 @
[} (5] [ (5] [ (5] [ (5] [ (5] [ (5]
2 2 2 2 2 2 =1 2 2 2 o 2
= o | = o | = o = o | = o | = =%
21 8/2{8/81¢% 21 8/g8i18/gl ¢
o 4 o 4 o 4 o Jq o Jq o q
< =294 < =249 < =4 < 29 < £9 < £9

™ n
| | | | | | ™ ™ ~ ' ! ! !

L ]
< ) Te) ol o~ 7o) ™ N o o < To)
™ 0 © re) < 0 © ™
<
0 0
To) To) ~ 0 ) ~ o © [To)
© — — ™ — < To) ~ — <) I3Y N ©
[To)

) o o o |3 o o o
o S o S o S o S o S o S
< — < - < — < — < — < —

Control group
=1 Evaluation 4
E==1 Evaluation 5
S

First day 45th day 90th day

Figure 11. Changes in MMT results of m. trapezius — pars
descendens of the neck of patients from the control group
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Figure 12. Changes in MMT results of m. M.trapezius — pars
descendens on the neck of the patients of the experimental group

Analyzing the results for m.trapezius pars descendens on the right
side, it becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

111.10. Results of MMT on m. levator scapulae on the patients'
neck (on the left side) after kinesitherapy

The obtained results of the tested indicator on the 45th day show
that 45 days of kinesitherapy in the control group led to the
normalization of the muscle strength of m. levator scapulae to 2.85.

On the 90th day, there was a similar improvement in the volume of
movement, where the strength of the studied muscle was exactly 2.60.

In the experimental group, after 45 days of kinesitherapy, there was
an improvement in the strength of the tested muscle from 3.222 to
3.105 and on the 90th day to 2.01, which was significantly higher than
the improvement in the control group.

The variability of the results slightly increased in the experimental
group (V%=38.92) on the 45th day, and on the 90th day it was
(V%=49.19).

Table 14. MMT results of m. levator scapulae on the neck of CG
and EG patients after the 1st day, the 45th day and the 90th day

Indicators Control group n=40 Experimental group n=40
X SD V% X SD V%
First day 2.901 0.5012 28.15 3.222 0.2502 30.10
45th day 2.85 0.4771 30.12 3.105 0.7241 38.92
90th day 2.60 0.320 32.18 2.01 0.8256 49.19
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Figure 13. Changes in the strength capabilities of the m.levator
scapulae of the neck of patients from CG and EG after the 1st day,
the 45th day and the 90th day of the application of kinesitherapy

The mean standard deviation is SD=0.8256.

However, at day 90, P=0.0325, which tells us that there is a
statistical difference or P<0.05.

Comparing our results with those of Sun et al. (2024), applied to
30 persons with non-specific pain in the cervical region
(osteochondrosis), training exercises in the CG and mobilization of the
EG, it is clear that the methodology used by us leads to a greater
percentage of improvement. Their results show that the average value
for CG is: 4.70+10.51. For EG, mean value shows that, is: 3.50+16.84
(Sun et al., 2024).

Compared to our results for m. levator scapulae in CG on the left
side the average value is: 2.60£0.320, and on the same side for EG for
m. levator scapulae mean value is: 2.01+0.8256.

Analyzing the results for m. levator scapulae on the left side, it
becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

111.11. Results of MMT on m. levator scapulae on the patients'
neck (on the right side) after kinesitherapy

In the control group, the mean values increased slightly. There was
a delay in recovery of the muscle strength of the studied muscle,
regardless that the difference in the reduced muscle tone was not
overcome, by the 90th day the mean value was 2.21+0.332.

The mean standard deviation at day 45 is SD=0.4652.

The variability of the results slightly increased in the control group
(V%=30.19), and the 90th day (V%=32.68).

In the experimental group, after 45 days of kinesitherapy, there was
an improvement in the strength of the tested muscle from 3.654 to 2.05
and on the 90th day to 1.01, which was significantly higher than the
improvement in the control group.
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Table 15. MMT results of m. levator scapulae on the neck of CG
and EG patients after 1st day, 45th day and 90th day

Indicators Control group n=40 Experimental group n=40
X SD V% X SD V%
First day 3.820 0.5018 28.19 3.654 0.2601 30.19
45th day 2.450 0.4652 30.19 2.05 0.7252 38.53
90" day 221 0.332 32.68 1.01 0.8282 56.19

However, at day 90, P=0.0158 indicated that there was a
statistically significant difference P<0.05.

According to Cagnie et al. (2006) patients with chronic neck pain
had lower neck muscle strength when stretched than a group of people
without cervical spine pain.

Comparing our results with those of Sun et al. (2024), applied to
30 persons with non-specific pain in the cervical region
(osteochondrosis), training exercises for CG and EG mobilization, it
is clear that the methodology used by us leads to a greater percentage
of improvement. Their results showed that the mean value for CG was:
5.70£17.23 and the EG mean value was: 7.50+15.63 (Sun et al., 2024).

Compared to our results for m. levator scapulae on the right side
for CG is: 2.21+0.332, and for EG on the same side the average value
is: 1.01+0.8282.

M.levator scapulae (right side)
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Figure 14. Changes in the strength capabilities of the m.levator
scapulae of the neck of patients from CG and EG after the 1st day,
the 45th day and the 90th day of the application of kinesitherapy

Analyzing the results for m. levator scapulae on the right side, it

becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.
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111.12. MMT results of the m.sternocleidomastoideus of the
patients' neck (on the left side) after kinesitherapy

Table 16. MMT results of m. Sternocleidomastoideus in the
control and experimental groups before and after kinesitherapy
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From the results in the control group, it was observed that the
process of recovery of the strength abilities of m is slow.
Sternocleidomastoideus of patients.

In the experimental group, the results on the 1st day and the 45th
day were similar to the results obtained by the individuals in the
control group, with the score of all patients being 2, i.e. exhibit the
ability to move against gravity, but volume is limited. After the 45th
day and until the end of the 90th day, the results improved in 47.5%
of patients, in which the score was already 3 (in 2.5% in CG) in which
the ability to move against gravity in full was observed volume, but it
is still impossible to move against manual resistance.

On the 90th day, the percentage of improvement in the results in
the experimental group was as follows, in which the strength
capabilities of the muscle were completely restored in 1 of the patients
with a score of 5 or 2.5% (there was no patient with a score of 5 in the
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CG), in 65% or in 26 patients the grade was 4 (in CG — 10%), 30%
had grade 3 (52.5% in KG) and 1 patient from EG had grade 2 (in
37.5% in KG).

From the obtained results of MMT of m. Sternocleidomastoideus
it is evident that the strength capabilities of the specified muscle are
characterized by an improvement after the 90th day later, compared to
m. Trapezius pars descendens in which a significant recovery is
outlined after the 45th day. However, also, the improvement of the
indicator was higher in the patients of the experimental group,
compared to the results obtained in the control group. One of the
reasons for the later recovery of the suppressed strength abilities of m.
Sternocleidomastoideus is that by the end of the 45th day, patients do
not have the full possible volume of movement of the neck, namely
rotation, however, the diagnosis of osteochondrosis remains available.

According to Blomgren et al. (2017) strength training has a greater
effect on m. sternocleidomastoideus and on the left and right sides than
in m. trapezius pars descendens and m. levator scapulae.

Comparing our results with those of Rausch et al. (2021), applied
to 12 persons with non-specific pain in the neck (osteochondrosis) and
randomly divided into two groups, exercises for CG and manual
methods of EG, it is clear that the methodology used by us leads to a
greater percentage of improvement. Their results show that with a
score of 5 for CG it is: 46.8% persons, and for EG it is: 2.4%. Our
results show that there are no persons with a score of 5 for CG, and for
EG with a score of 5 it is: 2.5% of persons (Rausch et al., 2021).

Analyzing the results for m.sternocleidomastoideus on the left side,
it becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective. Unlike us and other
authors, the results show an improvement in CG. This leads to the
thought that using our methodology leads to better results and could
be applied to a larger number of patients.

111.13. MMT results of the m.sternocleidomastoideus of the
patients' neck (on the right side) after kinesitherapy

From the results of m. Sternocleidomastoideus on the right side is
seen to be similar to the left side.

As can be seen from the table below, in the control group during
the first day of the study, the MMT scores ranged from 2 to 5, and
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their distribution was as follows: on the 45th day, there were 37
patients with a score of 2, which is a relative share of 92.5% . Patients
with score 4 and score 5 at day 45 are missing.

As a result of the applied kinesitherapy, the results in the control
group increased and the patients with score 2 decreased to 32.5%.

By the 90th day, there were 24 more patients with a score of 3, or
in the relative share 60%. With a rating of 4, there are 3 in the relative
share of 7.5%. Patients with score 5 are missing.

In the experimental group, the initial results for the state of strength
abilities of m. Sternocleidomastoideus on the right side of the cervical
lobe on the first day - before kinesitherapy are low. Thus, in MMT, 40
patients or all with a score of 2, with the ability to move against gravity
in a limited volume, were found, which are 100% of the examined in
the group. After the application of the experimental model of
kinesitherapy with Tekar therapy, the results are significantly
improved.

By the 90th day, there were 22 patients with a score of 4, or 55%
in relative terms. There are 2 patients with a score of 5, in the relative
share of 5% of the examined patients in the group.

According to Blomgren et al. (2017) altered muscle strength in
patients with neck pain presented as impaired (reduced) activity of the
m. sternocleidomastoideus as a result of the established diagnosis of
osteochondrosis.

Therefore, from the obtained results of the conducted MMT of m.
Sternocleidomastoideus of the patients from the control and
experimental groups on the right side are unchanged and it is difficult
to restore the muscle strength compared to the other examined neck
muscles, which necessitates specialized kinesitherapy on m.
Sternocleidomastoideus.

Comparing our results again with those of Rausch et al. (2021)
administered to 12 individuals with non-specific neck pain
(osteochondrosis), randomly divided into two groups, it is clear that
the methodology used by us leads to a greater percentage of
improvement. Their results show that, with a score of 5 for CG it is:
46.8% of individuals, and for EG with a score of 5 it is: 2.4% of
individuals. Our results show that there are no persons with a score of
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5 for CG, and for EG with a score of 5 for m.sternocleidomastoideus
there are 2.5% of persons (Rausch et al., 2021).

Table 17. MMT results of m. Sternocleidomastoideus in the
control and experimental groups (right side) before and after
Kinesitherapy

1st day 45th day | 90th day 1st day 45th day | 90th day
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Analyzing the results for m.sternocleidomastoideus on the right
side, it becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective. Unlike us and other
authors, the results show an improvement in CG. This leads to the
thought that using our methodology leads to better results and could
be applied to a larger number of patients.

I11.14. Neck Disability Index scores of neck patients after
kinesitherapy

Table No. 18 presents the data from the total point assessment of
the subjective examination of functional limitations related to pain in
the neck area. The mean value of 18.1+9.26 is statistically
significantly (V%=48.8) higher than that of the control group
15.75+3.57, which means that the patients are evaluated with
"moderate restriction".
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On the 45th day, they were 10.94£3.12 for CG and 9.26+5.12 for
EG. On the 90th day of the treatment course, we have a decrease in
the average value as 6.1+2.77 for CG and 4.5+3.74 for EG. In both
groups, we have a decrease in the collected points and the
categorization of patients as patients with "mild limitations".

Table 18. Results of the subjective evaluation of the Neck
Disability Index

Group Control group Experimental group

Degree  of | 1stday 45th day | 90thday | 1stday 45th day | 90th day

limitation

No limit - - - - 10 (25%) | 9
(22.5%)

Slight 7(17.5%) | 25 40 10 (25%) 25 31

limitation (62.5%) | (100%) (62.5%) | (77.5%)

Moderate 25 15 - 15(375%) | 5 -

restriction (62.5%) (37.5%) (12.5%)

Severe 8 (20%) - 15 (37.5%) | -

limitation

Total

limitation

When comparing the average values for the two groups separately,
a statistically significant difference was found in both groups at the
90th day, where P<0.05, (P=0.0126).

Again, we find a significantly more pronounced improvement for
EG. When comparing the increase in the results of the two groups, we
consider that the difference is statistically reliable, that is, there is a
significantly greater improvement in EG.

Table 19. Statistical processing of the data from the total score
for the Neck Disability Index questionnaire

Indicators Control group n=40 Experimental group ~ n=40
X SD V% X SD V%
First day 15.75 3.57 52.1 18.1 9.26 48.8
45th day 10.09 312 64.2 9.26 5.12 61.5
90" day 6.1 2.77 76.4 45 3.74 90.88

This difference is based on the application of the Tekar therapy,
which we applied to the EG patients.

Of the 10 indicators we have examined through the NDI
guestionnaire, the highest cutoff is three. These are headache index,
work and sleep. When comparing the increase in the results after the
kinesitherapy of the patients from CG and EG for the headache, we
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found a greater improvement in EG, we consider this to be statistically
significant P<0.05.

The good effect of headache in EG is due to the application of
Tekar therapy.

Phadke et al. (2016) also considered that the improvement may be
due to the fact that the Neck Dysfunction Index assesses multiple
aspects of neck pain, where pain intensity, activities of daily living are
included, suggesting that the improvement in scores may be due to
pain reduction. This may also be due to the result that the Tekar
therapy group showed better improvements in pain, and this may also
lead to an overall improvement in the participants' functional status,
thus improving the NDI score.

Cervical dysfunc
EFFFE First day.

- 5th day
R 90th day

Figure 15. Dynamics of influence of cervical dysfunction index
on CG and EG

According to Fejer et al. (2008) there is a relationship between the
intensity of neck pain and accompanying damage (osteochondrosis).
However, the connection is not clear. This correlation increases with
an increasing number of factors leading to intensification of the
symptoms of the established diagnosis of osteochondrosis (Fejer &
Hartvigsen, 2008).

According to Chiu et al. (2005) in the treatment of chronic neck
pain (osteochondrosis), the most attention should be paid to the
treatment of the already established diagnosis of osteochondrosis.

Again comparing our results with those of Fernandes et al. (2023)
administered to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups twice a week for 40 minutes for 4 weeks, it becomes clear
that the methodology we use leads to a greater percentage of
improvement.
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Their results show that for CG the mean value is: 11.24+5.58 and
for EG the mean value is: 11.80£6.09. Our results show for CG
average value: 6.1+2.77, for EG the average value is: 4.5+3.74.

Analyzing the results for the Cervical Dysfunction Index, it
becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

Comparing our results again with those of Phadke et al. (2016)
administered to women with non-specific neck pain
(osteochondrosis), randomly divided into two groups CG and EG,
postisometric relaxation for CG, stretching for EG and home exercises
to both groups twice a week for 40 minutes over 3 months, it is clear
that the methodology we used leads to a greater percentage of
improvement (Phadke et al., 2016).

Their results show that for Cervical Dysfunction Index the mean
value for CG is: 9.25+2.23. Our results show that the mean value for
CG is: 6.1+2.77 and for EG the mean value shows that it is: 7.60+1.95.
Our results show that the mean value for cervical dysfunction index
for EG is: 4.5+3.74.

Analyzing the results for the Cervical Dysfunction Index, it
becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

I11.15. Results of goniometry following neck range of motion
(flexion)

Neck flexion goniometry was performed at different periods of the
recovery process, using a universal goniometer with two arms, with
the patient in a sitting starting position.

According to the instructions of S. Bankov (1991), because the axis
of movement constantly changes throughout the entire volume of
movement, the center of the protractor is not fixed at a precisely
defined point, but shifts up and down, ensuring that the arms are
parallel to the reference points.

As can be seen from the table, on the 1st day the flexion at CG is
56.1250£10.910, on the 45th day 62.1450+7.8230 and at the end of
the 90th day 71.540+3.0830.

Results after day 45 indicated an improvement in neck flexion in
the control group to 62.145 degrees.
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Table 20. Results of range of motion in neck flexion in the control
and experimental groups before and after kinesitherapy

Indicators Control group Experimental group

n=40 n=40

X SD V% X SD V%
First day 56.12 10.91 27.11 56.22 1151 31.32
45th day 62.145 7.823 20.12 75.256 13.32 22.95
90th day 71.54 3.083 21.54 87.5 13.21 70.56

The variability of the results after the 90th day was low
(V%=21.54) or the condition of the patients in the group in terms of
neck flexion was approximately uniform.

At day 90, P=0.0345 and there is a statistically significant
difference P<0.05.

From the results obtained on the 90th day, it was found that flexion
in the neck of patients from the control group was unchanged, while
in the experimental group the relative proportion of patients with the
above highest values of the indicator increased.

Flexion (degrees)

= First day
45th day
== 90th day

KG EG

Figure 16. Range of motion — flexion before and after
kinesitherapy in CG and EG

Therefore, Tekar therapy applied in the experimental group
continued (albeit weaker) its positive impact until the end of the 90th
day, which proves its long-term effectiveness after stopping the
procedures.

According to Joshi et al. (2020) in cervical pain (osteochondrosis)
range of motion is limited in all planes (flexion, extension, left and
right lateral tilt, and left and right rotation) and that reduced mobility
in the neck contributes to cervical pain. share.

Comparing our results with those of Fernandes et al. (2023)
administered to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups twice a week, for at 4 weeks, it is clear that the
methodology we use leads to a greater percentage of improvement.
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Their results show that the average value is: 60.12+12.45 degrees, and
for EG the average value shows that it is: 64.92+6.67 degrees. Our
results show that the average value for CG is: 71.54+3.083 degrees,
and for EG the average value is: 87.5+13.21 degrees (Fernandes et al.,
2023).

The results show that patients with a diagnosis of osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after applying the methodology used by us, including Tekar
therapy.

Again comparing our results with those of Siddiqui et al. (2022)
administered to individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, mobilization
for CG and physiotherapy treatment for EG, lasting 45 minutes for 2
months, it is clear that, used by our methodology leads to a greater
percentage of improvement. Their results show that the mean value
for CG is: 74.25+£1.78 degrees and for EG the mean value is:
69.9+9.35 degrees. Our results show that the mean value for CG is:
71.54+3.083 degrees and for EG the mean value is: 87.5£13.21
degrees (Siddiqui et al., 2022).

Analyzing the results for flexion in degrees, it becomes clear that
after applying the methodology used by us, including Tekar therapy,
it is more effective. Unlike us and other authors, the results show an
improvement in CG. This leads to the thought that using our
methodology leads to better results and could be applied to a larger
number of patients.

111.16. Neck range of motion (extension) follow-up goniometry
results

After the 45th day of kinesitherapy, the results of the control group
showed an improvement in neck extension to 52.28 degrees.
Variability of results V%=15.44. After the 90th day with the
application of kinesitherapy, the results were 69.12 degrees, which
presupposes a relatively wide confidence interval of the average value
for the general population.
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In the experimental group, on the 90th day, the range of motion of
extension increased to 69.12 degrees, which was higher than that
found in the control group.

Table 21. Results of neck extension range of motion in the control
and experimental groups before and after kKinesitherapy

Indicators Control group n=40 Experimental group
n=40
X SD V% X SD V%
First day 40.375 11.20 25.95 40.256 14.1 35.01
45th day 52.28 3.552 15.44 61.78 9.368 16.97
90th day 62.55 1.471 12.13 69.12 7.689 11.57

 First day
HHE 45th day
RS 90th day

Figure 17. Range of motion — extension before and after
kinesitherapy in CG and EG

Comparing our results with those of Fernandes et al. (2023)
administered to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups twice a week for a duration of 40 minutes for 4 weeks, it
becomes clear that the methodology we use leads to a greater
percentage of improvement. Their results show that the average value
for CG is: 54.92+7.93 degrees and for EG the average value shows
that it is: 55.44+8.46 degrees. Our results for CG show an average
value of: 62.55+1.471 degrees and for EG the average value is:
69.12+7.689 degrees.

The results show that patients with a diagnosis of osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after applying the methodology used by us, including Tekar
therapy.

However, we have obtained at day 90 that P=0.051, where there is
almost no statistically significant difference P>0.05.
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Again comparing our results with those of Siddiqui et al. (2022)
applied to individuals with non-specific neck pain (osteochondrosis),
and randomly divided into two groups, mobilization for CG and
physiotherapy treatment of EG, lasting 45 minutes for 2 months, it is
clear that, used by our methodology leads to a greater percentage of
improvement. Their results show that the mean value for CG is: 56.3
+ 9.17 degrees, and for EG the mean value is: 54.82 + 8.57 degrees.
Our results show that, the mean value for CG is: 62.55+1.471 degrees,
and for EG they show the mean value: 69.12+7.689 degrees (Siddiqui
etal., 2022).

Analyzing the results for extension in degrees, it becomes clear that
after applying the methodology used by us, including Tekar therapy,
it is more effective, the results are higher.

However, the extension results show that there is no statistically
significant difference between the two groups P=0.051 where P>0.05.

I11.17. Neck rotation range of motion results in the control and
experimental groups (left side)

The results of the average value in the control group after the 45th
day is 67.3750+6.369 degrees. The standard deviation SD=6.369.

Regarding the variability of the results in a control group, it is
V%=15.19, which shows that the control group is relatively uniform
in terms of the studied indicator.

At day 90, P=0.0411, indicating that there was a statistically
significant difference in the two groups, P<0.05.

In the experimental group, on the 45th day, there was an
improvement in rotation on the left side to 72.765 degrees, which was
higher than that found in the control group. The variability of the
results is lower compared to the control group (V%=11.58), which
facilitates the application of kinesitherapy. At the end of the 90th day,
the improvement was greater to 79.991 degrees compared to the
control group.

The better results in EG confirm the higher efficiency of the
experimental model of kinesitherapy, which are a consequence of
Tekar therapy.

When measuring the rotation of the neck, we obtained a bilateral
limitation of the range of motion.
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Table 22. Results of range of motion in neck rotation in the
control and experimental groups before and after kinesitherapy

Indicators Control group n=40 Experimental group n=40
X SD V% X SD V%
First day 50.421 10.37 20.57 50.335 7.628 19.91
45th day 67.375 6.369 15.19 72.765 4.589 11.58
90th day 71.66 2.481 14.20 79.991 3.222 7.33

Rotation (keft side)

£ First day
° = 45thday
I 90th day

72155

KG EG

Figure 18. Range of motion - rotation before and after
kinesitherapy in CG and EG

Comparing our results with those of Fernandes et al. (2023)
administered to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups twice a week for 40 minutes for 4 weeks, it becomes clear
that the methodology we use leads to a greater percentage of
improvement.

Their results show that the mean value for CG is: 63.58+6.40
degrees, and for EG the mean value is: 63.78+8.92 degrees. Our results
show that the average value for CG is: 71.66+2.481 degrees, and for
EG the average value shows that, is: 79.991+3.222 degrees.

The results show that patients with a diagnosis of osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after application of the methodology used by us, including
Tekar therapy.

Again comparing our results with those of Siddiqui et al. (2022)
administered to individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, mobilization
for CG and physiotherapy treatment of EG, the duration is 45 minutes
for 2 months, it is clear that, the one we used methodology leads to a
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greater percentage of improvement. Their results show that the mean
value for CG is: 85.23+2.28 degrees and for EG the mean value is:
74.97+1.51 degrees. Our results show that the mean value for CG is:
71.66+2.481 degrees and for EG the mean value shows that it is:
79.991+3.222 degrees (Siddiqui et al., 2022).

Analyzing the results for left side rotation in degrees, it becomes
clear that after applying the methodology used by us, including Tekar
therapy, it is more effective. Unlike us and other authors, the results
show an improvement in CG. This leads to the thought that using our
methodology leads to better results and could be applied to a larger
number of patients.

111.18. Neck rotation range of motion results in control and
experimental groups (right side)

After 45 days of kinesitherapy, the range of motion of rotation on
the right side of the control group was 67.142 degrees. Patients
continue independent kinesitherapy according to a program at home,
and the results depend on their motivation, the correct and regular
execution of the exercises, anatomical features of the patients, age,
gender, as well as the influence of the existing diagnosis of
osteochondrosis.

After the 90th day in the control group, the average value of the
range of motion on the right side was 71.66+8.127 degrees.

In the experimental group, there was an increase in the values of
right-sided rotation in the neck to 78.559 degrees at the end of the 90th
day. The variability of the results is lower than that reported in the
control group (V%=4.66), which shows that the group is
homogeneous in terms of the studied indicator.

The P-values (P=0.0268) show that after the 90th day, the
application of Kkinesitherapy has a statistically significant
difference in the results achieved and shows that there is a higher
effectiveness of the experimental group of kinesitherapy when
compared to the control group.

Comparing our results with those of Fernandes et al. (2023),
applied to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home
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exercises to both groups, it is clear that, the used of our

methodology leads to a greater percentage of improvement.
Table 23. Results of the range of motion in neck rotation in the

control and experimental groups before and after kinesitherapy

Indicators Control group Experimental group

n=40 n=40

X SD V% X SD V%
First day 50.421 3.26 17.43 50.335 3.844 18.55
45th day 67.142 5.260 17.50 72.765 3.922 9.50
90th day 71.66 8.127 15.83 78.559 9.075 4.66

Rotation (right side)

HHE First day
78.550° —— 45th day
3 90th day

0 72765°
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Figure 19. Range of motion — rotation before and after
kinesitherapy in CG and EG

Their results show that the mean value for CG is: 59.62+9.65
degrees, and for EG the mean value is: 59.32+9.11 degrees. Our results
show that the average value for CG is: 71.651+8.127 degrees, and for
EG the average value shows that, is: 78.559+9.075 degrees.

The results show that patients diagnosed with osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after applying the methodology used by us, including Tekar
therapy.

Again comparing our results with those of Siddiqui et al. (2022)
administered to individuals with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, mobilization
for CG and physiotherapy treatment for EG, lasting 45 minutes for 2
months, it is clear that, the methodology leads to a greater percentage
of improvement. Their results show that the mean value for CG is:
79.92+4.33 degrees and for EG the mean value is: 71.32+5.64 degrees.
Our results show that the mean value for CG is: 71.651+8.127 degrees
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and for EG the mean value shows that it is: 78.559+9.075 degrees
(Siddiqui et al., 2022).

Analyzing the results for right-sided rotation in degrees, it becomes
clear that after applying the methodology used by us, including Tekar
therapy, it is more effective. Unlike us and other authors, the results
show an improvement in CG. This leads to the thought that using our
methodology leads to better results and could be applied to a larger
number of patients.

111.19. Neck lateral tilt range of motion results on the left side
in the control and experimental groups

After the 90th day of kinesitherapy application, the results in the
control group showed an improvement in the lateral tilt on the left side
in the neck to 39.42 degrees. The variability of the results is
V%=11.18.

In the experimental group, the lateral tilt values on the left side
reached 44.53 degrees in the 90th day.

Table 24. Results of neck lateral tilt range of motion in control
and experimental groups before and after kinesitherapy

Indicators Control group Experimental group

n=40 n=40

X SD V% X SD V%
First day 29.63 6.993 23.61 29.62 7.628 26.91
45th day 33.11 2.855 15.75 38.57 4.589 39.33
90th day 39.42 0.5256 11.18 44.53 3.222 9.77

The variability of the results was low V%=9.77% or the condition of
the patients regarding the lateral slope of the left side in the neck was
approximately uniform.

Lateral tilt (left side)

T First day
== 45th day
o 90th day

KG EG

Figure 20. Range of motion — lateral tilt before and after
kinesitherapy in CG and EG

In general, the results achieved in the 90th day are of lower
progression compared to the previous period (the 45th day) and
depend on the motivation of the patients to restore the full range of
motion of the neck.
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By the 90th day it is shown that P=0.0216 where there is a
statistically significant difference P<0.05.

Comparing our results with those of Fernandes et al. (2023)
administered to women with non-specific neck pain (osteochondrosis)
and randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups twice a week for 40 minutes for 4 weeks, it becomes clear
that the methodology we use leads to a greater percentage of
improvement.

Their results show that the average value for CG is: 39.26+6.47
degrees, and for EG the results show the average value: 40.23+6.25
degrees. Our results show that the average value for CG is:
39.42+0.5256 degrees, and for EG the average value shows that it is:
44.53+3.222 degrees.

The results show that patients diagnosed with osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after applying the methodology used by us, including Tekar
therapy.

Again comparing our results with those of Siddiqui et al. (2022)
administered to subjects with non-specific neck pain
(osteochondrosis) and randomly divided into two groups, mobilization
for CG and physiotherapy treatment for EG, lasting 45 minutes for 2
months, it is clear that the method we used methodology leads to a
greater percentage of improvement. Their results show that the mean
value for CG is: 37.17 £ 6.19 degrees, and for EG the mean value is:
32.45 £ 6.4 degrees. Our results show that the average value for CG
is: 39.42+0.5256 degrees and for EG the average value shows that it
is: 44.53+3.222 degrees (Siddiqui et al., 2022).

Analyzing the results for lateral tilt on the left side in degrees, it
becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

111.20. Neck lateral tilt range of motion results on the right side
in the control and experimental groups
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Results in the control group after the 90th day of kinesitherapy
administration showed an increase in the range of motion of the lateral
tilt on the right side of the neck to 40.23 degrees.

The variability of the results is relatively good (V%=3.06).

The mean standard deviation is high SD=10.391.

In the experimental group, the lateral tilt on the right side improved
to 44.34 degrees after the 90th day of kinesitherapy application.

The variability of the results is low V%=4.66.

At day 90, it was found that P=0.0401, indicating that there was a
statistically significant difference between the two groups, P<0.05.

Table 25. Results of neck lateral tilt range of motion in control
and experimental groups before and after kinesitherapy

Indicators Control group Experimental group

n=40 n=40

X SD V% X SD V%
First day 29.25 6.899 18.10 29.21 5.844 18.55
45th day 33.62 8.163 4.88 35.85 3.922 9.50
90th day 40.23 10.391 3.06 44.34 2.075 4.66

The results achieved in the 90th day are of lower progression and
depend on the motivation and correct execution of the exercises of the
patients at home.

The applied alternative analysis for testing hypotheses and
presence of statistical significance of the differences in the mean
values of the indicator in the two groups at P=0.0401 is evident that it
is the better achievement in the experimental group, and it is
statistically significant and was obtained after the applied method of
kinesitherapy with Tekar therapy, which also confirms it as effective
when compared with the conventional method used in the control

group.

Lateral slope (right side)

4434° 7 First day
T 45th day
BB 90th day

KG EG

Figure 21. Range of motion — lateral tilt before and after
kinesitherapy in CG and EG

Comparing our results with those of Siddiqui et al. (2022)
administered to individuals with non-specific neck pain
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(osteochondrosis) and randomly divided into two groups, mobilization
for CG and physiotherapy treatment for EG, lasting 45 minutes for 2
months, it is clear that, the methodology leads to a greater percentage
of improvement. Their results show that the average value for CG is:
37.17+6.19 degrees and for EG the average value is: 36.27+9.2
degrees. Our results show that the mean for CG is: 40.23+10.391
degrees, and for EG the mean value is: 44.11+2.075 degrees (Siddiqui
et al., 2022).

Analyzing the results for lateral tilt on the left side in degrees, it
becomes clear that after applying the methodology used by us,
including Tekar therapy, it is more effective.

Again comparing our results with those of Fernandes et al. (2023),
applied to women with non-specific neck pain (osteochondrosis) and
randomly divided into two groups, special exercises for CG,
stretching, global postural re-education for EG and home exercises to
both groups, it is clear that, the used of our methodology leads to a
greater percentage of improvement.

Their results show that the mean value for CG is: 39.26+6.47
degrees and for EG the mean value is: 39.10+6.46 degrees. Our results
show that the average value for CG is: 40.23+10.391 degrees, and for
EG the average value is: 44.11+2.075 degrees.

The results show that patients diagnosed with osteochondrosis,
compared to the methods of Fernandes et al. (2023), where
interventions including special exercises for CG and stretching, global
postural re-education for EG were applied, a greater percentage
improved after applying the methodology used by us, including Tekar
therapy.

At the beginning, before the application of the methods, on the first
day, the groups were homogeneous and equal and P>0.05. After the
application of our methods, including Tekar therapy, an improvement
can be seen where P<0.05, with the exception of the movements of
rotation on the right side of the neck in centimeter and extension in
goniometry where P>0.05. Perhaps the Nese technique affects exactly
these movements and it is necessary to apply more methods and means
to influence it, or the application should be for a longer time, as well
as to examine all the muscles involved in the movements of the neck.
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As early as on the 45th day after the application of our
methodology, an improvement in the volume of movement of the neck
and a reduction in pain (P<0.05) can be seen, therefore there is a
statistically significant difference between the two groups. An
improvement is observed in the cervical disability index, in which the
persons have "mild disabilities" after the application of our
methodology. In m. trapezius pars descendens, m.
sternocleidomastoideus and m. levator scapulae, a decrease in muscle
tone and regulation of muscle imbalance is observed, therefore pain is
reduced after the application of our methodology and Tekar therapy,
and hence the volume of movement in the neck.

CONCLUSIONS

Based on the obtained results, the following general conclusions
can be drawn about the practice:

1. The application of kinesitherapeutic methods (therapeutic
massage, postisometric relaxation, cupping, traction, stretching and
trigger points) in combination with a tekar physiotherapeutic
apparatus proved that regardless of structural changes, the general
condition can be improved, pain can be eliminated, normalizes muscle
tone and significantly increases the range of motion and improves the
quality of life in persons with pain in the neck area (osteochondrosis).

2. The application of manual kinesitherapeutic methods and
tekar in patients with disc disease of the cervical lobe
(osteochondrosis) of the spine leads to a more complete reduction of
the pain syndrome, improvement of the functional state and the ability
to perform daily work and household activities.

3. Therapeutic exercises maintain the range of motion in the
cervical spine (osteochondrosis).

4. Kinesitherapy and Tekar therapy reduce the need for non-
steroidal anti-inflammatory drugs and support drug treatment,
representing, in a large number of cases, its effective alternative.

5. The results of a visual analog pain scale show that the
implementation of a special program of exercises and instructions for
the correct execution of activities of the household protect against
severe and persistent pain in the cervical spine (osteochondrosis).

RECOMMENDATIONS
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Based on the results obtained from the conducted research and the
conclusions drawn, the following more important recommendations
for practice arise:

1. We recommend the use of Tekar therapy as part of the
kinesitherapeutic methodology for patients with neck pain
(osteochondrosis) and impaired quality of life.

2. The minimum period for applying the therapeutic exercises
should be 3 months, manual techniques should be applied, including
the Tekar therapy.

SCIENTIFIC CONTRIBUTIONS OF THE DISSERTATION

WORK

1. The dissertation is dedicated to patients with pain in the neck
area (osteochondrosis), with limitations in the volume of movement
when performing activities of daily life and to reduce and relieve them
with a complex Kinesitherapeutic and physiotherapy program.

2. A critical analysis of the modern available literature on the
researched problem was made.

3. A specialized Kkinesitherapeutic program was created in
combination with tekar therapy. Its complex impact on reducing pain
in the neck area (osteochondrosis) has been studied. Kinesitherapeutic
methods in combination with tekar therapy must be applied
periodically to achieve a long-lasting effect of the treatment and to
maintain the quality of life of the examined patients for a long time.

4. In the available Bulgarian scientific literature, we did not find a
study of a similar applied methodology, a combination of
kinesitherapeutic methods with Tekar therapy.
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