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Hucepramusata ¢ o0ChACHA U JIOMyCHATa JI0 3allldTa HA PA3MIMPEHO 3aceJaHue Ha Kareipa
,»leopusi U Metonuka Ha kuHesutepanuara®“ kbM HCA ,,Bacun JleBcku®, chcTosino ce Ha 24
anyapu 2019 r.

Hucepranmsata cpabpxa 134 ctpanuuu U 5 cTpaHuuu npuioxkeHusa. Onarnenena e ¢ 21
tabmuny, 22 ¢urypu u 13 quarpamu. bubanorpadusra ceabpka 147 mutepaTypHU U3TOUHUKA,
oT KouTO 62 Ha kupuiuIa 79 Ha naTuHUIA U S yeOcaiiTa.

3amuTaTta Ha AMCEPTAlMOHHUS TPy 1ie ce cbeTod Ha 19.03.2019 r. ot 15:30 vaca B 3ana A3
Ha HCA ,,Bacun JIeBcku* Ha OTKpUTO 3aceaHre Ha HAYYHOTO XKYpPH B ChCTaB:

BbTpennu wieHose:

1. mpo¢. Erenns bopucosa Aumutpona, /1H;
2. nou. {usina Anexcannpona [lomosa-/{oO6peBa, moKTOD;

BrHn1HM yiieHOBE:

1. mpod. n-p Mapus Bacunera ToreBa, TMH;
2. mpo¢. n-p Jlroben JJumurpoB CTOKOB, AMH;
3. nou. Poctucnas BanentunoB KocTtoB, 1okTOD;

Marepuanure 3a 3ammMrara ca MyOJMKyBaHM Ha WHTepHET cTpaHunarta Ha HCA ,Bacun
JleBcku* — www.nsa.bg u ca Ha pasnonoxxenue B Oubnumorekata Ha HCA ,,Bacun JleBcku®.

Astop: Kpacumup Hukonaee Konees

3arnasue: Kunezumepanusa 3a npopuiakmuka Ha ROCMYPAIHU HAPYUeHUs 6 npu oeua
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HN3no3BaHu CbKpPALIEeHUS

ACHM. - acCUMETPHS

I'KC — ropen KkpbCTOCaH CHHIPOM
I'C- rppOHaueH cThyI0

JKC — noneH KpbCTOCaH CUHIPOM
KC — konsnHa cTtaBa

JIC — nnakbpTHa cTaBa

TBC — tazobenpena craa

PC — pamenHa craBa

p. clav. — pars clavicularis

p. stern. — pars sternalis

p. abd. — pars abdominalis



YBOJI

[ToctypamuuTe HapymIeHUs ca MEIUKO-COITANICH po0iieM, peobdaaasai, KakTo Ipu
BB3PAaCTHU, TaAKa U MHOT'O YCCTO ITPpH JAC1a U FOHOIIIH. B'preKI/I Y€ MHOT'O aBTOpHU Ca U3CJICABAIN
Pa3MpPOCTPAHCHUETO Ha TOCTYPAIHHUTE HAPYIICHHUS, MAJKO Ca TE3H, KOUTO ca MPOCICANIN
BpBh3KaTa MEXIy CTOMKATa Ha TSAJIOTO U BIUSCIIUTE ¥ BTPEITHU U BHHITHU (haKTOPH.

C PA3BUTHUCTO HA TCXHOJOIMYHHUA U CICKTPOHHUSA CBAT, ABUTATCIIHATA AKTUBHOCT Ha
O0IIeCTBOTO HaMajsiBa MPOTPECUBHO, KOETO OKa3Ba MPSKO BIUSHUE BBPXY CErMEHTapHATa
CTPYKTYypa Ha OTIOPHO-BUTATEITHUS anapaT U Hail-Beue BbPXY I'PbOHAYHUS CTHJIO.

OcHOBHa Tprka Ha BCAKO OOIIECTBO M CEMEHCTBO € OTIJICKIAHETO Ha (PU3HUECKH
3MIpaBO, ICUXUYECKU YCTOMYUBO H KU3HEPAIOCTHO TIOKOJICHHE. 3a ChKATCHHUE B ChBPEMEHHUS
CBAT BCC IMO-MAJIKO CC OTACIIA BHUMAHHUC HA IMPABUIIHOTO (I)I/I?)I/I‘-IGCKO Pa3BUTHUC HA ACTCTO, U
npoUITaKTHKATa Ha HAPYIICHHUITa MY U POJISATa HA KUHE3UTEpaIusTa.

[TpoabKUTETHUAT TPECTON KAKTO B YUUIIUII[HATA CPea, TaKa U CEMEHaTa, crajaa KbM
OCHOBHUTC BBHIIHUTEC (baKTopI/I, KOUTO IIpcapas3nojaraT KbM CHUCTCMCH HWHAKTUBUTCT H
IoAabpIKaHe Ha HENMPABUIIEH IIOCTYypajleH MOAEN IIPU Jerara.

[Ipunaranero Ha KuHE3UTepanus ¢ MPodUIAKTHYHA HACOUYCHOCT HA TMOCTYpaTHUTE
HapyIICHUs € CBETOBHO JOKa3aH METO/I, OT ChIIIECTBEHO 3HAYCHHE 3a 3JPABETO HA YUCHHUIIUTE
B HayaJlHa YYWIUIIHA Bb3PACT. 3a MoJ00psIBAHETO HA KAYeCTBOTO HA MOAOOpA Ha METOJIUTE 3a
AWXArHoCTUKAa B KHHC3UTCpaAlUATa, NOAXOAANIN 3a YUYUIIUIIHHUTC YCIOBUA, CC 6a3HpaMe Ha
3a1bI00YEHHN TTO3HAaHUS B cepaTa Ha OMOMEeXaHMKaTa Ha MyCKYJTHO-CKEJIETHATa CHCTEMA.
[IpocnensBaneTo Ha pe3yiATaTUTE OT CIENHAIM3UpAHATa CHUCTEMa IO KHHE3WTepamus,
aJlanTUpaHa 3a YYWIHIIHA Cpela W BKIIOYBAIla aJeKBaTHA WM Mperu3upana (yHKIMOHATHA
JMAarHOCTHKA € OT ChIIECTBEHO 3HAYEHHUE 3a MPO(UIAKTUKATA HA TOCTYPATHUTE HApyIICHHS

MIpH JIeTiara.



XHITIOTE3A

Bazupaiiki ce Ha OocThIIHATA YYyXKIAECTpaHHAa W OBJrapcka JWTepaTypa, ¥ HAIIUTe
u3cieABaHMsl OTKpMBaMe€ 3HAYUTENIEH IPOLEHT Ha NOCTYPAJHUTE HAPYILIEHUS B CaruTajlHaTa
paBHMHA Tpu Jena. B peneBaHTHM TEKCTOBE ChHIIECTBYBa MHOroodpasue OT JaHHU 3a
MOCTYpaJlHU HApylIeHUs, HO MpPEeIMMHO 3a CKOJMOTUYHU TakuBa. [loBeueTo aBTOpHM
MPEJICTABAT KPATKOCPOUHU PE3YyIATaTh 3a Mpo(HUIaKTUKA Ha TOCTYypaTHUTE HAPYIICHHS WU
rppOHAYHNTE W3KpUBsBaHUSA. He OTKpuXMe NaHHH OTHOCHO: NMEPUOIUYHHU JIBJITOTOIMIITHH
NpoQUIAKTUYHM H3CIIEBAHUS 3a MOCTYpaJHUTE HApyIIEHUS B carutajHara paBHUHA B
YUMJTUIIIHA Cpe/ia; IPOBEKIaHe Ha ekeroHa npodunaktuyHa QyHKIMOHAIHA TMarHOCTUKA Ha
MOCTYPATHUTE HAPYIICHHS KaTO 9acT OT YYWIUIIHUTE IpOorpamMu; NpoduiakTudHa mporpama
M0 KUHE3UTEpanus U Mpocie/siBaHe Ha HEWHaTa ABITOCPOYHA €(PEKTHBHOCT B carmTajHaTa
paBHUHA IPH JIella OT HavaJHa YYMWJIMIHA Bb3pacT. MHOro OT aBTOpHTE Mpeaiarat yCcremHu
METOIU 3a MPOo(UIAKTHKA, HO MTOBEYETO OT TIX Ca MPAKTHUYECKHU HEMPHUJIOKUMU B CKPUHUHT

cucrémara 3a MaIJ_[a6H0 N3CJIICABAHC.

C ornen Ha ToBa cUMTaMe, Y€ CHCTEMHOTO CKPUHUHT U3Cle/IBaHe, 0a3upaHo Ha MPELU3HO
noa0paHy METOIU 3a (PYHKLUMOHAJIHAa JMAarHOCTHKA M IPUJIaraHeTo Ha KHHE3UTepamus,
aJlanTHpaHH KbM JIella OT HavalHa yYWIUIIHA Bh3pacT Ile MOBUIIM HUBOTO HA MPOQUIaKTHKA
U KOHTPOJI Ha MOCTypalHUTE HapylleHus. CbBMECTHATa EHHOCT Ha KMHE3UTEPANIEBTUTE U
YUUTENIUTE M0 (U3NYECKO BB3IMUTAHNE, YIUIUIIHOTO HACTOSTEICTBO M MEIUIIMHCKATA CEcTpa
i€ OCUTypd II0-700pa NpEBEHLMs Ha MOCTYpPaJHUTE HapylleHUs U TIpbOHAUYHUTE
U3KpUBSIBaHUSA Ha Jelara.

Ien n 3a1aun Ha AUCEPTALMOHHMSA TPy
Ja ce anpobupa cucteMa Ha KHHE3UTEpanus 3a (PyHKIIMOHAIHO U3CJICABAHE U ITporpama
3a Ipo(HUIaKTHKA B YUYWIUIIHA Cpeia Ha MOCTypAIHUTE HApYIIEHHs B caruTajHaTa paBHUHA

IIPH Jiela B HadaTHa 00pa30BaTeIHA CTEIICH.

3agaunTe 32 MOCTUraHe HA LeJTA ca:

e Jla ce mpoyyaT W aHanu3upaT JIUTEPATYPHUTE H3TOUHHULK OTHOCHO METOAUKHUTE IO
KHHE3UTEpanusi, MpPWIAraHu JBJITOTOJIUIIHO, 3a W3CIeIBaHE M MNPOQPHUIAKTHKA Ha
MOCTYpaJTHUTE HApYyILIEHUS B CaruTaJHaTa paBHUHA.

e Jla ce cenextupar, MoauduIUpaT W MPUIOKAT aNEKBATHU METOMU 3a (DYHKIMOHAIHA
JIMarHoCTHKa Ha jenara B yuwiuiie. /la ce u3mosi3Ba MHOBAaTUBEH MOJXOJ 3a €JIEKTPOHHA

perucTtpanyvsd Ha JaHHUTC OT CKpUHHUHTIA.



e Jla ce BBBeAe amanTUpaHa KbM Y4eOHHs Tmpolec NpoduiakTHYHa mporpama IO
KMHE3WUTEepanus 3a MOCTypaJHUTE HApYILIEHUs B caruTajiHaTa paBHUHA MPH JELa.
e Jla ce 06paboOTAT JaHHUTE OT BYTOAMIIHO U3CJIE/IBaHE, CTATUCTUYECKH U J1a CE aHAJIM3Hpa

edeKTHT OT NpOBEeAeHaTa MporpaMa o KMHE3UTepanusl.
e Jla ce popmynupaT KOHKPETHU U3BOJIHU U MPETIOPHKU.

Opraﬂnsaunﬂ HA U3CJTCABAHETO U XapPaKTEePUCTUKA HA KOHTHHICHTA

NzcnenBanero e npoeaeHo nepuona 2009 — 2018 yuyeOnu rogunu. B Hauvanoro Ha
BCsIKA Ca TpWIaraHd TeCcTOBE 3a (yHKIMOHAJTHA JUArHOCTHKA W KWHE3UTEepamus ¢
npoUIaKTHYHA HACOYCHOCT OTHOCHO TIOCTYpaTHHWTE HapyIIEHUS Ha Jela OT HayallHa
yunnuimHa Be3pact ot 26 COV , Mopnan Mopkos“. C mOMOITa HA CTYIEHTH - CHELMATHOCT
,Kunesurepanus“ or Harmonanna Cnoptaa Axanemus ,,Bacun JleBcku®, B3exa yuactue 1237
Jiela OT MOATOTBUTENHA rpyna 10 4TU KJlac, Ha cpe/iHa Bb3pacT 8,2 roaunu. M3cinensaHeTo e
MIPOBEJICHO clie]] MH(HOPMUPAHO MUCMEHO ChITIacHe Ha POJUTENIUTE, ChIIACHO Wi. 87 OT 3aKoHa
3a 31paBeTo. C pa3perieHueTo U ChACUCTBUETO HA YUMIIUIIIHOTO HACTOATENICTBO, POJIUTEITUTE
Ha Jierara, MEIUIIMHCKA CeCTpa, KJIIACHUTE PBHKOBOJIUTEIN M  yUUTEIUTE MO (DU3NIECKO
BB3MUTAHUE, TIPOBEIOXME HM3CJICABAHETO HA TEPUTOPHSITA HA YUHIIUIIETO, C KOETO MMaxMme

BB3MOKHOCT JIa a/IallTUpaMe Bb3MOKHO Hal-€()eKTUBHO METOJIUTE 32 TMarHOCTHKA.

B Hamiero u3cienBase e npeicTaBeHa cucTeMaTa Ha KUHe3uTeparus 3a mpoduiakTuka
Ha TIOCTYpaJIHUTE HapyUIeHHs U IpbOHAUHUTE W3KPUBSIBAHUS B CaruTallHaTa paBHUHA 3a

nepuona 2015 — 2016 yuebna ronuna Ha 131 gena ot 1 1o 4 xinac.

HamnpaBenn ca madamuu (oktroMBpu-HOoeMBpH 2015 r.) u kpaiiau (oktoMBpu — HOemMBpH 2016
T.) U3CJIEIBAHMSI, KaTO € MPOCIeeH eEeKThT OT METOIMKATa TI0 KHHE3UTEPAaITus, aJlalTHpaHa

3a 4aCOBCTC 110 (I)I/I3I/I‘-I€CKO BB3IIMTAHUEC U KJIIACHUTEC CTaU.

Paznpedenenue na deyama no non e npeocmaseno ¢ maoauya 1

Tabruya 1 Xapaxmepucmuka Ha deyama no noi

TTon 2015 T. 2016 .
Momuuera 68 52% 68 52%
Mowmueta 63 48% 63 48%

O6mo 131 100% 131 100%




® Momunyeta

2015r.

48%

Huarpama 1 XapakrepucTuka Ha Jerara o 1o

52%

MomyeTa

® Momunyeta

2016 .

48%

52%

MomueTa

OTunTaMe MOYTH €QHAKBO MPOLIEHTHO pa3IpeleeHHe NPU HA4YajlHO M KpalHO M3CIIeBaHE

Mexay nonosetre — 48% ot u3cneaBaHuTe ca Momueta u 52% - MoMuueTa.

Pa3znpedenenue na oeyama no Kuacoee

Tabauya 2 Xapakxmepucmuka Ha 0eyama no Kiacoge

T'onnna 2015 . 2016r.

Kiac I xnac II xmac IIT xnac II xi1ac III kmac IV xmac
Momnuera 27 | 64% 22 | 53% 19 | 40% 27 | 64% 22 | 53% 19 | 64%
Mowmuera 15 | 36% 19 | 47% 29 | 60% 15 | 36% 19 | 47% 29 1 47%
OO06110 B KJ1ac 42 [ 100% |41 | 100% |48 | 100% |42 | 100% |41 100% | 48 100%

Ha Tabmuua 2 e mpenctaBeHO pasmpeseieHHe Ha JenaTa 1Mo HOJ B Pa3IMYHUTE KIACOBE.

BobBegenu ca njaHHuTe Ha Te3M Jena, kouto umatr HavanHu (2015 r.) u kpaitnu (2016 r.).

Pesynrarure mokassat, ue momuuerata ot | u Il kmac mpe3 2015 u 2016 r. mpeobiagaBat ¢

noBede oT 5% cHpsiMO MoMueTaTa B ChIIUTE KIacoBe — MOMMYeTa MbpBU kinac 27 (64%),

MomueTa mbpBH Kiac 15 (36%) momuuera Bropu knac 22 (53%) u Mmomuera BTopu kiac 19

(47%), moxato B III xmac mpeobnamaBar momuerara ¢ 6mu3zo 20% - momuuera 19 (40%) u

Momueta 29 (60%).

Jla ce uscnenBa u mo100pu MOCTYPATHOTO CHCTOSIHUE B CarMTajHaTa paBHUHA Ha Je1iaTa B

HeJI 1 3a1a491 HA KHHE3UTEpanusaTa

HaydaJlHa YUWJIUIIHA Bb3pPacT.

3amaunTe 3a IIOCTUTAHE HA IEJITa ca:

* JlogoOpsiBaHEe Ha HEBPOIOCTYPATHUTE BH3MOXKHOCTH Ha Jlerara.

= [loBumaBaHe Ha MOCTypaJHaTa KyJlTypa Ha Jelara, KakTo U 3ayyaBaHe Ha 3[paBOCIOBHU

JABHUI'aTCIIHU HaBUIIU.
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* [lomoOpsiBaHe HAa YMEHHUsATA 32 aBTOKOPEKIIMS Ha CTOMKAaTa Ha Jienara.

» [loBumiaBane Ha MOTHBAIUATA 3a JBHUTAaTCIIHW AaKTUBHOCTH W TPOPUIAKTHKA Ha
MOCIIEACTBHATA OT 00E3ABUKBAHETO.

= [lomobOpsiBaHe HA CHCTOSTHUETO HA MYCKYJIMTE, CBBP3aHH C TOPEH U JIO0JIEH KPbCTOCAH

CHHAPOM.
CpeacrBa Ha KHHe3UTepanusTa

- YnopaxHeHus 3a 00ydeHHe B IPaBUIIHO JHILIAHE

- AKTUBHU yIIpa)KHEHHUA OT Pa3IMYHU U3XOHU MOJIOKEHUS

- ABTOCTPEUHHI 3a MYCKYJIH C IOBHUILEH TOHYC

- YnpaxHeHHs 3a MyCKyJIHA cula (IPEIUMHO U30METPUUHH)
- YnpaxHeHHs 3a KOOpIAUHALUSA U pABHOBECUE

- YiopakHEHMS C U Ha ypeIu

- HUrpu ¢ u3npaBHUTENEH XapaKTep

- OOyueHue B MOAbpKAaHE HA TTPABUIIHA CTOWKA

Metoamn Ha u3cJIeaBaHe

ITo Bpeme Ha yuyeOnute 3anumanus B 26 COVY ,Mopnan Moskos“ rp. Codus, cbe
CBITIACHETO Ha POAWTEINTE Ha Jelara U YYMIUIIHOTO PHKOBOJCTBO, €KETOJHO CC U3BBPIIBA
CKpPUHHMHTOBH JMAarHOCTHKA 32 MPO(MIAKTHKA HA TOCTYPATHUTE HAPYIICHHs, KOSTO BKIIIOYBA

HOIIGpaHI/I MCTOAHU 3a AUMArHOCTHKA.

beme pa3paboTeH XxapTueH M €JIEKTPOHEH MPOTOKOJ 3a BBBEKIAHETO HA PE3YyJTAaTUTE OT
W3clieIBaHeTo, BKItouBaml Haja 20 mHDOpMATHBHM TeCTa 3a JIUAarHOCTHKA Ha MOCTYpPaTHUTE

HapyILICHHUS.

B naucepranyoHHMs TpyAa ca ONMCAaHM TECTOBeTe, HHQOpMuUpamy HU 3a
(YHKIMOHATHOTO ChCTOSIHUE HA MOCTYPATHUTE HAPYILICHHS B CAarUTaJIHATa pABHUHA MPEIUMHO

HAcO4YeHU KbM MycKyiHHs qucOananc 3a 'KC u JIKC.

3a 00eKTUBU3MpaHE Ha MOCTYpPATHUS CTaTyC Ha JlelaTa cCMe MPUJIOKUIN CIEIHUTE METOIN Ha

HU3CJIICABAHC:

0Ozneo (somatoscopia) B nipodun u andac [Cokonos, 1991, Tawesa, 2008, Ilonos, 2012,
Ilonoe 2002]; Tecm 3a kopekyusa na mopaxainama Kughoza ¢ noeouzame Ha 20pHume

kpaunuyu [Tamesa, 2012].; 3aegHo c TecTa 3a KOpEKIMs Ha TopakaiHata Kudosa



11

MIPUWIOKUXME U ,,mecm 3a KOPeKyusa Ha Kugomuunama cmoiika* — IeTeTo € B CTOCXK ChC
chOpanu netyu. Manko Haj rJiaBata My Ce IOCTaBsl [TaHTa Ha U3clieBaius. JleTeTo ce onuTBa
Jla IOCTUTHE JIJIAHTA HA U3CJIEBAIUS YPE3 U3TETIISTHE Ha TSUIOTO CH Harope, /10 yCeT 4e onupa
JUIaHTa Ha u3cienBanus ¢ riasa [ Tamesa, 2012]; @yukyuonanen mecm 3a onpeoenane euoa
Ha aymoannama aopoosa [Kolev, Tasheva, 2014, Tamesa, 2012]; Tecm 3a ckbcagane Ha m.
erector spinae - V3CIEABAaHUIT W3BBHPIIBA HAKIOH C T'bPIU HANpE] MOCOKA KbM Oenpata.
Bbpagnukara e mIbTHO AOMNpsHA M0 TphAHATA KOCT. TECTHT ce cuMTa 3a OTPHUIATENICH, aKO
JIETETO JIONpe TUIHTHO aOJOMHMHANIHATA U TPbIHA MycKyJaTypa no Oempata [Tamesa, 2012];
Tecm 3a ckvcaseane na m. pectoralis major - u3cinenBaT ce TPUTE YACTU HAa MYCKyJa -
kmounyHa (pars clavicularis), rppaHo-peOpena (pars sternocostalis) m kopemHa (pars
abdominalis) [IletkoB, 2008]; Tecm na Thomas 3a ckvcasane na m. iliopsoas - 3a HOpMa
cuyuTaMe TOJI0XkKeHHeTo Ha 6eaporo MuaumyM 10° mox HuBOTO Ha meiikata. C TOHHOMETHD
OwatepaiaHo ce u3MepBa Hanuuue Ha acumerpus [Harvey, 1998]; Tecm 3a ckvcasane na m.
rectus femoris na Dunkan-Ely-IlacuBHo ce wu3BbpimiBa (iekcus B KOJSHHa CTaBa [0
KOMIIEHCaTOpHa (uiekcHsi B Ta3o0eapeHaTa cTraBa OT chinara crpana. Cuuta ce, 4e Npu
HEBBH3MOKHOCT 3a JJOKOCBAaHE Ha IJIyTeaaHaTa MyCKyJaTypa C IeTara, TECThT € MOJO0KUTEIEH.
HannuneTo Ha acUMETpUYHO CKBbCABAHE HAa MYCKYyJa, U3MepBaxMe ¢ ToHHOMEThp [[leTkoB,
2008, Mutpes, 2016]; Tecm 3a ckvcasane na uwiuokpypanua myckyaramypa [Kpaes, 2006];
Tecm 3a ckvcaeane na m. trapezius - pars descendes [ Tamesa, 2008, [letkos 2008]; Tecm 3a
ckveaeane na m. quadratus lumborum [Iletkos, 2008]; Hawa moougpukauyuss na mecm
Ha Kiel 3a cmamuuno-cunosa uzopvyciueocm [edbpynep, 1999]. [lpunoxuxme u Hama
monudukanys, Kiel 3a rppOHa MyckynaTypa KaTo KbM HEro BKJIIOUYMXME U M30JHpaH TECT 3a
JoiHaTa TapaBepTeOpanHa wmyckynatypa [Tamesa, 2008]; Moouguuyupan mecm 3a
CIMAMUYHO-CUNI08A U3OPBHCAUBOCH HA 2PHOHA MycKyaamypa (001Ha napasepmeodpanna
myckynamypa)-TloBaurane Ha JOJTHUTE KpalHUIM 10 HUBOTO Ha OMOpaTa M CTaTUYHA YacT—
3aabpKaHe Ha JIOJIHUTE KpallHUIM B aHaMUTHYHA mo3uius 30 cek. AKO MMa Hajauyue Ha
KOMITEHCATOPHH JIBIKEHUS KaTO OTIENISIHE Ha IPEIHUTE TOPHU XBIOOYHH 00IMIIa OT Ormopara
nmu daekcus B KC, TectbT ce cunta 3a HegoctoBepeH [ Tamesa, 2012]; Tecm 3a cmamuuno-
cunoea uzopuvacaueocm na m. gluteus maximus [Tamesa, 2012]; Tecm na Matthias (no3nam

ouie kamo Alexander Technique) [ Tamesa, 2012, Thompson, 2007].

Pazpabotuxme crnenumanm3upad Quir 3a uzcnenBanHe. B Hero TabaudyHO ca oHArjeAcHU

q)YHKHI/IOHaJ'IHI/ITe TECTOBE, KOUTO U3IIO0JI3BaXM€.
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Ha 0aszata Ha mnpakTuyeckusi OMUT M paboTaTa CbC CTYAEHTH CH IO3BOJIMXME Ja
M3M0J3BaMe 3a IbPBU BT B bbiarapus eneKTpOHHO BBBEXKJAHE HAa PE3YJITATUTE OT
METOJMYHUTE TECTOBE 3a IOCTypajlHM HapylleHus. bele M3mona3BaHa €gHa OT CBETOBHO
NoKa3zaHuTe W HajxexaHu miarpopmu - Google Forms 3a cranmaptusupase, pamMKupaHe U
apxuBupane Ha pganHHure. C momomra Ha MmiaTdpopMaTa M HABJIM3aHETO Ha CMapT
TEXHOJIOTUUTE, U3CIIeIBAIMAT UMa BE3MOXKHOCT Ipe3 CBOs Tene(oH ObP30 U TOUHO /1a 3a1UCBa
CTOHHOCTHTE TIOJTY4YEHHU OT TECTOBETE, C Bb3MOKHOCT 32 (POTOPENOPT Ha U3CIEIBAHOTO JIHIIE.

[To To3u HAYMH IPU HETOYHOCT, CyOEKTUBHUTE JaHHU OT OIJIe[la MOraT Jia ce Mperyieaar
MOBTOpHO. M3mon3BaHETO HA JWUTHUTANEH Ta30B MHKIMHOMETHD HU IOMOTHA J1a MOCTUTHEM
IIPELU3HOCT IPU TeCTa 3a YCTAHOBSIBAHE HA BMJA Ha Joppo3ara. Upe3 eIeKTpOHHOTO
BBBEXKJaHE HA PE3yJNTaTHUTE, MOKEM Ja M3BEIEM HadyaJieH, HO HE U MOJPOOECH CTaTUCTUYECKH

aHaJlnu3.

IIporpama no kuHe3uTEpanus 3a NPOPUIAKTHKA HA MOCTYPATHUTE HAPYLLIEHHUS B
CaruTaJIHATA PABHUHA MPH JIe1a

[Topanu BUCOKMSI TIPOIICHT Ha TIOHFMDKEHA JBUTATEIHA AKTHMBHOCT TIPH JiellaTa, HHE
CMsATaMe, Y€ YUYWJIMIHATA cpefla € HaW-MOAXOJsIIa 3a MPOBEXKIAAaHE HAa KUHE3UTEparus 3a
npoduIaKkTUKa Ha IOCTypaTHUTE HapylIeHus. IMEHHO TaM € MSCTOTO Ja Ce€ MOMYJIsIpU3NpaT
MOJI3UTE 32 37PABETO OT PEIOBHU (DU3MUECKH YIPAKHEHUS 3IPAaBOCIOBHHS HAYHUH HA KHUBOT,
KaKTO U IPaBUIIHOTO MM Tpuiiarane. B mporieca Ha ch3/1aBaHe Ha Iporpamarta rnpej Hac uMarie
HAKOJIKO BaKHU MOMEHTA.

[TepBusAT O€ M2 MogOepeM MOIXOIAIIH HH(HOPMATUBHU TECTOBE 32 OIICHKA HA TIOCTYPaTHH
ctaryc. JIbITOroquiIHaTa npakTuka U peI0BHUTE CIIPABKHU C JIUTEPATYPHHU U3TOYHUIIN HH A€
BB3MOXKHOCT J]a YTBBPJUM U U3TPAJUM MaKCUMAaJIHO HHGOPMATHBHA U TIPEIM3HA METOIUKA 32
CKPUHUHTOBO M3CJICIBAHE HA MOCTypajdHuUTe HapymeHus. C BKIOYBAHETO HAa CTYJEHTH IO
kunenstepanust oT HCA ,,Bacun JIeBcku®, mMaxMe Bb3MOKHOCT J1a ChbOepeM U aHAIM3UpaMe
pe3yNTaTUTe Ha JielaTa B MPOIBIDKEHUE Ha HIKOJIKO TOAMHHU. 3a MMPBU IIBT B CHCTEMAaTa 3a
(YHKIIMOHATTHO M3CJIeIBaHE HA CaruTallHATa PaBHUHA BHEIPUXME (QYHKIIMOHAITHO U3CIICIBaHE
Ha Ta30BaTa WHKIWHANMA. Upe3 NUTHUTalICH Ta30B MHKIMHOMETBD YCHEIIHO JOKa3axme W
nH(OPMATUBHOCTTA HA TECTa 3a OMpeAeIsiHe BUIa Ha Tym0OamHaTa JIop03a, KOUTO OMMcBaMe
B JIMCEPTAIIUOHHUS TPY/.

BtopusT BakeH MOMEHT € aJanTUpaHETO Ha CHUCTeMara 3a npodrIakTHKa Ha

MOCTYypaJTHUTE HapylIeHHus B yduiauinHa cpefa. ChoOpa3siBaliku ce ¢ yueOHOTO HATOBapBaHE
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Ha Jenara W TEXHUAT JBUTATENIEH PEXUM, Cbh31aJ0XME MporpaMa C BB3MOXKHOCT 3a
U3ITBJIHSABAHE B HAKOU YUeOHH YacoBe.

bsxa pa3paboTeHn aBa KOMIUIEKCAa Ha KHUHE3WTEpanusiTa, aJalTHpPaHd 3a CAJOH IO
¢u3nyecKko Bb3NUTAHKUE U KJIaCHA CTasl.

C paszpelieHue Ha YYWIMIIHOTO HACTOATEICTBO MPOBENOXME OOYUYUTENHM CECHH Ha
YUUTENIUTE, KOUTO J1a U3ITBJIHABAT YIPAXKHEHUATA B KIIACHUTE CTAU U B YaCOBETE 0 (PU3NIECKO
Bb3nUTaHue. [Iporpamara mo KuHe3UTEpanus BKIIOYBA MOJOpPaHU YINPAKHEHUS, C aKLEHTH
OTHOCHO Tpeo0iaiaBalluTe pe3yiTaTd OT TecToBeTe 3a (DYHKIMOHAIHA JTUArHOCTHKA.
Cuutame, ye paboTaTa Ha MYCKYJIUTE B M30METPUUYEH PEKUM YBEIMYaBaT TAXHATA CTATUYHO-
CHJIOBA M3JPBKIMBOCT, KOSATO OT CBOS CTpaHa WIe MOAOOpH NOCTYPaTHHS KOHTPOI.
VYnpaxHeHusTa 6gxa cboOpa3eHH C YYMIHUIIHATA Cpe/a, KJIACHUTE 3aHMMaHHs Ha JeuaTra u
TAXHATa JBUTaTEIIHA AKTUBHOCT.

Tpetust BaskeH MOMEHT Oellie J1a Ch3/1aJieM yCEIaHEeTO 3a IPAaBHIIIHA CTOIKA U YCBOsIBAaHE

Ha CUCTCMHUS ABUTATCJICH HABUK IIPU ACHATA.

Kommnekcure Ha kuHe3uTepamnus 0bp30 ce yCBOMXA OT Jie1laTa U yUUTEIUTE, KaTO BCSIKO
nere Oelle KOHTPOJIMPAHO M KOPUTMPAHO 3a MPABUIHOTO M3IIBIHEHUE HA YIPaKHEHUSATA.
BaxHo e ympaxHEHHATa Ja c€ M3MBIHABAT OaBHO B HM30METPUYEH PEKUM, ChUETAHH C
npaBwiHO auaHe. [Iporpamara ce M3NbJIHSIBA 2 IBTH CEAMUYHO C MPOABIKUTEIHOCT 5-10
MHUH. KaTO BCHUYKH Jiella 0sixa HachbpuyaBaHH 1@ M3NBIHABAT YIPAXXHEHUATA M B JIOMAILIHU
YCIIOBHSL.

bsixa B3eTu npeaBua BaXKHU NPOTHUBOINOKA3aHMsI IPU U3IIBJIHABAHETO HA Iporpamara 1o
kuHe3uTepanus. He ca npuiaranu TpaJuliMOHHU CPEICTBA KAaTO MOJACKOLM, XOJEHE Ha IPBCTH,
XOZICHE B MO3UIIMS Ha KIIEK, BAUTaHE HA TEXKHU MPEIMETH, YIPaXXHEHUS 3a OI'bBKABSIBAHE HA
rpbOHAYHUSL CTHIO, MHOIOKpaTHM IOBTOPEHMs, KOMUTO MoraT Ja JaoBeJaT 10 YMopa,

YIPaXHEHUS OT U3XOIHO MOJI0KEHUE BUC.
OCHOBHO ChIAbpKAHHE HA M CEPTANUATA

B yBo1a e 060cHOBaHa aKTyaTHOCTTa Ha MpobeMa 3a MOCTypaHUTE HapyIIeHHs IIPH Je1arTa,
poisiTa Ha KHHE3UTEpamusiTa B [WAarHOCTUKAaTa W MNpOoQHUIAKTUKATa Ha TOCTypaTHHUTE

HapylLIeHUs B caruTajHaTa paBHUHA.

B I'maBa I e mpencraBeH moapoOeH nuUTepaTypeH 0030p Mo TeMaTa, KOWTO oOXBalia
OrMoMexXaHNYHH M KWHE3HOJIOTHYHH XapaKTEPUCTHKN Ha CTOWKATa, KOCTEH CTPOEK, (QyHKIUSI

Ha MEKHUTE ThKaHU, MyCKYJIHaTa (PYHKITHs B 00JaCTTa HA TPbOHAYHUS CTHJIO, 0COOCHOCTUTE HA
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Ha pa3IUYHUTE MOCTYpaIHU HapyIIeHUs, cienu]ukaTa U 4ecToTaTa Ha pa3NpoCTpaHEHHS Ha
MOCTYpaTHUTE HAPYIICHUS CPE IellaTa, Bb3MOKHOCTUTE 3a TUArHOCTUKA U KMHE3UTEpamnus 3a

npouIakTHKa Ha MOCTYyPAIIHUTE HAPYIICHHUS B CarMTalHATa paBHUHA.

B I'maBa II ca mpencraBeHu coOCTBeHHMTE HaOMIOIEHUS, (HOpMyTUpaHaTa XHUIIOTE3a,
1EeJITa U 33/1a4UTe Ha AUCEPTAMOHHMS TpyX. Opranu3amys Ha U3CIeIBaHETO, XapaKTepPUCTHKA
Ha KOHTHMHIEHTa, METOAM 3a HM3CIe/BaHe, MporpamMa Mo KHHE3UTEepamnus 3a MpOoQUIaKTHKA,

CTaTUCTUYCCKHU aHAJIN3 HAa PE3YJITATUTC U 06C'B}K,HaHe.

AHaJu3 Ha pe3yJTaTuTe

3a 00paboTka Ha pe3yJTaTHTE € WM3IOJ3BaH BApUAIMOHCH aHAJIN3, CTATUCTHYCCKA
MPOBEpPKa Ha XHUIIOTE3W, NMPU KOSATO € W3MOI3BaH t-KpurepusaT Ha CTIONBHT 3a 3aBUCHMU
W3BAJIKM, CPaBHUTENICH aHANU3, KOpEJAIlMOHEH aHauu3, TNpU KOWTO ca W3MOI3BaHU
koepunueHTsT Ha [TupchH u Oucepuannu koedpuimentu [[mrosa, 2004, JamsHoBa, 2002,

[TamsaOBa, 2000, lamsHoBa, 1999].

Pa3snpenesnienue Ha Jenara cniope] MNOCTYPAJTHHUS CTATYC OT HAYAJTHUTE U3CJIeIBAHUSA
Hauannu cmoiitnocmu cnoped nocmypannus cmamyc u nojia

Tabauya 3 Pasnpedenenue Ha HauaiHume 0anHU Cnopeod HOCMYPAIHUsL CIMAmMyC Ha Oeyama

Momuyera Momyera 06110

Kugoruyna croiika 5 3.8% 9 6.9% 14 10.7%
JloppoTuyna croiika 26 19.9% 17 13% 43 33%
Kudoruuna u nopa. croiika 10 7.6% 10 7.6% 20 15.2%
Oomo 41 31.3% |36 275% |77 58.9%
31paBu gena 27 20.6% | 26 19.8% |53 40.4%
CTpyKTypHH 1 1 0.7%
Oo6mo 68 52% 63 48% 131 100%

Ha rtabmuma 3 mporeHTHO ca pa3mpeieieHH JenaTa CIopell TeXHHS MOCTypalieH CTaTyc,
OTYETEH B caruTajgHara paBHHHA. Criope]] IbpBOHAYAIHUTE OTJICAH OCTYPATHUTE HAPYIICHHUS
ce HaOmoaBat pu 77 (58.9%) nena, karo eano aere (0.7%) e oT4eTeHO ChC CTPYKTYpHO. [1pn
14 (10.7%) neua yctaHoBUXMe KHU(POTHUUHA CTOMKA (MPU KOUTO HE ce HAb0JaBa JIOPIOTUYHA
cTolika), ot kouTo 5 (3.8%) momuueta u 9 (14.5%) momuera. JIopnoTuuHa CTONKA € OTYETEHA
npu 43 (33%) or neumara (mpu KOUTO HEe ce HaOmomaBa (pyHKIMOHanHA Kudo3a), KaTo

3HAYUTENHO npeobianaBat momuueraTa 26 (19.9%) u 17 (13%) momuera.

Kudornuna u noppotuuHa croiika komOuHHpaHoO, ce ycranoBu npu 20 (15.2%) ot neuara,

kato 10 (7.6%) ca eqnakBu 3a MOMUYETaTa 1 MOMHYETATA.
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Jlanaute ca Onu3ku 10 Te3u Ha Mapkoscka, (2013), koaro ycranoBsia 15.3% mnoctypannu
HapyIIeHWs] TIPH Jella OT HadalHa oOpa3oBareiHa CTeneH. PasmpeneneHUETo Ha IO MO,
CHIPSIMO TOCTYPAJIHUTE HAPYIICHUS B CaruTajHaTa paBHUHA, CBILO CE JOOIIKaBa 10 HALIUTE

cToiHOCTH — 7% npu MomueTa u 7.5% npu MOMHYETA.

ITpu 53 (40.4%) oT nenara He ca OTKPUTH MOCTYPAJIHU HAPYLIEHUS B caruTajHaTa paBHUHA, OT

1ax 27 (20.6%) momuuera u 26 (19.8%) momuera.

Hauannu u Kpaithu pesynmamu om @QYHKYUOHATIHUmME Mmecmoge 3a Kugomuuna u
JI0pOOMUYHA CMOTIKA

Tabnuya 4 Yecmomen ananus na oanHume om QyHKYUOHATHUME MeCcmoge 3a KUupomuuna u
JIOPOOMUYHA CIMOLIKA

ITokazaren Havanaun Kpaitnu
Momuuera Mowmuera (01131101 Momuuera | Momuera Oomro
Tecr 3a 37 16 33
KkuoTuIHA 17 (25%) 20 (31.7%) (28.2%) 14 (20.5%) (25.4%) (25.2%)
croiika 1 : ' :
Tect 3a 37 15 28
KuOoTINHA 17 (25%) | 20 (31.7%) (28.2%) 13 (19.11%) (23.8%) (21.37%)
CTOMKa 2 : ‘ ’
Tect 3a
oIpeaciIsIHE 63 23 52
ﬁnz[a a 36 (52.9%) | 27 (42.9%) (48.1%) 29 (42.6%) (36.5%) (39.7%)
Jopao3ara

Ha Tabnuua 4 ca mpeicTaBeHH pe3yiITaTUTE Ha MOMYETaTa U MOMHYETaTa OT TECTOBETE 3a

¢dbyHkuroHamHa KM(o3a U TECTHT 3a ONpE/eIITHE Ha BUIA Ha JIOp03aTa.

[Ipu HayanHUTE pe3yaTaTH OT JIBaTa TecTa 3a KU(POTHYHA CTOMKa ce 3a0ensi3Ba, Ye TaHHUTE
HarbIHO chBrnaaar. Otruerenu ca 17 (25%) momuueta u 20 (31.7%) momueTa ¢ MOIOKUTEITHU
pe3ynraté oT GyHKIIMOHATHUS TecT 3a kKudo3sa. [Ipu kpallHUTE pe3yaTaT ce OTYUTA pa3iuKa
U claj Ha MPOLEHTHOTO pasnpeaeneHue. [Ipu momwuuerata ca otuereHu 14 (20.5%)
¢byukuonanHu kudo3su, a npu momyerara 16 (25.4%). [lpu BTopus Tect 3a kudo3a KpaHUTE
pe3yiTaTé ca C MHUHHMAalHA pa3jiuKa OT Te3W MPU TBPBHUS TECT 3a KUPOTHUYHA CTOHKA:
momuyera 13 (19.11%) u momuera 16 (25.4%). Ilpu Tecta 3a ycTaHOBsSBaHE HAa BHJA Ha
JopA03aTa, HauaJHUTE pe3yiTatu mokassar ue rnpu 36 (52%) ot momuuetara u 27 (42.9%) ot
MoMueTaTa € OoT4YeTeHa (YHKIMOHaIHa Jiopao3a. KpailHuTe pesynraTtu mokasBar craj B
cToiiHOCcTHTE TIpu MommueTaTa 29 (42.6%) u npu momuerata 23 (36.5%). Pesynrature He

IMMOKa3BaT rojisiMa CTaTUCTUYCCKA 3aBUCUMOCT MCKAY HAYAJTHUTC U KpaﬁHI/ITC HU3CjacaBaHud, HO




ce 3a0eisa3Ba TCHACHIIMATA KbM HaMa/JIsIBaHC Ha OTYCTCHUTC CTOﬁHOCTH, KOE€TO € IToKa3aTei 3a

NpoABbDKAaBaHEe HA KHHE3UTEpanuaTa ¢ MpopuIakKTHIHa HACOYEHOCT.

AHAaJM3 HA pe3yJTATHTE OT TeCTOBETE 32 CKbCEeHH MYCKYJIH

Tecmoge 3a ckvcasane Ha m. erector spinae u m. pectoralis major

Tabnuya 5 Yecmomen ananus Ha peyimamume om mecmoseme 3a CKbCA8aHe Ha m. erector
spinae u m. pectoralis major

Hauanuu Kpaitnu
ITokazaren
Momuuera | Momuera O0mo Momunuera | Momuera 00610
m. erector spinae | 4 (5.9%) 3(4.8%) | 7(5.3%) 2 (2.9%) 3(4.8%) | 5(3.8%)
m. p. clav. 1 (1.5%) 0 (0%) 1 (0.8%) 0 (0%) 0 (0%) 0 (0%)
Pei?:“a p.stern. | 0 (0%) 1(1.5%) | 1(0.8%) 0 (0%) 0 (0%) 0 (0%)
i
major | P- abd. 5(7.4%) 4(6.3%) | 9(6.9%) 4 (5.9%) 2 (3.2%) | 6 (4.6%)

Ha Tabnuua 5 npoueHTHO ca pasnpeesieHd HaualHu U KpailHu pe3ynTaTuTe Ha MOMYeTaTa u
MOMHYETaTa OT TECTOBETE 3a CKhCSABAaHE HAa m. erector spinae U m. pectoralis major AByCTpaHHO

(p. clavicularis, p. sternalis u p. abdominalis).

[Ipu Tecra 3a ckbCsABaHE HA M. erector spinae ce OTYMTA MajKa paziuKa MPU HAYAIHUTE U
KpaitHuTe pesynrtaTtd. [lpu HauanHUTE M3CiIeBaHUs HA MOMHYETaTa ca ycTaHoBeHu 4 (5.9%)
cllydasi Ha CKbcsiBaHe, a npu mMomuetara 3 (4.8%). Ilpu kpaiiHuTe M3MepBaHUs CKBCEH m.
erector spinae ce otuuta npu 2 (2.9%) ot momuueta u 3 (4.8%) ot momuetaTta. OT 1aHHUTE 32
m. pectoralis major ce 3a0ens3Ba pasinka B abqoMuHanHaTa yact. HauannuTe pe3ynratu npu
MomuyeTaTa nokassat 5 (7.4%) ciydast Ha cKbCsiBaHe, a pu MmomueTtarta te ca 4 (6.3%). [Ipu
KpaliHUTEe M3MepBaHUs pe3yiTaTute 3a MomuueraTa ca 4 (5.9%) u 3a momuerata 2 (3.2%).
TenaeHurs KbM CTAaTUCTUYECKH 3HAUMMa pasiinka ce 3aleis3Ba MpH pe3ylTaTUTe Ha m.

pectoralis major — pars abdominalis kato pu Ha4amHUTE T4 € X emp = 0.51, mpu 0=0.82 a mpu

KpaHuTe - ¥ %emp = 0.6, mpu a=0.4 cmopen 7 2-kputepus Ha [TUpChH.



Tecm 3a ckbcasane HA UMIUOKPYPATIHA MYCKYIAmypa, m. rectus femoris u mecma nHa

Thomas

Tabnuya 6 Yecmomen ananus na pezyimamume om mecma Ha Thomas, m. rectus femoris u
mecma 3a CKbCABAHEe HA UUUOKPYPATHA MYCKYAAMypa

Mokasaten Hauannu Kpaiinu
Mowmunuera Momuera Oo0mo Mowmunuyera | Momuera 006110
107 16 18
0 0 (V)
was | 53 (T7.9%) | SAG5T%) | o100 | (235 | @sev) | 34C6%)
m. . . 78 11 10 .
iliopsoas | A1SCCH | 44(64.7%) | 34 (34%) 1 59 500y | (162%) | (15.0%) | 2! (16%)
13 14
0 0 0 (1)
aciw. | 38 (60.3%) | 38.(55.9%) | T6(8%) | (19700 | (2200 | 27 (20:6%)
t me | 5(7.9%) | 5(7.4%) | 10(7.6%) | 3(48%) | 5(74%) | 8(6.1%)
n;érfsri‘;s necen | 4(5.9%) 5(7.9%) | 9(6.9%) | 5(7.4%) | 3(48%) | 8(6.1%)
acum. | 1 (1.5%) 0 (0%) 1(0.8%) | 0(0%) 0 (0%) 0 (0%)
65 11 15
0 0 o
wos | 29 (42.6%) | 36G71%) | ocon | (16200 | (23.8%) | 26(198%)
UIIHOKPYP 0 0 65 12 14 o
ama | 7ecen | 28(41.2%) | 37(S8.7%) | uoeor | 17.6%) | (2.2%) | 20 (198%)
30
0 0 0 0 o
aci. | 16 (23.5%) | 14(222%) | 500 | 6(8.8%) | 9(143%) | 15(11.5%)

Ha TabGnuna 6 ca mpeacraBeHu pe3yJTaTUTE OT TECTOBETE 3a CKbCSIBAHE M aCUMETPUs Ha M.
iliopsoas (tect mHa Thomas), m. rectus femoris u ummokpypaina myckynarypa. [Ipu tecra 3a
CKbCsiBaHE Ha m. iliopsoas ce 3a0ensa3Ba CTaTUCTUYECKU 3HAUYMMA Pa3IfKa MEXITy HaYaIHUTE
U KpaiHWTe pe3ynTaTH Ha JIeBus a0jeH Kpaitnuk — 107 (81.7%) u 34 (26%) ( Y %emp = 7.637,
npu 0=0.02). 3a necHus 10JIeH KpalHUK MPU HAYaJIHOTO U3cieaBane ce oruutar 78 (59%) neua
nox Hopmata oT 10° mox omopata, a mpH KpaHOTO M3cle[BaHE Pe3yATaTUTE MOKA3BaT
moIo0peHue B eaCTUYHOCTTA HAa MYCKYJIa KaTo Jierara cbe ckbesiBane ca (21 (16%)). Otuura
Ce CTaTUCTHUYECKH 3HaYyMMa pa3jifKa Ha HAYaJIHUTE U KpailHUTE CTOMHOCTH 3a JECHHS JOJIeH
kpaiHuK (YZemp = 13.229, mpu 0=0.002). CTaTuCTMYECKH 3HAYMMa € W pa3juKaTa IIpu
HA4aJIHOTO M KpalHOTO M3cieaBaHe Ha acumerpesara. Kato 3a 2015 roauna ce otuurtar 76

(58%) nena c acumetpus, a 3a 2016 ronuna te ca 27 (20.6%).

[Ipu Tecra 3a ckbesiBaHE HA m.recuts femoris ce 0TYuTaT MajaKu MOJ0OPEHHS B €TaCTUYHOCTTA,

KOHUTO HC Ca CTATUCTUYCCKU JOCTOBCPHHU.

Ot aHanu3a Ha MbPBOHAYAIHUTE M KPAaWHUTE CTOMHOCTH HA UIHUOKpPYypajHa MyCKyJlaTypa ce
OTYHUTA €IHAKBO MOJI00pEHUE 3a JISIB U JIECEH JI0JIEH KpalHUK: HauadHH pe3yntaTt 65 (49.6%)

u kpaiinu 26 (19.8%). PasnukaTa e 6iamM3Kka 10 CTATHCTHYECKA 3HAYMMOCT (Y Zemp = 5.991, mpu
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a=0.02). OtuyuTa ce u MoAOOpsBaHE B ACUMETPUYHOTO CKbCABAHE HA JIOJIHUTE KPAMHUIU, KaTO
B HavasioTo acuMmetpus ce 3abemns3Ba npu 30 (22.9%) neua a npu KpaiHUTE U3CIIEIBaHUS Te ca

15 (11.5%).

OT Taka mpeACTaBEHUTE JOaHHM MOXEM Ja OTYeTeM TOJOXKHTENeH edekT Ha
KHHE3UTEpaInusaTa COpsIMO CKBCABAHETO JBYCTPAaHHO Ha m.iliopsoas W HIMHOKpypaaHa

MYCKyJIaTypa.

Tecm 3a ckvcagane na m. trapezius — pars descendes u m. quadratus lumborum
Ha mmarpama 2 mpoIeHTHO ca NpeACTaBeHU pe3yJITaTHTE NMPU OTYUTAHE HA aCUMETPHUSITA OT

TECTOBETE 3a CKBhCSBaHE Ha m.trapezius-pars descendens u m. quadratus lumborum B cwm.

Hauvanaute m KpalHUTE CTOMHOCTM NpPU TeCTa 3a CKbCsABaHe Ha m.quadratus lumborum
IOKa3BaT CTATUCTUYECKH 3HAYMMa Pa3iMKa U 1pu asata mona ( xZemp = 12.184, mpu a=0.002).
[Tpu HavanHUTE W3CIeaBaHUs acuMeTpus ce otunta pu 67 (51.1%) neua , ot kouto 34 (50%)
momuuera u 33 (52.4%) momueTa, a mpu KpaitHute, acumetpus uma npu 24 (18.3%) ot nenara,

kato 15 (22.1%) ot 1s1x ca momuyerta u 9 (14.3%) ca momuetata ([luarpama 5).

[Tpu TecTa 3a ckbCsBaHE HAa m. trapezius ce 3a0ensi3Ba MaJka pa3jivKa B aCUMETPHSTA MPH
HavyaJlHUTE U KpaillHUTE pe3yJTaTH., KOSITO € craThuctuyecku HezHaunmma — (12 (9.2%), 5

(3.8%)).

50% 52.40% 51.10%
22.10%
18.30%
I 14.30%
MomunyeTa MomuyeTa Oobuwo MomuyeTa MomuyeTa Oobuwo
HauanHu KpanHu

Huarpama 2 HavayiHu 1 KpaitHU pe3y/TaTH OT TECTa 3a CKbCsiBaHe Ha m. quadratus lumborum

Ha nuarpama 2 oTtuntaMe 3HAUMTETHO BB3JACHCTBHE HA KMHE3UTEPAIUATA HA PE3YyITaTUTE OT

CKbCSBaHETO HAa m. quadratus lumborum u npu aBaTta mosa.
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Bapnauuonen AHAJIM3 HA PE3YJATATUTE OT TECTOBETEC ¢ KOJIMYECTBCHH IMMOKA3aTEC/IN

Tecm 3a cmamuuno-cu108a U3OPBHCAUBOCI HA ADOOMUHATIHA MYCKYAMYypa

Tabnuya 7 Bapuayuonen ananus Ha pe3yimamume om mecma 3a CmamuyHo-cuioea
UZOPBHCIUBOCI HA ADOOMUHATHA MYCKYIAMYPA

[Moka3arern- 'pynu n |R | Min | Max X S A% As Ex

abgoMuHaIHA

MYCKyJIaTypa

Hauanuo mMomuuera |68 |30 |0 30 15.1 7 49.04 | -.331 | -.060
MOMYeTa 63 |30 |0 30 15.9 6.6 44.5 -.076 | .030
Tpynu n |R | Min | Max X |S \Y As Ex

Kpaiino mMomuuera |68 |30 |0 30 21.1 6.5 43.01 -914 | 1.459
MOMYeTa 63 |30 |0 30 21.07 | 6.5 48.84 | -368 | -.071

Ha tabnuua 12 e mpeacraBeH BapHallMOHEH aHAJIM3 Ha PE3yJITATHTE OT TECTa 32 CTaTUYHO-
CHJIOBA H3IPBAKIMBOCT Ha abgoMuHanHa Myckynatypa. [IpenctaBeHn ca JaHHUTE Ha
MOMMYETaTa ¥ MOMYETaTa IIPH HAYAIHWUTE M KpalHWTe M3MepBaHudA. PasmpeneneHuero npu
HayaJHUTE PE3YyJITaTH € HOPMAIHO, ThH KaTo acuMeTpusaTa (AS) 3a BCHUKM IIOKA3aTeIu He
HaJBUIIaBa KpuTUudHaTa CTOWHOCT OT 0.483 1 ekcriechT (EX) chII0 € Mo KpuTHUYHATa CTOWHOCT
0.957. Ilpu kpaitHuTe pe3yaTatu ce 3a0ensa3Ba HEpaBHOMEPHO pa3npe/iesieHHe Ha CTOHHOCTHTE
IIPY MOMHUYETATa, KOETO 03HA4aBa, 4€ pa3MaxbT HA PE3YJITATUTE 3a 3aAbP)KAHE B TO3ULIUAATA €
MHoro rosisiM. IToBeueto aena peructpupar OJIM3KH 10 HOpMaTa pe3yJaTaTu, HO UIMa U TaKUBa,

KOHMTO ca ¢ MUHUMAJTHU CTOMHOCTH.

HavanuuTe cpeiHu cTOHOCTH Ha 3aAbpKaHe Ha MPAaBUITHO MOJI0KEHHUE MO0 BpeMe Ha TecTa pu
Momuuerata ca X= 15.1 cek. a mpu KpaifHUTE CTOHHOCTUTE ce yBenauuasat 10 X = 21.1 cek.
HpI/I MomM4Ue€Trata CHIIO HMa HOI[O6peHI/Ie Ha CTAaTUYHO-CUJIOBATa H3APBIKIMUBOCT, KaTO
HAuYaJIHOTO M3MepBaHe otuere X = 15.9cek., KaTo cliesl IpoBeeHaTa eJHOrOAUIIHA Iporpama

110 KMHE3UTepanus BpeMeTo Ha 3aabpkane ce ypenuun 10 X = 21.07 cex. (Juarpama 3).

B MomuyeTa MomueTa

21.1 21.07
151 159

HayanHu KpaiHu

JHuarpama 3 Hauanau u kpaiiau pe3ynratu oT Tecta Ha Kiel B cek.
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Tecm 3a cmamuyuHno-cu108a U3OPBHCIUGOC HA 20PHA RAPAGEPM eOPATHA MYCKY1amypa

Ta@zut;a 8 BapuaquHeH aHaiu3 Ha pesyimamume ont mecmoeenme 3a CmamudHo cujloed

U3OPBICTIUBOCH HA 20PHA NAPABEpMedPAIHA MYCKYIamypa

IToka3zaren- I'pynu n R | Min | Max X S \% As Ex

rOpHa

napaBepTedpa

JHa

Hauanno Momuyera |68 |30 |0 30 11.1 9.2 85.16 0.469 | -.529
MoMYeTa 63 [30 |0 30 14.14 19.29 |86.47 |0.083 |-1.00
['pynu n |R |Min | Max X |S A% As Ex

Kpaiino momuyera |63 [30 |0 30 1722 |1 9.15 | 83.78 |-.075 |-1.01
MoMYeTa 63 [30 |0 30 19.39 |8.57 | 73.59 |-355 |-.759

Ha tabmuma 8 ca mpencTaBeHn pe3yiTaTUTE OT TECTa 3a TOpHA apaBepTeOpaiHa MyCKyiaTypa.

OtueTeHu ca HaYaJaHU U KpalilHU U3MEpBaHUs HA CTaTUYHO-CHIJIOBATa M3JPHKIMBOCT Ha TOpHA

napaBepreOpanHa MyCKyJlaTypa Tpd MOMHYETaTa M MoMueraTa. PasmpeneneHueTo Ha

CTOMHOCTHTE € HOpMaAJHO, TBH KaTo aCUMCTpHUsATa U €KCHCCHT Ca IO KPUTUYHUTE CTOMHOCTH.

Hopmara 3a tecra e 30 cek. [Tamena, 2012].

M3X0IHUTE CTOMHOCTH Ha TecTa IMPU MOMHMYETaTa rokaszaxa X = 17.22 cek. Ipu HadamHu X=

11.1 cek. ITpu MoMueTaTa HauyaJHUTE U3MEPBAHHUS ca ChC CpeaHa cToHoCT X= 14.14 cek., a

kpaitaute X= 19.39 cex. Hopmara 3a Tecta e 30 cexk.

Tecm 3a cmamuuHo-cu108a U3OPBLHCAUBOC HA OOTHA RAPAGEPMEDPATIHA MYCKYIAMYPA

Ta6ﬂuua 9 Bapuauuonen AHAIU3 HA pesyimamume om mecmoeseme 3ad CmamuinHo-cuilosa

UZOPBHCIUBOCI HA OOJIHA NAPABEPMEOPATHA MYCKYAAMYPA

[Tokazaren- nonua | ['pynu n R | Min | Max X S A% As Ex

napaBepTeOpaiHa

Hauanno momuyera | 68 |27 |3 30 18,01 | 8,28 | 68,58 -,059 | -1,054
MOMYETa 63 |25 |5 30 20,73 | 7,65 | 58,65 -,148 | -1,218
Tpynu n |R |Min | Max X |S \Y% As Ex

Kpaiino MoMu4yeTra | 68 |27 |3 30 2429 | 7,25 |52,68 -991 | -,174
MOMYeTa 63 |18 |12 30 26,03 | 536 | 28,74 ,302 1,030

Ha tabnuna 9 e npencraBeH BapuallMOHEH aHAIM3 Ha HAYaJHUTE W KpalHUTE pe3yNTaTd 3a

J0JTHA TIapaBepTeOpaiiHa Myckynarypa. OTuuTamMe HOPMAaIHO pasnpeesieH Ha CTOWHOCTUTE

CIiope€a1 aCUMETpHUATA U CKCIECA.

KpaleI/ITe CpcaHu CTOMHOCTHA HAa MOMHYETATA ITOKA3BaT MOBUIIIABAaHE HAa CTAaTHUYHO-CHJIOBATa

M3APHKINBOCT HA J0JTHATA TapaBepTedpaana Myckynarypa (Hadanau X =18,01 cexk., kpaitau

X =24,29 cex.) ITpu HopMa 3a TecTa oT 30 cek.
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[Ipn momuyerara chIIO MMa MOAOOpsIBAaHE HA peE3yJTaTUTE MPU KpailHUTE H3MEpBaHUS.

Cpennata croitHocT € X =26,03 cex. npu Havanau X =20,73 cex. (JJuarpama 4).

B Momunyeta MomueTa

2429 2603
20.73

18.1

HavanHu KpaitHun

Juarpama 4 HayaiHu u KpaiiHu pe3yJITaTd OT TECTA 3a CTATUYHO-CUIJIOBA U3APBAKIMBOCT Ha
JI0JIHA IapaBepTeOpanHa MyCKyJlaTypa B CEK.

Ha pumarpama 4 ca oHaryeneHuM KpalHUTE pe3yJaTaTH OT TecTa 3a CTaTUYHO-CHUJIOBA
M3IPBHKIMBOCT Ha JIOJHATa mapaBepTeOpaiHa Myckyiarypa. HabmrogaBame moutu eqHaKBO
noio0peHre Ha pe3ysTaTUTe U Mpu JABaTa moja. MoxeM Ja 3aKiIi04YiM, 4e YIpaKHEHUsATa B
M30METPUYEH pEeXHUM Ha paboTa ca JOKa3ald CBOS JOpM MHUHUMAaJeH e(peKT BBPXY

U3IPBKIMBOCTTA HA MYCKYJIaTypaTta IIpU Jenara.

Acumempusn na m. gluteus maximus

Ha nuarpama 5 npoLeHTHO ca IpeACTaBeH! HAYAIHUTE U KPaWHUTE PE3YJITATUTE OT aHaIu3a
3a acuMeTpus Ha m. gluteus maximus. [Ipu HawamHOTO M3CHEABaHE acUMETpUs Ha m. gluteus
maximus umat o6muo 13 (9.9%) ot kouto 4 (3.1%) ca momuueta u 9 (6.9%) ca momuera. [Ipu
KpaliHUTe W3clieBaHus ce 3a0ernsa3Ba HaMmalsBaHe Ha acumerpusita — 7 (5.3%) mena, karo 1

(0.8%) ot MmoMuueTaTa € oTyeTeHO ¢ acumeTpus u 6 (4.6%) momuera.

[Ipu wm3nom3Bane Ha Chi-sqare TecT 3a HemapaMeTPUYHH CTOMHOCTH 3a OTYUTA BHCOKA
CTaATUCTUYCCKA 3HAYUMOCT IMIPU HAYAJTHUTC U KpaﬁHHTe CTOMHOCTH 3a ACUMCTpHA Ha CTATUYHO-

CHIIOBATA W3APHAKIMBOCT Ha m. gluteus maximus () 2emp = 84.160, npu 0=0.000) ([Inarpama 5).
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90.10% 94.70%
48.90% 0 0
0 41.20% 47.30% 47.30%
I.10% I-90°/0 90% I'BO% I.eo% 30%
MomunyeTa MomyeTa Oo6uwo MomunyeTa MomuyeTa Oobwo
HauanHu KpanHu
E Cumetpus = AcumeTpus

Huarpama 5 Acumetpus Ha m. gluteus maximus

Ananu3z na pezyaimamume om mecma na Matthias

Tabnuya 10 Bapuayuonen ananus Ha HayanHume u KpaHume pe3yimamume om mecma Hd

Matthias

Hokasaren- | ['pynu n |R |[Min|Max| X |S \Y% As | Ex

TCCT Ha

Matthias

Hauanno | mommuuera | 68 |22 | 8 30 26.83 15.55(30.82 |[-1.59 | 1.443
momuyera |63 |30 |0 30 2620641 |41.16 |-1.85 (3.600
['pymu n |[R |Min | Max| X |S \Y As Ex

Kpaiino mMomuuera | 68 |23 |7 30 |27.94|5.13 12641 |-2.60 |6.15
momuyera |63 |20 (10 (30 [27.84]5.00|25.03 |-2.16 |3.43

Ha Ttabnuua 10 e mpeacraBeH BapHallMOHEH aHAIW3 Ha pe3yjiTaTUTe OT Tecta Ha Matthias.

Pa3snpenenenneTo Ha CTOMHOCTUTE MPU TO3HM TECT HE € PAaBHOMEPHO CIIOPEN aCUMETPUATA U

eKcela, Thbii KaTo CTOMHOCTUTE ca HaJ KPUTHUHUTE. BhIpeku ToBa mpU royiiM MPOLEHT OT

Jenara ce HaOlloJaBa MpOMsSHA Ha pe3yJTaTHTE B TMOJOXHTETHAa Tocoka. MHTtepec

[IPEICTaBIsABAT YBEIMUABaHETO HA MUHUMAJIHUTE CTOMHOCTHU Ipu MoMuerara — ot 0 cex. Ha 10

CCK.

[Ipu kpaifHUTE CPETHU CTOMHOCTH OT PE3yJTaTUTE Ha MOMHYETATa ce 3a0eisi3Ba MUHUMAJTHA

pasnuka ot nmoutu 1 cek. (27.94 cek.). CplaTta € TEHACHUMATA U IPU MOMYETATa.




Kopesnanuonen ananus
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Kopeﬂauuonen aHAIU3 CMOUHOCMUmMe OM mecmoeseme ¢ KOauuecmeeHu noKazameiu

Tabnuya 11 Kopenayuonen ananus Ha mecmogeme 3a CMAamuyHO-CUI08AMA U3OPLIHCAUBOCT-
HA4anHu U KpauHu pe3yimamu

A6n. | A6n. | TI'.Ilap. | I'.Ilap. | A.Ilap. | H. ITap. | Matthias | Matthias
2015 | 2016 | 2015 2016 2015 2016 2015 2016

A6m. 2015 1

Abxm. 2016 -,003 |1

I'. [Tap. 2015 -,110 | ,082 1

I'. ITap. 2016 ,059 1,302 |,116 1

J. Map. 2015 | -,173" | ,001 469" | -,047 1

J. IMap. 2016 | -,060 | 431" |,106 ,352°" 1,025 1

Matthias 2015 | ,066 |-,067 |,362"" | ,009 ,334" | -,078 1

Matthias 2016 | -,001 | -,104 |-,063 -,231" | ,058 -173" | ,053 1

3ABEJIEMKA: Kpumu4yHu cmoliHocmu Ha KoeguyueHma Ha MupcvH npu n=131: re05=0,20 u re0:=0,25

Pesynarature OT KOpelalMOHHMS aHalIW3 I[OKa3BaT, 4Ye cJabu CTaTUCTUYECKU 3HAYMMHU
3aBHCHMOCTH c€ HabI0aBaT MeX/1y TecTa aIOMMHAJHATA MYCKYJIaTypa NPH HAYAJIHUTE
AAHHU, U3MepeHa B CEKyHIH npu HopMma 30 CeK. M HAYaJHWUTE JAaHHH OT TECTa 3a J0JIHA
napasepre0pajijHa MyCKyJaTypa Hu3MepeHa B cekyHau npu Hopma 30 cek. (r=0,173).
Kpaitaure pesynratu ot TecThbT Ha Matthias HamupaT cimaba W3siBa TIPH OICHSBAaHE Ha
CIOCOOHOCTTA 3a CTAaTUYHO-CHJIOBA U3PHKIMBOCT Ha JI0JHA MapaBepTedpaiHa MycKylaTypa
npu Kkpaiinute pesynraru (r=0,173). CunHa 1 ymepeHa 3aBUCHMOCT UMa MEX1y ITOKa3aTeInTe
Ha KpaiiHUTe U3MEPBaHUs Ha M3APHKINBOCTTAa HA A0IOMUHATHATA MYCKYJIATYpPa U TOPHATA
napaBepredpanna myckyJjgarypa (r=0,302); abpoMmuHa/JIHA 4 0JHA apaBepTedpaiHa —
(r=0,431); ropHa napaBeprTeOpajiHa M J0JHA napaBepredpasHa - (r=0,352); ropHa

napasepredpaJiHa u Tecta Ha Matthias (r=0,231).

OTHOCHO HayaJHWTE M3MEpBaHMs ce 3a0eis3Ba U ChIIECTBEHA CTATUCTHYECKA 3HAYMMOCT
MEX]y TECTOBETE 3a FOPHA MapaBepredpajHA MYCKYJATypa M J0JIHA NapaBepTedpaiaHa
myckyJaarypa — (1=0,469); ropna napasepredpaaHa u Tecta Ha Matthias (r=0,362); non1na

napasepredpaJiHa u Tecta Ha Matthias (r=0,334).

W3non3Ban e koepuIMeHTa Ha JeTepMUHAIUS 32 YCTaHOBSIBaHE HA Heu3cieABaHuTe (akTopu,

BIUSICIIM BBPXY TECTOBETE, BKIIOUEHHM B wu3cienBanero. Cmopen koehuiueHTa Ha
JeTepMUHAIINS HAa KpallHUTE pe3yinTaTH Ha JIOJIHA TapaBepTeOpaliHa MyCKynatypa |
abloMHHAaTHATA MYCKYJIaTypa H3cieqBaHuTe (HaKTOpUTe, KOUTO OKa3BaT BIUSHUE BBPXY

3aBUCUMOCTTa MeX Iy ABaTta Tecta ca 40%, a ocrananure 60% ca HenscaeaBaHU (HaKTOPH.
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C ormen Ha KPUTHYHUTE CTOMHOCTM Ha KOe(UIMEHTa Ha KOpeJTamus MEXIy HadalHUTE
pe3yaTaTd OT TecTa 3a ropHa MapaBepreOpaiHa MycKylaTypa U Tecta Ha Matthias ce
ycranoBuxa 70% HeumscienBaHuTe (BAKTOpH, BIUSCIIM HA H3APBKIUBOCTTA B IpaBHIIHA

no3unus mpu Tecta Ha Matthias.

Ha nmarpama 6 e mpeacraBeHa maTpuila Ha AWarpamara Ha pasceliBaHe IMOKa3aTeIuTe OT
HaYaJTHUTE U KpalHU TECTOBE 3a TOpHa mapaBepTeOpaiHa MycKyJaTypa U Tecta Ha Matthias.

Ot auarpamara ce BWKJa BB3XO/IsIIa JUHEHHA 3aBUCUMOCT MEXKTy OTIICTHUTE TIOKA3aTelH.

o

Gorna Parav.
2015

o 0 0 ©
ofo oo
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Gorna Parav.
2016
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o0

o8 oo
o 0

Q
00 ocooo@
®
0 U | D O

Q

Matthias 2016 Matthias 2015

Gorna Parav. GornaParav. Matthias 2015 Matthias 2016
2015 2016

Huarpama 6 Jluarpama Ha pa3ceiiBaHe Ha HaYaJHUTE U KPAWHUTE MTOKA3aTEIN Ha TECTOBETE 3a

ropHa napasepreOpanna u Tecta Ha Matthias.

Crnopen pa3ceiiBaHeTo Ha HAYAJTHUTE MTOKA3aTeNIH OT TeCTa 38 CTATHYHO-CUIIOBA U3PBAIUBOCT
Ha TOpHaTa TnapaBepTeOpaiHa MycCKyJatypa W Tecta Ha Matthias ce Bmwkma mpaBo
NPONOPLMOHATHA BB3XOAMAIIA JIMHEHHA 3aBUCHUMOCT, T.€. JellaTa, KOUTO ca OJNU3KO WIH
MOKpUBAT HOpMaTa Ha Tecta Ha Matthias moka3BaT u 100pH pe3yiTaTH 3a CTATHYHO-CHIIOBA
M3JIPBKIMBOCT HA TOpHATA MapaBepTeOpanHa MycKyJaTypa.

3asucumocm medxncoy mecmoeseme 3a onpeoenane 6uoa Ha a0opoo3ama u ab0oOMuHaIHama
MycKynamypa.

3a ompezensiHe cujaTa Ha 3aBUCUMOCTTa MEXJy TECTOBETE 3a BHJIa Ha JIopJo3aTa U TecTa Ha

Kiel e nznon3Ban koepUUUEHTHT HAa Kopenauus N (eta) , Thi KaTo.

Ha nuarpama 7 ca npeactaBeHH KpallHUTE PE3YyNTaTH OT KOPEJIALMOHHNS aHAIN3. 3aBUCUMOCT

MEX]y TECTOBETE 3a JIOJIHA TapaBepTeOpaliHa MyCKyJIaTypa M TecTa 3a OIlpeleNsiHe BUAa Ha
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nopnro3ata. OT aHanu3a ce 3a0ens3Ba 4ye CTOMHOCTHTE ca IOJ KPUTUYHMTE, NMPH KOETO ce
Ha0JII0/1aBa CHITHA 3aBHCUMOCT MEX]y JBaTa TeCTa, KOEeTO 03HA4aBa, 4e Ipu JeraTa IpeauMHO
C MO-BUCOKH CPEIHU CTOWHOCTH Ha CUJIOBATa U3PHKIMBOCT Ha a0OMUHAITHATA MYCKYIaTypa
MMAT 10 MAJIKO OTYETEHU ITOJIOKUTEIIHU PE3YJITATH OT TECTA 3a ONPEAECIIAHE BUJA HA JIOPA03aTa

(Inarpama 7).

40,00

30,00

20,00

Tect Ha Kiel (cek.)

10,00

00

T T
Norm Functional

TecT 3a npeaensaHe Buaa Ha aopao3sarta

Huarpama 7 Boxplot onarnensBane Ha 3aBUCUMOCTTA Ha PE3YJITATUTE OT JIBaTa TECTA.

3asucumocm medxncoy mecmoeseme 3a Onpeoenate 6uoa Ha 10poo3ama u 00aHa
napasepmeopanina Myckyiamypa

Tabnuya 12 Kopenayuonen ananus Ha mecmoseme 3a Onpeoeisine 8uod Ha 1ymoaiHama
JI0p003a u mecma 3a 00JIHA NApasepmedpaAIHa MyCcKy1amypa npu KpauHume u3cieo8anusl

2016 . Value
Nominal  Eta Tect 3a onpenensHe Ha BUAA Ha 457
by Interval Jop103aTa
TecT 3a nomHa nmapaBepTeOpamHa ,165
MYCKyJIaTypa

Ha taGnuma 12 ¢ u3unciien KoeUIMEeHTHT Ha Kopenalus MEXIy TeCTOBETE 3a OMpeeisHe
BHJa Ha JymOanmHaTa JoOpJo3a W CTaTUYHO-CHJIOBaTa W3APHKIMBOCT Ha JOJHATa
napaBepreOpaiHa MycKynarypa. Tyk ChIIO OTKpUXME, Y€ KaTeropuitHaTa MpOMEHINBA, KOSITO
€ TECTHT 3a ONpe/eIIHE BUAA Ha JIOpAo3aTa uMa cuiaHa 3aBucumocT (r,=0,457 npu n=131),

KO€TO BOAM OO0 IpOMsSAHa B CTOMHOCTH Ha CTAaTHYHO-CHJIOBaTa HU3APBKIMBOCT HAa JOJIHATa

napaBepTeOpaiHa MyCKyJaTypa.
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OO0cbxnaHe HA pe3yJITAaTHTE

AHanM3bT Ha pe3yNTaTUTE HHU MOKa3a 3HAYUTEIHO MOJOOpCHNE HA Pe3yNTaTUTE BbB BCUUKH
tectoBe. EMmupuyHaTa CTOHHOCT Ha TecTa 3a CKbCsiBaHe HAa m. iliopsoas, m. quadratus
lumborum u no4TH GJIM3KH JO KPUTHUYHHUTE CTOMHOCTH 3a MIIMOKPYpajHa MYyCKyJaTypa, HU
MOKa3a BHCOKA CTaTHCTHYECKAa 3HAYMMOCT. ToBa JOKa3Ba IOJOKUTEIHOTO BIMSHHE HA
KWHE3UTEpanusITa Ha MyCKyJIHUS qucOananc. Bucoka ctaTucTnyecka 3HAYMMOCT ce 3a0ens3Ba
U TIpU KpailHUTE pe3yaTaTH Ha TeCTOBETe 3a m.trapezius — pars descendens, m. rectrus femoris,

m. iliopsoas 1 UIIMOKpYpaIHA MyCKyJIaTypa.

IIpu Tecra 3a cTaTUYHO-CHIIOBA HM3APBHAKIMBOCT Ha abJOMHMHAIHA MYCKyJlaTypa CBIIO ce

3a0ernsi3Ba 3HaYMMa Pa3iuKa B CPEIHUTE CTOMHOCTH.

CTOWHOCTUTE OT pe3yJITATHTE Ha TECTOBETE 3a JI0JTHA M TOPHA MapaBepTeOpaiHa MyCcKyaTypa,

CBIII0 NIOKA3BaT Mo00psIBaHE HA CTATMYHO-CHIIOBATA M3/APHKIMBOCT HA MyCKyJIaTypara.

[Tpu Tecta 3a CTAaTHYHO-CHIIOBA M3IPHKIMBOCT Ha m.gluteus maximus ce OTKpH aCUMETPHSI
NpU HAYaIHUTE KOJIMYECTBEHUTE ITOKA3aTeIH, HO ChC CTATUCTHYECKA 3HAYUMOCT KBM

moio0peHue Ha pe3yNTaTuTe.

Borpekn Huckata CcTaTHCTUYECKa 3HAUYMMOCT MpPH HSAKOM OT TECTOBEeTe, ce 3adelns3Ba
TEHJCHIUSI KbM NoJo0psiBaHe Ha pe3yaTtature. Hampumep mpu TecToBeTe 3a KU(POTHYHA U
JOpIOTHUYHA CcToMKa. OTyuTa c€ MPOUEHTHO HaMajsBaHE Ha Jenara ¢ YCTaHOBEHA

¢yukunonanHa kudosza. B nHaganHoTto nsciensane te ca 28.2%, a npu kpaitHoTo — 25.2%.

CpaBHEHHETO Ha MOJIyYEHHUTE OT HAC Pe3yJITaTH C JIMTEPaTypHUTE JAHHU CE OKa3a TPYIHO U
HEBUHATH KOPEKTHO, MOPaJy HATUYUETO HAa MAJIKO MyOJUKAIMU MPEJCTABSIIIN TOYHU JaHHU
OTHOCHO XapaKTepHUCTHKATa Ha HW3CJEIBAHUTE JIella, BHJIa HA TOCTYpaHOTO HapyIICHHE,

KIIMHUYHO U3CJICABAHE U OLICHKA Ha MOCTYypaJIHUA CTaTyC.

[TpouienTHO HamansiBaHe ce 3a0emsi3Ba M IPU TECTHT 3a YCTAaHOBSIBAHE Ha BUJA Ha JIOPA03aTa,
KaTo IIPpU HAYaTHUTE U3CIIeBaHMs AenaTta ¢ pyHKIroHanHa Jopao3a ca 48.1%, a mpu kpaiiHuTte
poueHTsT € 39.7%. ToBa e mokasarel 3a IpOAbJKaBaHE Ha METOJIMKAaTa Ha KMHE3UTEpanus
3a Mpo(MIAKTHKAa HAa MOCTYpallHUTE HApyIICHUS B caruTajliHaTa paBHHHA. Pesynrature ca

OJIM3KY 10 Te3W Ha MHOTO aBTOpH [MapkoBcka, 2013].



27

[Ipu u3cnensane Ha [lomosa, (2008) ca otuetenu 41% HempaBWiIHA CTOMKa HpHU JleHa OT
HadaJlHa y4YWJIMIIIHA CTCIICH. HpOHeHT’bT € 6JII/13'LK A0 M3CJICABAHUTC ACLAa MPHU HAYATTHHUTC

TECTOBCE.

[Ipu ckpuHUHTOBO W3CIIE€IBaHE, TPOBEACHO HA JIella Ha Bh3pacT Mexay 12 u 15 rogunu
Ce yCTaHOBsIBaT 18 CKENeTHO-MYCKYJIHM OTKJIOHEHHUS Ha TPHOHAYHUSA CTHIO U IOJNHUTE
KpaitHuiy. Haii-roism npoueHt e otdeTeH ¢ nopao3u (45%), a Hail-MarbK IpU TOPTUKOJIUC
[Francis, 1987]. Hawanuurte pe3ynraTtd mpu Hac codyaT OJMM3BK MPOIEHT J0 MOCOYEHUTE OT

aBTOPA, KaTO NPU KpalHUTE ce 3a0esI3Ba 3HAUUTEITHO IOJJOOpEHHE.

[Ipn HauvanHUTE W KpallHUTE pe3yiTaTH OT TecTa Ha Matthias 3a 3agbppkaHe Ha
npaBuiHaTa nosuius ¢ excrensus B JIC u PC 180° ce ycraHoBsABa Manka pasnuka. Benpexn
TOBa HHUC CUUTAMC, Y€ MPOABILDKUTCIHOTO IMPAKTUKYBAHC HAa HACOUCHUTC YIIPAKHCHUA I10
KUHEe3uTepanusi 0uxa JONPHHECIH 3a MO-A00pW pe3yinTaTd M yBeIMyaBaHE Ha BpPEMETO 3a

3a]IbpIKaHe.

WntepecHn pesynrtatu ce HaOiogaBaT OT KOPEJTAlMOHHUS aHAJIM3 Ha TECTOBETE C
KOJINYECTBEHH IMOKAa3aTeNU. Y CTAaHOBH CE€ CHJIHA 3aBUCHUMOCT MEXIY TECTOBETE 32 CTATUYHO-
CHJIOBA M3JIPHKIMBOCT Ha TOpHA ITapaBepTeOpaiHa MyCKyJIaTypa 1 I0JHaTa rnapasepreOpaitna
MyCKyJlaTypa, KOETO O3HayaBa, 4e Jelara, KOMTO HMMaT J0o0pH TIOKa3aTend 3a TOpHa
napaBepTeOpaiHa, TEHIECHIIMO3HO UMAT J00pHW MOKa3aTelu M 3a JOJHAaTa rapaBepTeOpaiHa
myckynarypa. [Ipu kopenaumsita mexay Tecta Ha Matthias u ropHara mapaBepTeOpaiHa

MYCKyJaTypa ce 3a0elsi3Ba ChI0 CHITHA 3aBUCHMOCT.

[lo oTHOWIEHNE HA KpallHUTE PE3yITaTH C€ YCTAHOBU CHUJIHA 3aBUCHUMOCT IpU TECTa Ha
Kiel ¢ nonnara napaBepreOpanna Myckyiarypa. ToBa HU ITOKa3Ba, e 3a pa3iuKa OT HAYaJIHUTE
U3CJIEIBaHMs, IPU KOUTO HsMA 3aBHCHUMOCT T.€. JelaTa ¢ HUCKM CTOMHOCTU HAa CTaTUYHO-
CHJIOBATa M3JPBHXKIUBOCT Ha aOJJOMUHAJIIHATA MYCKyJaTypa HE KOpEIupaT C pe3yJTaTHTe OT
TeCTa 3a JI0JIHA TMapaBepTeOpaliHa MyCKyJaTypa, MpH KpaHUTE TOBa OTHOIICHHE € B CHJIHA

3aBHUCUMOCT.

WNHTepec mpencTaBisBaT U pe3yiITaTHTE OT aHAJIHM3a 32 3aBHCUMOCTH MEXIy TecTa 3a
OIpeJiesIsIHE BU/Ia HA TyMOatHaTa JIOp103a U TECTOBETE 3a CTaTHYHA-CUIIOBA U3JIPBAKINBOCT Ha
aboMuHalIHATA M 0JIHATa TapaBepTedpanna Myckynarypa. Habmronasa ce cuiHa 3aBUCIMOCT

MIpH KaTeropueH ¢GpakTop JOpAOTHYHATA CTOMKA Ha JienaTa.
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N3BOIHN
1. Ot cnpaBkara ¢ JOCTbhIIHATA JUTEPATypa yCTAHOBUXME, Y€ MOCTYpPATHUTE HApYLIEHMs ca

MIMPOKO Pa3NpOCTPAHEHW M ca OCKBIHHM H3CIeIBaHMATA 3a NpoduiIakTUKaTa UM B
carhTajHaTa paBHUHA, KaKTO W JIMIICATa HA aJalTHpaHa CHCTEMa Ha KUHE3WTepamwus B
YUWIMIIHA Cpefia.

2. TlopOpanute (YHKIMOHAIHM METOIM 32 TUArHOCTHMKA Ca MOKA3aTeIHM 3a OLEHKa Ha
CBCTOSHMETO Ha IOCTYpaJHUTE HApyIICHWS B CaruTajHaTa paBHMHA NpH Jenara B
YUWIIUIIHA CPeAa.

3. Ilpunoxenara mporpama Ha KHHE3UTEpAIUATA JI0BE/IE 10 M0100psIBaHe HAa 3P BKIUBOCTTA
Ha a0JoMHMHaANHATA, TOpHaTa M JOJHATa 4YacT Ha MapaBepreOpaiHaTa, KaKTO W Ha
riIyTeajaHaTa MyCKyJIaTypa.

4. PesynTatute OT TECTOBETE 32 CKHCEHH MYCKYJH IOKa3axa 3HAYUTEIHO MPEONOJIIBaHE HA
acHUMeTpHUsTa B TOHYCa Ha CIIEAHUTE MYCKYJIHU: m. trapezius — pars descendes, m. iliopsoas,
UIIHOKpYpalHa MycKynatypa u m. quadratus lumborum.

5. Or KOpenmanMOHHUS AaHAJIN3 Ha PpE3yNTaTUTE OT TECTOBETE 3a CTaTHYHA-CHIIOBA
U3APBIIINBOCT C€ YCTAHOBH CHJIHA 3aBHCHMOCT MEKAY HadaIHUTE PE3yJITaTH OT TECTa 3a
ropHa napasepTeOpaiHa MycKyjaTypa u Tecta Ha Matthias. CuiHa 3aBHCUMOCT UMa U MIPH
KpaifHuTe pesynratd or Tecta Ha Kiel m nmomnara mapaBepreOpaiHa MyCKyJaTypa.
3aBUCHMOCT ce Habo1aBa U MeXIy (YHKIIMOHATHUS TECT 3a jopao3a u Tecta Ha Kiel,

KaKTO U CTaTUYHO-CUJIOBATa U3PHAIUBOCT Ha JI0JIHA MTapaBepTeOpaHa MycKyJaTypa.

HPENNOPBKH
1. Jla ce mpunaraT €XXeroJlHd CKPUHHHIOBH M3CJEIBAHUA 3a MPOQPMIAKTHKA HA TOCTYPATHU
HapyILIEeHUs CpeJ Aelara OT Ha4aJlHa YYMJIAIIHA Bb3PacT.
2. Jla ce akueHTHpa Ha MpEIU3HaTa ¥ TOYHA (DYHKIIMOHAHA TUAarHOCTHKA.

3. Jla ce momynsipu3Mpar U NpOBEXKIAT PEJOBHH 3aHUMAHHUS 110 KHHE3UTEPAIUS B YUMIHIIHA

cpena.

3AKIIOYEHHUE
Pa3zpaborenata OoT Hac cucteMa OT YTBBPACHU M MoAupUIUpaHU (YHKIHOHATIHH
TECTOBE, MOKA3aTEIHW 332 CHhCTOSHHETO HAa CTOWKAaTa B CarWTajlHa paBHUHA, AJaNTHPaHA H
NPWIOKEHA B YUWINIIHA CPEa, e OCUTYPU MPOQHIAKTHKA HA MOCTYPATHUTE HAPYIICHUS U

Fp’b6Ha‘-IHI/ITe HU3KPUBABAHUSA, KAKTO U IMOBUIIABAHC HA JABUTATCIIHATA KYJITypa OpH ACLaTa.
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OT Taka TPOBEICHOTO M3CJIEABAaHE JOKa3axme, ue MpOoQUIaKTUKATa M aJCKBATHOTO

MOBJIMABAHC HaA TMOCTYPAJIHUTC OTKIIOHCHUSA B HaYdJlHATA YYWJIHWIIHA BbB3paACT, HaJara

HE00X0IMMOCTTa OT MPOMOTHpPAHEe Ha KMHE3UTEPANusiITa 3a NMpo(UIakTHKa Ha MOCTypaIHUTE

HapylLIeHHUs] IMEHHO B YUHJIUIIHA CpeJia.

HpI/IJIO)KeHI/ITe TCPANICBTUYHU YIIPAKHCHUA IMOKa3BaT, Y€ € JOCTATHYHO BJIIUSAHUCTO HA

HAKOJIKO, HO TOYHO HACOYCHHU YIIPAXKHCHUSA, 3a 1a CC ITOCTUTHE ITOJOXKUTCIICH C(i)eKT.

B’bBe)K,Z[aHeTO Ha MCTOAWKATA MO KUHEC3UTCPAIIUA 3a HpO(bI/IHaKTI/IKa Ha MTOCTYPAJIHUTC

HapyluICHUA B CaruTajllHaTa paBHUHA € OT COIIMAJIHA 3HAYUMOCT 3a 3PaBOCJIIOBHOTO Pa3BUTHUC

Ha Jerara.
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Abbreviations used

Abd. — abdominal muscle
Asymm.- asymmetry

LCS — lower crossed syndrome
LPM - lower paravertebral muscles
Symm.- symmetry

UPM - upper paravertebral muscles
UCS — upper crossed syndrome

p. clav. — pars clavicularis

p. stern. — pars sternalis

p. abd. — pars abdominalis



Introduction

Postural impairments are a medical-social problem, predominant in both adults and very often in
children and adolescents. Although many authors have studied the incidence of postural

impairments, few have tracked the link between body posture and its internal and external factors.

With the development of the technological and electronic world, the motor activity of the society
is progressively decreasing, which directly influences the segmentary structure of the

musculoskeletal system and above all on the spine.

The main concern of every society and family is the cultivation of a physically healthy, mentally
sustainable and cheerful generation. Unfortunately, in the modern world, paid less attention to the
proper physical development of the child and the prevention of postural impairments and the role

of physical therapy.

Long stay in the school and family environment is one of the major external factors that predispose

to system inactivity and the maintenance of a bad postural model in children.

Applying physical therapy with prevention of postural impairments is a world-proven method
essential for the health of students in primary school age. To improve the quality of the physical
therapy diagnostics selection suitable for school conditions, we build on in-depth knowledge of the

biomechanics of the musculoskeletal system.

Tracking the results of the specialized physical therapy system, adapted in the school and involved
correctly and refined functional diagnostics is essential for the prevention of postural impairments

in children.

Hypothesis

Based on available foreign and Bulgarian literature and our research we find a significant
percentage of postural abnormalities in the sagittal plane in children. In relevant texts there is a
variety of data for postural impairments, but mainly for scoliotic ones. Most authors present short-
term outcomes for the prevention of postural impairments and spinal deformities. We have not

found data for: periodic long-term prevention studies about postural impairments in the sagittal



plane at the school; conducting annual prevention functional diagnosis of postural impairments as
part of the school programs; prevention physical therapy program and tracking its long-term
efficacy in the sagittal plane in children of primary school age. Many authors presents successful
prevention methods, but most of them are virtually inapplicable in the large-screen screening

system.

In review of this, we consider that system screening based on accurately selected methods of
functional diagnosis and the use of physical therapy, adapted to children of primary school age will
increase the level of prevention and control of postural impairments. The relationship of experts of
physical therapy and physical education teachers, school board and nurse will provide better

prevention of postural impairments and spinal deformities of children.

The purpose and objectives of the study
To approve a Physical therapy system for functional and prevention screening of postural
impairments in the sagittal plane in children at primary school.
The objectives to achieve the purpose are:

* Investigate and analyze the literary resources on physical therapy methodologies that been applied

for many years to study and prevent postural impairments in the sagittal plane.

* To select, modify and implement adequate methods for functional diagnostics of children in

school. Use an innovative approach for electronic registration of screening data.

* Introduce a sophisticated prevention program of physical therapy for postural impairments in the

sagittal plane in children.

» To process data from a two-year study, statistically and to analyze the effect of the physical

therapy program.

* To formulate specific conclusions and recommendations.



Organisation and contingent of the study

The investigation was conducted between 2009 and 2018 school years. At the beginning of each
year, tests for functional diagnostics and physical therapy with prevention focus on the postural
impairments of children from the secondary school age of 26 Yordan Yovkov Secondary School
were applied. With the help of students - specialty "Physical Therapy" of the National Sports
Academy "Vassil Levski", are involved 1237 children from the preparatory group to 4th grade,
with an average age of 8.2 years. The study was conducted after an informed written consent of the
parents, according to Art. 87 of the Health Act. With the permission and assistance of the school
board, the parents of the children, the nurses, the class teachers and the physical education teachers,
we conducted the study on the territory of the school, whereby we were able to adapt the diagnostics

methods as efficiently as possible.

In our study, the system of physical therapy for the prevention of postural impairments and spinal
deformities in the sagittal plane for the period 2015 - 2016 school year was presented to 131

children from 1 to 4 grade.

Beginning (October-November 2015) and final-of-October (October-November 2016) studies
were conducted, following the effect of physical therapy methodology adapted to physical

education classes and classrooms.

Distribution of children by gender on Table 1

Table 1 Characteristics of children by gender

Gender 2015 2016

Girls 68 52% 68 52%
Boys 63 48% 63 48%
Total 131 100% 131 100%




2015r.
48% 52%
m Girls Boys

Chart 1 Characteristics of children by gender

2016r.

48%

m Girls

52%

Boys

An almost equal percentage distribution in initial and final gender studies - 48% of those

surveyed are boys and 52% - girls.

Distribution of children by classes

Table 2 Characteristics of children by class

Investigation 2015 2016

Class I class II class III class II class III class IV class
Girls 27 | 64% 22 | 53% 19 | 40% 27 | 64% 22 1 53% 19 | 64%
Boys 15 | 36% 19 | 47% 29 | 60% 15 | 36% 19 [47% |29 |47%
Totally in class | 42 | 100% |41 | 100% |48 | 100% |42 | 100% |41 |100% |48 | 100%

On table 2 is the distribution of children by gender in the different grades. The data for those

children who have beninning (2015) and final (2016) data are entered. The results show that girls

in grades I and II in 2015 and 2016 predominate by more than 5% of boys in the same classes -
first grade girls 27 (64%), first class boys 15 (36%) girls second class 22 (53%) and second grade
19 (47%) boys, whereas in the third grade the boys predominate by nearly 20% - girls 19 (40%)
and boys 29 (60%).
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Objective and tasks of the physical therapy

The purpose is to analyze and improve the postural status in the sagittal plane of children in

secondary school age.

The tasks to achieve the goal are:

Improving children's neuropathic abilities.

Raising the postural culture of children as well as learning healthy motor habits.

Improving the auto-correction skills of the children's stand.

Increasing motivation for motor activities and prevention of the consequences of

immobilization.

Improving the condition of the muscles associated with upper and lower cross syndrome.

Means of kinesitherapy

Exercises for training in proper breathing

Active exercises from different starting positions
Self-stretching for hypertone muscles

Muscle strength exercises (mostly isometric)
Coordination and balance exercises

Exercises with and on appliances

Games for improve the posture and spine health

Training in maintaining the correct posture

Methods of the study

During the training sessions at “26™ Yordan Yovkov” Secondary School in Sofia, with the consent

of the parents of the children and the school leadership, screening diagnostics for prophylaxis of

postural impairments, which includes selected diagnostic methods, is done annually.

A paper and digital protocol was developed to introduce the results of the study, including over 20

informative tests for the diagnosis of postural impairments.

The dissertation describes the tests informing us about the functional state of the postural

impairments in the sagittal plane, mainly focused on the muscle imbalance for the upper crossed

syndrome/ UCS/ and lower crossed syndrome / LCS/.
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In order to objectivize the postural status of children, we have applied the following methods of

study:

Somatoscopia in profile and front and back [Sokolov, 1991, Tasheva, 2008, Popov, 2012, Popov
2002]; Correction test for thoracic kyphosis with lifting of the upper limbs [Tasheva, 2012] ;
Together with the thoracic kyphosis correction test, we also applied a "knee replacement correction
test" - the child is in a standing position with collected fifths. A little above his head is placed the
examiner's palm. The child attempts to reach the investigator's palm by pulling his body upward,
to the sensation that he touches the investigator's palm with his head [Tasheva, 2012]; Functional
test for determining the type of lumbar lordosis [Kolev, Tasheva, 2014, Tasheva, 2012]; Test to
shorten m. erector spinae - The investigator performs a tilting brace forward towards the thighs.
The chin is tightly touched to the sternum. The test is considered negative if the child touches the
abdominal and thoracic muscles closely to the thighs [Tasheva, 2012]; Test to shorten m. pectoralis
major - examine the three parts of the muscle - pars clavicularis, pars sternocostalis and pars
abdominalis [Petkov, 2008]; Thomas test to shorten m. iliopsoas - as a rule, we consider the position
of the thigh to be at least 10 degrees below the level of the bench. An asymmetry is measured
bilaterally with a goniometer [Harvey, 1998]; Test to shorten m. rectus femoris of Dunkan-Ely-

Passive knee flexion is performed to compensatory flexion in the hip joint on the same side.

It is considered that if it is impossible to touch the gluteal muscles with the heel, the test is positive.
The presence of asymmetric shortening of the muscle was measured with a goniometer [Petkov,
2008, Mitrev, 2016]; Test for shortening of hamstring musculature [Kraev, 2006]; Test to shorten
m. trapezius - pars descendes [Tasheva, 2008, Petkov 2008]; Test to shorten m. quadratus
lumborum [Petkov, 2008]; Our modification to Kiel's test of static-strength endurance
[Debbrunner, 1999]. We also applied our modification, Kiel for spinal muscles, including an
isolated test for the lower paravertebral muscles [Tasheva, 2008]; Modified test for static-strength
endurance of spinal muscles (lower paravertebral muscles) - Lifting the lower limbs to the level of
the support and static part - holding the lower limbs in the analytical position 30 sec. If there are
compensatory movements such as separation of the anterior upper hips from the support or flexion
in the KS, the test is considered unreliable [Tasheva, 2012]; Test for static-strength endurance of
m. gluteus maximus [Tasheva, 2012]; Test of Matthias (also known as Alexander Technique)

[Tasheva, 2012, Thompson, 2007].
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We have developed a dedicated study fiche. In it, the functional tests that we used are shown in the

table.

Based on practical experience and work with students, we have allowed ourselves to use for the
first time in Bulgaria the electronic input of the results of the methodical tests for postural
impairments. One of the world-proven and reliable platforms - Google Forms for standardizing,
framing and archiving data - has been used. With the help of the platform and the introduction of
smart technologies, the researcher can quickly and accurately record the values obtained from the

tests through his or her phone, with the possibility of photo reporting the investigated person.

In this way, in case of inaccuracy, the subjective survey data can be re-examined. The use of a
digital pelvic gauge has helped us to achieve precision in the lordosis test. By electronic input of

the results, we can get an initial, but not a detailed, statistical analysis.

Physical therapy program for the prevention of postural impairments in the sagittal plane
in children
Due to the high percentage of decreased motor activity in children, we believe that the school

environment is best suited to conduct physical therapy for the prevention of postural impairments.
It is here to promote the health benefits of regular physical exercise and healthy lifestyle, as well
as their proper application. There were several important moments in the process of creating the

program.

The first was to select appropriate informative tests to evaluate the postural status. Years of practice
and regular references to literary sources have given us the ability to validate and develop the most
informative and precise methodology for screening of postural impairments. Including students
from NSA "Vassil Levski", we had the opportunity to collect and analyze the results of the children
for few years. For the first time in the Sagittal Functional Diagnostic System, we implemented a
functional examination of pelvic inscription. Using a digital pelvic inclinometer, we successfully

proved the informativenes of the lumbar lordosis test, which we describe in the dissertation thesis.

The second important point is the adaptation of the system for the prevention of postural
impairments in the school. Having in mind the children's learning load and their driving mode, we

created a program that can be run in some classes.
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Two sets of physical therapy were developed, adapted for a physical education in a saloon and a

classroom.

With the permission of the school board, we held training sessions for teachers to perform
classroom and physical education classes. The physical therapy program includes selected
exercises, highlighting the predominant results of functional diagnostic tests. We believe that the
work of the muscles in isometric mode increases their static-strength strenght, which will improve

postural control. The exercises were adapted to the school, classroom activities and motor activity.

The third important moment was to create a sense of correct posture and learning about the systemic

driving habits of children.

The physical therapy complexes were quickly mastered by the children and teachers, each child
was controlled and corrected for the proper performance of the exercises. It is important for the
exercises to be performed slowly in isometric mode, combined with proper breathing. The program

performed twice a week for 5-10 minutes and all children were encouraged to practice at home.

Considerable contraindications to the physical therapy program were taken by account . Traditional
mean such as hopping, tippy toeing , walking in the docking position, lifting of heavy objects,
flexing exercises in the spine, multiple repetitions that can lead to fatigue, exercise from baseline

were not applied.
Main content of the dissertation

The introduction of the problem of postural impairments in children, the role of physical therapy

in the diagnostics and the prevention of postural impairments in the sagittal plane is justified.

Chapter I presents a detailed literature review covering the biomechanical and kinesiological
features of the posture, bone structure, soft tissue function, muscle function in the spine, the features
of the various postural impairments, the specificity and incidence of postural childhood
impairments, diagnostic and physical therapy options for the prevention of postural impairments

in the sagittal plane.

Chapter II presents the own observations, the hypothesis formulated, the purpose and the tasks of
the dissertation. Organization of the study, contingency characterization, methods of study,

physical therapy program for prevention, statistical analysis of results and discussion.
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Analyze of the results

Variation analysis, statistical analysis of hypotheses using the Student's t-criterion for dependent
samples, comparative analysis, correlation analysis using the Pearson coefficient and biserial
coefficients were used to process the results [Gigova, 2004, Damyanova, 2002, [ Damyanova,

2000, Damyanova, 1999].

Distribution of children according to postural status from initial tests.
Initial values according to postural status and gender

Table 3 Distribution of baseline data according to postural status of children

Girls Boys Total

Kyphotic posture 5 3.8% 9 6.9% 14 10.7%
Lordotic posture 26 19.9% 17 13% 43 33%
Both 10 7.6% 10 7.6% 20 15.2%
Total 41 31.3% |36 27.5% |77 58.9%
Healthy children 27 20.6% | 26 19.8% | 53 40.4%
Structural 1 1 0.7%
Total 68 52% 63 48% 131 100%

Table 3 shows the percentage of children according to their postural status reported in the sagittal
plane. According to beginning surveys, postural impairments were observed in 77 (58.9%)
children, with one child (0.7%) being reported structurally. In 14 (10.7%) children we found a
kyphotic posture (without lordosis), of which 5 (3.8%) and 9 (14.5%) boys. Lorodic posture was
reported in 43 (33%) of the children (no functional kyphosis was observed), with 26 (19.9%) and
17 (13%) boys significantly predominating.

A kyphotic and lordotic posture combined was found in 20 (15.2%) of children, 10 (7.6%) being

the same for girls and girls.

The data are similar to those of Markovska, (2013), which establishes 15.3% postural
disturbances in children of primary education. The gender distribution, with respect to postural

disturbances in the sagittal plane, is also close to our values - 7% for boys and 7.5% for girls.

With 53 (40.4%) of the children no postural impairments were found in the sagittal plane, 27
(20.6%) and 26 (19.8%) boys.



Initial and final results of the functional tests for the kyphotic and the lordotic posture

Table 4 Frequency analysis of functional test data for kyphotic and lordotic posture

15

ITokazaTen Beginning Final
Girls boys Total Girls Boys Total
Kyphosis 37 16 33
pos‘u};fe tosts 1| 17 23%0) | 20BLT%) 1 ag 500y | 14Q05%) | 05 400y | (25.29%)
Kyphotic 0 0 37 0 15 28
posture tests 2 1725%) | 20 31.7%) (28.2%) 13 (19.11%) (23.8%) (21.37%)
Test by type of
63 23 52
V) V) 0
llourrsll(t)):irs 36 (52.9%) | 27 (42.9%) (48.1%) 29 (42.6%) (36.5%) (39.7%)

On table 4 shows the results of girls and boys on the functional kyphosis test and the test for lordosis

type determination. With the results of both tests we can see that the data is identical. 17 (25%)

girls and 20 (31%) boys are with positive results on the functional kyphosis test. On the final results

we are reading some differences and a drop in the percentage distribution. There are 14 (20, 5%)

functional kyphosis among the girls and 16 (25.4%) among the boys. On the second kyphosis test

the final results are with a minimal difference from the first kyphotic stance test- girls 13 (19.11%)

and boys 16 (25.4%). On the lordosis type test the first results show that 36 (52 %) of the girls and

27(42.9%) of the boys have functional lordosis. The final results show a decrease in the number-

29 (42.6%) girls and 23 (36.5%) boys. Results are of a low statistical significance between the first

and the final examinations but there is a tendency for a decrease in the number which is indicative

for a further physical therapy with a preventive aim.

Analysis of shortened muscles test results

Tests of shorten m. erector spinae and m. pectoralis major

Table 5 Frequency analysis of test results for shortening m. erector spinae and m. pectoralis major

Test Beginning Final
Girls Boys Total Girls Boys Total
m. erector spinae | 4 (5.9%) | 3(4.8%) | 7(5.3%) | 2(2.9%) | 3(4.8%) | 5(3.8%)
m. | p.clav. | 1(1.5%) 0(0%) | 1(0.8%) | 0(0%) 0 (0%) 0 (0%)
peiit:ra p.stern. | 0 (0%) 1(1.5%) | 1(0.8%) 0 (0%) 0 (0%) 0 (0%)
major | P-abd. | 5(74%) | 4(6.3%) | 9(6.9%) | 4(59%) | 2(32%) | 6(4.6%)

On table 5 beginning and final results for the tests for shortening of m. erector spinae and m.

pectoralis major bilaterally for the girls and boys are distributed by percent (p. clavicularis, p.

sternalis et p. abdominalis).
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On the test for shortening of m.erector spinae there is a small difference between the starting and
end results. On the starting results for the girls there are 4 (5.9%) cases of muscle shortening as for
the boys there are 3 (4.8%). At the end results there are 2 (2.9%) girls and 3 (4.8%) boys with
muscle shortening. From the assessment of m. pectoralis major we notice a difference at the
abdominal segment. The first examination results for the girls show 5 (7.5%) cases of muscle
shortening and for the boys- 2 (3.2%). We notice a tendency towards statistically significant
difference for the m. pectoralis major- pars abdominalis results — starting results % %emp=0.51, when

a=0.82 and end results - yZemp = 0.6, when a=0.4 according to y2- Pearson criteria.

Test for shortening of hamstring, m. rectus femoris and Thomas test

Table 6 Frequency Analysis of Thomas Test Results, m. rectus femoris and the sciatic sciatica test

Test Beginning Final
Girls Boys Total Girls Boys Total
left | 53(77.9%) | 5485.7%) | .17 16 18 34 (26%)
' ' (81.7%) (23.5%) (28.6%)
m. ) o o 78 11 10 o
iliopsoas | 1Rt | 44(647%) | 34 (54%) 1 59 sy | (162%) | (15.9%) | 21 (16%)
) 13 14
V) 0 o v}
asim. | 38 (60.3%) | 38(55.9%) | 76 (58%) (19.1%) (22.2%) 27 (20.6%)
left 5(7.9%) 5 (7.4%) 10 (7.6%) | 3 (4.8%) 5(7.4%) 8 (6.1%)
m. rectus -
ﬁ;,moris right 4 (5.9%) 5(7.9%) 9 (6.9%) 5 (7.4%) 3 (4.8%) 8 (6.1%)
asim. 1 (1.5%) 0 (0%) 1 (0.8%) 0 (0%) 0 (0%) 0 (0%)
65 11 15
(V) V) o
left | 29 (42.6%) | 36 (57.1%) (49.6%) (16.2%) (23.8%) 26 (19.8%)
. ) 65 12 14
V) V) o
hamstring | right | 28 (41.2%) | 37 (58.7%) (49.6%) (17.6%) (22.2%) 26 (19.8%)
asim. | 16 (23.5%) | 14 (22.2%) (22%8%) 6(8.8%) | 9(14.3%) | 15(11.5%)

On table 6 are the results of tests for shortening and asymmetry of m. iliopsoas ( Thomas test),
m.rectus femoris and the hamstring muscles. The m. iliopsoas test showed statistically significant
difference between the first and last examination results on the left lower extremity (107 (81.7%)
and 34 (26%) ( y%emp= 7.637, when a=0.02). For the right lower extremity the starting assessment
shows 78(59%) children with results below the norm. The final results show improvement of the
muscular elasticity ( children with muscular shortening are 21 (16%). There is a significant
statistical difference between the starting and last results for the right lower extremity ()%emp =

13.229, when a=0.002). There is a statistically significant difference between the starting and end
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results of the asymmetry as well. For 2015 there are 76 (58%) children with asymmetry, as for
2016- there are 27 (20.6%).

For the m.recuts femoris test there are small improvements in the muscular elasticity, which are

not statistically reliable.

From the analysis of the initial and final results of the sciatic musculature, the same improvement
was seen for left and right lower extremity: baseline scores of 65 (49.6%) and final 26 (19.8%).
The difference is close to statistical significance (y22emp = 5.991, at a = 0.02). There is also an
improvement in the asymmetric shortening of the lower limbs, with asymmetry at the first

assessment is in 30 (22.9%) children and 15 (11.5%) in the final examinations.

From the data presented, we can see a positive effect of the physical therapy regarding the

shortening of m.iliopsoas and sciatic muscles bilaterally.

Test for shortening of m. trapezius — pars descendes and m. quadratus lumborum

On chart 2 we presented the results for reporting the asymmetry for m.trapezius-pars descendens

and m. quadratus lumborum in cm.

The start and end results of the m.quadratus lumborum shortening test show a statistically
significant difference in both sexes y?2emp = 12.184, at a = 0.002). In the initial studies,
asymmetry was reported in 67 (51.1%) children, of which 34 (50%) and 33 (52.4%) boys, and in
the end, asymmetry in 24 (18.3% ) girls and 9 (14.3%) boys(Diagram 5).

In the shortening test of m. trapezius shows a small difference in asymmetry in the initial and final

results, which is statistically insignificant - (12 (9.2%), 5 (3.8%)).
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50% 52.40% 51.10%
22.10%
18.30%
I 14.30%
Girls Boys Total Girls Boys Total
BEGINNING FINAL

Chart 2 Beginning and final test results for shortening m. quadratus lumborum

Chart 2 shows a significant impact of physiotherapy on the results of shortening m. quadratus

lumborum in both genders.
Variation analysis of test results with quantitative indicators

Test for static-strength endurance of Kiel’s test

Table 7 Variation analysis of test results for static-strength endurance of abdominal muscles

Kiel’s Test Groups n R | Min | Max X S \Y As Ex

Beginning Girls 68 |30 |0 30 15.1 7 49.04 | -331 | -.060
Boys 63 (30 [0 30 15.9 6.6 44.5 -.076 | .030
Groups n |R |Min | Max X |S \Y% As Ex

Final Girls 68 |30 |0 30 21.1 6.5 43.01 -914 | 1.459
Boys 63 (30 |0 30 21.07 | 6.5 48.84 | -.368 |-.071

Table 7 presents a variation analysis of the results of the static-strength endurance test on abdominal
muscles. Data for the girls and boys is presented at the beginning and final measurements. The
distribution of the initial results is normal since the asymmetry (As) for all indicators does not
exceed the critical value of 0.483 and the Excess (Ex) is also below the critical value of 0.957. The
final results show an uneven distribution of the girls, which means that the range of the results in
the position hold is very large. Most children have near-normal results, but there are those with

minimal values.
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The initial mean values of holding the correct position during the test in the girls are X [J = 15.1

sec. and at the end values increase to X [J =21.1 sec. The boys also had an improvement in static-

strength endurance, with the initial measurement reading X = = 15.9 sec, and after the one-year

physical therapy program, the hold time increased to X = 21.07 sec. (Chart 3).

15.1

Beginning

B Girls

15.9

Boys

21.1

21.07

Final

Chart 3 Initial and final results of the Kiel’s test in sec.

Test for static-strength endurance of upper paravertebral muscles

Table 8 Variation analysis of the results of the static strength tests of upper paravertebral

muscles

Test upper Groups n R | Min | Max X S A% As Ex

paravertebral

muscle

Beginning girls 68 |30 [0 30 11.1 9.2 |85.16 |0.469 |-.529
boys 63 |30 |0 30 14.14 |1 9.29 | 86.47 |0.083 |-1.00
Groups n |[R |Min | Max X S A% As Ex

Final girls 63 |30 |0 30 1722 |1 9.15 | 83.78 |-.075 |-1.01
boys 63 |30 |0 30 19.39 | 8.57 | 73.59 |-355 |-.759

Table 8 presents the results of the Upper Paravertebral Muscle Test. Initial and final measurements

of the static-strength endurance of upper paravertebral muscles in the girls and boys were reported.

The distribution of the values is normal, as the asymmetry and the excess are below the critical

values. The norm of the test is 30 seconds. [Tasheva, 2012].

The baseline test scores in girls showed X = = 17.22 sec. at initial X [J = 11.1 sec. In boys, the

initial measurements have an average value of X & = 14.14 sec., And the final X & =19.39 sec.

The test is 30 seconds.




20

Test for static-strength endurance of lower parvertebral muscles

Table 9 Variation analysis of test results for static-strength endurance tests of lower parvertebral muscles

Test LPM Groups n |R |Min | Max X |S \Y As Ex

Beginning girls 68 |27 |3 30 18,01 | 8,28 | 68,58 -,059 | -1,054
boys 63 |25 |5 30 20,73 | 7,65 | 58,65 -,148 | -1,218
Groups n |R | Min | Max X |S A% As Ex

Final girls 68 |27 |3 30 24,29 | 7,25 | 52,68 -,991 | -,174
boys 63 |18 |12 30 26,03 | 5,36 | 28,74 ,302 ,030

Table 9 presents a variance analysis of the initial and final results for lower paravertebral muscles.

We report normal values asymmetry and excess.

The mean end values of the girls show an increase in the static-strength endurance of the lower

paravertebral muscles (initial X = 18.01 sec., End X =24.29 sec.) the norm is 30 sec .

The boys have also improved the results at the final measurements. The mean value is X = 26.03

sec. at initial X =20.73 sec. (Chart 4).

] Girls Boys

2429 2603
20.73

18.1

Beginning Final

Chart 4 Initial and final test results for the static-strength endurance test of the lower

paravertebral muscles in sec.

Chart 4 illustrates the final test results for the static-strength endurance test of the lower
paravertebral muscles. We observe almost equal improvement in both sexes. We can conclude that
exercises in an isometric mode of work have proven their even minimal effect on the endurance of

muscles in children.
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Asymmetry of m. gluteus maximus

On chart 5 are presented initial and final results of the asymmetry analysis of m. gluteus maximus.
In the initial study, asymmetry of m. gluteus maximus have a total of 13 (9.9%) of which 4 (3.1%)
are girls and 9 (6.9%) are boys. In the final studies, a decrease in asymmetry was observed - 7

(5.3%) children, 1 (0.8%) of the girls reported asymmetry and 6 (4.6%) boys.

Using a Chi-sqare test for nonparametric values, it recognizes high statistical significance at the
start and end values for static-strength endurance asymmetry of m. gluteus maximus (y*emp =

84.160, at a = 0.000) (chart 9).

90.10% 94.70%
4890% 47.30%  47.30%
. (o]
90%
I.10% I-90°/° ’ I'SO% I.60% 30%
Girls Boys Total Girls Boys Total
BEGINNING FINAL

B symmetry asymmetry

Chart 5 Asymmetry of m. gluteus maximus
Analysis of Matthias test results

Table 10Variation analysis of the initial and final Matthias test results

Matthias Groups n R | Min | Max X S v As Ex

Test

Beginning | girls 68 |22 |8 30 26.83 | 5.55 |30.82 -1.59 | 1.443
boys 63 |30 |0 30 26.20 | 6.41 |41.16 -1.85 | 3.600
Groups n |R |Min | Max X S \Y% As Ex

Final girls 68 |23 |7 30 27.94 |5.13 |2641 -2.60 | 6.15
boys 63 |20 | 10 30 27.84 |5.00 | 25.03 -2.16 | 3.43

Table 10 presents a variance analysis of Matthias test results. The distribution of values in this test

is not even asymmetrical and exes since the values are above the critical ones. However, in a large
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percentage of children, there is a positive change in the results. The increase in the minimum values

for boys is of interest - from 0 sec. 10 sec.

At the end results of the girls, a minimum difference of almost 1 second is noted. (27.94 seconds).

The same is true for boys.
Correlation analysis

Correlation analysis of test values with quantitative indicators

Table 11 Correlation analysis of static-strength endurance tests - initial and final results

abd. abd. UPM UPM LPM LPM Matthias | Matthias
2015 | 2016 |2015 2016 2015 2016 2015 2016

abd. 2015 1

abd. 2016 -,003 |1

UPM 2015 -,110 |,082 1

UPM 2016 ,059 1,302* | ,116 1

LPM 2015 -,173" | ,001 ,469™ -,047 1

LPM 2016 -,060 | ,431" |,106 352 ,025 1

Matthias 2015 | ,066 |-,067 |,362" ,009 3347 | -,078 1

Matthias 2016 | -,001 | -,104 | -,063 -,231" | ,058 -,173" ,053 1

NOTE: Critical values of the Pearson coefficient at n = 131: r0.05 = 0.20 and r0.01 = 0.25

The results of the correlation analysis show that weak statistically significant dependencies are
observed between the abdominal muscle test at the beginning measured in seconds at the 30 sec.
and starting test data for lower paravertebral muscles measured in seconds at a 30-second rate.
(r=0.173). The final Matthias test results are poor in assessing the stably-strength endurance ability
of lower paravertebral muscles at final results (r=0.173). A strong and moderate dependency exists
between the endpoint measurements of abdominal muscle strength and upper paravertebral
muscles (r = 0.302); abdominal and inferior paravertebral - (r = 0.431); upper paravertebral

and inferior paravertebral - (r = 0.352); upper paravertebral and Matthias test (r = 0.231).

Regarding the initial measurements, significant statistical significance was also observed between
tests for upper paravertebral muscles and lower paravertebral muscles - (r = 0.469); upper

paravertebral and Matthias test (r = 0.362); lower paravertebral and Matthias test (r = 0.334).

The determination factor was used to identify the unexpected factors affecting the tests included in

the study. According to the coefficient of determination of the end results of lower paravertebral
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muscles and abdominal muscles, the factors that influence the relationship between the two tests

are 40% and the remaining 60% are unexpected factors.

In view of the critical values of the correlation coefficient between the initial results of the Upper
Paravertebral Muscle Test and the Matthias test, 70% of the unexpected factors influencing the

endurance in the correct position in the Matthias test were found.

Chart 6 presents a matrix of the scatter chart showing the initial and endpoint tests for upper
paravertebral muscles and the Matthias test. The diagram shows an upward linear relationship

between the individual indicators.
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Chart 6 Scatter chart of the initial and final parameters of the Upper Parabersal Tests and the
Matthias Test.

According to the dissipation of the initial test results for the static-strength endurance test of the
upper paravertebral muscles and the Matthias test, a proportional ascending linear dependence, i.e.
children who are close or meet Matthias's test norm also show good results for the static-strength

endurance of the upper paravertebral muscles.



Dependency between the tests for determination of the type of lordosis and abdominal

muscles.

The correlation coefficient n (eta) was used to determine the dependence between the lordosis

type tests and the Kiel test.

Chart 7 presents the final results of the correlation analysis. There is dependence between lower
paravertebral muscles tests and lordosis test. The analysis reveals that the values are below the
critical one, where there is a strong correlation between the two tests, which means that children

with predominantly higher mean abdominal muscle strength have less positive results from the test

of the lordosis type (Chart 7).

Dependence between tests to determine the type of lordosis and lower parvertebral muscles

Table 12 Correlation analysis of tests for lumbar lordosis and lower parvertebral muscles test at final

Kiel’s test (sec.)

Chart 7 Boxplot illustrating the dependence of the results of the two tests.
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On table 12 the correlation coefficient between tests to determine lumbar lord type and static-
strength endurance of lower paravertebral muscles is calculated. Here, we also found that the
category variable, which is the lordosis type test, has a strong dependence (1, = 0.457 at n = 131),

which results in a change in the static-strength values of the lower paravertebral muscles.

Discussion of the results

The analysis of the results showed a significant improvement in the results of all tests. The
empirical value of the shortening test for m. iliopsoas, m. quadratus lumborum almost close
to the critical values for sciatic musculature, showed a high statistical significance. This proves
that physical therapy has a positive influence on treating muscle imbalance. High statistical
significance is also noted in the final results of m.trapezius - pars descendens, m. rectus femoris,
m. iliopsoas and sciatic musculature.

The static-strength endurance test for abdominal muscles also showed a significant difference
in mean values.

The values of the test results for lower and upper paravertebral muscles also showed improvement
in the static-strength endurance of the musculature.

The static-strength endurance test of m.gluteus maximus revealed asymmetry in the initial
quantitative indicators, yet with a statistical significance for improvement in results.

Despite the low statistical significance of some of the tests, there is a tendency to the results to be
improved, for example, in kyphotic and lordotic tests. A percentage reduction of children with
established functional kyphosis is reported. In the initial study they were 28.2%, and in the final
study- 25.2%.

The comparison of the results obtained from the data proved to be difficult and not always correct
due to the existence of few publications presenting accurate data on the characteristics of the
children in the cohort, the type of the postural disorder, the clinical study and the assessment of the
postural status.

A percentage decrease was also seen in the lordosis test, as in the initial studies. The children with
functional lordosis were 48.1% and the final percentage was 39.7%. This is an indicator of the
positive effect of the physical therapy method on prevention of postural disturbances in the sagittal

plane. The results are similar to those of other researchers [Markovska, 2013].
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In a study by Popova, (2008) 41% of the posture was reported in children of primary school. The
percentage is close to the tested children in the initial tests.

In a screening study conducted in children between 12 and 15 years of age, 18 skeletal-muscle
abnormalities of the spine and lower limbs were identified. The highest percentage was
reported with Lords (45%), and the smallest for torticollis [Francis, 1987]. Our initial results
indicate a percentage close to the one indicated by the author, with a significant improvement being
seen in the final result.

The initial and final results of the Matthias test to maintain the correct position with the extension
to the elbow and the schoulders joints 180° show a small difference. However, we believe that the
continued practice of directed physical therapy exercises would contribute to the better results and
an increased retention time.

Interesting results are observed in the correlation analysis of the quantitative test. There was a
strong correlation between tests for static-strength endurance of upper paravertebral muscles and
LPM, which means that children who have good indicators of UPM have good prognosis for lower
paravertebral muscles. The correlation between the Matthias test and the upper paravertebral
muscles also shows a strong correlation.

Concerning the final results, a strong correlation was found on the Kiel test with the lower
paravertebral muscles. This shows that, unlike the initial studies that do not depend, children with
low static-strength endurance abdominal muscles do not correlate with the results of the lower

paravertebral muscles test, the latter being highly dependent.

Also interesting are the results of the analysis of the correlation between the lumbar lordosis type
test and the static-strength tests of the abdominal and lower paravertebral muscles. There is a strong

correlation with the categorical factor of the children's lordosis.



27

CONCLUSIONS
1. Drawing on the existing literature, we have found that postural deviatins are widespread

and that there are scarce studies of their prevention in the sagittal plane. There is also no
adapted system of physical therapy in schools.

2. Selected functional diagnostic methods are indicative of assessing the condition of postural
impairments in the sagittal plane in children.

3. The applied physical therapy program has improved the abdominal, upper and lower
abdominal and gluteal musculature endurance.

4. The results of shortened muscle tests showed a significant overcoming of asymmetry in the
tone of the following muscles: m. trapezius - pars descendes, m. iliopsoas, hamstring
muscles and m. quadratus lumborum.

5. From the correlation analysis of the results of the static-strength tests, a strong
correlation was established between the initial results of the Upper Parvertebral Muscle
Test and the Matthias test. There is a strong correlation with the Kiel test results and the
lower paravertebral muscles. Correlation is also observed between the functional test for
lordosis and the Kiel test, as well as the static-strength endurance of the Lower Parvertebral

Muscles.

RECOMMENDATIONS
1. Annual screening tests to be included in order to prevent postural impairments in children
of secondary school age.
2. Focus on exatly and accurate functional diagnostics to be emphasized.

3. A regularly practice of physical therapy to be promoted in a schools.

CONCLUSIONS
The system of validated and modified functional tests we have developed, indicative of the

condition of the posture in the saggital plane, adapted and implemented for school, will enable the
prevention of postural impairments and spinal deformities. It will also contribute to the

enhancement of the motor culture in children.
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This study proves that prevention and adequate response to postural impairments in secondary
school age necessitates the promotion of physical therapy for the prevention of postural
impairments, especially in schools.

The applied therapeutic exercises show that the influence of several but accurately directed
exercises is sufficient to achieve a positive effect.

The introduction of the method of physical therapy for the prevention of postural impairments in

the sagittal plane is of social importance for the healthy development of children.
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