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MN3ITOI3BBAHU CHKPAILIEHUA

OJA - OnopHo-BUraTesneH anapar

EI' - ExciepumenTanHa rpymna

KT - KonTposna rpyna

OPY - O6mopa3BuBaIiy ynpaxHeHHUs
C30 - CseroBHa 37paBHa OpraHU3aLUsl
BMI - Body Mass Index

O]l - ObGem Ha TBMIKEHHE

' - I'ppOHAYHN M3KPUBSBAHUS

IIH - noctypanHu HapylLeHus

SEAS - Scientific Exercise Approach to Scoliosis
NI - lercka rpaguHa

I'K - T'open kpaliHuk

JK - JloneHn kpaitHuk

IIK - IToctypasieH KOHTPOI

3abenexka: Homepara Ha Tabnunute, GuUrypute U pasnenure B aBTopedepara He ChOTBETCTBAT

Ha CBHUIUTE B IUCEPTALUOHHUSA TPY.



I. YBOJ

Croiikata Ha BCEKM YOBEK € MH/IUBHIyaHa U ONpeAesid MO3ULMAITAa My B IPOCTPAHCTBOTO
B CTaTUYEH U JUHAMHU4YEH pexuM. Ch31aBaHETO HA HABUK 3a J100pO TEJIOABPIKAHUE, CHUYETAHO C
NOJAbpKAHE Ha ONTUMAJIHO TENIO M yMEpeHa JBUraTeliHa aKTUBHOCT Ca OCHOBHHTE
KOMITOHEHTH, KOUTO CTOSIT B U3TPAKJAHETO Ha 3/IpaB OPraHU3bM.

OuznueckusaT koMpopT, KOMUTO € Tmokaszaren 3a Ao0para CTOHWKa HE € ONTUMAJICH MpH
HAJIMYMETO Ha MOCTYpaJIHU HApPYLIEHUs, KOUTO IIbK OT CBOS CTPaHa ca IIHUPOKO pa3NpOCTPaHEHU
B Jercka Bb3pacT. KomOuHanusta MexXay HapylleHa CTOWKa M HaJHOPMEHO TEero €
MPEANOCTaBKa 3a ObAeIN MPoOIeMH OT 3IpaBeH XapaKTep.

JIUTUTaTHOTO BpeMe, B KOETO JKMBEEeM Ipejapasioniara Jerara B Mmo-roisiMara 4acT OT
€KEJHEBUETO CH Jla Ca B CTAaTMYHO MOJIOKEHHWE W Ja M3TpakJaT HENpaBWIEH HAYMH Ha
TEJIOAbPKAHE OT Hal-paHHa JeTcKa Bb3pacT. [lopagu Ta3u npuyuMHA € OT M3KIIOYUTETHO
3HaYeHHe Ja ce HaljerHe Ha paHHAaTa OUArHOCTUKA 3a MPEBEHIMS M MNpOQUIAKTHKA Ha
MOCTYpaJIHUTE HAPYIIECHUS OIIE OT Hali-paHHA JETCKa Bb3PaCT.

JIBU)KEHHETO W CHOPTHT Ca Hepas[ellHa 4YacT OT pacTeka W € HYXKHO Te Ja Obaar
CEpPMO3HO 3aCTBIIEHM MpPU U3IPAKIAHETO HaA Mporpamara Ha jenara. CaMOCTOSTEIHOTO
MpujiaraHe Ha KOpurupauniara TMMHAacTUKa W/ WM B KOMOMHAIMS C aJalTHpPaHO ILIyBaHE ce
W3MON3BAaT KAaTO TEpaleBTUYEH METOJI B MpEAyYHIMIIHA Bb3PACT, BKIIOUYUTENHO 3a Jela ¢
MOCTYpaJIHM HApYyIICHHs, HO HMMa MAajKO MPOy4YBaHUs 3a JOKa3BaHE Ha e()EKTHMBHOCTTA Ha
IIpOrpaMuTe.

Hsxou aBTOpHM cmsTar, ye € BB3MOXKHO CTOWKara Ja ce IMOoJ00pH 3HAYUTETHO 4Ypes
MpUJIaraHe Ha aJleKBaTHM TEpalleBTUYHHU Iporpamu, cBbp3aHu ¢ apmwkenue (Torlakovi¢, 2012,
Getz et al., 20006).

Temara e oOmupHa, a TEHACHIIUATA 32 YBEIWYaBaHE HAa Oposl HA CIyyauTe C HEMPaBUIHA
ctoiika (I'enueBa u cpaBT. 2010, Mapkoscka I'., 2013, Murosa Crt., 2015) ctaBa Bce no-akTyaJHa.
Hacrosmoro u3cnenBane € HACOYEHO KBbM MPOCIENsSBaHE M CHCTEMaTH3UpaHE HAa CKPUHHHTA,
TepanuuTe U ePeKThT OT KOPUTHUPAIIUTE YIPaXKHEHHS U TUTyBaHETO BbPXY CTOWKATa M TETJIOTO

Cpeq euara B IpeaydHInIIHa Bb3pacT.



II. OBOBIIEHUE HA JAHHUTE OT JIMTEPATYPATA

1. Asropure nedunupar croiikara, 6asupaiiku ce Ha pasznmuunu pakropu (Garrison L. Read
A., 1980, Solberg C., 2007, Wagenhauser, 1973, Feldenkrais M., 1972) n noka3arejun
(Giir E., 1998, Pollock A., 2000), xaTo onpeesTHETO Ha TapaMeTPUTE € CIIOKHA 3a7a4a 1
KOMIUIEKCeH npouec. B. Xen u /eopynep, X. (2009) nedpunupar, ue cToiikara Ha YOBEK

MOKE TO-JIECHO J[a C€ aHAJIM3UPA, OTKOJIKOTO Jia ce AeuHupa.

2. CeouiecTByBaT peaulla TEOPUH, CBBP3aHM C TOsSBaTa Ha IOCTYPaJHH HapyIICHHS,
0azupaHu Ha OTYMTAHE HAa BIUSHUETO HA reHeTWYHU (axropm (Mittelstaedt, 1996,
Nikolova S., et al. 2016, Ponseti J., Bario N.,1967, Scepard, H.,Wanromek D.,1972);
BB3pact (Diméglio A., 1987, Milosevic Z., Obradovic B., 2008, Weiss HR. et al. 2005),
noa (Wang SC. et al,, 2004, Bricot B., 2008), pwet (Dimeglio A., 2005, Widhe T., 2000),
terio (Garn, 1959, Karnik S., Kanekar A., 2012, Tsiros M. et al., 2011, Rai, M., Sandell,
L. 2011), nnockocrbnue (Mapkoecka I u xon., 2010, Chowdhury R. et al., 2014, Mueller
S. et al.,, 2016), noxoaka (Yang J. et al., 2013, Riddiford-Harland D., 2015, Leroux A. et
al., 2002) n noctypaJjen 6ananc (Carvalho R., Almeida G., 2009).

3. CbBpeMEHHUTE METOAM W KOHIICMIMU 3a JICUEHHWE Ha TPHOHAUHU W3KPUBSBAHHUS H
KOPEKIIHS Ha MOCTYPAITHUTE HAPYIIICHHUsS, CBbP3aHA OCHOBHO B O0YUYCHHE B aBTOKOPEKITHS
W MPABUJIHO TEJIOIbpPKAHE CE Haarar Bce MOBeUE B KWHE3UTEpAIleBTHYHATA ITPorpaMa Ha
MalUEeHTHUTE, a HA-4eCTO M3MOJ3BAaHUTE U pasmIexaaHu ca metogukute SEAS (Scientific
Exercise Approach to Scoliosis), BSPTS by Rigo (Barcelona Scoliosis Physical Therapy
School, DoboMed w FITS (Functional Individual Therapy of scoliosis)(Bettany-Saltikov,
J., 2014, 2017).

4. HeunHBa3uBHUTE METOAU B T.4. U CO(YTYEpHHU PELIEHHUS 3a MOCTypajHa OLIEHKa ca YeCTO
U3I0J3BaHN MHCTPYMEHTH 3a MpOCielsBaHE W MOHUTOPMHI Ha IpPOrpecusara Ha
noctypanaute Hapymenus. NLMeasurer (Moreira, R. et al., 2022), Spinal Mouse
(Livanelioglu, A. et al., 2015), ZEBRIS (Takacs M. et al., 2018), Vitronic 3D Body
Scanner (Gorton 3rd, G., Young, M., Masso, P, 2012) u PostureScreen Mobile (PSM)


https://pubmed.ncbi.nlm.nih.gov/?term=Livanelioglu+A&cauthor_id=25900295
https://pubmed.ncbi.nlm.nih.gov/?term=Tak%C3%A1cs+M&cauthor_id=29985957
https://pubmed.ncbi.nlm.nih.gov/?term=Gorton+GE+3rd&cauthor_id=22020589
https://pubmed.ncbi.nlm.nih.gov/?term=Young+ML&cauthor_id=22020589
https://pubmed.ncbi.nlm.nih.gov/?term=Masso+PD&cauthor_id=22020589

(Barrett E., McCreesh K., Lewis J. 2014) noka3Bar BUCOKM HHMBa Ha JIOKa3aTeJICTBA 3a

HAaACKIHOCT U BAJIMAHOCT HA PC3YIITATUTC.

Kunesutepanusra 1o OTHOLIEHWE Ha MOCTypaJHUTE HapylleHus ce Oa3upa Ha
pa3HoOOpa3Hu (U3UOTEPATICBTUYHN YIPAKHEHUS: H3O0TOHUYHM U HW30METPHUYHH
ynpaxuenus (Filkova S., 2017), ynpa:xkHeHMsl ¢ eJIaCTUYHHU JeHTH (Jumumposa E.,
2014, Munuesa-boneyposa I1., 2015) n ynpa:xueHus 3a paBHoBecue (I[Tonora H., 2015),
KOUTO Ca C KOPUTHpALl U U3MPABUTEIECH XapakTep, HO C€ OCHOBaBAa Ha Pa3jIMYHHU TEOPHH
u MeTtonuku. 3/1 aBTOKOpeKIMs, TPEHHUPOBKA MO BpeME Ha JCHHOCTUTE OT €XKEIHEBHUS
KUBOT, CTa0MJIM3MpaHe HAa KOPUIHPAHATA CTOHKA, KAaKTO W OpPraHM3MpaHE Ha
3aHUMaHHUS 10 M3MPaBUTEIIHA TUMHACTHKA B YUCOHHTE 3aBEJCHUS CTOST B OCHOBAaTa Ha
3aHUMAaHMATA [0 M3MpaBUTEIHA TMMHACTUKA U ca €CeHIMaleH (akTop 3a MOCTUTaHe Ha

noopu pesynraru (Jumumposa, E. u xon., 2015).

3a mema C HEmpaBHWJIHA CTOMKAa WM3IMIBIHEHHWETO HA YIPaXHEHUATAa BHB BOAHA Cpela
yJEeCHsIBa TOCTypajHaTa MYCKy/laTrypa M MO-JIECHOTO MOJAbpKAaHE Ha H3MPABEHOTO
nonoxeane (Horak F,1994, 2002), a KOpeKTHBHATAa T'MMHACTHKA BbB BOda U
KOPEeKTHBHOTO IJIyBaHe Ca BaXHH €JIEMEHTH 3a MpeBeHUMs U KOpPeKUus Ha
oTkIoHeHusTa Ha no3ara (Tanaka, H., 1993; Becker, 2009) u W3KIIOUUTEITHO BaXKHU B
ciydante Ha ckonmmosa (Barczyk et al., 2009). Kune3utepanusta BbB BOJHA cpeia, B
ChUETAaHWE C IUTyBaHE M WIPH C H3MPABUTEIICH XapakTep € e()EeKTUBEH MeTon 3a

npoduIaKkTUKa Ha mocTypanaute HapymeHus (umurposa E., 2015).



III. PABOTHA XHUIIOTE3A

M3xokmaliku  OT 3HAYMMOCTTa Ha TMpollieMa ¢ TMOCTypajJHUTE HapyUIeHUs B
MpeIyYnINIHA Bb3pacT, KAKTO U Ha 0a3aTa Ha MPOYyYEHUTE JTUTEPATYyPHU M3TOUYHUIM U HALIUAT

OIHUT B Ta3u o0nact, GopMyaupaxme ciieHaTa padomua xunomesa:

Jlenara, yyacTBally B KOMOMHHMpaHa IporpaMa oT KMHe3uTepanus U IulyBaHe (4 MbTH
CeIIMUYHO — 2 M3MpaBUTEIHA TUMHACTHUKA U 2 TUTyBaHE) IIe MOKaXaT Mo-100pu (QyHKIIMOHAIHU
[IOKa3aTesid U MOo-700pa KOPEKIMs Ha HENpaBUIHATA CTOMKA OT Jelara, KOUTO y4acTBaTl B

rporpama caMo OT KHHe3uTepanus (2 mbTH CEAMUYHO).



IV. [EJ U 3AJAYU HA JJMCEPTAIIMOHHMS TPY]I

Ilenma na oucepmayuonnus mpyo € na ce yCTaHOBU €(PEKTUBHOCTTA Ha KOMIUIEKCHA
KMHE3UTEepaNeBTHUHA METOAMKA, KOSITO BKIIOYBA HM3MpPAaBUTENTHA THMHACTUKA U IUTyBaHE 3a

npoHIaKTHKA U KOPEKIIHSI HA TOCTYPATHUTE OTKJIOHEHHS MPH JIella B IPEAyYHIIHIIHA Bb3PACT.

3a nocmuzane na nocmaeenama e onpeoenuxme cieOHume 3a0aqu:

1. Jla ce mpoyd4ar JIUTEepaTypHUTE W3TOYHUIM B 00JIACTTA HA MOCTYypaTHUTE HAPYIICHHS H
Ha CHBPEMEHHUTE KWHE3UTEPANEBTUYHU MPOTPaMH M METOAMKH 3a NMPO(UIAKTHKA H
JICYCHHE.

2. Jla ce mpoBeae CKPUHUHIOBO H3CIIEIBAHE 32 YCTAaHOBSIBAHE PA3MPOCTPAHEHHETO Ha
HETIPaBUJIHO TEJIOAbPIKaHEe Ha Jelara B IPeAyqmInIIHA Bb3PacT;

3. Ma ce pa3paboTu coOCTBEHA METOAMKA HAa (PYHKIIMOHAIHO M3CJIEIBAHE HAa MOCTYpaIHUTE
HapyleHHus, Karo ce moadepar MH(OpPMATUBHU TECTOBE, MOIXOIAINM 33 OICHKAa Ha
CTOMKara Mpu Je1ara;

4. Jla ce cucTeMaTH3Wpa W anpoOWpa KHHE3UTEPaNeBTUYHA METOIMKA, KOSITO ChABpPXKA
M3IPaBUTEIHA TUMHACTUKA (CieUn(PUYHN (PU3UOTEPANIeBTUYHN YIPAXKHEHHUS) U TUTyBaHe
3a KOPEKIHs Ha HETIPABHITHO TENOAbPKaHE B MPEIyYMIINIIHA Bb3PacCT;

5. Cpo0Opa3HO MOJTYyYEHUTE PE3YATATH Ja CE ONPEACNST MPEIUMCTBATAa Ha anmpoOHWpaHUTE
METOMKH;

6. IlomyuyeHuTe OT MPOYYBAHETO pE3yNTaTH Ja ce O0pabOTAT CTATUCTUYECKH MU Jla ce

AHAJIU3UPAT KaTo CC U3BCAAT CbOTBCTHHU U3BOAU U MPCIIOPHKU 3a IPAKTHKATA,



V. MATEPHUAJIN U METOAU

Uscnenanero 6e mpoBeaeno B mepuona 2016 — 2018 yyeOHa romuHa B ABE NETCKH
rpaquan B Codus — 84 JI' , Jderenuna®“ u 35 JI' ,IllacTiuBo neTCTBO, KaTo JICHHOCTUTE
BKJIIOUBAXa: TUTAHMPAHE U MPEJCTABAHE Ha IIporpamara, OpraHu3upaHe Ha POIUTEIICKU CPEIIH 3a
3aro3HaBaHe Ha POAMTEIIUTE C Mporpamara, rnojydyaBaHe Ha HHQOPMUPAHO ChITIACHE, CKPUHHHT

H IPOBCKAAHC HAa 3aHUMAHUA 110 C(I)OpMI/IpaHI/ITe rpyIu.
BxarouBamu KpuTepun:

1. HWudopmupaHo chriiacue Ha pOaUTEIN

2. Xenanue Ha genara jia y4actBar

3. Jlema, mocemanaiy AETCKOTO 3aBeJIcHUE B 1IeJI0JHEBHA (popma
4

Kiman4Ho 371paBu nema

H3kiouBaly KpuTepum:

1. I'pbpOHaYHM M3KPUBSBAHUSA
OcTpu 1 XpOHUYHH 3200JISIBAHUS
Bponenu mandopmanuu

DOyHKIIMOHATHY 3a00JIIBaHHS

“wok wD

Icuxuyuu u HUHTCJICKTYAJIHU 3aTPYAHCHUSA

V.1. XAPAKTEPUCTUKA HA KOHTUHI'EHTA HA U3CJIEABAHETO

CkpuHUHTOBO H3cienBaHe mposenoxme Ha 211 nmena, karo ot tax 116 momuera (55 %) u 95

Momuuera (45 %). OOxBaHATUTE B M3CIIEABAHETO Jela Osxa OT TpeTa U YeTBbpTa (IMOATOTBUTEIIHU

Ipynu).
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Taonuua 1. Paznpenenenue Ha fenara rno moji U Bb3pacT

TOJI n (%) TOJMHHA n (%)
5.1-6.0 25 (26.3 %)
MOMMYETA 95 (45 %) 6.1-7.2 70 (73.7 %)
5.1-6.0 30 (25.9 %)
MOMYETA 116 (55 %) 6.1-7.2 86 (74.1 %)
OBILIO JELIA (n) 211

[Io orHOmIEHWE HaA pa3NpelesieHHeT0 Ha KOHTHHIEHTa IO Bb3pacT (Tabmmma 1)

npeoOnaiaBamia € rpymnara Ha jaemnara Ha Bb3pact 6.1 - 7.2 roguam 156 gema (73.9 %) u

croTBEeTHO 55 nena 29.1 %) na Bu3pact 5.1 - 6.0 ronunm.

Cne,u O6I_I_II/IH CKpUHUHI' Ha JI€1aTa HAIIPABUXMC aHAJIM3 U CCIICKIUA Ha IMOAXOLAIMIUTC 3a

BKIIIOYBaHE B m3cienBaneTo jaena (¢urypa 1). C TaX HampaBUXMeE TOMBIHUTEIHU TECTOBE U TH

pasmpenenuxme 1o rpymnu.

116
Momuera  [¢ |
EI' 54 |«
o N
28 momueTa 26 MmoMHueTA

211

> 95

MOMHYETA

U

122

KT 68

| 1rpyna | 2 rpyna | | 3 rpyna I ’ 41pyna |

Y

N

66

MOMYETA

36 Momuera 32 MomMuueTa
| 1rpyna | ‘ 2 rpyna | | 3 rpyna | | 4 rpyna |
56
MOMYETa

@Duzypa 1. Konmuneenm Ha u3cie08anemo




HaHHI/ITe OT CKPHHHMHIOBOTO M3CJIEABAHC IIOKa3axa pas3jiMdHO pasnpeacjiaCcHue I10

KpI/ITepI/Iﬁ Ha OTKJIOHCHHUC. HOpaI[PI Ta3u MpUIrMHa CUMBOJIMYHO pa3gCInXMC ACLara 3a 1Oo-JCCHO

OpraHu3uMpaHe Ha TpPYNUTE HA: Jlena C TOCTypaJHU HapyuieHuss BbB (ponrtannara (F), B

carutanHa (S) wiu u nBere paBuunu (F + S), a B apyrute aBe mpeIuMHO Jiena ¢ OTKJIOHEHUS B

napamerpute Ha BMI n/ win xomOunanms Ha BMI u nocrypanHo napymenue (BMI + ITH)

(Tabnuua 2).

Tadmmua 2. PasnpeneneHue Ha MOCTypajdHUTE HapylIEeHHUs Mo rpynH (PppoHTadHa paBHUHA - F,

caruTtajHa pasausa - S, F+S, BMI, BMI+ITH)

I'PYITA F S F+S BMI BMI+1IIH | ObIIO
ET 6 14 10 11 13 54
KI' 10 15 6 17 20 68

Wi

13%

BMI «BMI+ IIH

"FpaBHHHa " S-paeHHHa "F+ 8§

@Duczypa 2. Paznpedenenue no kpumeputl

I[Ipu 16 (7%) oT wu3cneABaHUTE JelA OTKPUXME MOCTYpaJlHO HapylIeHUE BbB

¢dbpoHTanHara paBHUHA. bposT Ha nenara ¢ HapylIeHUs B caruTalHaTa paBHUHA € TIOYTH JBOCH -

29 (14%). KomOuHanusaTa Mexay HapylIeHus B caruTaiHa U (poHTaIHA paBHUHU 0SXa OTKPUTH

mpu 16 (8%) ot gemara. Bucok mporieHT OTKpuxMe npu Jenara ¢ Hapyuenue B BMI - 28 (13%)

JieTia, a KOMOWHAIMATa MKy MMOCTypajHO HapylleHue u Hapymierne B BMI Gemie otkpuTa mnpu

Hai-MHoro jaemna - 33 (16%).
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V.2. METOAUKA HA U3CJIEABAHE

3a menTa Ha M3CIEABAHETO JellaTa MpeMHHaxa Mpe3 pazIu4yHU OOEKTHBHM M CYOCKTHBHU
CpeICTBa 3a OILIGHKa Ha CTOWKaTa W OO0ImOTO (PHU3MUECKO CHhCTOSHHE Ha Jelara, pa3mpecsieHd
HaI\/JI-OGH_IO B TpHU HaANpaBJICHHUA — CKPUHHUHIOBU HW3CJICABAHNA, q)YHKI_[I/IOHaJIHI/I nu3cijieaABaHuAaA "
dboTocomaTockonusa (aHadUM3 HAa CTOMKAaTa IO CHUMKA). BcuWyku wu3cienBaHusi U TECTOBE Osixa

MIPOBEICHM MPEAH | CIIE Kpasi Ha U3CJIEABAHETO.
CKPUHUHTOBM U3CJIeIBAHUSA:

1. Amnamuesa (Cokonos, b., MapkoBa-Crapeiimuncka, . 1991) agantupana ankera 3a nema oT
NPeAYYHITUIIHA Bb3PACT.

2. Ormnen (coMaTocKomus) - W3CIEABAHETO CE€ TMPOBEAE CYTPUH MPU J0Ope OCBETEHO,
NPOBETPEHO M C HOpMallHa Temreparypa mnomerienue. Jlenara 0sxa cbOieueHH MO TalieTa Karo
orviesia ce MpoBee B MOCIEA0BATETHOCT OTIPE, OT3a U B TIPOQHIT OT U3XOIHO MOJIOKEHUE CTOCK.

3. CantuMeTpHUs - 3a LEIUTE HA M3CIICABAHETO M3IOJI3BaXME CAaHTHMETPOBA JICHTA C TOYHOCT
0.5 cM. 1 u3MepuxMe MokKazaTesluTe: OOMKONIKAa Ha IilaBaTa U OOMKONKA Ha IbpAHUTE (AaKCHATHO IMOJ
aKCHJIapHaTa sIMKa, XOPHU30HTAIHO OKOJIO IPBAHUS KOII U C OTITyCHATH BCTPAHU PbIIC B TPU MO3HUIIUU:
SKCITUPUYM, HHCITUPHYM U CPETHA TTO3UITH ).

4. AwnTporomeTpus 3a W3UMCISBaHE HAa WHICKC Ha TenecHa maca (BMI) - kankynupame body
mass index (BMI) no ¢opmymnara BMI no ronunu (5-19) na C30, 2007/ BMI-for-age (5-19) years
(World Health Organization WHO, 2007) u cpaBHMXMe NapaMeTpuTe TEerI0 M BHCOYMHA C

pedepeHTHUTE CTOMHOCTH, CHOTBETHO 3a:

® Temio Ha MoMHYeTara 1o Be3pacT (5 - 10 romunn), C30, 2017
®  Temio 3a MoMyeTa o Bb3pact (5 - 10 rogunn), C30, 2017
®  BHCOYMHA 32 MOMHYETA 10 Bb3pacT (5 - 19 ronunn), C30, 2017

®  BHCOYMHA 3a MOMuYeTa 1o Bb3pacT (5 - 19 ronunn), C30, 2017

meesio( Ke.
e BMI Geme uzuucien no popmynara:  UTM = ( )

gucouuHa’ (m.)

(I)yHK].[I/IOHaJIHI/I TECTOBE 3a OTKPUBAHEC HA NOCTYPAJTHU HAPDYIICHUA

1. Tect Ha Agam

2. Momudukanus no Tect Ha Matthias
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3. PaBHoBecHa npo0a (3a 20 cexyH/n)

4. Tect 3a CTaTUYHO-CHIIOBA H3APHKIMBOCT Ha TYJIOBHILETO CBHC 3abpKaHE B MO3UIUSL
“rutank”

5. Fukuda TecT 3a onienka Ha BecTHOYynapHUTE QPyHKIUN

6. Tect ¢ 6anmanc 60pa (¢ U3MOI3BaHE HA IBCKA 3a OajlaHC Ha CYIIa)

7. Monudunupan tect Ha Kpayc-Bebep (Kraus-Weber, 10 cek.)

8. Tect 3a (uekcus Ha TYJIOBUIIETO (WM3MEpBAaHE HA TOABIKHOCT Ha JyMOaJHa 4YacT Ha

rpbOHaYHMs CTHIO ¥ 3aHaTa Oeapena Mmyckynarypa mo Mackenzie, 2005)
9. Mini-BESTest - cucrema 3a onenka Ha Oamanca (2005-2013 Oregon Health & Science

University)
Ananu3 Ha cToiikara no ckajara NYPR - New York Posture Rating Scale
AHaJu3 Ha cToiikaTa ¢ MoOMIHA arutukanusi PostureScreen Mobile® (PSM)
OueHka HA NJIyBHUTE Bb3MOKHOCTH Ha Jenara:

1. Momuduuupana ckaiga 3a OIEHKa Ha IUTyBHUTE CIIOCOOHOCTH Ha 4 - 6 TOOWIIHM JAeua -
Erbaugh rating scale

2. Tecrt 3a 6anaHc BbB BOIA

3a 06pa60TKa Ha JaHHUTC W IMOJYYAaBAHCTO Ha MATCMATHKO-CTATUCTHYCCKU PE3yJITaTu

nsnonsBaxme nporpamara IBM® SPSS® u cieguure MeToau:

1. BapuanmoHeH aHaJM3 3a pa3KpuBaHE Ha CpeAHHUTE HUBA (X) U pa3celBaHETO HA BCEKU OT
HaOmonaBanute npuzHay (S u V%), KakTo ¥ 3a MpoBepKa HOPMAJIHOCTTA Ha pas3MmpeeIeHUETO Ha
emnupuyHUTe TaHHU (As 1 EX) 1 HemapamMeTpuyHu KpUTEPHH.

2. HapaMeTpnqu METO/J 3a IPOBEPKA Ha CTATUCTUYCCKU XUIIOTC3HU:

t-test kpuTepuit Ha CTIONBHT 32 HE3aBUCUMH M3BaJIKU

t-test kpuTepuit Ha CTIONBHT 3a 3aBUCUMH M3BAIKH

3. KopeganuoHeHn anajams.
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V.3. COBCTBEHA METOJAUKA HA KUHE3UTEPAIIUSA
Lles1 Ha npwiIaraHaTa KUHe3UTepanus

Henara Ha KUHE3UTepameBTHYHATAa IMporpaMa MpU Jelara ¢ MOCTypajHU HapyLIEeHUS W/ HIu

oTkJIoHeHHs B BMI Oemre Ja C€ Bb3CTaHOBH HOpMaAJIHATa CTOMKa U J1a ce peryiaunpa TeriioTo.

3amaum HA KHHE3UTepPanusTa

[

. O61110 yKpernBaHe Ha IETCKUS OPTaHU3bM;

[\S)

. HO)IO6p${BaHC Ha CTaTUYHO-CUJIOBATa U3APBIKIUBOCT,

(98]

. 3r paKaaHC Ha IPpABUJICH MOJCII HAa TCIIOABbPIKAHEC,

AN

. [TonoOpsiBaHe Ha GajaHca U KOOPIUHALIMATA;

9]

. [TomoOpsiBane Ha GeonpoOHaTa U ChPIACUYHO-CHA0BA (YHKIIHH;

o)

. TOHI/ISI/IpaHe " IICUXO0-€MOIIMOHAJIHO ITOBJIMABAHE,

3

. IllonabppkaHe Ha Ha MpaBUIIHA CTOMKA IO BpeMe Ha cenex, urpa u Bcuuku JIEX;

CpeIlCTBa Ha KHHE3UTEpanmusTa
I(une3umepanesmutmu ynpaxCHenus 6 CZUMHACMUYeCKU Cajlon:

OCHOBHOTO CpPE€ACTBO, 3AJIOKEHO B Iporpamara Ha KHHE3UTEPAIUATA € YIPaKHABAHETO C

TheraBand neHTH 3a €1aCTHYHO CHIPOTUBIICHUE U YIIPAXKHEHUS BHPXY HECTAOMIIHA OTOpA.

o OPY

e CrpoeBH yIIpa)KHEHUS

e JluxaTenHH ynpakKHEHUs

e (CuioBH yrpaxHeHus: (M30METPUYHHU U U30TOHUYHH )

e PaBHOBECHU YIpaXHEHUs

e KoopanHAIMOHHH yTIPasKHEHHS

e ympaxHeHus ¢ u Ha ypeau: Fit-ball, TheraBand nenrtu, Gananc 6opj, rumMHacTHYECKa
TOIKa, THMHACTUYECKA TMIEeWKa U Jp.

® urpu
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Ilnysane u ynpasxicnenus c usnpaeumesien xapakmep 6 dacein:

® XOJICHE Cpellly ChIPOTUBJICHUE

® IMXAaTEJIHU YIPAKHEHUS

® YIpaKHEHHUs ChC CTaOMIIHA oropa

® CHMETPHUYHHU yIPaKHEHHs (ChC U 03 cTaOMIIHA O1Iopa)

® acuMeTpuyHH (Cbhec U Oe3 oropa)

® KOOPJWHAIIMOHHH yIPasKHEHHUSI

® yIpaXKHEHHS ChC U 0e3 ypenu: MakapoH, TTyBHA AbCKa, OanaHc Oopa, moaBozieH Oap

® WI'py C U3IIPABUTCIICH XapaKTEp

Hepl/IOJII/I Ha KUHE3UTEpanus

Iloozomeumenen nepuood (c npooviIdICUMETHOCH Om eOuH Mecely). CBbP3aH C HadallHa
JIBUTaTeIHA MMOArOTOBKA M IojlaraHe Ha OCHOBH 3a TO-TojeMH HatoBapBaHus. HaOssiramre ce Ha
MO-TIPOCTH yIpPakKHEHUsT ¢ OaBeH TEMII, a OCHOBHATa Ied Oe Ja Cce HM3rpaaiT yMEHHsS 3a

HU3II'BJIHCHUEC Ha CIICHUAJIHU YIIPAKHCHU.

OcHnosen nepuod (c npoOwbANCUMETHOCIE Om wecm Meceya). CBbP3aH C OCHOBHATa
TPEHUPOBBbUHATA JEHHOCT, M3rpa)kJaHe Ha MPABUIICH HABHK 3a TEIOAbP)KaHE U MOJ00psSBaHE HA
o0moTo (¢uU3NYecKo ChCTOSHUE Ha Jenara. llenmuTe W 3amauuTe Ha 3aHUMaHMATa Osxa,

cboOpa3eHu chbe crneundukara Ha noctypaiaHuTe Hapyuenus 1 BMI Ha nenara B rpynara.

3axknouumenen nepuod (c npoovIHCUMEIHOCH Om 08e CceOMuyu). CBbpP3aH C
npociesiBAaHe Ha TPOMEHHUTE, BH3HUKHAJIW B JICTCKAS OpPraHW3bM H OTYMTAHE Ha
(GYHKIMOHAJHHUTE TOKAa3aTelu CBbP3aHU C HEero. B To3u mepuoj ce omuTaxme Ja 3aTBbPIUM
HAy4YCHOTO Ipe3 MOCJIEeIHUTE celeM Mecena. Hamanuxme WHTEeH3UBHOCTTA HA 3aHUMAHUATA, HO
HaOJleTHaXMe Ha Ka4eCTBOTO HAa M3IIBJIHCHUE M MPABIIIHOTO TEIOABPIKAHE 0 BPeMe Ha BCUYKU

YOpa)KHEHUS, B T.4. U [0 BpeMe Ha ChCTE3aTEIIHUTE UTPH.
3anumanun no niyeane c usnpasumesleH xapaKmep:

Meroaukara 1o ImiIyBaHe KOSTO U3paboTUxXMe € ChoOpa3eHa ¢ IITyBHUTE Bb3MOXKHOCTH Ha

JeraTa, KOUTO OICHsBaxMe Mo Monuduimpana ckana Ha Erbaugh. YnpaxHeHusiTa, BKIIOYCHH B
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mporpaMara Cchb00pa3MxMe KaTo H3MBIHCHHE C IOCJeI0BaTeIHOCTTa Ha oOydeHwe mo 10
ToukoBaTa cucreMa Ha koHnenmusaTa Halliwick. OcHoBHO HabnsiraxmMe Ha MPUCTIOCOOSIBAHETO HA
Jerara KbM BOJHATA Cpe/ia B CTAaTWYCH W JUHAMHYEH PEKHUM, POTAIMUTE BHB BEPTHKAIIHATA U

caruTajgHara paBHHHA W TypOYyJIEHTHO IIh3TaHe.

. Tlcuxonoeuuno npucnocoosisane / mental adjustment /
Heaneamxcupanocm /disengagement /
Bepmuxanna pomayus / vertical rotation/
Caeumanna pomayus / sagittal rotation/

Jlamepanna pomayus / lateral rotation/
Hsmnackeane naeope /upthrust/

Bananc 6 nokoii /balance in stillness/

1

2

3

4

5

6. Kombunupana pomayus /combined rotation/
7

8

9. Typbynenmno niavzeane /turbulent gliding/

1

0. Ocnoenu cmunose / basic strokes/
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VI. PE3VJITATH

PesyaraTu u aHau3 Ha pe3yJiTaTuTe 0T CKPUHUHIOBOTO U3CjeIBaHe HA CTOIKATa

IIpu pasnpeneneHneTo Ha NOCTypaJHUTE HapyLIEHHs Ha Jielata 1o 1o 1 Bb3pacT B EI' u

KI' ¢ Hail-BUCOK MpOLEHT ca MoMuyeTaTta oT 6.1 10 7.2 roguHu ¢ OTKIIOHEHWE B CaruTalHara

paBuuHa (10 6post) unu obmo 15 (12.3%) 3a rpynara 5.1 - 7.2 r.. Haii-Bucok 6poii - 21 gena

(17.2%) oruutame B pe3yaTatuTe Ha Momdyerata oT 6.1 - 7.2 roguHu ¢ KOMOMHHMpaHO

orkinonenre BMI + ITH (tabmnuma 3).

Ta6anuna 3. UecToTHO paznpeneneHre Ha MOCTYpPaTHUTE HAPYIIICHHUS 110 IO U Bb3PacT

PA3SNPEAEJIEHUE MOMMYETA MOMYETA
11 Bw3pact (ropuan) 51-6.0 6.1-7.2 5.1-6.0 6.1-7.2
(C) ®ponranna paBauHa (F) 3 9 1 3
£ o610 (F) 12 9.8 %) 4 (3.3%)
}: Carutanna paBHuHa (S) 5 10 6 8
ﬁ o6mro (S) 15 (12.3%) 14 (11.5%)
(0] (F)+(S) 2 8 1 5
H obmo (F) + (S) 10 (8.2%) 6 (4.9%)
i: BMI 4 9 6 9
Yy
I o6mo BMI 13 (10.6) 15 (12.3%)
I]-EI BMI + ITH 5 7 9 12
1]/31 060 BMI + ITH 12 (9.8%) 21 (17.2%)

OBLIO (n=122) 52 60

Pe3yinTaTn U aHAJIM3 HA Pe3yJITATHTE OT AHKETHOTO MPOY4YBaHe

Jannute ot BbHpoca “IIpakTHKyBare JHM CHOPT” OT aHKETaTa Ca OHANIECACHU B

tabnuma 4. CrnopryBamure Jera npeoliagaBar U B ABeTe rpynH Karo 3abensizBame, ue B EI ce

HaOJTI0/1aBa TO-TOJIsIM TTPOIeHT (76%) wim 41 criopryBany nena, mpu (62%) umm 42 criopTyBamu
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neua ot KI' (tabiuna 4). O0musar 6poii Ha cropTyBalllUTe Jel1a, BKIUEHH B U3CIIEBaHETO € 83

(68%) u crorBeTHO 39 (32%) OT HeuarTa He NMPAKTUKYBAaT HUKAKBB CIIOPT.

Taoauna 4. YecToTHO pasnpeaesieHue 0 NPaKTHKYBAHE Ha CIIOPT/ BUJ CIIOPT

Brnpoc EI KT’ OBIIO
CnopryBa  ym | A 41 (76%) 42 (62%) 83 (68%)
neTeTo? HE 13 (24%) 26 (38%) 39 (32%)
OBLIO 54 (100%) 68 (100%) 122 (100%)
Kaxss BUI IJTyBaHe 18 3 21
cropt? byT60m 22 27 49
HapOJIHH TaHIIU 15 23 38
TMMHaCTHKa 13 4 17
60itHH crIOpPTOBE 21 13 34
JApyTH 5 17 22
Konko Buna eIiH 26 (63%) 32 (76 %) 85
CHOPT
NpaKTHKYBa? JIBa WIH TTOBEUE 13 (37%) 10 (24 %) 23

[To oTHOIICHHWE Ha MOJI3BaHe HA PbKATa NMPH PUCYBaHe U THCaHE 3a0els3Bame, 4e
JTOMHUHHpAIA phbKa U MPHU JIBETE TPyNH € JsicHaTta karo npu EI' HAMa HUTO €IHO AeTe, KOeTo aa

IpearnoYnTa Ja Noi3Ba JsiBa pbka Ipu pucyBane u camo 4 nena B KI' kouto npeanodurar jsiBara

pbKa (purypa 3).

70
60
50
40
30
20
P
Elr

NomuHaHTHa pbKa? AACHa

b [omuHaHTHa pbKa? nABa

10

KI

B [lOMWHAaHTHa pbKa? nasa B [JlOMWHEHTHa pbKa? AAcHa

@ucypa 3. U3nonzeare Ha 0OMUHUPAWA PbKA
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OTHOCHO MOJI3BAHETO HA AHONTPUYHHM OYMJIA 3a0eisI3BaMe OTHOBO H3KJIIOYHMTEIIHO
HUCBHK Opoii mon3Bamm ouymna jaena. Kato croitHoctu B EI' uma camo exqno gerte, a B KI' uetnpu
JIela, KOUTO MOJI3BAaT JUONTPUYHU OUMIIA.

B m3cnenBanero cu HEe OTKpUXME KOMOWHAIIMS OT TOJI3BaHE HA JIABA PhKa U JUONTPUYHU

oumJIa MPU HUTO €THO jaeTe (Tadnuma 5).

Tabnuna S. XapakTepucTuka Ha KOHTHMHIE€HTAa OTHOCHO JOMHHAHTHAa pbKa W IIOJI3BAaHE Ha
JNUONTPUYHU OYMJIaA

BbBIIPOC napaMeTrnp 3a ET KI' os10
OlleHKA
JloMuHaHTHa JABa 0 4 4
pbKa?
JISICHa 54 64 118
Hocu mu ounna? | JA 1 3 4
HE 53 65 118
KoMmOunamus ot mon3sane 0 0 0
JUONTPUYHU OYMJIA U JIsIBA pbKa?

Pe3y.IITaTI/I H aHAJIN3 HA JAHHUTE OT COMAaTOCKOIIUATA

IIpu orniex ornpen - npu aHanusa Ha ctovikara u omen “OTIIPE/]” ycranoBuxme, 4ye
HAW-TONISIM € MPOLICHTHT Ha OTKJIOHEHHE MPH MOKa3aTelsiT “‘crabocT Ha KopeMHa MycKynarypa’”
npu 33 neua (15.6%), cinenBaH OT OTKIIOHEHHE B TMO3HIIMATA HA paMEHETe, KOUTO Oerie n3MepeH
mpu 29 (13.7%) or oOmusaT Opoil Ha W3CICABAHUTE JeIa, a Ha TPETO MSCTO CleaBa

OTKJIOHEHHMETO B MO3ULIMATA HA Ta3a, KOiTo ordenszaxme npu 15 (7.1%) ot nenara (Tabauma 6).

Ta0auna 6. Pasnpenenenue Ha pesynrarure npu orie OTIIPE]]

INOKA- iaBa paMeHe MaMIJ | IpPbAeH KOLI KOpeM SIAS KC HOpMa
3ATEN | a1t/ 4n1 a1/Ln1 u PE / PC a1/ o1 | e N
3 2 19 10 2 3 1 33 8 7 21 0 121
o0mo
(m=211) 5 29 2 4 33 15 2 121
(2.4%) (13.7%) | (0.9%) (1.9%) (15.6%) (7.1%) (0.9%) | (57.3)
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PA3ITPEJIEJIEHUE I10 I'PYIIN
ET 2 11 0 1 15 5 0 20
(n=54)
KT 3 18 2 3 18 10 2 12
(n=68)

Pectus excavatum (PE) and pectus carinatum (PC), VARUM/VALGUM

IIpu ornen or3ap - npu ananuza Ha ctoiikara “OT3A/[” ycraHOBUXME, Y€ HAU-TOJIAM €
MPOIICHTHT HA OTKJIOHECHHWE B TMO3HIIMATA HAa paMeHeTe (MO3UIMATA HA CKAmyJIuTe) MpHu 36 mena
(17.1%). Cnenpamusar TIOKazarel C TMO-TOJSIM TPOIEHT MpH OTKJIOHEHHWE MpH Jerara ca
TamuiiHUTe TPUBIBIHULK Tipu 16 neua (7.6%), cieaBaHu OT OTKJIOHEHHS B ITIE3CHHUTE CTaBU

(3.8%, karo To TsAX 0010 7 A€l ¢ BAITYyCHO U 1 jeTe ¢ BapyCHO Xoawio (Tadmuna 7).

Ta6auuna 7. Paznpenenenue Ha pesynratute npu orien OT3A/]

MOKA- raBa pamene/ TT PSIS KC rc HOpMa
3ATEJ JI1/ At CKaIyJIn J s 1 JI1/ At VAR/VAL VARIVAL N
JUr/
3 2 22 14 7 9 3 2 0 |2 1 7 139
o061 % ot
(n=211) 5 36 16 5 2 8 139
(2.4%) (17.1%) (7.6%) (2.4%) (0.9%) (3.8%) (65.9%)
PA3ITPEJIEJIEHUE I10 T'PYIIN
El 2 14 6 2 2 4 14
(n=54)
KT’ 3 22 10 3 0 4 26
(n=68)

IT - manuunu mpuvevanuyu;, KC - varum/valgus; I'C - varus/ valgus

IIpu omien B mpodma - npu aHanmza Ha croiikata B “[IPODUII” ycranoBuxme
Hali-MHOTO OTKJIOHEHMs. TyK OTHOBO ce 3a0ens3Ba TEHJEHIUS 3a clabocT Ha KOpeMHara
MycKynarypa, kosto orderoxme mnpu 40 nema (19 %) ot oOmus KOHTUHTEHT. CleaBaiiusT
mokaszaten ¢ mo-roisiM Opoit otkinonenus € ThC (myTeanHa mMyckynaTypa ¥ MO3UIHs) mpu 36
nena (17.1%). Otknonenusita B mo3uiusaTa Ha L asu1 (OCHOBHO MOBHIIIEHA JOPA03a) ca OTKPUTH
mpu 35 nemna (16.6%), a nenara ¢ MO3WIMATA Ha paMEHETE B MPOTPAKIUS U peTpakius ca 34

(16.1%) (Tabnuua 8).
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Tab6umuna 8. Paznipenenenue Ha pesynrarute npu omien B [IPOOUIT

ITOKA- s PC Th nan L nsan KOpeMHa ™M KC
pro / retr kugo3a Jiopao3a CTeHa
3ATE] pr 1/ rel at/ ot tod T (caaGocr) (TBC) | ext?/ flx?
30 0 30 4 18 4 33 2 40 36 18 2
o0m1o0 % ot
(n=211) 30 34 22 35 40 36 20
(142%) | (16.1%) | (10.4%) | (16.6%) (19%) | (17.1%) | (9.5%)
PA3ITPEAEJIEHUE I10 I'PYIIN
El' 13 15 8 16 18 21 8
(n=54)
KT’ 17 19 14 19 22 15 12
(n=68)

Lllus - protraction/ retraction PC -protraction/retraction; I M- [liymeanna myckyramypa

Pesynararn or NYPR ckanara

[Tpu ob6mata onenka ot ckanara Ha NYPR (durypa 4), napamerpure, KOUTO IPOCIEISIBAT

OTKJIOHEHMSTA BbB (DpOHTANIHA paBHUHA (IVie3eHu, mus, Th u L obnactu, Topc u kopeMHa cTeHa)

HMaT MU3Pa3CHO IIO-HUCKa CPEAHOAPUTMETHYHA CTOI>'IHOCT, C U3KJIIOUCHHUEC HA CPECAHUTEC CTOMHOCTHU

IIpyu OLICHKa Ha TOpcCa. C Haﬁ-cepHOBHO OTKJIOHCHHEC (Haﬁ-HHCKa OI_ICHKa) € IIOKasarcJisT 3a

no3urusaTa Ha mieseHute (8.29), mocnenBan ot abpomuHanHata obmact ¢ (8.36), mymbanHa

obnact (8.48) um TopakamHa oOmact (8.48), mms (8.58). Ilo oTHomIeHWEe HAa MaHHHUTE 3a

napaMeTpuTe B CarMTajJiHa paBHWHA (TJIaBa, paMeHe, TpbOHAYEH CTHJIO M Ta3), Hali-CepUO3HU ca

OTKJIOHCHHUATA 110 OTHOICHUC Ha HCPABHOMCECPHUTE PAMCHE (860)
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9.60
9.40
9.20
9.00
8.80
8.60
8.40
8.20
8.00
7.80

7.60
rneseHu

KA

obwo aeuya, n=211

rnaea pameHe

oﬁnac.T

Kopem LoBnact Topc

CTbh 6

9.45

@uezypa 4. Pezynmamu om ckanama 3a oyenka na cmouxama NYPR (Howley, Franks., 1992)

Jannure or NYPR ce mnpumokpuBar 10 rojsiMa CTENEH C JAHHHUTE, HOJYYEHH OT

COMaTOCKOMNHMATA U oriea B mpodu u or3aj (Tabnuua 9).

Tadnuua 9. Pasnpenenenue Ha OTKIOHEHHITA B Ipoduit 1 oT3ax npu orieq 1 NYPR ckamna

TECT mus Th L KOpeM TOpC
NYPR npodua 32 43 38 40 23
OIJIE I/mpodun 30 40 36 35 22
Posture screen 36 48 40 44 29
mobile (mpo¢mu.r)
(n=211)

riaBa paMeHe rp. CTHJIO Ta3 rJie3eHH
NYPR or3an 5 33 6 4 10
OIUIE/ oT3an 5 36 6 5 8
Posture screen 19 40 13 9 18
mobile (oT3a1)
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[To-cepriozna pasnuka 3a0ens3BamMe NPH pe3ylaTaTUTE OT aHajlM3a Ha CTOWKara 4pes
MoOwmiIHa armukanust Posture screen mobile, KbI€TO UMa OTYETEH MO-TONAM OpOil OTKIOHEHHS
BBbB BCHUKH NapameTpu. Hail-cepro3nu ca pa3inuyusTa o OTHOIICHHE Ha MO3UIMITA Ha IIaBaTa
(19 6post) u musta (36 6posi) oruereHu oTkiIOHeHUs. Criopen HAc MOCJIETHUTE ca Pe3yaTar OT
NPEIM3HOCTTa Ha XOPU3OHTHpaHe Ha alUIMKAIMATa U 3a B Objenie Ouxme oObpHAIM BHUMaHUE

Ha NMO-NMpCUHU3HOTO HUBCIIMPAHEC HaA MOOHIHOTO YCTpOﬁCTBO C M3IMOJI3BAHC HAa TPHUIIOA.

Pe3y.11TaTn U AHAJIN3 HA JAHHUTE OT aHTPOIMOMETPUATA

Bapuanuonnusar aHanu3 Ha nokasarenure pber/ Terio 1 BMI noka3sa, ye u3Bajkara e
CUJIHO €IHOpPOJHA M CHUMETPHYHA MO OTHOUIEHHE Ha ToKaszarea “pbCcT’ M OTHOCUTEIHO
€IHOPOJIHAa W HECHUMETpPHYHA II0 OTHOUIEHME Ha mokasarenure “rermo” u “BMI”. Ilpassar
BIIEUATIICHWE BUCOKUTE CTOMHOCTH Ha pa3Max, KakTo B rmokazarenure 3a pbeT (0.22 cM.), Taka U B

noka3arenute 3a Terio (14 xr.) u BMI (7.25) (tabnuma 10).

Taﬁ.m/ma 10. BapI/IaI_II/IOHeH dHaJIn3 Ha JaHHUTC OT aHTPOIIOMCTPUYHUTEC I1OKA3aTCIIN

TECT n Xmin | Xmax R X S \% As Ex

PBCT 211 1.11 1.33 0.22 1.22 | 0.05 | 3.76 | -0.214 | -0.26
TELTIO 211 16 30 14 21.82 | 2.72 | 12.74 | 0.448* 0.1937
BMI 211 11.42 18.67 | 7.25 | 1443 | 1.48 | 10.24 | 0.481* | -0.54

Pesynrarure oT HameTo wu3cienBaHe, NpencTaBeHHM B Tabmuia 11 moka3BaT BUCOKH
CTOMHOCTH Ha Jelara ¢ HAaJHOPMEHO M MOJHOPMEHO Terio mo oTHomeHue Ha BMI. Ilpu
MOMHUYETaTa OTYMTaME II0-BHCOKHM TIOKa3arenu, choTBeTHO 38 (40.87%) or nemara ca ¢

OTKJIOHEHHUE B Ter10To B choTHOoIIeHue ¢ 40 (33.9%) o momyeTara.

Taonuua 11. Paznpenenenue no OTHOLIEHHWE Ha TEro, pbeT 1 BMI

INOKA3ATEJI MOMMHYETA MoMYeTa
5.1 - 7.2 roopuHHA 5.1 - 7.2 ronmHHA
Median 18.3 -22.8 53 (56.99%) 18.5-23.3 84 71.19%)
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+1 SD 21.4-26.8 19 (20.43%) 21.1-26.9 20 16.95%)
TELTO | ;4 24.8-32.1 7 (7.53%) 242-313 5 (4.24%)
-1SD 15.9-19.6 9 (9.68%) 16.3 - 20.4 7 (5.93%)
-2SD 14.0-17.1 4 (4.3%) 14.4-18.0 2 (1.69%)
Median | 109.6 - 121.8 | 47 (48.96%) 110.3 - 122.7 58 (49.15%)
PECT +1SD | 1145-1275 32 (34.41%) 114.9-128.0 42 (35.59%)
+2SD | 118.6-132.1 7 (7.53%) 119.4 - 134 11 (9.32%)
-1SD | 104.7-116.0 5 (5.38%) 105.7 - 117.3 4(3.39%)
-2SD 100.6 - 111.4 2 (2.15%) 101.1 - 112.0 3 (2.54%)
Median | 15.2-154 55 (59.13%) 15.3-15.5 78 66.1 %)
BMI +1 SD 169-17.4 25 (26.88%) 16.6-17.1 19 16.1%)
+2 SD 18.9-19.9 2 (2.15%) 183-19.1 3 (2.54%)
-1SD 13.9-14.0 11 (11.83%) 14.1 - 14.2 14 (11.86%)
-2SD 12.7-12.8 0 13.0-13.2 4 (3.39%)
OBLIO(n=211) (n=93) (n=118)

Jannute ot m3MepBaHeto Ha BMI (¢purypa 5) mokassar cworBeTHO 25 (26.88 %)
momuyeta u 19 (16.1%) momuera ¢ HagHOPMEHO Tero, Kakto U 2 (2.15%) momuyera u 3
(2.54%) momueTta c moOKa3aTelnd Ha 3aTIbCTABAHE OT BCHUYKM H3CJeNBaHU Jena. lomsaMm e
MPOLEHTHT U Ha Jelara ¢ MogHopMeHo Terio - 11 momuueta (11.83%) u 14 momuera (11.86%),

kakTo U 4 (3.4%) MoMueTa ca ¢ U3KIIoUUTEeNTHO HUChK BMI.
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HATHOPMEHO 3aTTBCTABAHE TIOTHOPMEHO H3MBPIIABABAHE
TETIO TETIO

HioMHTeTa 55 25 2 11 0

B MOoMYeTa 78 19 3 14 4

EyomHgeTa  MpomueTa

Duzypa 5. Cvomuowenue mexcoy pasnpedeneruemo Ha BMI

[Tokazarenure 3a pbeT (purypa 6) coyar BHCOK HPOIICHT OT Jiela ¢ PBCT HaJ HopMara - 32
(34.41%) mommueta u 42 (35.59%) momuera, kakro u 7 (7.53%) momuuera u 11 (9.32%)
MOMYETa C PBCT C JBE CTAHJAPTHU OTKJIOHEHHUSTA HAJ HOpMaTa Ha peepeHTHUTE CTOWHOCTH Ha

Z - ckanara Ha C30 (2017).

60
50
40
30
20
N a o -
0
BHCOKH MHOTO HHCKH MHOTO
BHCOKH HHCKH
EnOMHYETA 47 32 7 5 2
EyronMdeTa 58 42 11 4 3

EyOoMHYETa M MOMYETa

@Duzypa 6. CoomHouerue mexcoy pasnpeoeieHuemo Ha pocma

O0cbxaaHe pe3yITATHTE OT COOCTBEHA METOAMKA HA KMHE3UTepanus U IJIyBaHe NPH Aena

¢ MOCTYPAJIHU HAapyLIeHHUs U OTKI0HeHus:t B BMI
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Anmponomempus

Pesynrature OoT M3MepBaHETO Ha AHTPONOMETPUYHHUTE IOKA3aTeJd Ha KOHTHUHIEHTa
[I0OKa3BaT CPAaBHUTEIHO PABHOMEPHO HAPACTBAaHE HAa BCUYKU IIOKA3aTEJH C OIVIE] HA IIEPHOAA HaJ
6 Mecema MeXIy HadalHUTE W KpaiiHu u3MmepBanus. [lpu pasnukara (d) mpemm u cuen
IIPOBEXJaHEe Ha KMHE3UTEepalleBTUYHATa Iporpama 3adenss3BaMe, ue Hall-MajKy ca IPOMEHUTE B
CTOMHOCTUTE HA PBCTA U MPU JIBETE rpynu, kato npu EI' nMame HapacTBaHe Ha pbCTa € 2 CM, a
npu KI' ¢ 1 cm.. IIpu termoro nosumasanero npu EI' e ¢ 440 rp., a npu KI' ¢ 830 rpama.
Haii-untepecHu ca naHHUTE, MOIY4YEHH IpH Ipocienssanero Ha BMI kpaero pesynararurte npu

EI" moka3Bar criamane Ha nnaekca ¢ 0.05 u mosumrasane ¢ 0.24 npu KI™ (durypa 7).

0.9 0
0.8
07 0.56
0.6
) 0.44
0.5
0.4 0.31
. 24
0.3
0.2
0.1 0.02 0.01

01 E[-0-05 KT

Bpper MtTerno MBMI Wraaea

Duczypa 7. Paznuku 6 anmponomempuurume oanuu cied KT ¢ EI'u KI'
/uxamenen kanayumem

IIpn n3MepBaHETO Ha JUXATEIHUTE KAallallUTETH B IIOKOHM, IPU MAaKCUMAJIHO BIUIIBAHE U
MaKCMMAaJIHO H3JUIIBaHE Ha Jeuara oTyuTame Haili-cepuo3Hu Bapuauuu mexnay EI' m KI' B
nokazarenute 3a “uHcnupuyM’. [Ipu EI' oTuntame nHauamua ctoitHOCT OT 62.43 cM. U KpaiiHa
croiHoCcT 64.15, ¢ pazmuka ot 1.72 cm.. Ilpu KI' pasnukara Mexay Ha4ajioTo W Kpas Ha
nscnensanero e 0.75 cm.. Jlannure ot “excriupuym’ codar no-roiemu pasziauku B KI' (1.02 cm.) B
cpaBuenue ¢ EI' (0.52 cm.). JlanHUTE pU MOKOH CHIO COYAT KbM IMO-TOISIMO YBEJIMUYEHUE MIPU
KI' (1.28 cm.) B cpaBHenue ¢ EI' (0.8). Cmarame, ue pas3npenesieHUETO Ha MOKa3aTeauTe €

HOPMAITHO
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3a BB3pacTTa M CBBbpP3BaM€ IIO-BHCOKMAT pe3yaTar B “MHcnupuyM’ npu Jenara or EI ¢

Y4aCTUCTO UM B MHTCH3HMBHATA TPCHUPOBbYHATA ITpOrpamMa 110 IJI1yBaHe ((I)I/Irypa 8)

66.00
64.00
62.00
60.00
58.00
56.00
54.00
52.00 o i} )
HATAI0 Kpail MoKk HA9AI0 Kpaii HA9AI0 Kpait
HOKOH HHCITHPHYM = HHCITHPHYM | eKCIHPHYM | eKCITHPHYM
BET 58.98 50.78 62.43 64.15 57.63 58.15
BKT 58.06 5034 62.10 62.85 56.10 57.12
BET mKT

d)uzypa 8. Paznuka 6 nokazamenume HA4ano u Kpaﬁ Ha mecmoeeme 3a eumalileH
Kanayumem

BunsiHue Ha NpHJI0KeHATa KMHe3UTepaneBTHYHA IPOrpaMa BbpXy 0011aTa OlleHKa

HA CTOMKATAa

Tecm na Aoam

Cnen mnpuiokKeHHEe Ha KHUHE3UTepaleBTHUYHATa @porpamMa OTYUTaMe 3HAYUTEIHO
nonoOpeHre Ha pesynrature or tecta Ha Axam. B EI' or 10 meua ¢ oTkiioHeHHE B TecTa B
Ha4aJIoTO, OTYMTAME OTKJIOHEeHHE camo mnpu | ot aenara B kpas. B KI' npu 7 gena B Havanoto,
pe3ysTaTuTe TOKa3BaT HAJUYMETO Ha OTKJIOHEHHWE OTHOBO caMO Ipu | jgere B Kpas Ha

nscnenBanero (durypa 9).
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@uzypa 9. [Ipomana na noxazamenume npu mecm Ha Aoam

Jannute ot Tecta Ha Matthias B mokasBar monoOpsiBaHEe Ha M3IPBAKIMBOCTITA Ha
croiikara u npu asere rpynu. [Ipeau nposexnaane Ha KT nporpama cpennute croiiHoctu 3a EI'
ca X =16.56, a npu neuara ot EI, X=15.49. B kpas Ha u3ciaeaBaHeTO HAOIIOIaBaMe CTOMHOCTH
X=19.80 3a EI' u X=17.13 npu neuara ot KI. ITpu EI" pasnukara B cpeanute croitnoctu (d) e

no-rossiMa (3.24 cek.) ot ta3u nipu KI' (1.65 cek.) npu paBHuie Ha 3HaunMoct a=0.001 (purypa

10).
20.00
15.00
10.00
5.00

0.00

Ha9aI0 Kpai
BET 16.56 19.80
BT 1549 WEl WKl 17.13

@uzypa 10. Pasnuka 6 nokazamenume Havano u kpau va mecm na Matthias npu EI" u KI'
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BiinsiHue Ha NpUJI0KeHATa KMHe3UTepaneBTUYHA IPOrpaMa BbpPXy paBHOBeCHaTa

YCTOMYMBOCT

W3xonHuTe JaHHU OT TECTOBETE 32 PAaBHOBECHE ITOKA3BAT, Y€ M3BAJIKATa € MPUOTU3UTEITHO
enHoponHa mpu TectoBere: PII, Matthias u SO. Ilpu TecroBeTe ¢ OGaylaHc OOp/ HA Cylia U BbB
BO/Ia MMa roJIIMO pa3ceiiBaHe OT CpelHaTa CTOMHOCT Ha mokazarenute. Cuutame, ye TOBa ce
IBIDKA Ha TPYAHOCTTAa HA TECTOBETe M clabuTe pe3ylTaTH IPU HAYaTHOTO TECTyBaHE.
PasnpenenenueTo Ha maHHUTE € M3ISI0 cuMeTpudHO nipu TectoBete PIT m bamanc 6opa/ Boma
npu npu paBHHIE Ha 3HaduMocT ¢=0.05. IIpum BcuYKM TecTOBe HAOIIOIaBaMe MOJAOOpEHUE B
pesyiTarute, HO Hal-ChIECTBEHA € TOJIOKUTETHATA TEHICHIMS pH Tecta Ha Matthias ¢bc X oT

16.56 Ha 19.80 cexynam (3.24 cek.) (¢purypa 11).

20
18
16
14
12
10
8
6
4
2 .
0
Matthias EE/Boma
M HATAI0 ]3.52 16.56 9.3] 9.57 5.48
M kpait 14.83 19.8 11.35 11.63 5.61

B gagato M gpaf

@uzypa 11. Pasnpedenenue na noxasamenume HAYa10 U Kpaii 8 mecmogeme 3a pagHogecue
Tecm Mini-BESTest
Haii-cpmecTBena pasnuka B mpoMsHara Ha pesyararure Mexay EI' m KI' uma B

KOMITIOHEHT nodzomeumenta yacm (I149), croTBeTHO ¢ paznuka oT 1.07 Touku mogoOpeHue Ha

pesynrarute 3a EI' u 0.44 Touku 3a KT
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Tabsmua 12. Pasnuka B M3MepBaHUATa B HAYaJOTO M Kpas HA OTAEITHUTE KOMIIOHEHTH Ha

Mini-BESTest

pasjimka ma IIK CO Al Oomo
EI 1.07 0.68 0.13 0.24 2.12
KT 0.44 0.12 0.12 0.05 0.73
25.00
20.00
15.00
10.00
0.00
ET KT ET KT ET KT ET KT ET KT
g
B Hagano | 4.87 5.24 5.75 .53 9.54 26.06
B gpai 5.94 5.68 5.87 .65 9.59 26.78

W Hayano M Kpan

Quzypa 12. Pe3ynmamu om paznuunume xomnonenmu Ha mecm Mini-BESTest

Haii-mHo0TO Ca ce HOI[OGpI/IJ'II/I PpEIYIATATUTE OT TECTA 3a MUIIPABAHC O CTOCK HA NPHBCTU

kato 3a EI' Bcmuku pema ca IOoJIydynJii  IB€ TOYKH. CM}ITaMC, 4y€ ToBa CC€ OBJIZKM Ha

yIpakKHEHUSATa 3a m. triceps surae, KOUTO TpHJIaraxme BbB Bogara. Pasnmmkara B KpailHUTE

pe3ynTatu npu cOopa OT MoKa3aTeu OT Leust TecT ¢hio € chiectBeH. [Ipu EI' oTuntame 2.12

TOYKH paznuka npu camo 0.73 touku nopodpenue 3a KI' (purypa 12).

BiMsiHue HA MPHUJIOKEeHATAa KHHe3UTepaneBTUYHA IPorpaMa BbpXy NOKa3aTeJuTe 3a CUJIa,

CTATUYHO-CUJIOBA UB/IPBHKJIUBOCT U IMOABHKHOCT
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Kraus Weber mecm 3a usmepeane na cmamuydHo-CU108a U30PLIHCIAUBOCH

JlaHHUTE OT aHAJIM3bT M0 OTHOLICHHE Ha pe3yaTarute oT TecT Kraus-Weber 3a cratnuna
ciJla Ha KOpeMHa MYCKyJarypa ca OTpa3eHu BbB ¢urypa 13. M3Baakara u npu TpuUTe TecTa €
NpUOIU3UTENIHO €AHOPOAHA. PesynraruTe Mmoka3BaT 3acHiIBaHE Ha KOpEMHAaTa MYCKylaTypa H
npu nBete rpynu. Hall-chinecTBeHa e pasnukara B TPETHAT TeCT (psoas) KbJETO MPOBEXkKAaHE Ha
KT nporpama cpennure croitHoctu 3a EI' ca X =14.94 cek., a npu nenara ot KI' ca X=16.32
cek.. B kpas Ha usciensanero croiinocture ca X= 21.39 cek. 3a EI' u X=19.06 cexk. npu aerara
ot KI. Pesynrartute mo orHomenue Ha TecT (abd + psoas) u Tect (abd-psoas) ca 6musku. [Ipu
craructuyecka 3HaunMocT oT a=0.001 Ha TecroBete, pasnukara d e cboTBeTHO (-5.89 cek.) u

(-6.24 cex.) 3a EI. Ilpu KT paznukara e ¢ mo-Maika croitHocT (-2.66 cek.) u (-3.90).

20.00

15.00

10.00

5.00
ET KI' ET KT ET KT’ ET KI' ET KT ET KT’

0.00

abd+psoas abd-psoas psoas UB LB plank
Bgagazo 16.67 1537 1637 1568 1494 1632 17.67 1641 16.3 1644 7.44 7.25

B xpaH 23.56 18.03 22.61 19.57 2139 1906 2283 1935 21.83 1985 13 13.12

®urypa 13. Pezyrimamu om paznuynume komnonenmu na Kraus-Weber mecm

Tecm 3a pnexcusn na mynoeuuiemo

Cpennure croiiHocty X B Ha4aloTO Ha U3CIEIBAHETO ca Omu3ku ¢ pesyarar (-3.83 cm.)
3a EI' u (-2.88 cm.) 3a KI' karo npu EI' xoedpurmentst Ha pasmax e (21 cm.). B kpas Ha
M3CJIEIBAHETO C€ OT4MTa moxoOpenue u B nBere rpynu cbe croiHocTH (0.11 cMm.) 3a 3a EI' n
(-0.57 cm.)(dpur. 14). Paznmukara (d) e CTaTUCTUYECKH 3HAUYMMa NPHU PABHUIIEC HA 3HAYUMOCT

0=0.0001 u B mom3a Ha EI" c¢we croitnoctu (-3.72 cMm.) 3a EI' u (-2.31 cm.) 3a KT.
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@uzypa 14. Paznpedenenue na pesyimamume om mecm 3a Qiexcus Ha myn08uyemo

Biaunsinne Ha NpuWJIoKeHATa KMHe3UTePaneBTHYHA MPOrpaMa BbpXy

KOJIMYECTBEHO-KA4YeCTBEHATA OlleHKA Ha CTOMKATAa

Pesynrarure oT M3MepBaHETO M aHAIHM3a HAa CTOMKATa MO CETMEHTH C MOMOoIITa Ha New
York Posture Rating Chart mpu EI' ca nmokazanu Ha ¢urypa 15. CpemHute CTOMHOCTH NpHU
BCUYKH CETMEHTH ca ce mogoopunu karo B Th obnacT, Topc, maBa u rphOHadYeH CTHIO OTYUTaMe
MakcuMmaieH Opoi Touku (10 To4yku), T.e. HUTO €IHO JETe C OTKIOHEHHUE B Mokasarens. Haif -
3HAYMMa pa3jifKa W3MEpBaMe B KOPEMHHsS CETMEHT C TOAOOpEHHE Ha CPEIHUTE CTOWHOCTH OT
X=7.50 Touku B HayamoTo 10 X= 9.72 TOUKM B Kpas Ha U3CIICABAHETO C pa3iuka d or 2.22 TOYKH.
O6mo 14 ngema ca momoOpwiIM MOKa3aTeNWTE CH, a OCTAHAIUTE Ca 3ala3iwid BUCOKUTE CHU
HAuaJHU CTOMHOCTH. 3HAYUTEIHO MOAOOpEHHE MPH JAelara UMa W B MO3HIMATA Ha ITIC3EHUTE C

HayajHu croiinocTi X=7.50 u Kkpaiino usmepsane X=9.54 u ¢ pasnuka d ot 2.04 Touku.
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IIe3eHH KopeM L oGaacTt TOpC r1IaBa paneHe
oﬁ‘mc’r crL:[ﬁ
M pagano 7.50 7.96 8.24 7.50 7.96 9.35 8.61 7.69 9.07 9.26
W kpait 9.54 9.63 10.00 9.72 8.80 10.00 10.00 8.89 10.00 9.44

@Duzypa 15. Pesynmamu 3a EI, bazupanu ha omoenHume cecmenmu om maonuyama 3a
oyenka Ha cmotikama New York Posture Rating

Moounna anauxayus Posture screen mobile
Pesynrarure ot uzcnenBaHero ca ordenszanu Ha ¢urypa 16. IIpu EI' oTuntame manka
npomsiHa Tipu 5 nena (9.26%), ymepena npomsiHa ripu 10 mena (18.52%), ronsima nmpoMsiHa mpu
24 neua (44.44%), 6e3 npomsiHa ca 12 neua (22.22%) u ¢ Bnomasane (5.56%). Pezynrarute npu
EI' mokasBar 6 gema (8.82%) ¢ manka npomsiHa, 17 gemna (25%) ¢ ymepeHa npomsiHa, 25 aena
(36.76%) c romsama mpomsHa, 15 meua (22.06%) ca Ge3 mpomsiHa, a 5 mena (7.35%) ca ¢

BJIOIIABAHE HA PE3yIATATUTE.

25
20
15

10

EI KI'

H MaTka BEyMepeHa BEroxgaMa = Oe3 IpoMsIHa M BIOIIaBaHe

@uezypa 16. Ilpomenu 6 oyenxama na cmouxkama Ha deyama ypes PostureScreen
Mobile® anaukayus
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[Tony4yeHuTe AaHHU OT TOBa M3CJIEABAHE CE€ Pa3IMyaBaT OT OCTAHAIUTE CYOEKTUBHH
METOIM 32 OLEHKa Ha cToiikara, kouto mnomyuumxme. B. Hopkins et al. (2019) cpaBusBar
m3mepBanusa Mexay VICON u PSM na 50 mbxe Ha Bb3pacT 24.04 £ 1.81 1., Oe3 orutakBaHus u
nocrypanHu Hapymenus. B cpaBHenue ¢ m3mepBanusTa Ha VICON, onenkure Ha PSM 3a
HaKJIaHsSHE Ha IJIaBaTa, HaKJIaHsSHE U U3MECTBAHE HAa PaMEHETe M HaKJIaHSIHE U W3MECTBaHE Ha

6ez{paTa BbHB (prHTaJ'IHaTa paBHHUHA Ca HCTOYHHU.

Biausinue Ha NPpWIOKECHATA KHHE3UTEPANICBTHYHA NIPOrpaMa BbPXY PasBUTHETO HA

INITYBHUTE YMCHHUSA HA AelaTa

[Tonyyenute paHHM OT KpaiiHuTe pesynratu oT Erbaugh Tect ycraHoBsBar
CTaTUCTUYECKU 3HAYMMa pasjiMKa B 1000psBaHE HA IUTyBHUTE yMEHMsTA Ha nenara ot EI' nmpu
paBaume Ha 3HauuMocT 0=0.001 (tabGmuma 13). M3Baakara € mpUOIU3UTETHO €THOPOAHA C
koeuient Ha Bapuanus (V) manko Hax 10%. Pesynrarure ot X = 7.70 Touku B Hauanoro 10 X
= 15.90 Touku B Kpasi Ha U3CJIEIBAHETO MOKA3BAaT, Y€ PE3yATaTHT ce € moaoopui manko Haja 100

%.

Ta6anna 13. Craructuyecka 3HaYMMOCT Ha MpUpacTa Ha pe3ynrarure oT Erbaugh tect

Erbaugh HAYAJIO KPAH PA3JIMKA
TEeCT n
X S X, S, d t a
El' | 54 | 7.70 0.90 15.19 | 1.78 -7.48 | 28.20 0.001
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Bucuer | Dpumosane | Dpnomiossane Pimanee ¢ Paoypese | Hozasganema | OLEHEA
BaceiiHa KOpea rpsh EpaKaTa piom (obua)

Bryansy 1 133 1 1 122 113 1

Expadt 146 207 153 L76 17 202 LE5 15.09

@uzypa 17. Pesynmamu om omoennume 3a0a4u (KOMROHEHMU) 8 OYEeHKAma 3a NiyeHume
gw3mooicHocmu Ha deyama Erbaugh mecm

[Ipu ananu3a Ha pe3ynTaTHTE B OTACIHUTE YacTH (3a1auu) oT ckanata (purypa 17) otuurame
nozi00peHre BbB BCUUKHM KOMIIOHEHTH Ha TecTa. Hali-chliecTBeHO € mog00peHUeTo B AUIIAHETO
cbe cpenna croiinoct X = 1 Touka B Hayamoto W mpupact n0 X=2.76 TOUKM B Kpas Ha
uscnensaneto. [1o oTHOIICHHE Ha 00IIaTa OIeHKa ChI0 OTYUTAME CEPUO3HO T0100peHue oT X =
7.7 Touku B Ha4anoto ¥ X=15.19 TOUKH B Kpas HA U3CJICABAHETO. Pe3yTarure OT MOIy4eHUTE OT
TecTa JJaHHU II0Ka3BaT, Y€ Jielara ca yCBOWIM JI0 TOJIIMa CTENEH OTIEJIHUTE 3a/aud U IUTyBHU

KOMIICTCHILIUU.
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VII. U3BOU U TIPEITIOPBKHU

H3Boan:

Ha 6a3a pesynTaruTe OT HampaBeHOTO OT HAC HM3CJICABAHE M MpoydyBaHe Ha edekra oT

MpUJIaraHeTo Ha cneuncbana MCTOAHWKA Ha KHHC3UTCpPAIIUA U IINIYBAHC 3a J€lia C MOCTypaJlH!

HapyueHus u otkioHeHus B BMI ce oopmsT cnennute n3Bonu:

1.

[IpoBeneHnTe CKPUHUHTOBU W3CIEABAHMUS TIOKAa3BaT IIHPOKO pPa3mpOCTpaHEHHE Ha
MOCTypaJIHUTE HapyllleHne U OTKIOHeHusTa B BMI mpu gemara B mpenydusiuiiHa
Bb3pacT.

CKpUHUHIOBOTO M3CJIEBAHE Pa3KpHBa IOJSIM MPOLIEHT OTKJIOHEHHUS MO OTHOLIEHHE Ha
pBCTa Ha JeraTa B CpaBHEHHE C peEPEHTHUTE CTOMHOCTH OT Z-cKajara 3a pbcT Ha C30
2007.

TecroBara paMka W METOIM, KOUTO TpuiaraMme Moka3BaT IOCTOBEPHA BAIUIHOCT IMPHU
n3non3BaHeTo Ha NYPR ckana 3a olieHka Ha CTOMKAara B CPaBHEHUE C M3MOJI3BAHETO HA
MOOWIHO TIpriIokeHune Posture screen mobile.

W nBere ekcrniepuMEHTAIHW METOJUKUA OKa3BaT TMOJOKUTEIHO BbB3ACUCTBUE BbPXY
nuxarenHara QYHKIHsS, KaTo Hail-OTYETIMBO MOJ0OpEHHE Ha MPOCIEACHUTE TOKa3aTeIn
ce HaOmofaBa pu BauiBaneto Ha ET.

Komb6unupanara nporpama ot KT u miryBaHe oka3Ba 3HAUUTENIHO MO-A00bP €PEKT BbPXY
napaMeTpuTe cujia W TOABMXKHOCT, HO NPHU HSIKOM TECTOBE 3a OayaHC (paBHOBECHaTa
npoba) nernara ot EI' umar no-cnabu pesynraru ot te3u B KI.

Pazpaborenara u npuiokeHa KHHE3UTEpAIeBTUYHA MpOrpaMa KOMOMHHMpaHa C IUTyBaHe
OKa3Ba MO-100bp e(eKT 3a HopMalu3MpaHe HAa HApYyIICHWTE MOKa3aTelu MpH Jena c
MOCTypaJlHW HapylleHus U OTkiIoHeHHs B BMI B cpaBHeHue ¢ mporpamara, KOSTO

BKJIFOYBa CaMO 3aHUMAHUA 110 KUHC3UTCpaIInsi.
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Ipenopbku:

1. AmpobupaHuTe OT HAC €KCHEPUMEHTAJIHH METOIMKH JI0Ka3BaT CBOATA €(PEKTUBHOCT I10
OTHOUICHHE Ha TPOCIICACHUTE MOKA3aTeN, CBbP3aHNU C KOPUTHPAHE Ha TEIOAbPIKAHETO,
KOETO HHM JIaBa OCHOBaHHE Jia MpernopbhuyaMe MPOrpaMuTe 3a MPEBEHIHS Ha TIOCTYPATHUTE
HapyIICHUs] 1 HAAHOPMEHO TETJIO MPH Je1aTa B Mpe Iy IHIINIHA Bb3PacT.

2. Hanuuumero Ha rojisiM Opoil M OT pa3IMYHO €CTECTBO CKPUHUHIOBH U3CIIEIBAHUS MPaBU
AHAJIU3UPAHCTO HA HOAHHUTC OT HNPOyYBAHUATA CJIOKHO U CTATUCTUUYCCKU TPYAHO 3a
obpaboTka. M3rorBsHeTo Ha 00ma TecToBa OaTepusi, choOpa3eHa ¢ Bb3pacToBara rpyra
Ha Jienara, O JONpHHEcCTa 3HAYUTETHO 3a M0-J00pOTO aHAIM3HpaHe M CTPYKTypUpaHe
Ha JJAHHUTE OT U3CIIEABAHUITA.

3. HW3non3BaHeTo HA MOOWIJIHU YCTPOICTBA € yJOOHO M JOCTBITHO CPEICTBO 32 yCTAaHOBSBAHE
Ha IOCTYpajlHU HAapyLIeHUs, HO € OT MW3KIIOYUTEIHO 3HAUYEHHE Jia C€ H3MO0I3Ba OT
MOATOTBEH M 00yYeH TEXHHUYECKH 32 TOBA TEPAIIEBT.

4. 3aabIDKUTETHOTO BKIIOYBAHE HA CIOPT U ABUraTeIHU aKTUBHOCTH B €XKETHEBHETO Ha
Acara B MpcAydnJIMiHa Bb3PpacT € MPCANOCTaBKa 3a U3TpaX/JIaHC Ha IL06pI/I JABUTI'aTCIIHU

HaBHUIIHU.
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VIII. 3BAKJIIFOYEHHUE

HecpMHEHO cnopThT HOCH MON3M 3a 3APaBETO, KOraro ce MpPaKTUKyBa MPAaBHIIHO, HO
IUTyBaHETO, OllarofapeHre Ha BOJIHATA Cpela C€ XapaKTepH3upa C HIKOJIKO crenupuuHu u
YHUKAQJIHA XapaKTePUCTUKU: MO3UIMITA HA TSAJIOTO, CHIPOTHUBICHUETO, IMOJEMHATa CHJIAa U
XUAPOCTATUYHOTO HAJSITaHE, KOMUTO TO TPaBAT IMOAXOAI] CIOPT 3a OOIIOTO yKpENBaHE Ha
opranu3ma. KomOrHMpaHEeTO Ha KMHE3UTEpanus U IUTyBaHe MPH JIela C MOCTypaTHU HapyIIeHUS
B MpeAyYHIIUIIHA Bb3PaCT C€ Hajlara KaTto MOAXOMAAII METOJ 3a MPo(UIaKTUKa ¥ MPEBEHIIHUS Ha

IIOCTYpaJIHU HapyIlIE€HUs1 OT Hall-paHHA JIe€TCKa Bb3pacT.

B nporpamara nabnsiraxmMe OCHOBHO Ha 0OydeHHE B aBTOKOPEKIIHs Ha CTOMKaTa, KaKTO U
Ha IPOCTU KOMIUIEKCH OT KMHE3UTEPANIeBTUYHH YIIPAXKHEHUS, KOUTO Jelara JECHO /1a 3allOMHST
U U3OBJHSBAT M caMU. YIpaXHEHUsTa BbB BoJaTa Osixa HACOUYEHU NPEIUMHO C OCHOBHO

oOy4eHHe B IJTyBHUTE CTUJIOBE, PABUIHO JAUILAHE U YIPa)KHEHUS 3a OaslaHC.

B HacTosimus Tpym He MpeTeHAMpaMe 3a MaKCHMMalHa M34YepPHaTeTHOCT 0 Temara.
N3cnenBanusTa B Ta3u 001acT ca 3HAYUTEICH Opoid, a MH(OpManusaTa Mo TeMara € pa3HooOpa3Ha
W pa3HOpPOJAHA KaTo JaHHW. JlaHHWTE 3a KOMOWHHUPAHO MPHIOKCHHWE HA KHHE3UTECpAIHs |
CIIOPTORBE, B T.4. U IUTyBaHE MPH KOPEKIMSA HA MOCTYPAJIHU HAPYIICHUS U OTKIOHeHUs: B BMI He

Ca N0CTAaTb4YHO, a HIPOCICAABAHCTO HA CIIYyHYaUTC B AbJITOCPOYUCH IJIaH JIMIICBA.
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HNPUHOCHU HA JUCEPTAIIMOHHUA TPY]

C opuruHaJjieH xapakrep

1. BeBeaena e coOcTBeHa METOAMKA HAa KMHE3UTEpamusi U IUTyBaHe MpH Jela ¢ MOCTypaliHU

HapylIeHus U OTKJIOHeHUs B BMI.

2. Onucana e monpodbno New York Posture Rating (NYPR) ckanmara 3a ananu3 Ha cToiKkara,
KOsATO OM Momia na ObJe Mojie3eH WHCTPYMEHT 3a KOJMYECTBEHO - KadeCTBEHaTa OIleHKa Ha

CTOMKAaTa.
C Hay‘lHO-HpI/IJIO)KeH ) | IIOTB’LpI[I/ITeJIeH xapaKTep:

3. Pa3zpaboreHna € MeToaMKa 32 CKPUHUHT U (QYHKIIMOHATHO M3CIEABAHE HA JIENa C MOCTypalHU
HapyIIeHHUs ¥ OTKIIOHEeHUs] B BMI, K0sTO 1M03B0JIsSIBa aKTUBHA MPO(HIAKTHKA U TIPOCIIE/IIBaHE Ha

PE3YITATUTE OT KUHC3UTCPAIIUATA.

4. BwBenenu ca pedepeHTHUTE CTOMHOCTH Ha Z - ckaimara Ha C30, 2017 3a: BMI no rogunu
(5-19 romuum), Termo Ha MoMMueTara mo Bb3pacT (5-10 roguHuM), TErI0 Ha MOMYETara IO
BB3pacT (5-10 roauHu), BUCOUMHA HA MOMHYETara Mo Bb3pacT (5-19 romuwHu) M BUCOYMHA HA

MomueTa 1o Bb3pact (5-19 ronunn).

5. BLBCI[eHa u HO,Z[pO6HO OIIMCaHa € CKaJla Ha Erbaugh 3d OICHKA Ha IINTYBHUTC Bb3MOKHOCTHU Ha
AcOara W MPHIIOKCHUCTO M B KOMILICKCHaTa KHHC3UTCPAIICBTUYHA IIporpamMa Ha JAcla C

IIOCTYpPAJIHU HapYLIEHUSI.

6. IlonpoGHO € pasmienana MoOwiIHa arumkaiust Posture Screen Mobile (PSM) karo meton 3a
M3MEepBaHe Ha MOCTypaTHHU HAPYIICHUS U rPbOHAYHU U3KPUBSBAHUS MIPH JIEIaTa U € MOTBbP/CHA

BHCOKATa M CCH3UTUBHOCT IIpU OTYUTAHC HA PEIYITATUTC.
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CMMACHK C HAYUHHUTE NYBJIUKALIMHA BB BPB3KA C
TUCEPTAIITMOHHUS TPY]I

HHYBJIUKAILINN:

1. Adapted swimming and aquatic therapy as a part of the therapeutic program for
children with poor posture, VIII Bcepocuiickoii Hay4HO-TIPaTKTUYECKON KOH(EpPEHIUU C
MeXayHaponHbM ydactueM "JleueOHast gusmueckas (uU3KyIbTypa U CIOPTUBHAs MEAMIIMHA -

JTOCTHKEHMS U TIepCIieKTUBbI pa3sutus', 2019, p. 129-133

2. Corrective Gymnastics and Swimming for Preschool Children with Poor Posture,
International scientific congress “APPLIED SPORTS SCIENCES”, Proceeding book, 2019, p.
577-580

3. Assessment of body posture of 6 -7 years old children in relation to the BMI, International

scientific congress “APPLIED SPORTS SCIENCES”, Proceeding book, 2022, p. 511-514
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I. INTRODUCTION

The posture of each person is individual and determines his position in space in a static
and dynamic mode. Creating a habit of good posture, combined with maintaining an optimal
weight and moderate physical activity are the main components that stand in building a healthy

body.

Physical comfort, which is an indicator of good posture, is not optimal in the presence of
postural disorders, which in turn are widespread in childhood. The combination of poor posture

and excess weight is a prerequisite for future health problems.

The digital age in which we live predisposes children to be in a static position for most of
their daily life and to build incorrect postural habits from an early age. This is the reason, it is
extremely important to emphasize early diagnosis for the prevention of postural disorders from

the earliest childhood.

Movement and sport are an integral part of growth and need to be seriously advocated in
building the children's program. The independent application of corrective gymnastics and/or in
combination with adapted swimming are used as a therapeutic method in preschool age,
including for children with postural disorders, but there are only a few studies to prove the

effectiveness of the programs.

Some authors believe that it is possible to significantly improve posture by implementing

adequate movement therapy programs (Torlakovié, 2012, Getz et al., 2006).

The topic is extensive, and the tendency to increase the number of cases of children with
incorrect posture (IP) (Gencheva et al. 2010, Markovska G., 2013, Mitova St., 2015) is becoming
more and more relevant. The present study aimed to track and systematize screening, therapies,
and the effect of corrective exercise and swimming on posture and weight among preschool

children.



II. SUMMARY OF LITERATURE REVIEW

1. The authors define posture based on different factors (Garrison L. Read A., 1980,
Solberg C., 2007, Wagenhauser, 1973, Feldenkrais M., 1972) and indicators (Giir
E., 1998, Pollock A., 2000), as the measurement of the parameters is a complex process.
W. Hepp and Debrunner, H. (2009) conclude that the human posture could be more easily
analyzed, than defined.

2. There are several theories related with the appearance of postural disorders based on
considering the influence of genetic factors (Mittelstaedt, 1996, Nikolova S., et al. 2016,
Ponseti J., Bario N., 1967, Scepard, H.,Wanromek D.,1972); age (Diméglio A., 1987,
Milosevic Z., Obradovic B., 2008, Weiss HR. et al. 2005), gender (Wang SC. et al,, 2004,
Bricot B., 2008), heigh (Dimeglio A., 2005, Widhe T., 2000), weight (Garn, 1959, Karnik
S., Kanekar A., 2012, Tsiros M. et al, 2011, Rai, M., Sandell, L. 2011), flat feet
(Markovska G. et al., 2010, Chowdhury R. et al., 2014, Mueller S. et al., 2016), walking
pattern (Yang J. et al., 2013, Riddiford-Harland D., 2015, Leroux A. et al., 2002) and
postural balance (Carvalho R., Almeida G., 2009).

3. Modern methods and concepts for the treatment of spinal distortions and correction of
postural disorders, mainly related to training in self-correction and correct posture, are
increasingly imposed in the kinesitherapy program of patients, and the most frequently
used and considered methods are SEAS (Scientific Exercise Approach to Scoliosis),
BSPTS by Rigo (Barcelona Scoliosis Physical Therapy School, DoboMed and FITS
(Functional Individual Therapy of scoliosis)(Bettany-Saltikov, J., 2014, 2017).

4. The non-invasive methods, including postural assessment software solutions are
commonly used tools for tracking and monitoring the progression of postural disorders.
NLMeasurer (Moreira, R. et al., 2022), Spinal Mouse (Livanelioglu, A. et al., 2015),
ZEBRIS (Takacs M. et al., 2018), Vitronic 3D Body Scanner (Gorton 3rd, G., Young,
M., Masso, P, 2012) and PostureScreen Mobile (PSM) (Barrett E., McCreesh K.,
Lewis J. 2014) show high levels of evidence for the reliability and validity of the results.


https://pubmed.ncbi.nlm.nih.gov/?term=Livanelioglu+A&cauthor_id=25900295
https://pubmed.ncbi.nlm.nih.gov/?term=Tak%C3%A1cs+M&cauthor_id=29985957
https://pubmed.ncbi.nlm.nih.gov/?term=Gorton+GE+3rd&cauthor_id=22020589
https://pubmed.ncbi.nlm.nih.gov/?term=Young+ML&cauthor_id=22020589
https://pubmed.ncbi.nlm.nih.gov/?term=Masso+PD&cauthor_id=22020589

5. Kinesitherapy for postural disorders is based on a variety of physical therapy exercises:
isotonic and isometric exercises (Filkova S., 2017), exercises with elastic bands
(Dimitrova E., 2014, Mincheva-Bolgurova P, 2015) and balance exercises (Popova N.,
2015) which are corrective and remedial in nature, but based on different theories and
methodologies. 3D autocorrection, exercise during daily life activities, stabilization for
the correct posture, and organizing corrective gymnastics classes in educational
institutions are the basis of corrective gymnastics classes are an essential factor for
achieving good results (Dimitrova E. et. al., 2015).

6. For children with poor posture, exercising in water facilitates the postural muscles and
make easier keeping the upright position (Horak F.,1994, 2002). Water corrective
gymnastics and corrective swimming are important elements for prevention and
correction for poor posture (7anaka, H., 1993, Becker, 2009) and extremely important in
cases of scoliosis (Barczyk et al., 2009). Kinesitherapy, practiced in water and combined
with swimming and games for postural correction is an effective method for prevention

of postural disorders (Dimitrova E., 2015).



III. SCIENTIFIC HYPOTHESIS

Based on the significance of the problem of poor posture in preschool age, as well as on
the basis of the studied literature sources and our experience in this field, we formulated the

following scientific hypothesis:

Children participating in a combined program of kinesitherapy and swimming (4 times a
week - 2 times corrective gymnastics and 2 times swimming) will show better functional
indicators and better correction of poor posture than children participating in a program of only

kinesitherapy (2 times a week).



IV.  PURPOSE AND OBJECTIVES OF THE STUDY

The aim of the dissertation is to establish the effectiveness of a complex Kinesio
therapeutic methodology, which includes corrective gymnastics and swimming for prevention

and correction of poor posture in preschool children.

To achieve the set goal, we defined the following tasks:

1. To study the literature sources in the field of postural disorders and modern Kinesio
therapeutic programs and methods for prevention and treatment.

2. To conduct a screening assessment to establish the prevalence of poor posture in
preschool children;

3. To develop own methodology of functional research of postural disorders by selecting
informative tests suitable for assessment of children's posture;

4. To systematize and approve a Kinesio therapeutic methodology that contains corrective
gymnastics (specific physical therapy exercises) and swimming for the correction of
incorrect posture in preschool age;

5. According to the obtained results, to determine the advantages of the approved methods;

6. The results obtained from the study should be processed statistically and analyzed,

drawing relevant conclusions and recommendations for practice.



V. MATERIALS AND METHODS

The research was conducted during the 2016-2018 school year in two kindergartens in
Sofia - 84 Kindergarten "Detelina" and 35 Kindergarten "Shtastlivo detstvo", and the activities
included: planning and presentation of the program, organizing parent meetings to introduce
parents to the program, obtaining informed consent, screening and conducting activities

according to the formed groups.
Inclusion criteria:

1. Informed parental consent
2. Willingness of children to participate
3. Children attending the daycare center on a full-day basis

4. Clinically healthy children

Exclusion criteria:

1. Spinal deformities

2. Acute and chronic diseases
3. Congenital malformations
4. Functional diseases

5. Mental and intellectual difficulties

V.1. CONTINGENT BENEFICIARY

We conducted a postural screening on 211 children, of which 116 boys (55%) and 95
girls (45%). The children included in the study were from the 3rd and 4th Kindergarten groups

(preschoolers).

Table 1. Distribution of children by gender and age

GENDER n (%) YEARS n (%)
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51-6.0 25 (26.3 %)

GIRLS 95 (45 %) 6.1-7.2 70 (73.7 %)

5.1-6.0 30 (25.9 %)
BOYS 116 (55 %) 6.1-7.2 86 (74.1 %)
TOTAL (n) 211

Regarding the distribution of the contingent by age (table 1), the predominant group is
the group of children aged 6.1 - 7.2 years, 156 children (73.9 %) and respectively 55 children
29.1 %) aged 5.1 - 6.0 years old.

After the general screening of the children, we analyzed and selected the children suitable
for inclusion in the study (figure 1). Then we ran additional tests and the children were divided

into groups.

116

gils || 211 [ hgusvs
.

EG54 |«| 122 = CG 68
e N ﬂ vV N

28 boys 26 girls 36 boys 32 girls
| 1 group || 2group || 3group ‘l 4 group ‘ | 1 group ” 2group H 3 group H 4group I
66 56
bovs + girls

Figure 1. Contingent beneficiary

Data from the screening study showed a different distribution by bias criterion. That’s
why, we symbolically divided the children for easier organization of the groups into: children
with frontal plane incorrect posture (F), with sagittal plane IP (S) or both planes (F + S), and in
the other two groups mainly children with changes in the parameters of healthy BMI and/or a

combination of BMI and incorrect posture (BMI + IP) (table 2).
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Table 2. Distribution of postural disorders by groups (frontal plane - F, sagittal plane - S, F+S,
BMI, BMI+IP)

GROUP F S F+S BMI BMI + IP TOTAL
EG 6 14 10 11 13 54
CG 10 15 6 17 20 68
Total 16 (7%) 29 (14%) | 16 (8%) | 28 (13%) 33 (16%) 122 (100%)

i

u Fplane = Splane = F+5 BMI =BMI+ PD =N

Figure 2. Distribution by criteria

In 16 (7%) of the examined children, we found incorrect posture in the frontal plane. The
number of children with incorrect posture in the sagittal plane is almost double - 29 (14%). The
combination of IP in the sagittal and frontal planes are found in 16 (8%) of the children. High
percentage of children with unhealthy BMI - 28 (13%) children, and the combination between
incorrect posture and unhealthy BMI was found in the largest number of children - 33 (16%)

(figure 2).

V.2. RESEARCH METHODOLOGY
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For the purpose of the research, the children went through various objective and subjective
means of assessing the posture and the general physical condition of the children, divided in general
into three areas - screening examinations, functional examinations and photo somatoscopy (analysis
of the posture by photograph). All examinations and tests were conducted before and after the end

of the study.
e Screening tests:

1. Anamnesis (Sokolov, B., Markova-Stareyshinska, G. 1991) adapted questionnaire for
preschool children.

2. Examination (somatoscopy) - the examination was carried out in the morning in a
well-lit, ventilated room with a normal temperature. The children were undressed to their underwear
and the examination was carried out sequentially from the front, from the back and in profile from a

standing position.

3. Centimetry - for the purposes of the study, we used a centimeter tape with an
accuracy of 0.5 cm and measured the indicators: head circumference and chest circumference
(axially under the axillary fossa, horizontally around the chest and with arms relaxed at the sides in
three positions: exhaling, inhaling and in rest position).

4. Anthropometry for calculating body mass index (BMI) - we calculate body mass
index (BMI) according to the formula BMI by years (5-19) of WHO, 2007/ BMI-for-age (5-19)
years (World Health Organization WHO, 2007) and we compared the weight and height parameters
with the reference values, respectively for:

° weight of girls by age (5 - 10 years), WHO, 2017
° weight for boys by age (5 - 10 years), WHO, 2017
° height for girls by age (5 - 19 years), WHO, 2017

° height for boys by age (5 - 19 years), WHO, 2017
Weight (kg)

{Height (m)}"2

] BMI was calculated using the formula: ~ SM/ =

Functional tests to detect postural disorders:
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Adam's test

Modification of the Matthias test

Equilibrium sample (ES) (for 20 seconds)

Test for static strength endurance of the trunk with retention in the "plank" position
Fukuda test for evaluation of the vestibular functions

Balance board test (on land with balance board)

Modified Kraus-Weber test (Kraus-Weber, 10 sec.)

® N kWD =

Trunk flexion test (measurement of mobility of the lumbar spine and hamstrings muscles,
Mackenzie, 2005)

9. Mini-BESTest - balance measurement system (2005-2013 Oregon Health & Science
University)

Analysis of posture on the scale = NYPR - New York Posture Rating Scale

Analysis of posture measured by the mobile app - PostureScreen Mobile® (PSM)

Assessment of children's swimming abilities:

1.  Modified scale for evaluating the swimming abilities of 4 - 6 years old children -

Erbaugh rating scale

2. Water balance test

To process the data and obtain mathematical-statistical results, we used the IBM® SPSS®

program and the following methods:
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1. Analysis of variance to reveal the mean levels (X) and dispersion of each of the observed
traits (S and V%), as well as to check the normality of the distribution of the empirical data (As and

Ex) and non-parametric criteria.

2. A parametric method for statistical hypothesis testing:

1. Student's t-test for independent samples
2. Student's t-test for dependent samples

3. Correlation analysis.

V.3. AUTHORS’ METHODOLOGY
Purpose of applied kinesitherapy

The goal of the kinesitherapy program in children with poor posture and/or unhealthy

BMI was to improve the normal posture and regulate weight.
Tasks of kinesitherapy

1. General strengthening of the child;

[\S)

. Improvement of static-force endurance;

(98]

. Building a correct posture model;

N

. Improving balance and coordination;
5. Improvement of pulmonary and cardiovascular functions;

6. Toning and psycho-emotional influence;

3

. Maintaining a correct posture during sitting, playing and all common ADLs;

Means of kinesitherapy
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Kinesio Therapeutic exercises in the gym:

The mainstay of the physical therapy program is exercise with TheraBand elastic

resistance bands and exercises on unstable support.

o General exercises;

e Exercises for proper alignment;

e Breathing exercises;

e Strength exercises (isometric and isotonic);

e Balance exercises;

e Coordination exercises;

e Exercises with and on equipment: Fit-ball, TheraBand bands, balance board, gymnastic
ball, gymnastic bench, etc.;

e (Games.

Swimming and corrective exercises in the water

e walking against resistance

e breathing exercises

e cxercises with stable support

e symmetrical exercises (with and without stable support)

e asymmetrical (with and without support)

e coordination exercises

e cxercises with/without equipment: noodle, kickboard, balance board, underwater bar

® posture correction games in water

Periods of kinesitherapy

Preparatory period (one month): related to initial motor training and laying the
foundations for greater loads. The emphasis was on simpler exercises at a slow pace, and the

main goal was to build skills to perform specific exercises.

Main period (six months): related to the main training activity, building a correct posture

habit and improving the general physical condition of the children. The goals and tasks of the

16



activities were tailored to the specifics of the postural disorders and BMI of the children in the

group.

Final period (two weeks): related to tracking the changes that occurred in the child's
body and reporting the functional indicators related to it. In this period, we tried to consolidate
what we had learned in the last seven months. We reduced the intensity of the exercises, but
emphasized the quality of performance and correct posture during all exercises, including and

during competitive games.
Corrective swimming activities

The swimming methodology we developed is tailored to the children's swimming
capabilities, which we evaluated using a modified Erbaugh scale. The exercises were adapted

according to the 10-point system of the Halliwick concept:

Mental adjustment
Disengagement
Vertical rotation
Sagittal rotation
Lateral rotation
Combined rotation
Upthrust

Balance in stillness

© N & RN W~

Turbulent gliding

~
S

. Basic strokes

We mainly emphasized children's adaptation to the aquatic environment in static and

dynamic mode, rotations in the vertical and sagittal planes and turbulent gliding.

17



VI. RESULTS

Results and analysis of posture screening results

In the distribution of incorrect posture of children by gender and age in EG and CG, the

highest percentage for the GIRLS group from 6.1 to 7.2 years old with deviation in the sagittal
plane (10 children) and a total of 15 (12.3%) for the group 5.1 - 7.2 years old girls. The highest
number (21 children/ 17.2 %) is reported in the results of the BOYS group aged 5.1 - 7.2 years

with a combined BMI + IP (table 3).

Table 3. Frequency distribution of postural disorders by gender and age

DISTRIBUTION GIRLS BOYS
Age 5.1-6.0 6.1-7.2 5.1-6.0 6.1-7.2
II\I Frontal plane(F) 3 9 1 3
C (1) [))
o total(F) 12 (9.8%) 4 (3.3%)
R -
R Sagittal plane (S) 5 10 6 8
lé total () 15 (12.3%) 14 (11.5%)
T () +(S) 2 8 1 5
(P; total (F) + (S) 10 (8:2%) 6 (4.9%)
S BMI 4 9 6 9
T
g total BMI 13 (10.6 %) 15 (12.3%)
E BMI + IP 5 7 9 12
total BMI + IP 12 (9.8%) 21 (17.2%)
TOTAL (n = 122) 52 60

Results and analysis of the survey results

The data from the question "Do you practice sports?" from the survey are shown in table

4. Children practicing sports predominate in both groups. In the EG there is a greater percentage
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(76%) or 41 children playing sports, and (62%) or 42 sports children from CG (table 4). The total
number of sports children included in the study is 83 (68%) and accordingly 39 (32%) of the

children do not practice any sport.

Table 4. Frequency distribution by practice of sport/ type of sport
QUESTION EG CG TOTAL
Does the child play YES 41 (76%) 42 (62%) 83 (68%)
sports? NO 13 (24%) 26 (38%) 39 (32%)
TOTAL 54 (100%) 68 (100%) 122 (100%)
What kind of sports? | swimming 18 3 21
soccer 22 27 49
traditional dances 15 23 38
sports gymnastics 13 4 17
martial arts 21 13 34
other 5 17 22
How many sports? one 26 (63%) 32(76 %) 85
two or more 13 (37%) 10 (24 %) 23

Regarding the use of the hand when drawing and writing, we notice that the dominant

hand in both groups is the right, as in EG there is not a single child who prefers to use the left

hand when drawing and only 4 children in CG who prefer the left hand (figure 3).

Al

B Dominant hand left

70
60
50
40
30
20
10

<y

ca

Dominant hand right

Dominant hand left

M Dominant hand right

Figure 3. Child's dominant hand
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Regarding the use of prescription glasses, we again notice an extremely low number of

children using glasses. As values, there is only one child in EG, and four children in CG, who

use prescription glasses. In our study, we did not find a combination of left-handedness and

prescription glasses in any child (table 5).

Table 5. Characteristics of the contingent regarding dominant hand and use of prescription

lasses
QUESTION evaluation EG CG TOTAL
parameter

Dominant hand? left 0 4 4

right 54 64 118
Does the child YES 1 3 4
wear prescription
glasseS? NO 53 65 118

0 0 0

glasses?

Both - left hand and prescription

Results and analysis of somatoscopy data

In the front view - in the analysis of the posture and the "FRONT" view, we found that

the percentage of deviation in the indicator "abdominal muscle weakness" was the largest in 33

children (15.6%), followed by deviation in the position of the shoulders, which was measured in

29 (13.7%) of the total number of examined children, and in third place follows the deviation in

the position of the pelvis, which we noted in 15 (7.1%) of the children (table 6).

Table 6. Distribution of the results in the FORWARD view

INDI- head [ shoulders | nipples chest abd. SIAS knees N
CATOR |L1/RT |L1/R? level | PE/PC L 1/R7 | VARVAL N
total 3 (219 10 2 3|1 33 8 |7 21|o 121
(n=211)
5 29 2 4 33 15 2 121
24%) | (13.7%) | 0.9%) | 1.9%) | 15.6%) | (7.1%) | (0.9%) | (57.3)
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DISTRIBUTIONS BY GROUPS

EG(n=54) 2 11 0 1 15 5 0 20

CG (n=6) 3 18 2 3 18 10 2 12
Pectus excavatum (PE) and pectus carinatum (PC), VARUM/VALGUM

Back view results - during the analysis of the posture in the "BACK view" we found that
the percentage of deviation in the position of the shoulders (the position of the scapulas) was the
largest in 36 children (17.1%). The next indicator with a greater percentage of deviation in
children is the waist triangles in 16 children (7.6%), followed by deviations in the ankle joints

(3.8%, including a total of 7 children with valgus and 1 child with varus foot (table 7).

Table 7. Distribution of the results in the BACK view

INDI- head scapula WT PSIS knees ankles N
CATOR | L1/RT |L1/R? L SR |[L1{/Rf | VARVAL | VARNVAL N
3 2 22 14 7 9 3 2 0 |2 1 7 139
tOtal % o 0, o o o 0, ()
m=211) |3 @4%) [36017.1%) |16(7.6%) | 5Q4%) |209%) |8(3.8%) |139(65.9%)
DISTRIBUTIONS BY GROUPS

EG(n=54) 2 14 6 2 2 4 14
CG(n=68) 3 22 10 3 0 4 26

WT — waist triangles; Knees - varum/ valgus; ankles - varus/ valgus

When viewed in profile - in the analysis of the stand in "PROFILE" we found the most
deviations. Here again, a tendency to weakness of the abdominal muscles is noticed, which we
reported in 40 children (19%) of the total contingent. The next indicator arw the Hips (gluteal
muscles and position) in 36 children (17.1%). Deviations in the position of the L part of the spine
(mainly increased lordosis) were found in 35 children (16.6%), and children with shoulders in

protraction/ retraction - 34 (16.1%) (table 8).

Table 8. Distribution of the results in PROFILE view

INDICATOR neck shoulders Th part L part abd. part gluteus knees
pro/ retr kyphosis lordosis (weakness) (hips) ext?/flx1
pr 1/ ref L 1/R1 Tl Tl
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30 0 30 4 18 4 33 2 40 36 18 2
tOtal % 0, (1) (1} [ o, (1} (1)
(n=211) 30(14.2%) | 34(16.1%) | 22(10.4%) | 35(16.6%) 40 (19 %) | 36(17.1%) | 20(9.5%)
DISTRIBUTIONS BY GROUP
EG (n=54) 13 15 8 16 18 21 8
CG (n=68) 17 19 14 19 22 15 12

Neck - protraction/ retraction Shoulders -protraction/retraction;

NYPR chart results

In the overall assessment of the NYPR scale (figure 4), the parameters that track

deviations in the frontal plane (ankles, neck, Th and L parts, trunk and abdomen) have a

markedly lower arithmetic mean, except for the assessment means on the trunk. With the most

serious deviation (lowest score) is the index for the position of the ankles (8.29), followed by the

abdomen with (8.36), lumbar region (8.48), thoracic part (8.48) and the neck (8.58). Regarding

the data for the parameters in the sagittal plane (head, shoulders, spine and pelvis), the most

serious deviations are in relation to uneven shoulders (8.60).

9.60
9.40
9.20
9.00
8.80
8.60
8.40 8.29
&L

7.80
7.60

8.20 I

8.00
N
=

Figure 4. NYPR chart results (Howley, Franks., 1992)
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The NYPR data largely overlapped with data obtained from somatoscopy and profile and

posterior views (table 9).
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Table 9. Distribution of deviations in profile and back view and NYPR chart

TEST neck Th L abdomen trunk
NYPR profile 32 43 38 40 23
OIUIE [I/profile 30 40 36 35 22
Posture screen 36 48 40 44 29
mobile (profile)
(n=211)

head shoulders spine pelvis ankles
NYPR back 5 33 6 4 10
BACK view 5 36 6 5 8
Posture screen 19 40 13 9 18
mobile (back view)

We notice a bigger difference in the results of the posture analysis using the mobile
application Posture screen mobile, where there is a greater number of deviations in all
parameters. The most serious are the differences regarding the position of the head (19 items)
and neck (36 items) reported deviations. In our opinion, the latter are the result of the precision
of horizontalization of the application, and for the future we would pay attention to the more

precise leveling of the mobile device using a tripod.

Results and analysis of anthropometry data

The variation analysis of the height/weight and BMI indicators shows that the sample is
highly uniform and symmetrical regarding the "height" indicator and relatively uniform and
asymmetrical regarding the "weight" and "BMI" indicators. The high values of span are
impressive, both in the indicators of height (0.22 ¢m), and in the indicators of weight (14 kg.)
and BMI (7.25) (table 10).

Table 10. Variational analysis of anthropometric data
TEST n Xmin

Xmax R X S \% As Ex
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HEIGHT 211 1.11 1.33 0.22 1.22 | 0.05 | 3.76 [ -0.214 | -0.269
WEIGH 211 16 30 14 21.82 | 2.72 | 12.74 | 0.448* [ 0.137
BMI 211 11.42 | 18.67 7.25 1443 | 1.48 | 10.24 [ 0.481* | -0.54

The results of our study presented in table 11 shows high values of overweight and

underweight children in terms of BMI. We report higher indicators for unhealthy weight,

respectively 38 (40.87%) of the girls and 40 (33.9%) of the boys.

Table 11. Distribution of the results by weight, height and BMI

IINDICATOR girls boys
51-7.2y.0. 5.1-7.2Yy.0.
w Median 18.3 - 22.8 53 (56.99%) 18.5-23.3 84 71.19%)
E
+1 SD 21.4-26.8 19 (20.43%) 21.1-26.9 20 16.95%)
|
G +2 SD 24.8 -32.1 7 (7.53%) 242-31.3 5 (4.24%)
H -1SD 15.9-19.6 9 (9.68%) 16.3 - 20.4 7 (5.93%)
T
-2SD 14.0-17.1 4 (4.3%) 14.4-18.0 2 (1.69%)
H Median 109.6 - 121.8 | 47 (48.96%) 110.3 - 122.7 58 (49.15%)
E
+1 SD 114.5 - 127.5 32 (34.41%) 114.9 - 128.0 42 35.59%)
|
G +2 SD 118.6 - 132.1 7 (7.53%) 119.4 - 134 11 (9.32%)
H -1SD 104.7 - 116.0 5 (5.38%) 105.7-117.3 4 (3.39%)
T
-2SD 100.6 - 111.4 2 (2.15%) 101.1-112.0 3 (2.54%)
Median 15.2-154 55 (59.13%) 15.3-15.5 78 66.1 %)
+1 SD 169-17.4 25 (26.88%) 16.6 -17.1 19 16.1%)
B
M +2SD 18.9-19.9 2 (2.15%) 18.3-19.1 3 (2.54%)




1 -1SD 13.9-14.0 11 (11.83%) 14.1-14.2 14 (11.86%)

-2SD 12.7-12.8 0 13.0-13.2 4 (3.39%)

TOTAL (n =211) n =93) (n=118)

The BMI measurement data (figure 5) showed respectively 25 (26.88%) girls and 19
(16.1%) boys with overweight, and 2 (2.15%) girls and 3 (2.54%) boys with indicators of obesity
out of all studied children. The percentage of underweight children is also high - 11 girls
(11.83%) and 14 boys (11.86%), as well as 4 (3.4%) boys with extremely low BMI.

80
&0
40
: n

overweight obesity underweight severe
thinness
B girls 55 25 2 11 0
m boys 78 19 3 14 -

Hgirls ®boys

Figure 5. Correlation between BMI distributions

The height indicators (figure 6) show a high percentage of children with height above the norm -
32 (34.41%) girls and 42 (35.59%) boys, as well as 7 (7.53%) girls and 11 (9.32%) boys with a
height of two standard deviations above the norm of reference values of Z - scale of WHO

(2017).
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Figure 6. Correlation between height distributions

Discussion of the results of our own methodology of kinesitherapy and swimming in

children with postural disorders and deviations in BMI
Anthropometry

The results of the measurement of the anthropometric indicators of the contingent show a
relatively uniform increase in all indicators in view of the period of more than 6 months between
the initial and final measurements. In the difference (d) before and after the kinesitherapy
program, we notice that the smallest changes in the height values are in both groups, with EG
having an increase in height by 2 cm, and in CG by 1 cm.. In terms of weight the increase in EG
is by 440 grams, and in CG by 830 grams. The most interesting are the data obtained in the
follow-up of BMI, where the results in EG show a decrease in the index by 0.05 and an increase

by 0.24 in CG (figure 7).
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Figure 7. Differences in anthropometric data after CT in EG and CG

Respiratory capacity

When measuring the respiratory capacities at rest, at maximum inspiration and maximum
expiration of the children, we report the most serious variations between EG and CG in the
"inspirium" indicators. In the EG, we report an initial value of 62.43 cm and a final value of
64.15, with a difference of 1.72 cm. In the CG, the difference between the beginning and the end
of the study is 0.75 cm. The data from "expirium" indicate greater differences in the CG (1.02
cm .) compared to EG (0.52 cm.). Resting data also indicated a greater increase in CG (1.28 cm)
compared to EG (0.8). We believe that the distribution of the indicators is normal for the age and
we associate the higher score in "inspirium" in the EG children with their participation in the

intensive swimming training program (figure 8).
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66.00

64.00
62.00
60.00
58.00
56.00
54.00
52.00
start REST end REST start end start end
INSPIRATION ' INSPIRATION EXPIRATION | EXPIRATION
BEG 58.98 59.78 6243 04.15 57.63 58.15
BCG 58.06 59.34 62.10 62.85 56.10 57.12
BEG BCG

Figure 8. Difference in indicators at the beginning and end of the vital tests
capacity

Effect of applied kinesitherapy program on general posture assessment
Adam’s test

After applying the kinesitherapy program, we report a significant improvement in Adam's
test results. In the EG of 10 children with a deviation in the test at the beginning, we report a
deviation in only 1 of the children at the end. In the CG in 7 children at baseline, the results

showed the presence of deviation again in only 1 child at the end of the study (figure 9).

30 67
61
60
40
20
0
start start end
EG CcG
HADAM'S symmetry 44 53 61 67
EADAM'S Assymetry 10 1 7 1

Figure 9. Change in Adam's test scores
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Data from the Matthias test showed improvement in postural endurance in both groups.
Before the Kinesi therapeutic program, the average values for EG were X = 16.56, and for EG
children, X = 15.49. At the end of the study, we observed values X= 19.80 for EG and X=17.13
for the children from CG. In EG, the difference in mean values (d) is greater (3.24 sec.) than that
in CG (1.65 sec.) at a significance level of @=0.001 (figure 10).

20.00
15.00
10.00

5.00

0.00
start end

BEG 16.56 19.80
BCG 1549 BEG BCG 17.13

Figure 10. Difference in the beginning and end of the Matthias test indicators for EG and
cG

Effect of applied kinesitherapy program on balance stability

The baseline data from the balance tests show that the sample is roughly uniform across
the tests: ES, Matthias, and SO. In balance board tests on land and in water, there is a large
scatter from the average value of the indicators. We believe this is due to the difficulty of the
tests and poor results in initial testing. The distribution of the data is completely symmetrical in
the tests ES and Balance board/water at the significance level a=0.05. In all tests we observe an
improvement in the results, but the most significant is the positive trend in the Matthias test with

X from 16.56 to 19.80 seconds (3.24 sec.) (figure 11).
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Figure 11. Distribution of start and end indicators in equilibrium tests

Mini-BESTest

The most significant difference in the change of results between EG and CG is in the
Preparational part (PP), respectively, with a difference of 1.07 points improvement in the results
for EG and 0.44 points for CG (table 12).

Table 12. Difference in measurements at the beginning and end of the individual components of
the Mini-BESTest

difference PP PC SO DW 006110
EG 1.07 0.68 0.13 0.24 2.12
CG 0.44 0.12 0.12 0.05 0.73
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25.00
20.00
15.00
10.00
-duannnli
0.00
EG CcG EG cG EG cG EG CcG EG cG

PP PC SO DM TOTAL
W start . 4.87 5.24 5.06 5.75 5.48 5.53 9.43 9.54 2483 26.00

mend 5.94 5.68 5.74 5.87 5.61 5.65 9.67 9.59 2093 26.78
M start ®mend

Figure 12. Results of the different components of the Mini-BESTest test

The results of the standing up to standing on toes test improved the most, and for the EG
all children received two points. We think this is due to the exercises for m. triceps surae, which
we applied in the water. The difference in the final results for the sum of indicators from the
entire test is also significant. In EG, we report a 2.12 points difference with only a 0.73 points

improvement for CG (figure 12).

Effect of the applied kinesitherapy program on the indicators of strength,

static-force endurance and mobility

Kraus Weber test for measuring static-force endurance

Data from the analysis of Kraus-Weber static abdominal strength test results are shown in
figure 13. The sample for all three tests was approximately uniform. The results showed
strengthening of the abdominal muscles in both groups. The most significant difference is in the
third test (psoas), where conducting a Kinesi therapeutic program, the average values for EG are

X =14.94 sec., and for children from CG are X=16.32 sec.. At the end of the study, the values are
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X=21.39 sec. for EG and X=19.06 sec. in children from the CG. The results regarding test (abd
+ psoas) and test (abd-psoas) are close. At a statistical significance of a=0.001 of the tests, the
difference d is respectively (-5.89 sec.) and (-6.24 sec.) for EG. At CG, the difference is smaller
(-2.66 sec.) and (-3.90).

25.00

20.00

15.00

10.00

5.00

0.00
EG cG EG cG EG cG EG cG EG cG EG cG

abd+psoas abd-psoas psoas UB LB plank
Bstart 16.67 1537 1637 | 1568 1494 1632 17.67 1641 16.3 16.44 7.44 7.25

mend 2356 | 1803 2261 1957 2139 1906 2283 1935 2183 1985 13 13.12

Figure 13. Results of the different components of the Kraus-Weber test

Trunk flexion test

The average values X at the beginning of the study are close with a result of (-3.83 c¢m.)
for EG and (-2.88 cm.) for CG, and for EG the coefficient of swing is (21 cm.). At the end of the
study, an improvement was reported in both groups with values (0.11 cm) for EG and (-0.57 cm)
(figure 14). The difference (d) is statistically significant at significance level =0.0001 and in
favor of EG with values (-3.72 cm.) for EG and (-2.31 cm.) for CG.
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Figure 14. Distribution of trunk flexion test results

Influence of the applied kinesitherapy program on the quantitative/qualitative

assessment of posture

The results of the segmental posture measurement and analysis using the New York
Posture Rating Chart at EG are shown in figure 15. The average values in all segments have
improved, with the maximum number of points (10 points), i.e. not a single child with a
deviation in the indicator. We measured the most significant difference in the abdominal segment
with an improvement in the average values from X=7.50 points at the beginning to X= 9.72
points at the end of the study with a difference d of 2.22 points. A total of 14 children improved
their indicators, and the rest maintained their high initial values. There is also a significant
improvement in the position of the ankles in children with initial values X=7.50 and final

measurement X=9.54 and with a difference d of 2.04 points.
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Figure 15. EG scores based on the individual segments of the New York Posture Rating
chart

Mobile application Posture screen mobile

The results of the study are noted in figure 16. In EG we report a small change in 5
children (9.26%), a moderate change in 10 children (18.52%), a large change in 24 children
(44.44%), no change in 12 children (22.22%) and with worsening results 3 children (5.56%). The
EG results show 6 children (8.82%) with a small change, 17 children (25%) with a moderate
change, 25 children (36.76%) with a large change, 15 children (22.06%) with no change, and 5

children (7.35%) are with worsening results.

25
20
15

10

EG CcG

msmall m medimm mmoderate “no change W decay

Figure 16. Changes in children's posture assessment using the PostureScreen Mobile®
application
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The data obtained from this study differs from other subjective posture assessment methods that
we have obtained. B. Hopkins et al. (2019) compared measurements between VICON and PSM
in 50 men aged 24.04 £ 1.81 years, without complaints and postural disorders. Compared to
VICON measurements, PSM estimates of head tilt, shoulder tilt and shift, and hip tilt and shift in

the frontal plane are inaccurate.

Influence of the applied kinesitherapy program on the development of children's

swimming skills

The data obtained from the final results of the Erbaugh test establish a statistically
significant difference in improving the swimming skills of the children from EG at a significance
level of @=0.001 (table 13). The sample is approximately uniform with a coefficient of variation
(V) of just over 10%. The results from X = 7.70 points at the beginning to X = 15.90 points at the

end of the study show that the score improved just over 100%.

Table 13. Statistical significance of the increase in Erbaugh test results

Erbaug START END MEAN
h test n
X, S, X, S, d t a
EG 54 7.70 0.90 15.19 1.78 -7.48 28.20 0.001
16
14
12
10
8
6
4

L*]

entry locomotion/ locomotion/ breathing kicking diving ring pick SCORE
front back up (total)
m start 1 135 1 1 122 113 1 7.7
Hend 2.46 2.07 1.85 2.76 217 2.02 1.85 15.19

m start mend

Figure 17. Results of individual tasks (components) in the assessment of children's swimming
abilities Erbaugh test
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When analyzing the results in the individual parts (tasks) of the scale (figure 17), an
improvement is reported in all components of the test. The most significant is the improvement
in breathing with an average value of X = 1 point at the beginning and an increase to X=2.76
points at the end of the study. Regarding the overall score, we also report a serious improvement
of X = 7.7 points at the beginning and X=15.19 points at the end of the study. The results of the
test data show that the children have largely mastered the individual tasks and swimming

competencies.
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VII. CONCLUSIONS AND RECOMMENDATIONS

Conclusions:

Based on the results of our research and study of the effect of the application of a specific
methodology of kinesitherapy and swimming for children with postural disorders and deviations

in BMI, the following conclusions are drawn:

1. Screening studies have shown a wide spread of postural disorders and BMI deviations in
preschool children.

2. The screening study revealed a large percentage of deviations in children's height
compared to the WHO 2007 height Z-scale reference values.

3. The test framework and methods we apply demonstrate reliable validity using the NYPR
posture assessment scale compared to using the Posture screen mobile application.

4. Both experimental methods have a positive impact on the respiratory function, with the
most distinct improvement of the monitored indicators observed during the inhalation of
EG.

5. The combined program of PT and swimming had a significantly better effect on the
parameters of strength and mobility, but in some balance tests (the balance test) children
from EG had lower results than those from CG.

6. The developed and implemented kinesitherapy program combined with swimming has a
better effect on normalizing the impaired indicators in children with postural disorders
and deviations in BMI compared to the program that only includes kinesitherapy

activities.
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Recommendations:

1. The experimental methods approved by us prove their effectiveness in terms of the
monitored indicators related to the correction of posture, which gives us reason to
recommend the programs for the prevention of postural disorders and overweight in
preschool children.

2. The presence of a large number and different nature of screening studies makes the
analysis of study data complex and statistically difficult to process. The development of a
common test battery tailored to the age group of children would contribute significantly
to better analyzing and structuring research data.

3. The use of mobile devices is a convenient and affordable means of detecting postural
disorders, but it is of utmost importance that it be used by a trained and technically
trained therapist.

4. The mandatory inclusion of sports and motor activities in the daily life of preschool

children is a prerequisite for building good motor habits.
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VII. DISSERTATION CONCLUSION

Undoubtedly, the sport brings health benefits when practiced correctly, but swimming,
thanks to the aquatic environment, is characterized by several specific and unique characteristics:
body position, resistance, buoyancy and hydrostatic pressure, which make it a suitable sport for
general strengthening of the body. Combining kinesitherapy and swimming in children with
postural disorders in preschool age is required as a suitable method for prevention and prevention

of postural disorders from the earliest childhood.

In the program, we mainly emphasized training in self-correction of posture, as well as
simple complexes of Kinesio therapeutic exercises that children can easily remember and
perform on their own. Aquatic exercises were primarily targeted with basic training in swimming

styles, proper breathing and balance exercises.

In the present work, we do not pretend to be maximally comprehensive on the subject.
Research in this area is a considerable number, and the information on the subject is diverse and
heterogeneous as data. The data on combined application of kinesitherapy and sports, incl. and
swimming in the correction of postural disorders and deviations in BMI are not sufficient, and

long-term follow-up of cases is lacking.
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DISSERTATION CONTRIBUTIONS

With an original character

1. A proprietary methodology of kinesitherapy and swimming was introduced for children with

postural disorders and deviations in BMI.

2. The New York Posture Rating (NYPR) posture analysis scale, which could be a useful tool for

the quantitative-qualitative assessment of posture, is described in detail.

Of scientific applied and confirmatory nature:

3. A methodology has been developed for screening and functional examination of children with
postural disorders and deviations in BMI, which allows active prevention and monitoring of the

results of kinesitherapy.

4. The reference values of Z - scale of WHO, 2017 are introduced for: BMI by age (5-19 years),
weight of girls by age (5-10 years), weight of boys by age (5-10 years), height of girls by age
(5-19 years) and height of boys by age (5-19 years).

5. Erbaugh's scale for evaluating children's swimming abilities and its application in the complex
Kinesio therapeutic program of children with postural disorders was introduced and described in

detail.

6. A mobile application Posture Screen Mobile (PSM) was examined in detail as a method for
measuring postural disorders and spinal distortions in children and its high sensitivity when

reporting the results was confirmed.
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