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BBBEJAEHUE

PABOTHA XUIIOTE3A

HEJ U 3AJJAYU HA U3CJIEIBAHETO

MATEPUAJI 1 METOAN

1. IlpenMeT Ha U3CIIEABAHETO.

2. KOHTUHTEHT Ha U3CJIeIBAHETO.

3. Opranuzanys Ha HAYYHOTO M3CJIEBaHE.

4. MeTtoay Ha HAyYHOTO M3CIIEBAHE.

PE3VJITATHU U OBCBHXKXIAHE

1. AHanu3 Ha pe3ynaTaTuTe OT IPOBEJCHUTE aHTPOIIOMETPUYHH
U3MEpBaHUA U TCCTOBEC.

1. PasmpeneneHue Ha W3BagKaTa 110 BH3PACT U IO

2. AHanm3 Ha YecToTaTa Ha HUCHK, HOpMalieH U HagHopMmeH UTM
cropen Bb3pacTTa U Ioa.

2.1. KopenaunroHnHu 3aBucuMocty Ha aerckus UTM.

3. AHanm3 Ha OOHMKOJKHUTE Ha KOPEM, TaHs ¥ XaHII CIIOpe
BB3pacTTa U MoJa.

3.1. KopenalmoHHH 3aBUCHMOCTH 32 OOMKOJIKATa Ha Tallus.

3.2. KopenaioHHU 3aBUCHMOCTH 32 OOMKOJIKAaTa Ha KOPEM.

3.3. KopenannoHH# 3aBUCHMOCTH 32 OOMKOJIKATa Ha XaHIIL.

4. Ananus Ha CTENEHTa Ha IUIOCKOCTBIIME Ha Jela B
MpEey4YUInIIHA Bh3PacT.

4.1. AHanmu3 Ha CTEIeHTa Ha IIOCKOCTHITHE B BAaTa KpaKa CIopes
NTM na neuara.

5. AHanm3 Ha MOKa3aTeNUTe 3a CUJIa Ha JOJHU KpalHUIIH,

KOpeM | TPYIL.

5.1. PasmpeneneHue Ha MOKa3aTeInTe 3a CHIa HA KOpeMHa, TphOHA
U TIIyTeallHa MyCKYyJIaTypa CIopes Mojia Ha 3CIIeIBaHUTE JeTia.
5.2. PasmpeneneHue Ha Mmoka3aTeIUTe 3a CHJla Ha KOPEeMHa, IpbOHa
U TJIyTeallHa MyCKyJaTypa CIIopes Bb3pacTTa Ha M3CIeIBaHUTE Jelia.
6. AHanu3 Ha pe3ynTaTHTe OT U3CIIeIBaHEe Ha PABHOBECHUTE
BB3MOKHOCTH.

6.1. AHanm3 Ha PaBHOBECHUTE BH3MOKHOCTH HA JIeIaTa Mo BB3PacT.
6.2. AHanm3 Ha PaBHOBECHNTE BB3MOXKHOCTH Ha JIelaTa Mo MoJl.
6.3. CpaBHHTEJICH aHAIN3 Ha PABHOBECHUTE BH3MOKHOCTH Ha JIEIaTa.
II. Ananu3 Ha pe3ynTaTHTe OT MPOBEAECHOTO AHKETHO MPOYYBaHE.
1. Amnanu3 Ha JBUTATEITHATA AKTUBHOCT HA JIel[aTa B JICTCKaTa
rpajfHa.

2. AHanw3 Ha IBUTATEIHUTE NEHHOCTHU HA JIeliaTa H3BBH JIeTCKaTa
rpajfHa.
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BBBEJEHHUE

[penyunnumHaTa BE3pacT ce Onpeness KaTto IepHo] Ha HHTCH3UBHO
(GU3NYECKO W IICMXMYECKO Pa3BHTHE, B KOIMTO 3aloyBa M3rPaKIaHETO Ha
JeTcKaTa JIMYHOCT. PaHHOTO IETCTBO € KIIIOYOB IEpUOA, B KOHTO jaemaTa
M3TpaXKIaT MOAENU Ha 3APAaBOCIOBHO XpaHEHE M (U3MYECKa aKTHBHOCT
MIOCPEACTBOM JIMYHHS OITUT, POJUTEIH, YIUTEIU U APYTU BHHIIHH (DaKTOPH.
dopmupaHuTe npe3 TO3W NEPHOJ HABHUIM U YMEHHMS Ca OT M3KIIOUUTETHO
TOJIIMO 3HaYCHHUE 3a T0-HATATHUIHUS KUBOT Ha JIelaTa ¥ KaTo Bb3PacTHH.

CbBpEeMEHHHMST HAUWH Ha XMBOT OIpaHWYaBa BPEMETO 3a JABHUIATEITHH
JEWHOCTH TIpH Jlenata U Bb3pacTHUTe. HamaneHara qBurarenHa akTHBHOCT
IIpY BB3PACTHUTE CE MPEBPBIIA B MOJEIN, KOUTO CE Bb3IPHUEMAa OT TEXHUTE
nena. O00co0sBaT ce HAKOM OCHOBHH (haKTOPH HaMansBally (u3nyeckara
aKTUBHOCT B JETCKa BB3pacT. Bce I0-BUCOKHTE W3HCKBAHUA KBM
UHTEJICKTyallHaTa IIOArOTOBKA Ha Jenara B  JCTCKH  T'PajvHH,
NPOIBIDKUATEIHUS NPECTOM NMpe eNeKTPOHHUTE SKPaHH, W3IOJI3BAHETO Ha
NPEBO3HU CPEICTBA, BMECTO XOJEHE eIl 3HAYUTEIHO HaMalsiBaT BPEMETO
3a JIBUTATeNHH JeWHOCTH. Bce MO-roysiMO 3HaYeHHE ce OTAeNsA Ha
pa3OupaHusiTa Ha POAUTEIMTE OTHOCHO HEOOXOTUMOCTTa OT pelIOBHA
JIBUTAaTeNTHA aKTHBHOCT, JIUIcaTa Ha JoOpa MaTepuaiHO-TeXHHUYecka 0Oasa,
KaKTO U Ha crieniu(puuHUTE 0COOCHOCTH 3a padoTta ¢ Hal-Mankute. Ch3aaBa
ce HeoOXOAMMOCT 3a HachpuaBaHEe Ha 3aHUMaHUS IIOBMIIABAIIA
JIBUTATEeIHATA AKTUBHOCT, HEOOXOauMa 3a MPaBHIHOTO (U3UYECKO U
KOTHUTHBHO Pa3BUTHE Ha JellaTa B PEIyYHIUIIHA Bh3PacT.

HapacTpaiara yecToraTa Ha HaJHOPMEHO TEIJIO M 3aTIbCTABAHE NPH
Jenara B MpEAyYWIMIIHA BB3pAacT C€ NPEBPbBIIa B CEPHO3EH MEIHUKO-
COLMAJIieH NpoOJeM 3a TOYTH BCHYKH CTPaHH, KOETO Hamara paHHa
JIMarHoCTHKa Ha (PM3UYECKOTO CHCTOSHHE M JBUTATENHATa aKTHBHOCT Ha
Haii-mankute. Hanara ce ome 1 HeOOX0AMMOCTTa NPEBEHIMATA 13 3all0YHE
OT Hali-paHHa BB3PACT, Thi KaTO OCHOBEH IPHOPHUTET Ha BCSKa CTpaHa OH
TpsOBano na ObJe OTIJIeKIAHETO Ha (U3WYECKH W TCHUXHYECKH 3/paBU
neta. OTroBOPHOCTTA 3a MPEOIONIsIBaHE SNUIEMHUITA OT 3aTIIBCTABAHE CPell
Jerara € He caMO Ha MHCTUTYLIMUTE, HO U Ha BCEKH POJUTENl U Ha BCEKH
paboren; ¢ Jena B MNPEAYYWIMIIHA BB3PACT, KaTO 3APABOCIOBHHUTE
MPaKTUKA TpsiOBa 1a OBAAT pasmpOCTpPaHEHW UYpe3 BCHUKH BB3MOXKHHU
CpeZCTBa U J]a JOCTUTHAT 10 BCUYKH YacTH Ha 0OIIECTBOTO.



PABOTHA XHITIOTE3A

Bp3 ocHOBa Ha aHaNM3a Ha CHELUAIU3HPAHUTE JIUTEPATYPHH
W3TOYHHUNH,  I3TpakaaMe  padOTHa  XWIoTe3a,  OasmpaHa  Ha
NPENIIONIOKEHAETO, Y€ Ch3aBaHETO M amnpoOUpaHeTo Ha COOCTBEHA
METOJMKa 3a H3CJIeNBaHe Ha (M3HYECKOTO pasBHTHE M JBHI'ATEIHATA
aKTHBHOCT Ha 5-6 TOAMIIHUTE Jiela B NpeIydYHyIMIIHA Bb3pacT, KakTo U
neduHUpaHe HAa OCHOBHHUTE PHCKOBH (pakTOpH BOJCLIM JI0 yBEJINYaBaHE Ha
JIETCKOTO TEerjo Ine ObJe LEeHEH MOMOIIHWK B paHHATa JMarHOCTHKA,
npoduiIakTUKaTa M JIEYEHUETO Ha HAJHOpPMEHAaTa TeJlecHa Maca B Tasu
BB3pAcT.

OEJ U 3AJTIAYN HA U3CJIEABAHETO

HEJI Ha nucepTalMOHHUS TpyZX € Oa ce n3cueaBa (HU3HIECKOTO
pa3BUTHE W IBUI'aTEIHATA aKTUBHOCT Ha Jela B MPEAyYMIHIIHA Bb3pacT (5-
6 TOAWIIHM) C HaJHOPMEHO TETJIO M 3aTIBCTSBAHE Ha TEPUTOpPHUITA HA
obmmHa Crapa 3aropa.

3AJAYN HA U3CJIIEABAHETO - OCHOBHUTE M3CJIEIOBATEICKU
3aJa4M, KOUTO TPsOBa peUIMM 3a Ja MOCTHIHEM Taka IOCTaBeHaTa el ca
CJIC/THUTE!

1. AnHanu3 Ha Hay4yHO-METOAMYHA JIUTEpaTypa W JIOKYMEHTAIHH
W3TOYHHMIIM 110 U3CJIeABaHaTa NPOOIeMAaTHKa,

2. Jla ce pa3pabot u ampoOupa COOCTBEHA MeETOAWKa 3a
npociiesiBaHe Ha (U3NYECKOTO CHCTOSIHUE W JBUraTelHaTa aKTHBHOCT Ha
Jiea B peIyYHIUIIHA Bb3PacT;

3. Jla ce m3pabotu W Bamuampa COOCTBEHa aHKeTa Ha 0Oa3ara Ha
YCTaHOBEHATa BPB3Ka Ha HAKOM NOBEJCHYCCKU (aKTOPH ChC 3aTIIbCTSIBAHE;

4. Jla ce ycTaHOBM YecTOTaTa Ha HaJHOPMEHO TETJIO M 3aTIbCTSIBAHE
cpen Jenara B MpealyduiIninHa Be3pacT B rp. Crapa 3aropa;

5. Jla ce u3cnenBa Bph3KaTa Ha MOBEACHUYECKH (PaKTOPH CBBP3aHU ChC
3aTIIBCTSIBAHETO - XPAHUTEIHU HABUIM, CTENIeH Ha (PU3nuecKa aKTHBHOCT,
€KPaHHO BpeMe, POIbDKUTEIHOCT Ha ChH;

6. Jla ce aHaMM3Mpa BIMSHUETO HA PEAMIIA PUCKOBU (DAKTOPH - TEIJIO
npu paxnane, (amuiaHa 0OpeMeHEeHOCT, o0pa3oBaHHME W JBUTaTeJIHa
aKTMBHOCT HAa PpOJUTENUTE, COIHMAJIHO-UKOHOMHYECKH CTaryc M Jip.,
YBEJIMYaBaIllM PHCKA OT 3aTIIBCTABAHE B NPEIyIHINIIHA Bb3PacT;

7. AmnanmsupaHe W 0000LIaBaHe Ha pe3yNTaTUTE M M3BEXIAaHE Ha
W3BOJIM U NTPENOPBKU, HEOOXOANMH 32 NPaKTHKATA.



MATEPHUAJI 1 METOIH

1. IpenmeT Ha M3CJIeABAHETO Ca AHTPOIIOMETPUIHUTE ITOKA3aTENN HA
Jieria B TMpeIyqriInIIHa BB3pacT (5-6 roxuman) B odburmaa Crapa 3aropa,
TAXHOTO (PU3UIECKO PA3BUTHE U IBUTATEIIHA aKTHBHOCT.

2. KOHTHHIeHT Ha u3c/IeIBaHeTO ca Jena Ha 5 1 6 TOAWITHA Bh3pacT
B 25 pmercku TpaguHU Ha Tepuropusara Ha obOmuna Crapa 3aropa. B
MIPOBEJCHOTO aHOHMMHO aHKETHO TNpoy4yBaHe y4yacTtue B3exa 109 poaurenw,
KOMTO OTroBapsixa Ha 24 pa3iW4yHU BBIPOCA, CBBP3aHU C JBHUraTeJIHA
aKTHBHOCT, 3/IpaBOCJIOBHO CHhCTOSIHME M PeAnla PUCKOBU (HAKTOPU BOJEIIU
JI0 TIOBUIIIABaHE Ha JAETCKOTO TETJIO.

3. Opranusanyus Ha HAYYHOTO U3cjeABaHe. [[poyuBaHeTo Ha HUBOTO
Ha JBWTaTeHa AaKTUBHOCT W CTENEHTa Ha HAZHOPMEHO TErio W
3aTIBCTABAHE Ha Jema poxeHu B mepuoaa 2011 r. — 2012 r. Geme gact ot
mpoekT Ha MenumuHCKH (GakynTeT npu TpakWiiCKH YHHBEPCHTET -
“IlpeBeHISI ¥ paHHAa OWAarHOCTHKA Ha TPHOHAYHUTE W3KPHUBSBAHUSI B
JNETCKUTE TPAIUHU - HHOBATHBEH CIIEMEHT B IPAKTHUECKOTO OOydCHHE Ha
CTYICHTUTE OT CIEIUATHOCT MeIuIMHCKa pexaOWInTays U eprorepanus’
cbe chaelicTBue Ha obmuHa Crapa 3aropa. M3ciensaneTo Oeie npoBeieHO
OT IMpenojaBaTeld M CTYIEHTM Ha TpakuiCKM YHHUBEPCUTET OT
CICIMATHOCT ,,MenuIlMHCKa pexabunutaims U eprotepanus’. Ha nmernara
0s1Xa NMPUJIOKEHW HEWHBAa3MBHU METOIM HA M3CJIEIBAHUS M W3MEpBaHUS, a
HMEHHO - OTJIe]] Ha CTOHKaTa Ha JETeTO, aHTPOIOMETPUYHN M3MEpPBAHUS -
PBCT, TErylo, OOMKOJKH, KaJUIIEMETpPHUs, MUArHOCTHKA Ha CTHIAIOTO H
M3MEpBaHE CTEIeHTa Ha IUIOCKocThIme. [IpenBaputenHo Oermre M3MCKaHO
WHPOPMHPAHO CHITIACHE OT CTpaHa Ha POAUTEIUTE, KaTo Te OsXa 3aro3HaTH
C METOAMKaTa W OYaKBAHUTE PE3YNITATH OT M3CICABAHETO. YYAaCTHETO Ha
Jernata W pOTUTENHTE Oelle HambIHO MOOpPOBONHO, KAaro WM Oerie
MPEeJOCTaBeHa BB3MOXKHOCT JIa C€ OTTETJT OT MPOYYBAHETO IO BCSKO
Bpeme. PomurenuTte ydacTBaxa B MpPOYYBAHETO UYpe3 MONBJIBAHETO HA
aHKeTa, UMalla 3a LeJ Ja WISHTUQHIUpa PUCKOBH (HaKTOPU BOACHIU IO
HaJIHOPMEHO TerJo M 3aTIbCTABAaHE INPH KOHKPETHOTO xaere. Te Osxa
IIOMOJIEHH Jla MONBJHAT BBIPOCHHKA B JOMOBeTe CH. AHKeTaTa 0e
MmoaudunmpaHa Ha 6a3ara Ha aHkKeTH 1o TpoekT Toy Box (www.toybox-
study.eu), xaro Briro4yBame 24 BBIOPOCA CBBP3aHH C XPAHUTECITHHUTE U
JIBUTaTeJIHM HAaBUIM Ha JIETETO, 3JIPaBOCIOBHOTO MY CBHCTOSHHE,
MIPOJIBJDKUTETHOCT HA CHHS, EKPaHHO BpeMe, CIOPT B JIeTCKaTa rpajuHa 1
W3BBH Hes M Ap. AHKeTaTa ChABPXKa CHIIO Taka BBIIPOCH H3CIIEIBAIIN
JIBUTaTeJIHATA aKTUBHOCT Ha POJUTEIIUTE, 3/[paBOCIOBHOTO UM CHCTOSHHE,
cTerieH Ha o00pa3oBaHME M COLMAIHO-UKOHOMHYECKHS CTaryc Ha
CEMENCTBOTO.



4. MeToau Ha HAYYHOTO H3CJIeIBaHe

o JlokymenmaneHn memoo - pOyIBaHE Ha HAIMYHATA OBJITapcka u
qyXXIeCTpaHHa JIUTepaTypa Mo pa3riekaaHaTa MpodIeMaTnKa;

o Ankemmno — couuon02UYecKO npoyusane — COOCTBEH METO.I.
WzroTesiHe ¥ IpOBEKIAHE HAa aHKETA.

o  Anumponomempuunu usmepeaHun u u3cjiedeanusn - N3MEpEHN ca
pBbcTa M TErjaoTo Ha Jjenara, ompeneneH e WTM u cremeHTa Ha
3aTiibcTaABaHe  crnopeq WTM  u3non3Ballku  NEpPCEHTWIIHUS — METO/.
HampaBeHa e caHTUMeTpUsl KaTo ca HM3MEPEHH OOMKOJIKUTE Ha Tanus,
KOpeM, XaHII, MUIIHUIA, 6eapo U rie3eH. M3MepeHu ca KO>KHU I'bHKH Ha M.
biceps brachii, m. triceps brachii, cynpaunnua4no, cybckamyiaapHo, KOpeMm,
o6enpo u moxmbenmpuna. OmpeneneHa ¢ CTENCHTa HAa IUIOCKOCTBHIIUE dpe3
IUTaHTOTpaMa M HeKca Ha YikuH. M3MepeHa e moABIKHOCTTa Ha TPBACH
KOIIL

o Ilpunoscuxme Tecmose 3a cmamuuHo-cuno8a U3OPBHCIAUCOCH
Ha MYyCKyJlarypata W TO crenuaimHo TecT Ha Kpayc-Bebep m Tect Ha
PromOepr 3a u3cnenBaHe Ha paBHOBECHUTE PEaKIINH.

o Mamemamuko — cmamucmuuecku memoou. Pe3yntatute OT
n3ciieBaHeTo 0siXa MOAJIOKEHH Ha CTaTUCTUYECKa 00padoTKa KaTo BCHYKH
M3UYMCIICHHS Ce U3BBPIIMXaA OT KOMITIOTHP Ha CTaHAapTHaTa nmporpama SPSS
for WINDOWS version 19.0. B 3aBUCHMOCT OT KOHKPETHUTE 3aJauyd Ha
H3CIeBAaHEeTO 0s1Xa MPUJIOKEHU CIEJHUTE MAaTeMaTHKO - CTaTHCTHYECKU
METOJIH U TIOKa3aTelu:

1. OrmmcarenHa CTaTUCTHKA Ha Ka4eCTBEHH U KOJIHMYCCTBEHHU
MIPOMEHIINBH (CpEIHNA apUTMETHYHH, CTAHIAPTHO OTKIOHEHHE, CTaHIapTHA
rpelika Ha cpenHata, 95% WHTepBaIM Ha JOBEPHUTEITHOCT; IPOIICHTH).

2. Kpocrabynanuss — ABYMEpHH TaONWIM 3a paslpelnesieHue Ha 2
MIPOMEHITHBH, C TIOKA3aTEIH 328 CTPYKTYpa (YECTOTH U IMPOLICHTH).

3. TecroBe Ha KommoropoB-CmupHoB wu lammpo-Yumk 3a
HOPMAJTHOCT Ha paslpeJieeHue.

4. Tect nHa CTIOOBHT 3a CpaBHsSBaHe Ha CPEIHU OT HE3aBUCHUMU
W3BAJIKH, C pasNpeaesieH s, OJIN3KHU O HOPMAIHOTO.

5. HemapamerpuueH TecT Ha MaH-YUTHH 3a CpaBHSBaHE Ha CPEIHU
OT HE3aBUCHMH U3BA/IKH IIPH PA3NpPeIeNeHus, Pa3IndHN OT HOPMAITHOTO.

6. MmuoxectBeH cpaBHuTeneH TecT Oneway ANOVA c Dunnett’s
Posthoc Tecr.

7. KopenanuoHneH aHanu3 ¢ M3NOJI3BaHE HA KOS(UIMEHT Ha PaHTroBa
kopenanus Ha CIUPMBH.

8. T'paduuen ananus.

B1B BcHMUKM TECTOBE € M3MOA3BaHO HUBO Ha 3HauuMocT P<0.05.



PE3YJITATH U OBCBXKJIAHE

KontuareHT Ha wm3cienBane Osxa 2029 mema or 25 rpaawHM Ha
TepuropuiaTa Ha odburmHa Crapa 3aropa (10 CIUChYeH ChCTaB). V3BppieHA
0e IUMarHOCTHKa 3a HapyIIeHa CTOHKa M HaJHOpPMEHO Terjio Ha 1483 mema
(73%), mpucwcTBanm B AeHa Ha m3cnensaneTo. OT Tax 181 nema (12,14% c
95% CI (10.48; 13.80)) Osixa KiIacUpUIMPaHU KAaTO TaKWBA C TErJIO HAJ
HOpMaTa 3a CbOTBETHATa BB3PACT U IOJI.

Ot Bcuuky u3ciensanu (n=1483) ¢ Teryo HaJy yCTaHOBEHUTE HOPMH Ca
6,7% ot neunara Ha 6 1. U 5,5%. oT 5 rogumHuTe. Pa3dnpenenenuero mno
BB3pacT npu neuara (n=181) knacupunmpaHu KaTo TakuBa ¢ HaJHOPMEHO
TETJIO W 3aTIILCTSBAHE € CIEAHOTO: Ha 6 TOAMIIHA BB3pacT - 55,56% ¢ 95%
Cl (45.82; 65.32) u 44,44% ¢ 95% CI (37.18; 51.70) na 5 roauuu (Tabm. 1).

Taoa. 1. Ilpoyenmuo paznpedenenue Ha deyama ¢ mezio Ha) Hopmamada.

5 TOQUIIHU 6 rOIUIIHNA
VBeIn4eHo TeJIeCHO TErJIo
(or 181 mema ¢ HajgHOpPMEHa TelleCHA 44,44% 55,56%
Maca)
VBeNn4eHo TeJIECHO TETJI0
(0T BcHYKH U3clieBaHy -1483 nena) 5,5% 6,7%

3a upendre Ha HaETO OpoyyBaHe oOT Bcuduku 181  nena
KIacu(pUIUIpaHu KaTo TaKKMBa C TETJIO HaJl HOPMara 3a ChOTBETHATa BB3PacT
u mon Oeme w3CieqBaHAa TMpeICTaBUTeNHa wW3Bagka oT 104 nmema,
OTTOBAPSIIU Ha KPUTEPHUUTE 32 BKIFOYBAHE B U3CIICIBAHETO.

. AHagu3 Ha pe3yiaTaTUTe OT NPOBEJACHHUTE AHTPONOMETPUYHH
H3MepBaHMsA M TeCTOBe.

1. PasnpenejeHue Ha H3BaJAKaTa N0 Bb3pacT M NHoJa. B
npeacTaBuTeNHaTa u3Bajka oT 104 nmena ce ycTaHOBsIBa MO-TOJISIM Opoit
momuuera (n=61), OT KOIKOTO MOMYeTa (n=43) yJacTBalllh B U3CJICBAHETO
(Pwr. 1).

B rpynara na 5 ropumHuTe monazat 52,5% (n=32) ot MomuueraTa u
39,5% (n=17) ot mMomuerarta. M3cnenBanu ca cpmio taka 47,5% (n=29)
Momuuera u 60,5% (n=26) MmomMueTa Ha 6 TOUIIIHA BB3pacT.
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QDue. 1. IIpoyenmno cvomnoutenue Ha u3cieosanume oeya
cnopeo év3pacmma u noJa.

2. AHajgu3 Ha 4YeCcTOTATa HA HUCBK, HOPMAJeH M HAJIHOPMEH
HUTM cnopen BB3pactTa uM nojaa. Ompenensiiki CTeNeHTa Ha
3aTiIbCTABaHe u3noi3Baiiku UWTM cropen mNepCceHTUNIHUS METOJ Ce
YCTaHOBsBA, ye 22 ot uscneaanute (21,2%) ca ¢ HopmanHo Terio, 20 nera
(19,2%) ca c HamHOopMmeHO Ternmo u 62 (59,6%) cbc 3aTibcTABaHE. B
W3CleIBAHUTE OT Hac Jeua Ha 5 rogumiHa Bb3pact ¢ M'TM Han HopMara ca
18,4%, a 65,3% ot genara ca cbc 3aTiIbCTABaHe. [Ipu 6-TOAUIIHNTE NETbT
Ha genata ¢ HamHOpMeHO Terno ¢ 20% u cbc 3aTibeTsBaHe - 54,5%
(Tabn.2).

Taéa. 2. I'pynu HTM na oeyama cnopeo év3pacmma.

Bw3pact
'pymu U'TM Ha nerero ST. 6T. 0610
IHopmarso Ternmo  [opoit 8 14 22
% 1o BB3pacT 16,3% 25,5% 21,2%
HannopmeHo terio [opoi 9 11 20
% 1o BB3pact 18,4% 20,0% 19,2%
3aTbCTABaHE Opoii 32 30 62
% 10 BB3pacT 65,3% 54,5% 59,6%
06110 Opoii 49 55 104
% mo BB3pact 100,0% 100,0% 100,0%

3abens3Ba ce yBeaMyaBaHEe YECTOTATa Ha JielaTa ¢ HaJHOPMEHO TErJIo
¢ BBp3pactTa - OT 18,4% mpu 5 roaumuute ce nosumasa Ha 20% Ha 6
TOJWIITHA BB3pacT. B rpymata Ha fmemara chC 3aTIBCTABaHE ce 3abems3Ba
obparHa TeHmeHIUsA - oT 65,3% mnpu S5 TOAWINIHWTE TPOLEHTa Ha
3aTabCTsIBaHEe HaMmalsiBa Ha 54,5% mpu 6 roaumiHUTE Nena. B nzcnenpanara
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rpyna HE CE YCTaHOBSIBaT CTATUCTUYCCKHU 3HAYHUMHU paSHI/I‘-II/IH 110 B’beaCT
(P>0.05) (dur. 2).

70.00%
59,6%
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10.00% /
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M Hopmanno Terno %« HagHopmero Terno # 3aTnbcrABaHE

@Due. 2. Ilpoyenmno cvomnowenue na zpynume HTM
cnopeo év3pacmma.

2.1. Kopeaaunonnu 3apucumoctu Ha aerckusi U'TM. Ilpoyunxme
BIIMSTHUETO Ha AETCKOTO TEIJI0 BbPXY OOMKOJIKATE Ha TaJusl, KOPEM M XaHIII.
B wuscnenBanata rpyma ce ycraHoBsBa, ye MTM Ha penara B IIYB
Kopeiupa B 3HAUMTENHA CTEMEeH ¢ oOukonkara Ha Tamus (1=0.618,
P<0.0001), ¢ KO (r=0.595, P<0.0001) u ¢ obukonkara Ha xaHma (r=0.542,
P<0.0001). ITony4yenure pe3yaTaT 10Ka3Bat, 4e ¢ yBeJIMYaBaHE TETJIOTO Ha
Jieriata ce yBeJIn4yaBaT U CTOMHOCTUTE Ha TPUTE OOUKOJIKH.

ChIo Taka u3CieIBaXMe BIMSHHETO Ha JETCKOTO TErJo BBPXY
PaBHOBECHHTE peakIMy Ha Jienara B MpeAydiInIIHa Bh3pacT. Jlokassa ce
HaJlMYhe Ha HeIpska yMepeHa 3aBHCHUMOCT Mexnay naerckus UTM u
mpobara Ha PromMOepr Ha necer kpak (r= -0.313, P=0.001) u Henpsika cnaba
kopenanusi ¢ npobara Ha Prombepr na msiB kpak (= -0.248, P=0.011).
[Momyuennurte pe3ynTaTd HU HaBEeXJaT Ha MHCBHITA, Y€ C yBeJIMYaBaHE Ha
JIETCKOTO TETJIO, CE HaMaJsiBa PaBHOBECHATA YCTOWYMBOCT M 32 JBaTa Kpaka
IIPY U3CJICABAHUTE JIUIIA.

AHaJ'II/I3I/IanMe KakKBO € BJIMAHUCTO Ha ACTCKOTO TETJIO M BBPXY
CUJIOBaTa M3JPHKIMBOCT Ha KOpPEMHA, IPbOHA U TiyTealHa MYCKyJaTypa.
JlokasBa ce Hempsika cinabda Kopemarus Mexay netckust UTM u daexcopure
Ha kopeMm u Quekcopu Ha TBC (r= -0.245, P=0.012). Jlerckoto Terio
KOpeJIupa HeTpsIKO M ChC Ci1aba cuila ¢ eKCTEH30pHUTE Ha JIOJIHU KpalHUIN
(r= -0.237, P=0.015). C yBenuyaBaHe Ha IETCKOTO TErJIO HaMalsiBa
CHJIOBAaTa W3APBXKIMBOCT B HM3CIEJBAHUTE MYCKYJNHH rpynu. Ilpum
cpnoctaBiHe Ha jaerckuss MTM ¢ ekcTeH3opuTe Ha Tpyna ChILIO ce
YCTaHOBsIBA KOpelanusi C OTpHLATENIeH 3HaK, 0e3 Haludue Ha
CTaTUCTUYECKH 3HAYMMH Pa3NINYusl B U3CJICIBAHUTE [TOKA3ATEIH.
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3. AHain3 Ha OOMKOJKHTEe HAa KOpeM, TaJusl M XaHII Ccropesn
Bb3pacTTa M 1oJja.

3.1. KopenannoHHu 3aBHCHMOCTH 32 OOMKOJKAaTa Ha Taaus. B
W3CJIeIBAaHUTE OT HAC Jela B INpenydiNIdINHA BB3pacT (5-6 rommam) ce
YCTaHOBSIBA HAJIWYME HA MpsKa 3HAYUTENHA KOpETalus Ha OOMKOJIKaTa Ha
tamua 1 UTM (r=0.618, P<0.0001). OOuxonkara Ha Taiaus KOopenupa B
rojsMa CcTemneH ¢ obOukonkara Ha kopeM (r=0.906, P<0.0001) u c
obuxonkara Ha xaHma (r=0.820, P<0.0001). [{oxa3Ba ce, 4ye yBeJIMUaBaHETO
Ha eJ{Ha OT TSAX BOJU JI0 MOBHIIABaHE CTOMHOCTUTE M HA OCTAHAJIMTE.

IIpn chmocraBsiHe Ha OOMKONKAaTa Ha TalMsi W PaBHOBECHHUTE
BB3MOKHOCTH B W3CJICIBAHHUTE JIMIA CE YCTAHOBSBA HaJMYHe Ha HEMpsKa
cnaba cTaTUCTHYECKa 3HAUMMa 3aBUCHUMOCT MEXAy OOMKOJIKaTa Ha Talus U
mpobara Ha PromOepr B micHo (r= -0.228, P=0.020). [Joka3Ba ce, 4e ¢
yBeIMYaBaHe pazMepa Ha OOMKOJIKAaTa Ha TaIHs Ce HaMaJlsiBa paBHOBECHATA
YCTOWYMBOCT Ha JAECeH Kpak IpW u3cieABaHWTe Jjmna. Hamamsasa ce
paBHOBECHATa YCTOWYHMBOCT M B JISIB KpakK, 0€3 HaJIM4YNE HA CTATUCTHYCCKH
3HAQUYMMH PA3JINYMs B N3CIICABAHUTE ITOKA3ATEIH.

IIpn cemoctaBsHe Ha OOMKONKAaTa HA Talusid CbhC CHIIOBaTa
U3APBKIMBOCT Ha KOPEMHa, rpbOHA U TJIyTealHa MYCKyJaTypa ChIIO Ce
J0Ka3Ba Hemlpska ciaba Kopenanus. Pa3muuusta ca CTaTUCTUYECKU
3HauYMMH 32 (iekcopute Ha kopeM (1= -0.223, P=0.023) u excreH3opute Ha
nonHu Kpaitauim (r= -0.305, P=0.002). ITony4yeHure pazynraTd MoKasBar,
4ye MpH H3CIEABAaHHUTE Jella C YyBeIWYaBaHE OOMKOJIKAaTa Ha Taausi ce
HaMaisBa CWJIOBAaTa W3APBAKIMBOCT HAa KOPEMHa MyCKyjlarypa |
€KCTEH30pHTE Ha JIOJTHU KpalHHUIIN.

3.2. KopeqauMOHHU 3aBMCHMOCTH 32 OOMKOJKATa Ha KOpeM.
KopemHuara oOukonka kopenmpa B 3HauuTenHa creneH ¢ UTM (r=0.595,
P<0.0001). Ilpm wu3cnemBaHWTE Oema CE YCTAaHOBSIBA IMpsKa, TOsMa M
CTaTUCTUYECKH 3HAaYMMa 3aBHCHMOCT MEXAYy OOMKOJKara Ha KOpeM |
obuxoskara Ha xaHiia (1=0.862, P<0.0001).

Hanuue e Henpsika, ciiaba Kopemamusi MeX/y KOpeMHara OOHMKOJIKa U
paBHOBECHHTE BB3MOXKHOCTH Ha JiellaTa M 3a JBara Kpaka, KaTo ¢ mpobara
Ha ProMOepr B ASCHO pe3ysiTaTuTe ca cTaTUCTHYecKH 3Haunmu (r= -0.235,
P=0.016). Jloka3Ba ce, 4e ¢ yBein4yaBaHe HAa OOMKOJKaTa Ha KOpPEM ce
HamajsiBa pPaBHOBECHATa YCTOMYMBOCT Ha 5-6 TOAMIIHUTE Jena B
MIpeAyYHITHIIHA Bb3pacT.

[Ipu cpnocTaBsHe Ha OOMKOJIKaTa Ha KOPEM ChC CHiIaTa Ha KOpEMHa,
rppOHa M TIyTeaJHa MYCKyJIaTypa, ChIIO CE€ YCTAHOBSBa Hemlpsika, ciaba
KOpeJIallMOHHA 3aBUCUMOCT 3a ¢uiekcopute Ha kopeM (r= -0.226, P=0.021)
U €KCTeH30pUTEe Ha A0JIHU KpaiHunu (1= -0.236, P=0.016). YBenuuaBane Ha
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CTOWHOCTUTE Ha OOMKOJIKaTa Ha KOpEM BOJAW A0 HaMaJsABaHE Ha CHJIOBATa
M3IPBXKINBOCT B IOCOYEHUTE MYCKYIJIHU TPYIIH.

3.3. KopenaumoHHu 3aBHCHMOCTH 32 OOMKOJKATa Ha XaHml. Tyk
CBIIO ce HaONOIaBa Hempska, ciaba 3aBUCHMOCT MEXIy OOMKOJIKaTa Ha
xaHImma c¢ npobatra Ha PromMOepr m B [BaTa JOJMHH KpalHUKA, KaTo
CTOWHOCTHUTE Cca CTATHUCTUYECKH 3HaYMMH C TpobaTta Ha ProMOepr 3a mecen
kpak (r= -0.193, P=0.050). [oxa3Ba ce, 4e ¢ yBesJuYaBaHe Ha OOMKOJIKATa
Ha XaHIIIa Ce HAMAaJIsIBaT PABHOBECHUTE BH3MOXKHOCTH Ha JICTaTa.

AHAJIOTUYHO C JPYTUTE JBE OOHMKOJIKH M TYK PE3yJITATHTE IMOKa3BarT,
4Ye C yBeJMYaBaHE Ha OOWMKOJKATa HAa XaHIIa C¢ HamallsiBa CHIIOBaTa
U3PHKIUBOCT Ha KOPEMHA W TJyTeallHa MYCKylaTypa. YCTaHOBsSBa ce
HETpsKa cj1abda CTaTHCTUYCCKU 3HAUYMMa 3aBHCUMOCT MEKIY OOMKOJIKATa Ha
XaHIIIa U eKCTeH30pH Ha NoiHA Kpaiuum (r=-0.200, P=0.042).

[lomyuennte OT HAC KOpENAMOHHW 3aBUCHMOCTH B 3HAYUTEIHA
creieH Mexny MTM, oOukonkuTe Ha Taius, KOpeM M XaHII HH JaBaT
OCHOBaHHE J[a MPEIMOI0KIM, Y B THATHOCTUKATAa HA HATHOPMEHOTO TETIIO
1 3aTIIBCTSBAHE IPH JleraTa OMxa MOTJH Ja ce BKIIOYAT TPUTE OOMKOIKH.
[Mo Hame MHeHHE ca HEOOXOIWMH I0-3aIBJIIOOYCHU MPOYYBAHHUS B Tazd
HacoKa.

4, AHaJM3 HAa CTeNeHTa Ha INIOCKOCThIIME HA JeHa B
npeIyYyWwiMiHA Bb3pacT. B m3ciensanata rpyma, ce€ yCTaHOBSIBA BHCOK
o0m1 mpoueHT (65,4%) Ha Aedopmanus Ha CTHIAIOTO B JSB Kpak. [lpu
39,4% (n=41) ot aenara ce HaOIO1aBa CliajjaHe CBOJIa HA XOJUJIOTO, a IPU
26% (n=27) e HamWIe CBHIIMHCKO IUIOCKOCTBIIHE B JIABOTO Kpade. C
HOpMaJIEH CBOJ Ha CThIajoTo ca 34,6% oT u3cienBanure aeua. B nsacHoTo
XOIMIIO ce HaOJroaBa MO-BUCOK MPOIEHT Ha nedopmanus (74%). Hame
€ TI0-BHCOK TPOIIEHT Ha CIaHaIl CBOJ B JsCHO - 47,1% (n=49) u no-romsama
YeCTOTa Ha U3pPa3eHo IockocThIune - 26,9 % (n=28). C HopMaieH cBOA Ha
X0AmIoTo ca - 26% (n=27) (Pwur. 3).
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@Due. 3. Paznpedenenue cmenenma Ha niI0CKOCIMBbRUE 8 148 U 0eCeHn KPak.

14



4.1. AHaJIH3 Ha CTeMeHTAa HA MJIOCKOCTHINeE B IBaTa KpaKa cropes
HUTM na penara. Cropen iuTepaTypHH JaHHU HAJHOpPMEHATa TeJeCHa
Maca NpH Jelara ce CBbP3Ba IIOJIOKHTEIHO C HAJMYHETO Ha IUIOCKO
xomwno. Ilpu wm3crnexBaHWTE OT HAac TPyNH JAela C HOPMATHO XOIHJIO,
CragHal CBOA M IUIOCKOCTBIIME B JIIB KpaKk HE CE€ YyCTaHOBSBAT
CTaTUCTHYECKU 3HAUYMMHU pas3iauuusg B cpenHuTe croiHocth Ha UTM
(P>0.05). Cpuio Taka He ce I0Ka3BaT CTATUCTHYECKH 3HAYUMH PA3INYMs B
cpennute croiHocTH Ha UTM 1 cTeneHTa Ha IIOCKOCTBIIUE B JIECEH Kpak
(P>0.05) (Dwur. 4).

20 13.9 19,8 19,8

19,4 %

19.5 19,4

13 18,8

185

R W

Hopma CnanHan ceoq MaockocTenUe
M Nae kpak A [eced kpak

@Duz.4. Paznpedenenue na cpeonume cmoiinocmu na HTM
cnopeo cmenenma Ha RAOCKOCHBbRUE.

5. AHaJu3 Ha MOKa3aTeJHTe 32 CHJIa Ha NOJHM KpaiiHUIH, KopeM
U Tpyn. [Ipu chrocTaBsiHE CPETHUTE CTOHHOCTH Ha TPUTE MYCKYITHHU TPYITH
ce YCTaHOBSBA HaW-BHUCOKA CTEICH Ha M3JIPHKIMBOCT Ha €KCTEH30pPUTE Ha
Tpyna 25,9+16,7 cekynau. CneaBaHu OT KOPEMHHUTE MYCKYJIM U CT'bBAUUTE
B TBC - 14,649,8 cexynmu (mean+SD). [lamHWTE OT WU3CIeABaHE Ha
eKcTeH3opuTe Ha JoiHu kpadHumm (11,449,4 cexkyHau) TMOKa3BaT Hai-
HHUCKO HUBO Ha M3JIPBKIUBOCT OT TpUTE MycKynHH rpymH (Taom. 3).

Tabn. 3. /leecnocobnocm na 2pvona, KOpEeMHA U CeOANUWHA MYCKY1amypa.
CrangapTHO
N Munnmym | MakcumyM | CpefiHa | OTKIIOHEHHE
Kopemun wmyckymun wu| 104 0 56 14.64 9.803
prexcopu Ha TBC
ExcTeH30pH Ha TPy 104 0 100 25.88 16.703
Excren3opu Ha JIK 104 0 45 11.45 9.406

5.1. PasnpeneneHue Ha MOKa3aTeInuTe 32 CHJIA HA KOPEMHA, rPb0HA
U TJIyTeaqHa MYCKYJIaTypa clopel moJa Ha u3ciaeaBaHute geuna. Ilpu
CpaBHJBAaHE HAa CPEAHUTE CTOMHOCTH 3a CHJIaTa Ha KOPEMHHUTE MYCKYIH CE
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YCTaHOBSIBA, 4Ye TE C€ pa3iuyaBaT CTATHCTUYCCKH 3HAYMNMO IO TIOJ
(P=0.002). Ilpm mMommyeraTa Ca HAaJHIE ITO-BHCOKH CPEIHH CTOWHOCTH
16,9+10,9 cek. cmpsmo Te3m Ha Momuerara 11,3+6,8cek. Cpemnure
CTOWHOCTH Ha E€KCTEH30pHTE Ha TpyIa CHIIO IMOKa3BaT M3BECTEH IpPEBEC
mpu momuuerata 27,7+16,5 cek., cupsmo momuetara 23,4+16,8 cek., kato
TYK HE C€ OTKPHBAT CTATHCTUYCCKH 3HAYNMH PaszINIUs MEXIy ABaTa I0Jia
(P>0.05). 3a excreH30puTEe Ha [OJHU KpAHHUIM, CBIIO Ca HAIUNE IO-
BHCOKHU CTOWHOCTHM 3a Momuuerata 13,2+10,1 cek. OT KOJKOTO Mpu
momuerara 8,9+7,6 cek., KaTo CTOMHOCTH Ce€ pa3inyaBaT CTATUCTHYECKU
3HaynMo 1o ol (P=0.019) (dwur. 5).

30 27,7
25 23,4
20 17
13,3
15 11,4
10 8,9
5
dnexkcopu Kopem u TEC EKCTEH30pKW TRYN exkcTeHsopy OK
B momuueTa ¥ momueTa

@Duez.5. Paznpedenenue na cpeonume cmoiiHocmu na cunama
Ha KopemHa, ZPbOHA U 2TIyMeanna MycKyiamypa no noi.

3a pa3znMka OT OYaKBaHWTE OT HAC II0-BHCOKH CTOMHOCTH IIpH
MOMUYETaTa B CHJaTa Ha TPUTE MYCKYJTHH TPYIH, NOIYYCHHUTE PE3yIaTaTH
MOKa3BaT TO-BUCOKH CTOWHOCTH IpH MoMHueTa. [IpuumHara oT exHa
CTpaHa MOJKE JIa Ce ThPCH B OpOsT Ha m3cienBaHuTe juna (n=104).

5.2. PaznpenesieHue Ha OKAa3aTeJMTe 32 CHJIA HA KOPeMHA, IPbLOHA
U TJIyTeaJqHa MYCKYJaTypa cmopea Bb3pacTTa HAa U3CJEABAHUTE Jena.
IIpu uscnenBane Ha KopemHa Myckynarypa u ¢iexcopu Ha TBC ce
HabmromaBa yBelIMYaBaHE Ha CHJIOBaTa HM3APHKIMBOCT CHC BB3pacTTa -
12,4+8,3 cek. mpu 5 TOAWIIHWTE HapacTBama Ha 16,7+£10,6 cex. mpu 6
TOAWITHUTE. B wm3crneaBaHnMTe TOKa3aTeNnW ca HaJIHWIE CTAaTHCTHYECKH
3HaYMMU pa3nuausg 1o Be3pact (P=0.023). Cpexnute cTOHOCTH Ha cuiara
Ha EKCTEH30pHTE Ha TpyHa CBII0 CE YBEIWYaBaT ChC BB3pAacTTa — OT
21,4+14,3 cek. npu S5 roaumuHute Ha 29,9+17,7 cek. npu 6 rOIUIIHUTE,
KaTo Te3M CTOMHOCTU C€ Pa3/IM4aBaT CTATUCTHUYECKH 3HAYMMO IO BB3PACT
(P=0.009). Cuiata Ha eKCTEH30pUTE HA JIOJHHUTE KPaHHIM CHIIO [TOKA3Ba
HapacTBaHe C¢ Bb3pactra 5-6 rogunu — ot 9,9+7.3 cek. Ha 12,9+10,8 cexk.,
06e3 N1a ce YCTAHOBSIBAT CTATUCTHUECKH 3HAUYMMM DPA3IM4Msi MO BB3PACT
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(P>0.05) (Pur. 6). [ToxyueHnuTe TaHHW MOTBBPIKAABAT HAIINTE OYAKBAHHS
3a yBelMYaBaHe HA CHUIIOBATA M3JPHKIMBOCT HA TPUTE MYCKYJIHHU TPYMH C
BB3pacTTa U 3a JBaTa MoJja.
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@Duez.6. Paznpedenenue na cpednume CmoiHOCmu Ha cuiama
Ha KopemHa, ZPbOHA U 2TIyMeanna MycKyiamypa no b3pacni.

6. AHanu3 Ha pe3yJTaTUTe OT H3CJeJBaHe HA PABHOBECHUTE
BBH3MOKHOCTH. 32 U3CJe/IBaHe HA pAaBHOBECHUTE Bb3MOXKHOCTHU Ha JieliaTa B
MpeAYYUITUIHA BB3pacT (5-6 TOIUHN) NMPUIoKUXMe npodara Ha Prombepr.
W3scnensanute nera TpsOBaiie Ja 3ama3sT PaBHOBECHE MMOCICIOBATEIHO Ha
JISIB M ICCEH KPaK, KaTO BPEMETO OeIie OTUYCTCHO B CEKYH/IH.

6.1. AHaauM3 Ha paBHOBeCHHTe BBb3MOKHOCTH Ha Jenara Io
BB3pacT. [Ipu cenocTaBsHe CpeIHHUTE CTOWHOCTH Ha ProMOepr 3a meceH
JOJICH KpaWHWK ce HaONIoJaBa yBENWYaBaHE B CPEIHHTE CTOWHOCTH C
BB3pacrTTa 5-6 TOAWHU, CHOTBETHO OT 16,8+12,4 cek. (Ipu 5 TOAUIIHATE) Ha
19,8+13,6 cek. npu 6 rOJUIIHUTE JELa.

21
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15 7
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Mpoba Ha Peombepr geceH Kpak Mpoba Ha Prombepr nAe kpak

W 5 rogywiHK A BroguiH 1

Que. 7. Paznpedenenue na cpeonume cmoinocmu na
npobama na Poombepe no ev3pacm.
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Ilo-BuCOKM cpeaHM CTOMHOCTH 3a Bb3pacTTa ca HaIMLIE WU IpHU
PromOepr B ns1B mojeH KpaHUK - oT 17,3£17,7 cex. mpu 5 romumHuTe Ha
20,1+19,9 cex. npu 6 rogumHATE. AHATH3BT HA TONyYCHUTE PE3YyITaTH B
CPemHUTE CTOMHOCTH Ha Ipobarta Ha PromOepr B J11BO M ASACHO HE MOKa3Ba
CTaTHCTHYECKH 3HAUYUMH paznudus 1o Be3pact (P>0.05) (Pwur. 7). Janaure
MOJTyYeHH B TOBA M3CIICABAaHE NMOTBBPXKIABAT HAIINTE OYAKBAHMA 3a IO-
J00pH PaBHOBECHM PEaKLUUM IPH MO-TOJEMUTE JAella U OYaKBAHOTO IO-
JBITO BpEeMe 3a 3aJbp)KaHe B JajeHara I[o3uuusi Oe3 mnpoMsHa Ha
MIOJIOXKEHHUETO Ha TAJIO0TO MM Ha HETOBM YaCTH B IPOCTPAHCTBOTO.

6.2. AHaIM3 Ha pPaBHOBECHHTE BBH3MOKHOCTH Ha JelaTa Mo MoJI.
[NonyueHuTe naHHM MOKa3BaT MO-HUCKHU CPEJHU CTOHHOCTH Ha mpobara Ha
ProMbepr B msicHo mpu momuerara 15.8+11.3 cek., crmpsMo Te3u Ha
momuuerata 20.3+14 cek. B nsBo pezynraTute ca aHanoruynu 15.1+14 cek.
pu MoMyeTara, cupsmo 21.4+21.4 cek. mpu MOMUYETATA.

VYcraHOBSBaT ce IMO-HUCKM CpEIHH CTOMHOCTH Ha TIpodata Ha
ProMOepr mpu MomueTaTa, ChbOTBETHO M II0-CJIa0W PAaBHOBECHU PEaKIMN
npu 1ax (Pur. 8). [Ipn aHanm3a Ha MONXYyYCHHWTE NaHHU HE CE€ OTKPHUBAT
CTAaTHCTHYECKH 3HauMMu pazmmaus no mon (P>0.05) B wm3crexBanute
Iokaszateny. PesynraTture OT HalleTo H3CleABaHE ca B NPOTHBOpEUYHE C
OYaKBaHUATA HU 3a M10-00pU paBHOBECHU PEeaKIMK IpU MOMYETaTa.
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B rmomuyeTa L MOMYETE

@Due. 8. Paznpeodenenue na cpeoHume cmoiiHocmu Ha
npobama na Pyombepe no noa.

6.3. CpaBHHMTeleH aHAJIW3 HA PABHOBECHHUTE BB3MOKHOCTH Ha
aenara. ChIOCTaBIWKA PaBHOBECHHUTE BB3MOXKHOCTH Ha Jela 3a JISIB U
JIeCeH Kpak ce JI0Ka3Ba HaJMYME Ha TPsKa, 3HAYATEIHA U CTaTHCTHYECKH
3HaYMMa 3aBHCHMOCT MEXAy npobara Ha ProMOepr 3a eceH  JsIB Kpak B
n3cnenBanute nena (r=0.662, P<0.0001).

PaBHOBecHMTE BB3MOXHOCTM B JIeCEH Kpak Ha Jemnara B
NpeAYyYMIIUIIHA BB3PacT KOpPEnupaT ¢ yMepeHa cuia ¢ (IIEKCOpUTe Ha
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kopeM u ¢uekcopu Ha TBC (r=0.302, P=0.002). YcraHoBsBa ce TpsKa,
yMEpeHa M CTaTUCTHYECKH 3HauMMa 3aBHCHMOCT Ha PproMOepr B HCHO ¢
eKCTeH3opuTe Ha NoiHK Kpaiauim (r=0.356, P<0.0001). Hammme e mpsxa,
cmaba cuia Ha Kopemamus Ha PromOepr B JeceH Kpak ChC Crjlata Ha
excTenzopute Ha Tpyma (r1=0.283, P=0.004).

IIpn m3cnenBaHe paBHOBECHUTE PEakIMM HA JElaTa 3a JIAB KpPak ce
JIOKa3Ba HAJIMYUE Ha NPsIKa, yMEPEHa M CTATUCTUUECKH 3HAYMMa BPB3Ka ChC
cunara Ha KopemMHa Myckyiarypa (r=0.389, P<0.0001) u cbc cuiara Ha
ekcreHsopute Ha posnHM Kpadaumm (r=0.313, P=0.001). Ilomyuyenute
KOpEJIAlIMOHHHM 3aBUCHMOCTH HH JIaBaT OCHOBaHHE Jla 3aKJIOYUM, Y€ MO-
Jno0para MyCKyJHa CWJla B KOpEMHa, 'pbOHa M TIIyTeajHa MYCKyJarypa
BOJY U JI0 O-100pa paBHOBECHA YCTOMYMBOCT NMPH 5-6 TOAUIIHUTE Jela.

II. AHayn3 Ha pe3yJITATUTE OT NPOBEAEHOTO AHKETHO NPOy4YBaHe.

3a 1a yCTAaHOBMM KaKBO € OTHOIICHHETO HA POJUTENUTE Ha Jelara ¢
HaJHOPMEHO TEerjI0 W 3aTIbCTsBaHe (5-6-TOMWIIHM) KBM  TEXHHST
XpaHWTEICH pPEXNM W ABHIaTeHA AKTHBHOCT, IIPUIOKHXME aHKETEH
Mmeron. [Ipennmoxenara aHKeTa ChIbpIKallle BBIPOCH H3CIEABAINN CBHIIO
Taka JABHTaTeNIHATa AKTHBHOCT HAa POAUTEINTE, TEXHUTE aHTPOIIOMETPHIHN
NOKaszaTelHd,  COIHAJIHO-UKOHOMHYECKH  CTaryc, o0pa3oBaHHEe U
3JIpaBOCIIOBHO CHCTOSTHHE.

1. AHaim3 Ha JBUraTe/HaTa aKTMBHOCT Ha JenaTa B JeTCKaTa
rpaauHa. V3cnenBaxme KakBa yacT OT Jiella B NPENyYMIIMIIHA BB3PacT
noceuiaBart JOIIBJIHUTCIIHUTC q)OpMI/I Ha JABUTaTCJIHA AKTHUBHOCT
MIPEZIOCTaBeHN MM B caMaTa JeTcKa I'pajJlHa - KaTro CIOpT, TaHIM U JIp.
Oxka3Ba ce roisiMa Jact ot jenara 32,1% (n=35) He moceriaBaT HHKOS OT
NpeAaraHuTe B JIETCKUTE 3aBeleHus (OpPMH 3a NMOBHUIABAHE Ha TAXHATa
¢msnyecka aktuBHocT. EnBa 11,9% (n=13) ywacTBar B pa3in4yHu BHAOBE
criopt karo ¢yrtoOon, OackerOon, OOWHM CHOPTOBE - Kapare KyIo H
noJo0Hu. Manbk € MpoIeHTa Ha Jelara y4acTBallM B 3aHUMaHHS 10
neyeOHa TMMHACTHKA, efBa 5,5% (n=6). 3abens3Ba ce BUCOK MPOIICHT Ha
nena - 41,3% (n=45) mocemaBamy pa3IdYHA BUAOBE TaHIM - HAPOJHH,
JIJATUHO U T.H.

B wm3cnenBanara rpyma ce 3a0ens3Ba J0CTa BUCOK OOII MPOLEHT
(67,9%) Ha Qu3mvecka akKTUBHOCT NPU HM3CJICABAHUTE 5-6 TONWIITHM JAela.
Ho CBIIO TakKa € HaJIUMIEC W HE MaJIbK J4JI HECyYaCTBalld B HUKOA OT
npejocTaBeHUTe ©M  GopMu 3a IBuraresHa akTtuBHocT (Dur. 9).
[MpuunHKMTE MOTaT 12 6BAAT THPCEHH OT €HA CTPaHa B Ch3AaACHUTE OOIIN
MOJENM Ha JIBUTaTelIHa aKTHBHOCT OT  DOJUTENUTE, COLHMAIHO-
NKOHOMHYECKHS CTaTyC Ha ceMelcTBara, KakTo W yOexaeHusTa Ha
BB3PACTHUTE CBBP3aHH C HEOOXOJMMOCTTAa OT JONBIHUTEIHA JIBUTATEIHA
aKTHBHOCT Ha TEXHHTE Jea.

19



41,3%

32,1%

@ue. 9. lIpouyenmno paznpedenenue Ha 0guzamennama
aKmugHocm ¢ demcKkama zpaound.

2. AHaIM3 Ha ABUraTeJIHUTE JEHHOCTH Ha /IeNaTa U3BbH JIeTCKaTa
rpaauHa. BUCOK NpOLEHT OT M3CleABaHUTE Jela HE Ce 3aHUMaBaT ChC
CHOPT W3BBH JeTcKara rpaauHa - 66,1% (n=72). OTHOCUTETHO MaJBK €
JIeNTbT Ha JieraTa mocelaBaiii HIKakbB BUJI CIIOPT U3BBH JIeTCKaTa IpaJuHa
- 28,4% (n=31) u enBa 5,5% (n=6) or memaTa ce 3aHUMaBaT CHC CIOPT
neproandHo. ToBa 61 MOTJIO f1a € eAuH OT (PAKTOPHUTE 332 HUCKOTO HHUBO HA
JIBUTaTEIHa aKTMBHOCT Ha JIeIlaTa B Ta3W BB3PAcCT, BOAEIIA O [TOBUIIABAHE
Ha TesecHOTO Terno. IlpmumHMTE cropen Hac OMxa MOIJIM J1a c€ THPCAT
CBINO Taka B JIMICATa HAa M3rPajJieHH HAaBUIM 32 (pU3MUECKH 3aHMMAaHUS U
CHOPT OIlle B paHHA JETCKa BH3PaCT, JIUIICATa Ha MOJIXO/AIIA MaTepPHAIHO-
TeXHHYecKa 0a3a, KaKTo M O0II0IOCTHIIHU CIIOPTHU ChOPBKEHHSI.

Ha ¢ur. 10 cme npeacTaBiiIv OPOIEHTHOTO pa3lpeieiicHUe Ha aerara
CHOPTYBAIllM U3BBH JETCKaTa rpaanHa. Pesynrarure nokassat o6mmo 33,9%
Ha Jiena MoceliaBay CIopT PeJA0BHO WM IEPHOIUYHO, HO BBIPEKH TOBA
JIeNTbT Ha HECIIOPTYBAIIUTE OCTaBa OKOJIO 2 I'bTU M0-BUCOK.
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CnopTyea WK HecnopTyesauu CnopTyBalll NEPHUOAUYHO

Due. 10. Ilpoyenmno cvomnowenue na cnopmyeauiu
U36bH demcKama zpaouna.
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2.1. CpaBHHUTeJIeH aHAJIU3 HA JIETCKOTO TErJo M MOCEelIeHHsATa Ha
CHOPT M3BBH JeTCKATa IPajMHA. AHAIN3BT HA IHOJIYYEHHTE Pe3yiTaTH
IOKa3Ba IO-BHCOK IPOLEHT HaZHOPMEHa TeJNeCHa Maca IIpH
HecropTyBamute (65%), cripsamo croprysamure aena (35%). B rpynara Ha
JieraTa ChC 3aTIBCTABAHE PE3YNTATHTE Ca aHAJOTUYHHM, [I0-BHCOK IPOLECHT
npu Hecnoprysamure (66,1%), cnpsimo croprysamm (33,9%), 6e3 nma ce
OTKpPHMBaT CTaTUCTUYECKH 3HauuMM paznuumsi (Pwur. 11). Hammumero Ha
HaJTHOPMEHO TErJI0 ¥ 3aTNIBCTSBAHE U B IPyIara Ha PeJOBHO CIIOPTYBAIINUTE
Jielia JI0Ka3Ba, ue 3a KOpEKLUsITa Ha TeJecHaTa Maca € HeoOXOAMMO Ja ce
BKJIFOYHM M MOAXOASIIA XpaHUTelHa porpama. OT ChIIECTBEHO 3HAYECHHE B
JICYEHUETO Ha JIETCKOTO 3aTIIBCTSABAHE € KOMIUIEKCHHST TOAXO0/ ChUeTaBalll
MpaBUJICH ABUIaTCJICH U XPAHUTCJICH PEIKUM.
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HopmanHo Terno HagHopmeHo Terno 3aTnbCTABAHE OBwo

M CrnopTysawm ~ HecnopTysalwm

@Due. 11. lIpoyenmno cvomuowienue na zpynume HTM
npu cnopmyeawiu u Hecnopmyeaugu oeya.

2.2. AHaJM3 Ha BPB3KaTa MeKAy CHOPTAa B JAeTCKa Bb3PacT M
HAKOH aHTPONOMETPHYHHM TMoKa3aTenau. [IpexcraBunam cMe Bpb3Kara
MEXXIy HECIIOPTYBAIINUTE Aelia B MpeayqrInInHa Bb3pacT (5-6 TOANIIHN) U
CTETIeHTa Ha HaJJHOPMEHA TeJlecHa Maca, OOMKOJIKaTa Ha KOpeM M CHjaTa Ha
KOpeMHa, I'pb0OHA U TiIyTeallHa MycKynaTtypa B m3cienBanara rpyna He ce
OTKpUBAT CTaTHCTHYECKH 3HaumMmu pazmmanst (P>0.05) nHa cpemaute
croiHoctH Ha WTM wMexny cmopryBamm 19,7427 wm HecmopTyBamu
19,5+2,9 nena.

He ce ycrtaHoBsiBaT cratmcTHdeckd 3HaunMu pasmmuaus (P>0.05) B
CpemHWTE CTOWHOCTHM Ha OOHMKOJKaTa Ha KOpeMa MEXAy CHOPTYBaIld
66,5+6,2 cM. U HecropTyBamu 67,5+8,4 cM. dema, KaTo ca HaJWIE TO-
BHCOKH CpPEIHH CTOMHOCTH Ha KOpPEMHa OOWKOJIKAa IpPH HECHOPTYBAIl{
Jena.

[Ipu cpnocTaBsHe HA CpelHUTE CTOWHOCTH Ha (piiekcopuTe Ha KOpem
HE ce€ OTKpPHMBAT CTaTUCTHYECKH 3HaunMu paznmuus (P>0.05) mexny
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cropryBamu 14,7+8,9 cex. m HecmopryBamu 14,1+10 cex. Pesymrature
MTOKa3Bar 1o ciraba KopeMHa MYCKyJIaTypa IpH HECIIOPTYBAILH JIela.

He ce ycTaHOBSIBaT CTaTUCTHYECKH 3HAYHMH Pa3NIAYHsi B CPEIHUTE HA
excTenzopute Ha Tpyna (P>0.05) npu nBete rpymu ciopryBamm 30,3+£19,8
cex. m HecnopryBamu 23,9+14,9 cex. HabmiomaBa ce mo-cmaba rprOHa
MyCKyJaTypa IpH HECTIOPTYBAIUTE JCTA.

Pesynrature obade moka3BaT HaIM4YME HA CTAaTUCTHYECKU 3HAYMMHU
pasmuunst (P=0.01) Ha cpemHUTE CTOWHOCTH HAa SKCTCH30PHTE HA JOJHHU
KpalHuIM Tpu crnoptyBaumure 13,948,6 cexk. M HecmopTyBamy Jaena
10,3£9,4 cex. YcraHoBsBa ce TO-cia0a IiyTeallHa MYCKyJnaTypa Hpu
HeCnopTyBaluTe Aeua. Pezynratute ca npencraBeHu Ha dur. 12.
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M cnopTyEaWK AelUE ¥ HECNORTYEa WKW AELLa

@Due. 12. Paznpedenenue na cpeonume CmouHoCmMu Ha AHMPONOMEMPUYHU
nokazamenu npu CROpmMy6auju u HECHOPMY8auil oeyda.

Jluncara Ha kopenmauumonHu 3aBucumoctu 3a MTM u kopemnara
00WKOITKa Ha JIeTiaTa B MPEIyYMIAIIHA BH3PACT, B 3aBHCUMOCT OT TOBA Al
CIIOPTYBAT WM HE, MOJYYSHH B HAIIETO M3CIeJBaHE OMXa MOTJIM Ja ce
OOSICHAT C MaJIKHAT OpO¥ M3cieBaHu Juia. Thii KaTo B CBETOBEH Mamalb e
JIoKa3aHa poJisiTa Ha (u3MUeckaTa aKTUBHOCT KaKTO 3a PEIyKIus Ha
TEJECHOTO TETJI0, Taka 1 32 HaMaJIIBaHe Ha OOWMKOJIKaTa Ha KOPEM.

He ce ycraHoBMXa CTaTHCTUYECKH 3HAYMMHU pa3Iuuds B cHjaTa Ha
KOpeMHa U TphOHa MyCKyJaTypa MpU CHOPTYBAIlld M HECIIOPTYBAIIH Jella.
Brmpeku de B n3cieqBanara rpyma ce yCTaHOBH MO-Cliaba KOpeMHa, rphOHa
U TiyTealHa MYCKyJaTypa W PECHNEKTUBHO IMO-HUCKO HUBO HA CTAaTHYHA
H3JIPBKIIMBOCT TP JIeLaTa, KOUTO HE CIOPTYBAT M3BBH JIETCKAaTa TpajnHa.
B npoydenure oT Hac TUTEpATypHU U3TOUYHULHM SICHO C€ OJUepTaBa pojsTa
Ha (u3myeckaTa aKTHBHOCT M CIIOPTa 3a PEOyKIMsS Ha TErJIOTO, a U 3a
mo1o0psiBaHe Ha ISUIOCTHOTO ICUXO0-(PH3HYECKO ChCTOSIHUE.

3. AHaju3 HA HMBOTO HAa 00pa3oBaHWe Ha poauTeauTe. EnuH OT
(akTopuTe OKa3Balll BIUSHUE B €THOJOTHATA HA 3aTILCTSIBAHETO B JIETCKA
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BB3pACT CIIOpEeJ pelWlia H3CIEeNBAaHUSA € OOpa30BAHMETO HA POTUTEIIHTE.
[To-Bucokara cremeH Ha oOpa30BaHHE CE CBBpP3Ba M C OCH3HABaHE Ha
mpobimema ot pomurenure. Kakto M mpeanpuemMane Ha MEpPKH OT TAXHA
CTpaHa MO OTHOIICHHE Ha XPAHHUTEITHUS U IBUTATEIHUS PEKUM Ha TEXHHUTE
nerma. Pesynratute OT HameTo MpoydyBaHE ITOKa3BaT, BHCOK [T Ha
poIuTeny chC cpemHo obpa3oBanue - 55% ot maiikute u 60,6% oT OammTe.
Pasnpenenenuero Ha poauTenure ¢ BHCIIe 00pa3oBaHHE € CIEAHOTO -
40,4% ot wmaiikute u 31,2% ot Oamure. Te3u CpaBHUTEIHO BUCOKU
NPOLIEHTH OMXa MOTJIM Jia OOSCHAT M NOYTH OOCKTHBHATA MpEIEeHKa Ha
pOIUTENINTE 32 TETJIOTO Ha TexHUTe Jena. CpaBHUTEIHO MAIBK € NMPOLEHTa
Ha POJUTENUTE C OCHOBHO 00pa3oBaHHUE, CHOTBETHO 4,6% 0T Maiikure u
8,3% ot Oamure.

ChnocTaBsiiky cTenieHTa Ha 00pa30BaHIe Ha MaHKUTE ChC CTETICHTA Ha
3aTIBCTSABAHE HA JelaTa Ce YCTAHOBSBa IO-BHCOK IPOICHT Ha Jema ¢
HagHOpMeHO Terno (50%) mpu cpenao oOpazoBaHuTe MaiikH, cripsiMo 45%
HAJJHOPMEHO TerJIo Ha Jella, YAUTO MalKHM ca ¢ BHCIIe oOpa3oBaHue. B
Tpymata Ha Jemarta CbC 3aTIBCTSIBaHE C€ HAONIOJaBaT aHAIOTHYHU
pesynratu - 54,8% 3armabcrend Jena, YMUTO MaMKU c€a CbC CPEAHO
obpazoBanue crpsmo 40,3% Ha Te3u C BUCIIE.

UectoTara Ha HaIHOpPMEHO Terjo mpu jernara (45%) Ha cpemaHo
oOpazoBaHuTe Oamy € Mo-BHUCOKa OT YECTOTaTa Ha HAJHOPMEHO TErJo MpU
nemata (40%) wa Oamure ¢ Bucmie oOpasoBanue. I[lomoOHU ca u
pe3yaTaTuTe B Ipymara Ha jenarta cbC 3aTibcTsABaHe. [lo-BHcCOKka yecToTa
Ha 3aTabecTsBane (59,7%) npu Oamyre cbe cpeqHO 00pa3oBaHME, CIIPSIMO
32,3% npu Oammre ¢ Bucme obpazoBanue Ha @ur. 13 u dwur.14 cme
MIPECTaBUIA MPOIICHTHOTO pas3lpeieicHue Ha CTEIeHTa Ha O0pa3oBaHHE
Ha poaurenute u kareropusita MTM Ha TexHute neua.
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0.00%

HopmanHo Terno W' HagHopmeHo Terno ¥ 3aTnbCTAEAHE

@ue. 13. Pasnpedenenue na kamezopuama HTM na deyama cnopeo
cmenenma na oopazosanue Ha MaiiKkume.
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@ue. 14. Pasnpedenenue na kamezopuama HTM na oeyama cnopeo
cimenenma Ha 00pa3oeanue Ha dawume.

4. Ananu3 Ha (u3MYecKaTa AKTHMBHOCT HAa PpPOJMTeJIMTE.
W3zcnenBaxme pABUTATENHATa AKTUBHOCT HAa POJWTENUTE, Thil Karo B
CBETOBEH Mainad BCe IOBEYE INPOYYBAHWS IOTBBPXKAABAT pPOJISATA Ha
POIUTEICKOTO MOBEJCHHE 3a HAachbpyaBaHEe W M3TpaKAaHE Ha CHOPTHU
HaBUIM y Jenara.3a ChKaJeHHe rojisiMa 4acT OT POJUTEIMTE OIpenessT
¢u3nyeckaTa CU aKTUBHOCT KaTo HHCKa - 46,8% oT maiikure u 33% ot
OamuTe. B TOBa HMCKO HUBO Ha JBUTATEJHAa aKTHBHOCT POAUTEIHTE Ca
MOCOYMIIM JISHHOCTH KaTO Pa3XOJKH Ha OTKPUTO W XOJAEHE Ieul J0 padoTa.
Bucok e nexbT Ha HecmopTyBamuTe Maiku (25,7%) u 6amu (43,1%)(Dwur.
15).
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@Due. 15. IIpoyenmnuo pasnpedenenue Ha HUEOMO
Ha ¢uzuuecka akmugHocm na pooumenume.

“Bucoko HHMBO” Ha JBHMraTejHa aKTHBHOCT ITOCOYBAT MHOIO MaliKa
gacT oT Maiikure - 5,5% W Manko HO-TOJIIM HPOUEHT oT Oammre -11%.
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Karo “BrHCOKO HMBO Ha JBUTATEIIHA AKTHBHOCT CE€ OMPEACISAT ICHHOCTH
KaTo CIIOPT BCEKHM ACH Wik 3-4 mhTH ceaMmudHo. “CpegHo HUBO Ha
JIBUTATENTHA AKTHBHOCT , BKIIIOYBANIO NEHHOCTH Karo “‘criopT 1-2 mhTH
CeIMHYHO” W MPHUABMKBAHE C KOJleno 1o pabora ca orbemsazamu 22% or
Maiikute u 12,8% ot Oammre. Thit KaTo TOMIM MPOIEHT OT MAaWKHUTE -
72,5% u 76,1% ot OamuTe MMAaT HUCKO HMBO Ha JABHUTATEIHH IECHHOCTH
JIUYHUAT TPUMEP, KOWTO JaBaT POTUTEIHUTE CIOpPEd HAC HE OM MOTBI Ja
O0bac (hakTop, CTUMYJIHpPAI] U MOTHUBHUpAI JelaTa 32 y4acTUC B aKTUBHHU
JIBUTaTEIHU JIEHHOCTH.

5. AHAJIN3 HA POABJIKATETHOCTTA HA HOIIEH ChH HA Jelara.

Hpyr daktop cbC CBHIICCTBEHO 3HAYCHHE B CTUOJOTHITA Ha
HAJIHOPMEHOTO TETJI0 U 3aTIBCTABAHETO € MPOIB/DKUTCIHOCTTA HA CHHS.
W3zcnenBaxMe MpoXBIDKATETHOCTTA HA HOIHIS CHH TIPe3 CeIMUIIaTa U mpe3
YHUKCHJIA.

5.1. IpoaBI:KNTETHOCT HA HOLEH CHH HA JielaTa npe3 ceAMMLATA
U yukeHa. [Ipm um3crnenBaHe NMPOIBIDKUTEIHOCTTA HA HONIHHUA CHH IIpe3
ceAMHUIIaTa TOJSAM TPOLEHT OT nemara - 84,4% (n=92) He cmaspar
MPENOPBKUTE 32 HOpMaJHa NPOABIDKUTEIHOCT Ha ChbH Mexay 10-12 4. [Ipu
10,1% (n=11) oT u3clIeABaHUTE € YCTAaHOBEHA IPOIBJKUTEIHOCT HA CHHS
okoJio 6-7 4. u 74,3% (n=81) mexny 8-9 waca. Camo npu 12,8% (n=14) ot
U3CJICIBAHKUTE JIella CE YCTAHOBSBA HOpPMAJTHA MPOJBDKUTEIHOCT HA CHHS
mexay 10-13u. Manka wact (2,8%) OT aHKETUpaHHTE POJIUTENH ca
MIOCOYMIIA OTTOBOP ““HE 3HAM.

Ha ®wur. 16 cme mpencraBmwim 0O0OOMICHUAT TMPOICHT CIOPEX
MIPETOPHUNTEITHATE YacOBE 3a HOMICH CHH Ipe3 CeIMHUIaTa U YUKEH]| JHU
Ha 5-6 TOQUIIIHUTE JeLa.
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@Due. 16. Ilpoyenmno paznpedenenue Ha RPOOBLANCUMETHOCH HA CHHAL.

IIpu m3cnenBaHe MPOABIDKUTETHOCTTA HAa HOIIHWSA CHH TPe3 YUKEH
JHUTE ce 3a0ensi3Ba 3HAaUNTEITHO HaMaJICHNE Ha JenaTa, KOuTo crst nof 10
yaca Ha JIeHOHoLIHe, a UMeHHO 43,1% (n=47). YBennuaBa ce u OposT Ha

25



JeraTa Cra3Ballyl HOPMHUTE 3a NMPOABIDKUTETHOCT HAa HOLICH ChH, KaTO B
rpymata Ha “10-13 gaca” momamat 51,4% (n=56). Camo exHo nere (0,9%) e
C TIPOABIDKUTEITHOCT Ha CHhHA OKOJIO 14 4. Tyk AenbT Ha pOAUTENTUTE, KOUTO
HE MOTaT Jia OINIPEAEIAT HPOIBIDKUTEIHOCTTA Ha HOIHMS CBhH Ha ETETO CH
IIpe3 YUKECH/a € MaJIKO MO-BHCOK - OKOJIO 5,5%.

5.2. CpaBHHTeJIeH aHAJIM3 HA NPOIbJKUTETHOCTTA HA HOLIHUS
ChH IIpe3 CeAMHIATA ¢ HAKOH AHTPONOMETPHYHM NOKa3aTe/d. 3a Hac
IpeAcTaBsBallle  MHTEpeC  Ja  yCTAaHOBMM  Jald  IO-KpaTkarta
NIPOJBIDKUTEIHOCT Ha CHHS NpW JelaTa B NpeaydriIvmHa Bb3pacT (5-6
roguiiHu) OM JoBena OO0 yBeJIMYaBaHE HAa KOpeMHara oOWKoJKa |
TenecHoTo Teryo. ThH KaTo B JuTepaTypaTa ca HaJUIE MpPOY4BAHUS
JIOKa3Ballld Bpb3KaTa MEXJy HamaleHaTa MNPOIBJDKUTEIHOCT Ha CHHA U
3aTIbCTSABaHETO TIpu gAenara. Cropen penuma aBTOpH  IO-KpaTkKaTa
MIPOXBIDKUTETHOCT Ha HOIIEH CHH, OCHUTypsiBa IIOBede BpeMe B OyIHO
CBCTOSIHUE M CHOTBETHO MOBEYE BpeMe 3a XpaHeHe. ChIIo Taka I0-MaJIKOTO
YacoBE€ HOIIEH CHH NpaBsAT JelaTa CHHIMBH M HaMalsiBaT TIXHATa
aKTHUBHOCT IIPE3 JACHS, KOETO BOAU 0 MO-MAJIKO eHepropasxol. [212,213]

IIpu cenocraBsHe Ha cpenHute croiHocTd Ha MTM mpu nenara c
HaMasieHa MPOABKUTETHOCT Ha HOlIeH chH (o 10 gaca) 19,543 ¢ te3u ¢
HOopManHa mnponabpkuTenHoct (10-12 uaca) 19,919 mpe3 cenmuniata, B
n3cieqBaHaTa OT HAac Ipyla He ce yCTAaHOBABAaT CTATUCTHYECKH 3HAYMMHU
paznuuus (P>0.05).

IIpu cemocTaBsiHe HA CpEeJHUTE CTOMHOCTH HAa OOMKOJIKAaTa Ha KOpeM
IIpU Jenara ¢ HaMaJleHa MPOABIDKUTETHOCT Ha HoIleH chH (mox 10 waca)
67+£8 cM. ¢ HOopMmamHa TponbinkuTeHOCT (10-12 dwaca) 68+5,6 cm. mpe3
CeIMHIIATa, CE YCTAHOBSIBAT MO-BHCOKH CTOMHOCTH IPH JlellaTa ¢ HOpMaHa
TIPOJIBIDKUTETHOCT HA ChH, 0€3 J]a MMa CTaTUCTHYECKH 3HAYMMHU Pa3Indus
(P>0.05) (®wur. 17).
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Y nong 10vaca @ mexay 10-12 yaca

@ue. 17. Paznpedenenue na cpeonume cmounocmu na HTM u kopemna
00UKOJIKA CROPeOd NPOOBIHCUMETHOCIMA HA HOUWLEH CBH.
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3a pa3nuka OT HAIIUTE OYAKBAaHUS M MPOYUYCHHUTE JIUTEpaTypHU
W3TOYHHLIM M0 mpobsiemMa, NpH U3CIEABAHUTE 5-6 TOIUINHU Jeua B
MPEeAYYMINIIHA BB3PACT CE yCTAHOBSBAT IMO-BHCOKH CPEIHH CTOMHOCTH B
HUTM u obukonkara Ha KOpeM IIpH AenaTa ¢ HOpMallHa IPOIBIDKATEITHOCT
Ha cbH (10-12 gaca). PesynraTure ca nmpencrasenu va @ur. 17.

6. AHaaM3 Ha 4acoBeTe eKpPaHHO BpeMe Ha Jenara B
npeIyYH/IMIIHA Bb3pacT.

B mameTo mpoyuyBaHe poauTenuTe Osxa MOMOJICHH Jaa OTOenexar
o0Imo dacoBeTe, KOWTO JiellaTa WM IpeKapBaT Ipel pa3IHYHHUTE
€JIEKTPOHHM NPUEMHMIU KaToO TEIEBU30pP, KOMIIOTHP U €JIEKTPOHHA Hrpa
IIpe3 ceAMHUIATa U IIPe3 YUKEH.

6.1. AHaJM3 HA eKPAHHOTO BpeMe Ipe3 CeAMMIATA M NMOYHMBHUTE
aHu. IIpu u3cnenBaHe Ha BpeMeTO, KOETO Jelara IpekapBaT mpex 1B
NPUEMHHUNN IIpe3 CEAMHIIATa CE YCTaHOBsBa, 4e obmo 79,8% cmasBat
Hopmutre 3a TB ekcrnoszuuus a0 2 4dac Ha AeH. Ot Tax 45% mnpekapsar
“okoz0 1-2 4.” mpeJ eneKTPOHHUTE MPUEMHHULM Ipe3 ceamuuaTa u 34,9%
oT memara “mo-mainko ot 1 4.”. He e manpk u mpornenTa (19,3%) Ha Te3w,
KOUTO CTOAT Ipen ekpaHa “okomo 2-4 4.” Camo 3a 1 gere (0,9%) ot
H3CIEABAaHUTE ca IMOCOYEHH “okojio 4-6 4.” eKpaHHO BpeMe Ipe3
cenmunara. Oomo 20,2% He crna3BaT MPENOPBKUTE U CTOST MPe]] eKPaHHUTE
moBeue oT 2 yaca Ha JieH (Taoun. 4).

Taon. 4. Ekpanno épeme npe3 ceOMunua u yukeno.

I[ExpaHHO BpeMe mpe3 CobupareneH
cenMuuaTa. Bpoit IIpoueHT MIPOLIEHT
IMo-manko ot 1 yac 38 34,9% 34,9%
(Okoso 1-2 yaca 49 45,0% 79,8%
(Oxono 2-4 yaca 21 19,3% 99,1%
(Oxomo 4-6 yaca 1 ,9% 100,0%
I[ExpanHO BpeMe npe3

MKeH THH.
[To-mainko ot 1 yac 14 12,8% 12,8%
Oxosno 1-2 yaca 43 39,4% 52,3%
(Oxoio 2-4 gaca 37 33,9% 86,2%
(Oxoio 4-6 gaca 11 10,1% 96,3%
Hay 6 yaca 4 3,7% 100,0%

IIpe3 yukeHna ce HaOMrOaBa HAMAIIIBAHE HA MPOLCHTA CTOSIIN TPEJ
ekpaHuTe “mo-manko or 1 u.” - 12,8%. HamansBa mpoueHTa U Ha Te3w,
KOUTO TpekapBar “okono 1-2 4.” - 39,4%. Karo 1o HamansBa oOmmius
nponeHt (52,2%) Ha Jerara cra3Baiid HopMuTe 10 2 Jaca TB eKCIO3HIUs
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Ha JeH mpe3 yukeHzaa. [lapanenHo ¢ ToBa ce yBenmdyaBa OOIMIMAT MPOICHT
repamu TB Hax 2 waca - 47,7%. Ot Tax 33,9% mpekapsaT mpen eKpaHa
“okoi0 2-4 4.”. 3HaYWTENIHO MOBHWIICH € INPOLEHTAa Ha [erara Iienamn
TEJICBU3HS TIPE3 yUKEHa B rpymnaTa “okoio 4-6 4.” - 10,1% u “Hag 6 4.” -
3,7% (Tabm. 4).

6.2. CpaBuuTteseH aHajau3 Ha aercku UTM u kopeMHa 00UKOJIKA
ChC ce/IMUYEH MPeCToii npej eKpaHa. 3a HAC MPEACTABISABAIIE HHTEPEC N1a
YCTaHOBUM JJaJIM BPEMETO MpEeKapaHo Mpe]] TEJICBU3MOHHUTE MPUEMHHIIH
OKa3Ba BIIMSIHUE BBPXY CTENEHTA Ha 3aTNILCTSABaHE. Pe3ynraTure mokasBar,
4Ye TOJSM MPOIEHT OT Jelarta B NpeAyYHIHIIHA BB3pacT 79,9% (n=83)
Cla3Bar NpenopbUUTETHUTE HOPMHU J1a IJIeJaT TEJIEBU3MS J0 2 yaca Ha JIeH.
He manbk e u nenst Ha aenata 20,1% (n=21) npekapsamu npea TB expan
Haj 2 yaca Ha neH. OkasBa ce, ye 20% oT meuaTta ¢ HAIHOPMEHO TErJIO U
21% cbc 3aTaBCTABaHE MPEKapBaT MOBEUYE OT 2 Yaca MpeAd eNeKTPOHHHUTE
ycTpoiictBa, cupaMo 18,2% ot Te3sm ¢ HopmanHo Terno. Cnasamu
IIPENOpBKUTE 1O 2 Yaca ekpaHHO Bpeme ca 81,8% oT nmemara ¢ HOpMamHO
terno, 80% OT Te3M B rpynarta ¢ HaAHOPMEHO Terjio U 79% ot aeuara cbe
3atinbeTsaBade (Pwur. 18).

81,8% 20% 79%

1;2% ’;0% 7

HopmanHo Terac HaaHopmero Terno 3aTmbCTABAHE
W Ao 2yaca / Han 2 vaca
Que. 18. Ilpoyenmmno pasnpedenenue Ha ceOMUUHO eKPanHo epeme

u 0emckKo mezno.

Ha ®ur. 19 cme npenctaBuiy NpoOLEHTUTE CHOTHOIICHHS HA CTENEeHTa
Ha HAJHOPMEHO TErJ0 M 3aTIbCTSABAHE CIOPEA MPOIBIDKUTENIHOCTTa Ha
€KpaHHOTO BpeMe Npe3 YUKEH].
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@Due. 19. IIpoyenmnuo paznpedenenue Ha eKPAHHOMO 8peMe npe3 YUKEHO U
0emcko mezno.

3a Hac mpejacTaBIABAIIEe MHTEpEC Aa pa3depeM Jalli MOBEYETO YacoBe
MpeKapaHu TIpel CIEKTPOHHHUTE EKPaHH C€ CBBP3BAT MOJOXKHUTEIHO C
yBEJIMYCHATa KOPEMHA OOMKOJIKA TIPH JIelaTa B IPEAYIMIHIIHA Bh3pacT (5-
6 rommmHM). PesynraTure mMOKa3BaT MO HUCKH CPEIHU CTOMHOCTH Ha
KopeMHa OOMKOIIKa Ha Jerara Tiefally ,,10-Manko oT 1 wac” TB Ha meH
(66,9+7,2 cM.), cOpsAMO Te3W CTOSINM MpeJ eKpaHa “okojo 1-2 gaca”
(67,4+7,8 cMm.) u neua raenamu TB “okoso 2-4 yaca” (67,3+8,4 cm.) Oe3 ma
CC OTKpHUBAT CTATUCTUYCCKU 3HAYUMHU pa3Indud B CPCIAHUTE HA 06I/IKOHKaTa
Ha kopeMm (P>0.05). Pegynrature ca npeacraBenu Ha Tabm. 5.

Taén. 5. Pasnpedenenue na cpednume CmoiuHOCmMU Ha 0OUKOJIKA HA KOpeM
Ha deyama cnopeo eKpaHHomo epeme npe3 ceomuyama.

95%
Confidence Interval

for Mean
Std. Std. Lower | Upper | Minim|Maxi
N | Mean |Deviation| Error Bound |Bound| um [mum
ITo-manko | 38 |66,882| ,2619 | 1,1780| 64,495 |69,269 | 53,0 |85,0

ot 1 gac

1-24aca | 49 |67,439| 7,8027 | 1,1147 | 65,198 |[69,680| 54,0 |98,0
2-4gaca | 21 |67,286| 8,4403 | 1,8418 | 63,444 |71,128| 52,0 |90,0
0610 108 67,213 | 7,6763 | ,7387 65,749 |68,677| 52,0 |98,0
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U3BOIH

1. YcranossBar ce 12,14% c 95% CI (10.48; 13.80) magHOpMEHO
TErJIO0 M 3aTIBCTABAHE Ha Jerara B MPEeIydYIINIIHA Bb3pacT (5-6roIumrHm)
B obmmua Crapa 3aropa. HaOmogaBa ce yBenmdyaBaima ce decToTra Ha
HATHOPMEHO TeTJIO ¥ HaMaJIsBallla YeCTOTa Ha 3aTIBCTABAHE C Bb3pacTTa 5-
6 roavHU B U3CJeIBaHaTa Ipyma, 0e3 Ja ce YCTaHOBSBAT CTATUCTHYECKU
3HAYUMU Pa3TUYHSL.

2. JloxazBa ce CTAaTUCTUYECKH 3HAYMMa 3aBUCUMOCT MEXAY
OOUKOJIKHTE Ha TaJUsl, KOPEM | XaHII ¢ aerckus UTM.

3. loka3Ba ce HaJIM4Yue Ha CTATUCTHYECKa 3HAYMMOCT MEXIYy TErJIoTO
Ha paxgaHe ¢ WUTM wu oOuKoJNKMTE Ha Tajuus, KOpeM M XaHll B
MpeIyIIIHIIHA BB3pacT (5-6 ToanHN).

4. HabmonaBa ce BUCOK MPOILEHT Ha Aedopmarym B xoamnaTa - 65,4%
B nsB0 U 74% B nacHo. HapactBama udecrotara Ha “‘cmagHai cBoj H
HaMaJsiBallla 4ecTOTa Ha “‘ChUIMHCKO IUIOCKOCTBIIME” B JIBaTa Kpaka ¢
BB3pactra (5-6 roauHN).

5. C yBemmuaBane Ha nerckoto Termo (UTM) m yBemnuaBaHe Ha
OOMKOIIKMTE Ha TalWs, KOPEeM M XaHII C¢ HamalsiBa paBHOBECHATa
YCTOHYHMBOCT B U3CJIEIBAHUTE JETIa.

6. PaBHOBecHHMTE peakIMM Ha Jenara 3a JSIB W JECeH Kpak B
MpEeAYyYUIIUIIHA BB3PaCT KOpEeNupaT ChC CUjlaTa Ha KOPEMHUTE MYCKYJIH,
€KCTEH30pUTE Ha JIOJIHU KpallHWIM U eKCTeH30puTe Ha Tpyma. [lo-mobpara
MYCKYJIHa CHJIa B KOpEMHa, TPhOHA W TIIyTeajJHa MYCKyJaTypa BOIU U O
mo-100pa paBHOBECHA YCTOMYUBOCT MPH 5-6 TOMUIIHUTE JeTia.

7. To-mobpa CTaTUYHO-CHIIOBA W3APBAIMBOCT Ha (IICKCOpUTE Ha
KOpeM, eKCTCH30pH Ha [OJNHH KpaWHUIM W EeKCTCH30pW Ha TpymHa IpHU
MOMHYETaTa OTKOJNKOTO TNPH MoMm4eraTa. Hamume e yBennmuaBaHe Ha
CHIIOBATa U3PHKIMBOCT HAa TPUTE MYCKYITHH IPYIIH C BH3PACTTa U 32 JBaTa
moJja.

8. C yBemnuaBane Ha gerckoro Terno (MTM) m c yBenudyaBaHe Ha
OOMKOJIKHTE HA TaJusl, KOPEM M XaHIIl CE HaMaJsiBa CTaTHYHATA CHJIOBATa
U3IPHKIMBOCT Ha KOpeMHa, TphOHA W TIIIyTeaJHa MYCKyJlaTypa Ha
H3CIIeABAHUTE JIeTa B MPEAYIMINIITHA Bb3pacT (5-6 TOIUIIHM).

9. VYcraHoBsBa ce, 4Ye JETCKOTO TEIVIO 3aBHCH OT HHUBOTO Ha
oOpa3zoBanue Ha poaurenute. HabmromaBa ce mo-BUCOK MPOIICHT Ha Jiena ¢
HaJHOPMEHO TErJI0 U 3aTIIbCTSBAHE B IpylaTa Ha POJIUTENINTE ChC CPEIHO
00pa3oBaHue, CIIPSMO TE3H C BUCIIIE.

10. YcraHoBsiIBa ce BHCOK NPOLEHT HA HECIOPTYBAIIM POJUTENN M
POIUTENH C HUCKO HUBO Ha (PU3NYECKA aKTHBHOCT.
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11. Hucko HUBO Ha ABUraTelIHAa aKTUBHOCT NP HU3CIEABAHUTE Jela —
roJsiM Opo HecIopTyBaIllM KakTo B JAETCKaTa TpajJiHa, Taka M U3BHH Hesl.
[lo-BuCOK TmTpOLEHT Ha HAZHOPMEHO TEIIO M 3aTIBCTABAaHE TIpU
HECTIOPTYBAIIUTE, CTIPSIMO CIIOPTYBALIUTE JCIa.

12. Hanmre ca mMo-HHUCKU CPEeIHH CTOHHOCTH Ha OOHMKOJKAa Ha KOpeM
IPU CIOPTYBAll CHPSAMO HECMOPTyBamK nera. llo-HHUCKO HHBO Ha
CTaTWYHA CHJIOBA WU3JPHKIUBOCT 32 KOpPEMHa, IphOHA U TIIIyTealHa
MYCKyJIaTypa IpH HECTIOPTYBAILUTE JIela.

13. TonsiM MpoOLIEHT Jlela HE cha3Ballld NPENOPHKUTE 32 HOpMallHa
MIPOIBJKUTENTHOCT HA ChH MPE3 CEAMMIIATA.

14. He ManbKk MpOLIEHT Ha JENa, KOUTO CTOAT Mpell eKpaHa Hal JBa
yaca Ha JIeH Mpe3 CeJIMUIIATa, KOUTO ce yBelInyaBa npe3 YUKEeHa.

15. M3paboTeHnTe 3a LENHWTe Ha HACTOSIIOTO NMPOYYBaHE KApTOH 3a
n3cieqBaHe W aHKETHa KapTa ca BaJIUIHHA M MOXKE J1a CE¢ M3IIOJI3BAT IpHU
H3cJIeqBaHe Ha Jlela B MpeIyIrINIIHA Bh3pacT.
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3AK/IIOYEHUE

Pesynrature oT HameTo MpoydBaHE MOTBBPAMXA CIHH OT OCHOBHHTE
PHUCKOBH (paKTOpH BOJACIIN IO HAJHOPMEHO TETJIO M 3aTIBCTABAHE B JETCKA
BB3pacT. XWIOJMHAMHUATA CBBp3aHa C HaMaJeHW HHUBAa Ha JIBUTATEIIHA
aKTUBHOCT B JETCKaTa TpaJiiHa W HM3BBH Hes, MPONBIDKUTEICH IPECcToit
npen TB exkpaHu, HamajneHara NPOABDKUTEIHOCT Ha HOWIEH CBH U
HEPAIMOHAIHO XPaHCHE Ce IPEBPBINAT B TJABHU DPHUCKOBH (DaKkToOpH.
OTuuTamMe HEOOXOAMMOCTTa OT JONBIHHTEIHU MPOYYBAHHS 3a BpPB3KaTa
MEXAYy IMOBHUIICHOTO JETCKO Terjio C PAaBHOBECHUTE BB3MOXXHOCTU H
CTaTWYHATa CWJIOBA W3JIPHAKIMBOCT HAa KOpPEMHA, IphOHA W TIyTeayHa
MyCKyJiaTypa cpejl Haii-majkuTe. JlaHHWTE OMXa MOIJIM Ja TMOCIYXaT B
H3rpaXIaHETO Ha CHCIHANIM3NpaHa pexaOmInTalmoHHa porpaMa Ipu ena
C TETJIO HaJl YCTAHOBEHUTE HOPMHU B MPEIYIHIINIHA BB3PacT.

YTBBpKIaBa ce HEOOXOTUMOCTTa OT POAUTEICKOTO OCHh3HABAHE Ha
mpobimema. HeoOxomumocT OT yTBBp)KIaBaHE HA JHYHHUAT IPUMEP OT
CTpaHa Ha POAWTENUTE 3a CTUMYJIHPAaHE Ha BHCOKH HHWBAa Ha JIBUTATEITHA
aKTUBHOCT W 3JIPaBOCIIOBHO XpaHEHE B ceMeUCTBOTO. JeHHOCT, KosiTo O
MOTJla YCHEIIHO Jia c€ TOJAMOMOTHE W OT JAETCKUTE TPajuHU Ype3
BKJIFOUBAHE HA CbBMECTHHU JCHHOCTH MEXIY POJAUTENH U JIeNa.

CMmsiTamMe Ye M3rOTBEHHS OT HACc KapTOH Ha M3CJelIBaHe M aHKETHa
Kapra OMxXa MOINIM Ja ce M3MOJ3BaT 3a M3CielBaHe Ha (U3HMYECKOTO
pa3BUTHC, JABUTIAaTCIIHA AKTUBHOCT W OIPCACIAHEC Ha OCHOBHU PHCKOBU
¢dakTopu TpHW Iena B NpeAyYMIIHMIIHA BB3pacT. HamsBame ce Hamero
W3cJeqBaHe Ja JOIPHHECE 3a 33aabJI00YaBaHEe Ha 3HAHWATA B OOJNACTTa HA
JNETCKOTO 3aTIBCTABAaHE B MpPEAYYHIMIIHA BBH3PACT W Ja CTUMYJIHpa
JOITBITHUTE TIPOYYBAHUS C [eN MPOoQIIaKTHKa Ha TIpo0ieMa B Ta3: Bb3PacT.
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INPEIIOPBKHA

e [lpenopsuBame mnpu wu3cieaBaHE HAa (UIMUECKOTO PA3BUTHE H
JIBUTATEJIHA aKTHBHOCT Ha JIeIaTa ¢ HaAHOPMEHO TEIJI0 U 3aTIbCTABAHE J1a
OblaT BKIIOYEHM H3CIICABAaHMWA HA PABHOBECHHWTE PEAKIWH W CHIIOBATA
H3APBAKINBOCT.

e B pyruHHHTE Wu3CNenBaHHMS B JETCKUTE TpPaJAMHU Ja Oble
BKJIIOUCHO H3MepBaHe Ha OOMKOJIKaTa Ha Taiuus M oTHoueHuero T/P.
MeauuMHCKUTE CEeCTPH B JETCKUTE TPaJHU Aa ObJaT 00y4eHH KOPEKTHO
Jla pa3lo3HaBaT CTOIHOCTMTE Ha TE3M IOKazaTeJd M Ja HacouBaT
CBOEBPEMEHHO JellaTa KbM KOHCYNTalUsd ¢ MeAuaTbp U JACTCKU
€HJJOKPHUHOJIOT.

e [lpenoppuBamMe B JETCKUTE TpagWHU Ja OBJAT BKIIOYCHH
CHELHaIM3UPaHN YacoBe IO KWHE3WTepamus MpH Jemara ¢ HaJHOPMEHO
TETJIO U 3aTIBCTSABAHE C 1€ NPO(MIaKTHKA U JICUCHHE, KOUTO OMXa MOTJIN
Jla Cce TpOBSKAAT OT CTYJCHTH M TNPETOAaBaTeNd OT CIEIHATHOCT
“MenmunuHCKa  pexaOWiuTanus ©  eprorepamus’  Ha  [pakuicKu
yHuBepcuteT rp. Ctapa 3aropa.

e Marepuannara 6a3a B I€TCKUTE TPaMHU Ja ObJe MOAEPHU3UPAHA
U Jia OCUTypsiBa BB3MOXKHOCT 3a JONBJIHUTEIHA BUTATEJIHA aKTUBHOCT Ha
3aKpUTO — CBOPBKEHMS 3a KaTepeHe, CKadaHe, OsraHe Iopanu
HEOOXOAMMOCTTa Jia ce MOAABbpKA HOPMAJHO HHMBO Ha [JBHUraTesIHa
aKTUBHOCT M B 3MMHHUTE MeECEIW, KOTaTO ca HEBBb3MOXHHM HIPHUTE Ha
OTKPHTO.

e Jla ObJe yBeIMYEHO BPEMETO 3a aKTUBHM JICHHOCTH M HaMaleHO
BPEMETO 33 CTATHYHU 3aHUMAaHUS B AETCKUTE TPaJINHH.

e VYuurenuTe NEPHOAMYHO /a TOBHIIABAT CBOSATA KBaIH(HUKAIUATA
10 OTHOIIEHWE Ha JBUTATEJHATa aKTHBHOCT M XPAHUTEIHUTE HAaBHIM Ha
Jenara B Ta3d Bb3pacT.

e Jla ce opraHum3upaT CBHBMECTHH MEPOIpPHUATHS OT CTpaHa Ha
JICTCKUTE TPaJHA C POAMTENH M Jiela, oOydaBalld W HachpyaBalld
3/IpaBOCIIOBHOTO XpaHEHe, IIOBUIIaBaHE Ha JIBUTATEJIHATa aKTUBHOCT U C
HOpPMHUTE 32 MPOIBIDKATEIIHOCT Ha HOIICH CHhH B Ta3H BB3pacT.
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NPUHOCHU HA JTUCEPTAIIMOHHUSA TPY [
1. C Hay4HO-TEOpETHUYECH XapaKTep:

e 3a mppBM IBT Ha TepuropusATa Ha obOmmua Crapa 3aropa e
MPOBEACHO OOMmIMPHO TIpoy4yBaHe Ha (U3WIECKOTO CHCTOSIHHE U
JIBUT'aTeJIHATA aKTUBHOCT 32 Bb3pacTTa 5-6 rOJuHU.

e l3scnenBanu ca puUCKOBH (AakTOpH BOJELIM A0 HaJHOPMEHa
TeJICCHa Maca B TNpeIydYWIMIIHA BB3PAacCT C LeJl NpopHIaKTHKa Ha
3aTIIBCTSIBAHETO B Ta3U BB3PACT.

2. C Hay4HO-TIpaKTHYE€H XapaKTep:

e AHanM3MpaHH ca PHUCKOBH (pakTOpHM KaTO HaMaleHa JBUTATEIHA
aKTHBHOCT, NPOJBDKUTENICH TPECTOil IIpeA  eNEeKTPOHHHWTE EKpaHH,
MIPOIBIDKUTETHOCT Ha HOIIEH U cliefo0esieH ChH, (haMmIHa 00pEeMEHEHOCT,
TETJIO NPH pakJaHe U Ap. BOACUIM 1O YBEIMYaBaHE HA JETCKOTO TEIJIO BHB
BB3pacTTa 5-6 roIuHHU.

e [IlpoyueHa e 3aBUCHUMOCTTa Ha YBEJIMYEHOTO JAETCKO TEIJI0 C
PaBHOBECHHTE M CHJIOBH BB3MOXKHOCTH Ha JiellaTa 3a ChOTBETHATa BB3pacT
" II0JI.

L4 AHaJ'II/ISI/IpaHI/I ca XPaHUTCIIHUTC HaBUIIU n 4Jecrorara B
KOHCYMAIIMsITa Ha OTIPEICTICHH TPYIN XpaHU 3a Bb3pacTra 5-6 TOJAUHU.

e AHaIM3MpaHO € POJUTEIICKOTO MOBEIEHHE M 00pa3oBaHHE U
BPB3KaTa UM C ITOBHIIEHOTO JIETCKO TETJIO.

e l3paboTeHm W BaIMAWMPAaHM Ca KapTOH 3a W3CJIEABaHE Ha
aHTPOIIOMETPUYHHUTE TOKa3aTeId Ha Jella C HaJHOPMEHO TEerJo H
3aTIIBCTSIBAHE B MPEIYYMIMIIHA Bb3PACT, U aHKETa NpOydBalla PHCKOBHUTE
(baxkTopu 3a HaAHOPMEHATa TeJeCHa Maca Ha JIella U POAUTEIH.
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INTRODUCTION

Pre-school age is a period of intense physical and mental development
marking the start of personality buildup. Early childhood is a key period in
which children form patterns of healthy eating and physical activity through
personal experience, parents, teachers, and other external factors. The habits
and skills formed during this period are essential for the further life of
children as during adulthood.

Modern lifestyle limits locomotor activities in children and adults.
Reduced locomotor activity in adults becomes a model followed by their
children too. Several major factors that reduce physical activity in
childhood are identified. Increasing demands to children's intellectual
development in kindergartens, long periods in front of electronic screens,
the use of vehicles instead of walking reduce significantly time for
locomotor activity. Increasing importance is attributed to parents’
understanding of the need for regular physical activity, the lack of good
material base, and the specificity of working with infants. Promotion of
activities that enhance locomotor activity necessary for the proper physical
and cognitive development of pre-school children is therefore arising.

The increasing incidence of overweight and obese pre-school children
is a serious medical and social problem for almost all countries, which
requires early diagnosis of the physical status and locomotor activity of
infants. There is also a need for starting prevention from the earliest
possible age, as the main priority of each country would be raising
physically and mentally healthy children. The responsibility to overcome
the obesity epidemic among children is not only institutional, but also
familial engaging everyone working with preschool age children. Health
practices should be promoted by all means to among all parts of society.



WORKING HYPOTHESIS

Having analysed the specialised literature sources, our working
hypothesis is based on the assumption that the development and test of an
own algorithm for examination of the physical development and locomotor
activity of preschool age children (5-6 years of age) and the identification of
the main risk factors leading to overweight would be an invaluable assistant
in early diagnosis, prevention and treatment of obesity at that age.

AIM AND TASKS OF STUDIES

The aim of the PhD thesis was to examine the physical development
and locomotor activity of preschool age children (5-6-year-old) with
overweight and obesity at the territory of Stara Zagora municipality.

Tasks of studies. The main tasks that should be solved to realise
study’s aim were as followed:

1. Analysis of methodical and scientific literature on the subject;

2. Development and implementation in the practice of an own
algorithm for follow-up of the physical development and locomotor activity
of preschool age children;

3. Development and validation of an own questionnaire on the basis
of the relationship of some behavioural factors and obesity;

4. To determine the prevalence of overweight and obesity among
preschool age children in Stara Zagora;

5. To investigate the relationship of behavioural factors associated
with obesity — feeding, locomotor activity, screen time, duration of sleep;

6. To analyse the effect of several risk factors (weight at birth, family
history, education degree and locomotor activity of parents, socio-
economical status etc known to increase the odds of obesity in preschool
age;

7. Analysis and summary of results, drawing conclusions and
recommendations for the practice.



MATERIAL AND METHODS

1. Subject of the study: anthropometric parameters of preschool age
children (5 to 6 years of age) in the Stara Zagora municipality, their
physical development and locomotor activity.

2. Study cohort: children at 5 to 6 years of age from 25 kindergartens
at the territory of the Stara Zagora municipality. An anonymous survey was
carried out with 109 parents with 24 questions on the locomotor activity,
health, and risk factors leading to overweight in children.

3. Experimental design. The survey on the locomotor activity and
incidence of overweight and obesity among children born in 2011 and 2012
was a part from a research project of the Faculty of medicine at the Trakia
University - Stara Zagora entitled “Prevention and early diagnosis of spinal
deformities in kindergartens — innovative element of practical training of
students from the Medical rehabilitation and ergotherapy major” in co-
operation with Stara Zagora municipality. Children were submitted to non-
invasive measurements: inspection of the posture, anthropometric
measurements (body height, weight, circumferences, caliperometry, foot
status and flat foot grade diagnostics. Informed consent was preliminary
obtained from parents, who were acquainted with the methodic and
anticipated results from the survey. The participation of children and
parents was voluntary and they were able to withdraw from the survey at
any time. Parents participated in the survey by filling a questionnaire aimed
to indentify some risk factors leading to overweight and obesity in their
children. They were asked to fill in the questionnaire at home. The
questionnaire was a modification of Toy Box project questionnaires
(www.toybox-study.eu) and included 24 questions on feeding and
locomotor habits of the children, its health, sleep duration, screen time,
involvement in sports activities in the kindergarten and out of it. The
questionnaire contained questions on the locomotor activity of parents, their
health, education degree and familial socio-economic status.

4. Research methods.

. Bibliographic study — study of available Bulgarian and foreign
literature on the topic;

. Sociological survey - development of questionnaire and
performing a survey.

. Anthropometric measurements — the height and weight of children
were measured, BMI was calculated, and obesity extent was determined
according to BMI using the percentile method. The circumferences of the
waist, abdomen, hip, arms, thighs and ankles were measured in centimeters.
Skin fold thickness measurements were taken at m. biceps brachii, m.



triceps brachii, as well as suprailiac, subscapular, abdominal, thigh and
shank skin folds. Flat foot grade was determined by means of plantogram
and Chizhin index. The chest motility was measured.

. Static strength muscle tests, in particular Kraus-Weber test, and
Romberg’s test for examination of neurological function for balance, were
applied.

. Statistical analyses. Data were processed statistically using SPSS
for Windows version 19.0 software. The following statistical tests were
used:

1. Descriptive statistics of categorical and numerical variables
(means, standard deviation, standard error of the mean, 95% confidence
limits, percents).

2. Cross-tabulation — 2x2 contingency tables with frequencies and
percents.

3. Kolmogorov-Smirnov and Shapiro-Wilk tests for normal
distribution.

4, Student’s t-test for comparing means of independent samples with
distribution close to normal.

5. Non-parametric Mann-Whitney test for comparing means of

independent samples with distribution different from normal.
6. One-way ANOVA with Dunnett’s post hoc test.
7. Spearman’s rank correlation analysis
8. Graph analysis
In all tests, the significance level was set at P<0.05.



RESULTS AND DISCUSSION

The study cohort included 2,029 children from 25 kindergartens at the
Stara Zagora municipality territory. A total of 1,483 children (73%) present
at the day of examination were screened for abnormal posture and obesity.
Of them, 181 (12,14%; 95% CI (10.48; 13.80)) were determined with
weight exceeding the normal one for the respective age and sex.

Out of all studied children (n=1,483) 6,7% of 6 year-old and 5,5% of 5
year-old were classified as overweight. The age distribution of the 181
overweight and obese children was as followed: at 6 years of age: 55,56%
(95% CL 45.82; 65.32) and a 5 years of age: 44,44% (95% CL 37.18;
51.70) (Table 1).

Table 1. Distribution of overweight by age.
5 years of age 6 years of age

Overweight children

(% from 181 overweight children) 44,44% 55,56%
Overweight children
(% of all 1483 children) 5,5% 6,7%

For the purpose of this study, a representative sample of 104
overweight children complaint to criteria for inclusion in the survey was
investigated.

I. ANALYSIS OF ANTHROPOMETRIC MEASNUREMENTS AND
TEST RESUTLS

1. Distribution by age and sex. The representative samples of 104

children comprised more girls (n=61) than boys (n=43) (Fig. 1).

70.00%
M girls M boys 60.50%
60.00%

52.50%

50.00% 47.50%

39.50%
40.00%

30.00%

20.00%

10.00%

0.00%
5 years of age 6 years of age

Fig. 1. Distribution of studied children with respect to age and sex, %.



Five-year-olds included 52,5% (n=32) of girls and 39,5% (n=17) of
boys and 6-year-old group: 47,5% (n=29) of girls and 60,5% (n=26) of
boys.

2. Analysis of the incidence of low, normal and high BMI
according to the age and sex.

Having determined obesity degree according to BMI and the percentile
method, it was found out that 22 of studied children (21,2%) were with
normal weight, 20 (19,2%) were overweight and 62 (59,6%): with obesity.
In studied 5-year-old children, abnormally high BMI was found out in
18,4%, while 65,3% were obese. Among 6-year-old children, overweight
was detected in 20% and obesity — in 54,5% (Table 2).

Table 2. BMI groups of children at different ages

Age
BMI groups 5-year-old 6-year-old Total
Normal weight number 8 14 22
% by age 16,3% 25,5% 21,2%
Overweight number 9 11 20
% by age 18,4% 20,0% 19,2%
Obese number 32 30 62
% by age 65,3% 54,5% 59,6%
Total number 49 55 104
% by age 100,0% 100,0% 100,0%

The incidence of overweight children increased with age: from 18,4%
in 5-year-olds to 20% at 6 years of age. In the obesity group, the reverse
tendency was present: decrease from 65,3% in 5 year-old children to 54,5%
in 6 year-olds. No statistically significant differences with respect to age
were found out (P>0.05) (Fig. 2).
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Fig. 2. Distribution of BMI groups according to age of children.

2.1. Correlations of BMI.

The influence of body weight of children on waist, abdomen and hip
circumferences was investigated. In the studied cohort, the BMI of
preschool age children correlated strongly with waist circumference
(r=0.618, P<0.0001), circumference of the abdomen (r=0.595, P<0.0001)
and hip (r=0.542, P<0.0001). The relationships confirmed that as weight
increases, the three circumferences increases as well.

The effect of body weight on balance of children provided evidence for
indirect moderate association of BMI and Romberg test value of right foot
(r=-0.313, P=0.001) and indirect weak correlation of BMI and Romberg
test value of left foot (r= -0.248, P=0.011). The results suggested that as
body weight increases, the balance with both feet in studied children was
worse.

The effect of body weight on strength of abdominal, trunk and gluteal
muscles was also studied. An indirect weak correlation was established
between BMI and abdominal flexors and hip flexors (r=-0.245, P=0.012).
Similar correlation was found between BMI and feet extensors (r= -0.237,
P=0.015). The strength of studied muscle groups decreased parallelly to
weight increase in children. The comparison of children’s BMI with trunk
extensors also revealed a negative correlation without statistically
significant differences.

3. Analysis of circumferences of the abdomen, waist and hip in
relation to sex and age.

3.1. Correlations of waist circumference.

Studied preschool age children exhibited direct strong correlation of
waist circumference and BMI (=0.618, P<0.0001). The waist
circumference correlated strongly with circumference of the abdomen
(r=0.906, P<0.0001) and hip circumference (r=0.820, P<0.0001). It was
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proved that as one of studied circumferences increases, it resulted in parallel
increase in the other two.

The comparison of waist circumference and balance assessed through
Romberg’s test showed indirect weak correlation with Romberg’s test value
of right foot (r= -0.228, P=0.020). It is shown that as waist circumference
increased, the balance with the right foot in studied children was reduced.
The balance with the left foot was also reduced, although insignificantly.

The comparison of waist circumference with strength of abdominal,
trunk and gluteal muscles also yielded an indirect weak correlation. The
differences were significant for abdominal flexors (r=-0.223, P=0.023) and
feet extensors (r= -0.305, P=0.002). The results suggested that as waist
circumference increased, the strength of abdominal muscles and feet
extensors decreased.

3.2. Correlations of the circumference of abdomen.

The circumference of the abdomen correlated significantly with BMI
(r=0.595, P<0.0001). A direct strong correlation was observed between
circumference of the abdomen and hip circumference (r=0.862, P<0.0001).

There was an indirect weak correlation between circumference of the
abdomen and Romberg’s test values of both feet, with statistically
significant differences for the right foot (r= -0.235, P=0.016). It was
therefore shown that as circumference of the abdomen increased, the
balance of 5 and 6 year-old children became worse.

The comparison of circumference of the abdomen with the strength of
abdominal, trunk and gluteal muscles also exhibited indirect weak
correlation for abdominal flexors (r=-0.226, P=0.021) and feet extensors (r=
-0.236, P=0.016). The increased abdominal circumference therefore resulted
in lower strength of indicated muscle groups.

3.3. Correlations of hip circumference.

Hip circumference was also weakly correlated with Romberg’s test
values for both feet with significant differences for the right foot (r=-0.193,
P=0.050). The increased hip circumference exerted an adverse effect on the
balance of children.

As for other two studied circumferences, the higher hip circumference
was associated with reduced strength of abdominal and gluteal muscles.
There was an indirect weak statistically significant associated between hip
circumference and feet extensors strength (r=-0.200, P=0.042).

The obtained significant correlations between BMI and each of waist,
abdomen and hip circumference suggested that all three should be used in
diagnostics of overweight and obesity in children. In our view, more
detailed studied in this direction are necessary.

4. Analysis of flat feet grade in preschool age children.
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The studied cohort showed a high general percentage (65,4%) of left
foot deformity. Fallen arch was found out in 39,4% (n=41) of children,
while 26% (n=27) had a flat left foot. The extent of deformity in the right
foot was higher (74%): higher incidence of fallen arch of the right foot:
47,1% (n=49) and higher incidence of flat right foot: 26,9% (n=28). Normal
feet were observed in 26% of children (n=27) (Fig. 3).

50.00%
45.00%
40.00%
35.00%
30.00% 26% 26,9%

25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Normal arch Fallen arch Flat foot

M Left foot M Right foot

Fig. 3. Distribution of flat foot grades in left and right feet.

4.1. Analysis of flat foot grade in relation to children’s BMI.
According to literature data, overweight in children correlates positively to
flat foot. In studied groups of children with normal feet, fallen arch and flat
left foot, there were no statistically significant differences in mean BMI
values (P>0.05). The same was found out for the right foot (P>0.05) (Fig.
4).

M Left foot M Rightfoot

20 19.9
19.8 19.8
19.8
19.6
19.4 19.4
19.4
19.2
19
18.8 188
18.6
18.4
18.2 — R R e —
Normal arch Fallen arch Flat foot

Fig. 4. Distribution of average BMI with regard to flat foot grade.

5. Analysis of feet, abdominal and trunk muscles strength.
The comparison of average values for the three muscle groups showed
the highest strength for trunk extensors: 25.9+16.7 s, followed by
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abdominal muscles and hip flexors — 14.6+9.8 s (meantSD). The strength
of feet extensors was the least (11.4+9.4 s) (Table 3).

Table 3. Strength of trunk, abdominal and hip muscles

Standard
N Minimum | Maximum | Mean deviation
\/Abdominal and hip 104 0 56 14.64 9.803
flexors
Trunk extensors 104 0 100 25.88 16.703
Feet extensors 104 0 45 11.45 9.406

5.1. Distribution of abdominal, trunk and gluteal muscle strength
according to the sex of children.

Abdominal muscular strength differed significantly between boys and
girls (P=0.002). The girls had higher average values than boys (16.9+10.9 s
vs 11.3+6.8 s). Average values of trunk extensors were also superior in girls
(27.7£16.5 s) than in boys (23.4+16.8 s) although insignificantly (P>0.05).
Feet extensors exhibited substantially higher values in girls than in boys
(13.2+10.1 s and 8.9+7.6 s respectively; P=0.019) (Fig. 5).

M girls M boys

30

27.7

25

20

15

10

Abdominal and hip Trunk flexors

flexors

Feet extensors

Fig. 5. Distribution of average strength measures of abdominal, trunk and hip
muscles by sex.

Unlike anticipations for higher values in boys, the three muscle groups
were found stronger in girls. A probable cause could be the cohort size
(n=104).

5.2. Distribution of abdominal, trunk and gluteal muscle strength
according to the age of children.

Abdominal muscles and hip flexors showed increased strength as age
increased: 12.44+8.3 s in 5 year-old children and 16.7+10.6 s in 6 year-olds.
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Age-related differences were significant (P=0.023). Average strength
measures of trunk extensors also increased statistically significantly with
age: from 21.4+14.3 s at 5 years of age to 29.9+17.7 s at 6 years of age
(P=0.009). Feet extensors increased between 5 years of age (9.9+7.3 s) and
6 years of age (12.9+10.8 s) but insignificantly (P>0.05) (Fig. 6). The data
confirmed anticipations for age-related increase in the strength of the three
muscle groups for both sexes.

35 M 5years of age

29.9

30 M 6 years of age

25

20

15

10

Abdominal and hip Trunk flexors Feet extensors
flexors

Fig. 6. Distribution of average strength measures of abdominal, trunk
and hip muscles by age.

6. Analysis of balance.

The Romberg’s test was used to evaluate the balance of preschool age
children. Children had to keep balance with consequently with the left and
right foot and the time was recorded in seconds.

6.1. Analysis of balance in relation to age.

The comparison of average Romberg’s test values for the right foot
showed increased average values from 16.8+12.4 s (5 years of age) to
19.8+13.6 s (6 years of age).

Higher values were demonstrated with the left foot too — 17.3+17.7 s
in 5-year-olds and 20.1+£19.9 s in 6-year-olds. The analysis of average
Romberg’s test values did not show any significant age-related differences
(P>0.05) (Fig. 7). Data confirmed expectations for better balance of older
children and longer time for keeping a given position without changing
body’s position in space.
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Fig. 7. Distribution of average Romberg’s test values by age

6.2. Analysis of balance in relation to sex.

Data showed lower values in the Romberg’s test with the right foot in
boys (15.8£11.3 s) than in girls (20.3+14 s). The results with the left foot
were similar (15.1+14 s in boys vs 21.4+21.4 s in girls).

The lower average Romberg’s test values in boys corresponded to
inferior balance in them (Fig. 8). The analysis of data did not reveal any
significant differences by sex (P>0.05) in studied parameters. The results
were opposite to our anticipations for better balance in boys.

M girls M boys
25

214

20

15

10

Rombergs test - right foot Rombergs test - left foot

=

0. 8. Distribution of average Romberg’s test values by sex.

6.3. Comparative analysis of balance in children.

Comparison of balance with the left and right foot confirmed the
presence of a direct, considerable statistically significant association
between Romberg’s test value in studied children (r=0.662, P<0.0001).

Right foot balance in preschool age children correlated moderately
with the strength of abdominal flexors and hip flexors (r=0.302, P=0.002).
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Also a direct moderate significant association with feet extensors was found
out (r=0.356, P<0.0001). The association of Romberg’s test values with the
right foot with trunk extensors was direct and weak (r=0.283, P=0.004).

The balance with the left foot revealed direct, moderate significant
associated with abdominal muscles strength (r=0.389, P<0.0001) and feet
extensors (r=0.313, P=0.001). Observed correlations allowed suggesting
that the better strength of abdominal, trunk and gluteal muscles resulted in
better balance in children at 5 and 6 years of age.

1. ANALYSIS OF QUESTIONNAIRE RESULTS

Survey through questionnaire was aimed at determining the attitude of
parents of overweight and obese children at 5-6 years of age to their
feeding and locomotor regimen. The questionnaire contained also questions
about the locomotor activity of parents, their anthropometric parameters,
socio-economical status, education level and health.

1. Analysis of locomotor activity of children in the kindergarten

We have studied what part of preschool age children were involved in
additional forms of locomotor activity in the kindergarten, e.g. sport, dances
etc. It turned out that a large proportion of children (32,1%; n=35) were not
involved in any of locomotor activity forms offered in kindergartens. Only
11,9% (n=13) played football, basketball, martial arts as karate, judo and
alike. A small part of children were engaged in healing gymnastics: only
5,5% (n=6). A high proportion (41,3%; n=45) visited folk, Latino etc.
dances.

The studied cohort was outlined with rather high share of 5-6-year-old
children involved in physical activity (67,9%). Yet, those which did not
participate of any of offered locomotor activity forms were not few (Fig. 9).
The reasons could be sought in the general locomotor stereotypes in the
family, familial socioeconomic status, and beliefs of adults on the necessity
for additional locomotor activity of their progeny.

45.00% 41,3%
40.00% 32,1%
35.00%
30.00%

25.00%

20.00% 11,9%
9,2%
15.00%

5,5%
10.00%
0.00%

sport dances other healing none
gymnastics

Fig. 9. Distribution of locomotor activity types (%) in the kindergarten
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2. Analysis of locomotor activity of children out of the
kindergarten

A high percentage of studied children were not involved in sport
activity out of the kindergarten — 66,1% (n=72). Those engaged in some
sport in their leisure time was relatively small — 28,4% (n=31) and only
5,5% (n=6) of children were occasionally engaged in some sport. This could
be one of the factors responsible for the low level of physical activity at that
age, resulting in overweight. Other causes could be found, in our view, in
the lack of habits for physical activity and sport at an early age, lack of
appropriate material base and ready access to sport facilities.

Fig. 10 depicts the proportions of children engaged in sport out of the
kindergarten. According to results, 33,9% practiced sport regularly or
occasionally, yet the share of those that did not practice any sport remained
about twice higher.

70.00% 66,1%

60.00%

50.00%

40.00%

28,4%

30.00%

20.00%

10.00% 5,5%

ooy I 2 HENNNES 0 I
Practicing sport Non-practicing sport Occasionally practicing

sports

Fig. 10. Distribution of children practicing sport out of the kindergarten.

2.1. Comparative analysis of body weight of children and sport
activity out of the kindergarten.

The analysis of results revealed higher proportion of overweight
children among those that did not practice sport (65% vs 35% practicing
sport. In the group of obese children the results were similar — 66.1% non-
involved in sport vs 33,9% practicing sport but differences were not
statistically (Fig. 11). The occurrence of overweight and obesity in the
group of children engaged regularly in sport confirmed that maintenance of
normal weight required also a proper feeding regimen. The integral
approach combined appropriate locomotor activity and diet is therefore
essential for treatment of obesity in children.
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Fig. 11. Distribution of BMI groups in children practicing sport or not.

2.2. Analysis of involvement in sport in childhood and some
anthropometric parameters.

The association between preschool age children not engaged in sport
and circumference of the abdomen, abdominal trunk and gluteal muscle
strength was evaluated. No statistically significant differences between
average BMI of children engaged in sport or not were found out 19.7+2.7
and 19.5+2.9 respectively.

There were not considerable differences in average circumference of
the abdomen values of children engaged in sport (66.5+6.2 cm) or not
(67.5+8.4 cm) with higher CA in the latter subgroup.

Abdominal flexor test values of children practicing sport — 14.7+8.9 s
were not significantly different from those that did not practice sport —
14.1£10 s. According to the results, the latter had weaker abdominal
muscles.

Similar were findings for trunk extensors (P>0.05) in children engaged
in sport or not (30.3£19.8 s and 23.9+14.9 s respectively). The trunk
muscles were weaker in non-sporting children.

However, the average values for feet extensors differed substantially
(P=0.01) in those participating in any sport (13.9+8.6 s) than in others
(10.3£9.4 s). Gluteal muscles were weaker in children that were not
involved in any sport activity (Fig. 12).
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Fig. 12. Distribution of average anthropometric parameters in children practicing
sport or not.

The lack of correlations between BMI and circumference of the
abdomen in preschool age children depending on their participation in sport
could be attributed to the small cohort size, as studies performed globally
provide evidence for the role of physical activity both for body weight and
abdominal circumference reduction.

No statistically significant differences in abdominal and trunk muscles
were found out between children engaged or not in sport although
abdominal, gluteal and trunk muscles were weaker in non-sporting children,
e.g. they showed a lower level of static strength. Literature reports clearly
demonstrated the role of physical activity and sport for weight reduction as
well as for improvement of the general psycho-physical development.

3. Analysis of education level of parents

One of the factors associated to the etiology of obesity in preschool age
according to numerous studies is the education level of parents. The higher
education is associated with better awareness of the problem and taking
measures for its prevention affecting both diet and locomotor activity. In
our survey, 55% of mothers and 60,6% of fathers were with secondary
education, while parents with higher education degree were 40,4% and
31,2% for mothers and fathers respectively. These relatively high
proportions explain the almost objective parental evaluation of children’s
body weight. Relatively few parents were with primary education (4,6% of
mothers and 8,3% of fathers).

The comparison of educational degree of mothers and overweight
grade in children showed higher proportion of overweight children (50%) in
families where mothers were with secondary education vs 45% in families
where mothers had higher education degree. Comparable results were
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obtained for obese children: 54,8% born to mothers with secondary and
40,3% - to mothers with higher education.

70.00%
Normal weight 63,6%

60.00% M Overweight
M Obese

50.00%
40.00%
30.00%

20.00%

10.00% 5%  4,8%
%

Primary school, mother Secondary school, mother Higher school, mother

0.00%

Fig. 13. Distribution of BMI groups among children in relation to educational
degree of their mothers.

The incidence of overweight in children with fathers with secondary
education (45%) exceeded that of kids whose fathers had higher educational
degree. Similarly, obese children were more in families where fathers were
with secondary education (59,7%) than families where fathers had higher
education (32,3%). Distribution of overweight according to the educational
degree of parents is presented on Fig. 13 and Fig.14.
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Fig. 14. Distribution of BMI groups among children in relation to educational
degree of their fathers.

4. Analysis of physical activity of parents

Locomotor activity of parents was evaluated as global studies
confirmed the increasing role of parental; behaviour for promotion and
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buildup of sport habits in children. Unfortunately, a large part of parents
assessed their physical activity level as low — 46,8% of mothers and 33% of
fathers. The low level of activity was defined as outdoor walking and
walking to the workplace. Non-sporting mothers and fathers constituted a
large proportion of all parents (25,7% and 43,1% respectively) (Fig. 15).

50.00% 46,8%

45.00% M father 43,1%
40.00%
35.00%
30.00%

25.00%

B mother

20.00%
15.00% 11%

9
10.00% 5,5%

5.00%

0.00%

High-level Medium-level Low-level None

Fig. 15. Distribution of physical activity levels of parents.

“High-level” physical activity was indicated by a very small part of
mothers — 5,5% and somewhat higher proportion of fathers — 11%. High-
level physical activity was defined as daily sport practice or at least 3-4
times a week. “Medium-level” physical activity including engagement in
sport 1-2 times per week and bicycling to the workplace was reported by
22% of mothers and 12.8% of fathers. As the major part of mothers and
fathers (72,5% and 76,1% respectively) were with low level of physical
activity, the personal example for their children did not stimulate or
motivate them to participate actively in any form of locomotor activity.

5. Analysis of night sleep duration of children

Another essential factor in the etiology of overweight and obesity is
sleep duration. It was studied separately for weekdays and the weekend.

5.1. Night sleep duration of children during weekdays and
weekend.

The night sleep duration during weekdays showed that a large part of
children — 84,4% (n=92) did not follow the recommendations for normal
sleep duration of 10-12 h. Sleep duration in 10,1% (n=11) of children was
about 6-7 h and in 74,3% (n=81): 8-9 h. Only 12,8% (n=14) had a normal
sleep duration between 10-13 h. A small part of parents (2,8%) responded to
the question with “I do not know”.
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The investigation of night sleep duration during the weekend showed
considerable reduction in the number of children sleeping less than 10 h —
43,1% (n=47). Those with normal sleep duration (e.g. 10-13 h) increased to
51,4% (n=56). Only one kid (0,9%) was reported to sleep for about 14 h.
The percentage of parents that were not able to answer the question about
sleep duration during the weekend was slightly higher —about 5,5%.
Distribution of night sleep duration of children at 5 and 6 years of age is
summarised on Fig. 16.
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50.00% 43,1%

40.00%
30.00%
20.00% 12,8%
10.00%
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0.00%

B Night sleep during weekdays M Night sleep during weekend

Fig. 16. Distribution of night sleep duration.

5.2. Comparative analysis of night sleep duration during weekdays
and some anthropometric parameters.

It was interesting to evaluate whether the shorter sleep duration in
preschool age children was associated with higher abdominal circumference
and increased body weight as literature reports indicate clear relationship
between lower sleep duration and obesity in children. Researchers affirm
that shorted night sleep duration was related to more time being awake and
consequently, more time for eating. Also, lower time spent sleeping makes
children sleepy and decreases their activity during the day, hence they spend
less energy.

The comparison of average BMI values of children with night sleep
duration below normal (< 10 h) with those sleeping 10-12 h during
weekdays showed no significant differences (19.5+3 vs 19.9+1.9; P>0.05).

Average circumference of the abdomen values in children sleeping less
than 10 h (67+8 cm) were not significantly different from circumference of
the abdomen of children with normal night sleep duration during weekdays
(68+5.6 cm; P>0.05).
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Unlike our expectations and published literature data, examined
children at 5 and 6 years of age with normal sleep duration of 10-12 h had
higher average BMI and circumference of the abdomen (Fig. 17).
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Fig. 17. Distribution of average BMI and circumference of the abdomen
according to night sleep duration.

6. Analysis of screen time of preschool children

One of questions requested from parents to determine the total number
of hours spent by children in front of different electronic screens e.g. TV,
computer, electronic game during weekdays and the weekend.

6.1. Analysis of screen time during weekdays and the weekend.

It was established that the time spent by 79,8% of children watching
TV during weekdays was within the norm of 2 hours daily. Out of them,
about 45% spent “about 1-2 h” in front of electronic screens and 34,9%:
“less than 1 h”. A substantial part (19,3%) spent watching a screen for
“about 2-4 h” Only one kid (0,9%) indicated screen time of “about 4-6 h”.
In general, 20,2% did not observe the recommendations for daily screen
time less than 2 hours.

During the weekend, the share of those staying in form of screens for
“less than 1 h” decreased — 12,8%, as did the share of children with screen
time of “about 1-2 h” — 39,4%. In general, the percentage of children
obeying the norm of up to 2 h daily screen exposure decreased during the
weekend (52,2%) and parallelly, those watching TV for more than 2 h
increased to 47,7%. Of the latter, 33,9% spent in front of the screen “about
2-4 h”. Considerably increased the share of children watching TV for
“about 4-6 h” — 10,1% and “more than 6 h” — 3,7% (Table 4).
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Table 4. Screen times during the weekdays and weekend

Screen time, weekdays Number Percentage Cumulative %
Lessthan 1 h 38 349 % 34,9%
IAbout 1-2 h 49 45,0 % 79,8%
IAbout 2-4 h 21 19,3% 99,1%
I/About 4-6 h 1 ,9% 100,0%
Screen time, weekend

Less than 1 h 14 12,8% 12,8%
IAbout 1-2 h 43 39,4% 52,3%
IAbout 2-4 h 37 33,9% 86,2%
I/About 4-6 h 11 10,1% 96,3%
More than 6 h 4 3,7% 100,0%

6.2. Comparison of children’s BMI and circumference of the
abdomen with screen time.

It was interesting to find out whether the time spent in front of a screen
influenced the grade of overweight. According to the results, a large part of
preschool age children (79,9%; n=83) observed the recommendation for
watching TV up to 2 h per day.

M lessthan2h B More than 2 h

90.00% 81,8% 80% 79%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00% 18,2% 20% 21%
20.00%
= i Hn Hn
0.00%
Normal weight Overweight Obese

Fig. 18. Distribution of weekdays’ screen time according to
the weight of children.

The proportion spending more than 2 h daily in from of a screen was
not as low — 20,1% (n=21). It turned out that 20% of overweight children
and 21% of obese children spent more than 2 h with electronic screens vs
18,2% of those with normal weight. Children that observed
recommendations for up to 2 h screen time were 81,8% from the normal
weight group, 80% from the overweight group and 79% of obesity group
(Fig. 18).
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Fig. 19 presents graphically proportions of normal, overweight and
obese children in relation to the time spent in front of a screen during the

weekend.
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Fig. 19. Distribution of weekend screen time according to
the weight of children
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It was interesting to verify whether the increased time spent in front of
increased circumference of the abdomen in
preschool age children. The results (Table 5) showed lower average
circumference of the abdomen values in children watching TV for “less
than 1 h” daily (66.9+£7.2 cm) vs the “about 1-2 h” daily group (67.4+7.8
cm) and “about 2-4 h” daily group (67.3£8.4 cm) without significant
between-group differences (P>0.05).

a screen correlated with

Table 5. Distribution of average circumferences of the abdomen of children in
relation to weekdays’ screen time

95% Confidence

Interval for mean
Std. Std. Lower Upper Minim  [Maxi
N Mean  [Deviation [Error limit limit um mum
Lessthan1h |38 66.882 |.2619 1.1780 [64.495 [69.269 53.0 85.0
1-2 h 49 67.439 [7.8027 1.1147 [65.198 69.680 54.0 98.0
2-4 h 21 67.286 [8.4403 1.8418 [63.444 [71.128 52.0 90.0
Total 108 |67.213 [7.6763 7387 65.749  |68.677 52.0 98.0
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CONCLUSIONS

1. The prevalence of overweight and obesity among preschool age
children in the Stara Zagora municipality was 12,14% (95% CL 10.48;
13.80). Within the studied cohort, the proportion of overweight was
increasing while that of obesity — decreasing, without any statistically
significant differences.

2. There was a statistically significant association between the
circumferences of the waist, abdomen and hip with the BMI of children.

3. There was a statistically significant association between the weight
at birth with BMI and circumferences of the waist, abdomen and hip of
children at the age of 5 and 6 years.

4. There was a high incidence of foot deformities: 65,4% in the left and
74% in the right foot. The incidence of fallen arch increased along with
decreasing incidence of true flat foot in both feet with age (5-6 years of
age).

5. The increase of body weight (BMI) and increased circumferences of
the waist, abdomen and hip were associated with inferior balance in studied
children.

6. The balance on left and right foot in preschool age children
correlated with abdominal muscle strength, feet extensor and trunk extensor
strength. The superior abdominal, trunk and gluteal muscle strength resulted
in better balance in 5-6-year-old children.

7. Girls exhibited better static strength of abdominal flexors, feet
extensors and trunk extensors than boys. The strength of the three muscle
groups was improved with age for both girls and boys.

8. The increase in body weight (BMI) and higher circumferences of
waist, abdomen and hip were associated with reduced static strength of
abdominal, trunk and gluteal muscles in preschool age children (5-6 years
of age).

9. It was established that the body weight of children was related to the
level of education of their parents. The proportion of overweight and obese
children was higher in families where parents were with secondary
education as compared to parents with higher education.

10. Among parents, the proportion of those not engaged in sport or
those with low-level physical activity was high.
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11. A low level of locomotor activity e.g. substantial number of
children not participating in any sport both in and out of the kindergarten
was observed. The proportion of overweight and obese children was higher
among those not engaged in any sport.

12. Abdominal circumference was on the average lower in children
involved in sport activity than in non-sporting children. The latter
demonstrated lower static strength of abdominal, trunk and gluteal muscles.

13. The proportion of children which did not observe the
recommendations for normal night sleep duration during weekdays was
high.

14. There was a significant percentage of children with screen time
exceeding 2 h in weekdays; it further increased during the weekend.

15. The survey card and questionnaire elaborated for the purposes of
this study are valid and could be used for examination of preschool age
children.
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HIGHLIGHTS

The results from the present study confirmed the involvement of some
of main risk factors of overweight and obesity in childhood. Hypodynamia
associated with low-level physical activity in the kindergarten and out of it,
long stay in front of electronic screens, decreased night sleep duration and
inappropriate diet were identified as the main risk factors. Additional
studies on the relationship between overweight in children and balance,
static strength of abdominal, trunk and gluteal muscles are necessary during
preschool years. These data could be useful for development of a
specialised rehabilitation program in overweight preschool age children.

The necessity for increased awareness of the problem from the part of
parents is further confirmed. There is an increasing need from personal
example in order to stimulate high-level locomotor activity and healthy
eating practices in the family. This could be successfully aided by
kindergartens through promotion of joint activities between parents and
children.

In our belief, the developed survey card and questionnaire could be
used for monitoring of physical development, locomotor activity and
identification of main risk factors in preschool age children. We truly hope
that this study would deepen the knowledge in the filed of juvenile obesity
and would stimulate additional research aimed at prevention of the problem
at this age.
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RECOMMENDATIONS

¢ Investigations of the balance and strength of some muscle groups is
recommended during examination of the physical status and locomotor
activity of overweight and obese children.

e Routine exams at kindergartens should include a measurement of
the waist circumference and the weight/height ratio. Nurses at kindergartens
should be trained to recognise accurately these measures and timely direct
children with deviations for consultations with a paediatrician and
paediatric endocrinologist.

e We recommend inclusion of specialised Kkinesitherapy in
kindergartens for children with overweight and obesity with regard to their
prevention and treatment, which could be performed by students and
instructors of Medical rehabilitation and ergotherapy from the Trakia
University — Stara Zagora.

e The facilities in the kindergartens should be modernised to allow
additional indoor activity - climbing facilities, jumping, running for
maintaining a normal level of locomotor activity during the winter months
when outdoor games are not possible.

e The time for locomotor activities in kindergartens should be
increased and the time spent in static activities - reduced.

e Teachers should periodically increase their qualification on
locomotor activity and eating habits of children at this age

e Joint events with parents and children should be organised by
kindergartens, promoting and encouraging healthy eating, increased
locomotor activity and appropriate night sleep duration at this age.
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CONTRIBUTIONS
1. Scientific-theoretical contributions:

e This is the first extensive survey on the physical development and
locomotor activity in children at 5 and 6 years of age at the territory of the
Stara Zagora municipality.

o Risk factors resulting in overweight in preschool age children were
indentified with respect to prevention of obesity at that age.

2. Scientific-practical contributions:

. Several risk factors as reduced locomotor activity, prolonged stay
in front of electronic screens, duration of night and afternoon sleep, family
history, weight at birth etc. resulting in overweight at the age of 5-6 years
were identified.

. The association of overweight with balance and strength of
children from respective age and sex was studied.

. The eating habits and frequency of consumption of specific foods
were analysed.

. The association between children weight and behaviour of parents
and their education level was studied.

. A survey card for examination of anthropometric parameters of

overweight preschool age children was developed and validated. A
questionnaire for investigation of risk factors for obesity among children
and their parents was developed too.
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