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Apstrakt: Savremen nacin zivota koji karakterise nedovoljno kretanje naj-
¢eSece dovodi do nepravilnog drzanja tela. Deca i mladi sve manje fizic¢ki
vezbaju, a sve vise vremena provode u pasivnim polozajima sedenja i lezanju.
Takve navike ih udaljavaju od prirodnih potreba za kretanjem (hipokinezija)
i bitno smanjuju vecinu fizickih i funkcionalnih sposobnosti. Postavlja se pi-
tanje zasSto veliki broj dece sedi s tako lo§im drzanjem tela? Navika je jedan
od glavnih razloga, ali ne i jedini faktor loSeg drzanja tela prilikom sedenja.
U radu se posebno razmatraju ambijentalni faktori koji mogu da ukazu na
uzroke nepravilnog drzanja tela, a javljaju se u periodu Skolovanja: viseca-
sovno sedenje u Skolskim klupama, velik broj nastavnih ¢asova, kratki odmo-
ri, nefunkcionalan i neprilagoden nastavni namestaj, nedovoljna osvetljenost
radne povrsine, tezina skolske torbe i nepravilan nacin nosenja skolske torbe.
Zbog uticaja razlicitih faktora: porodice, predskolske ustanove, Skole i drugih
u formiranju pravilnog drzanja tela, potrebno je od najranijeg uzrasta stvoriti
sistem preventivnih mera koji obuhvata i vaspitni rad sa decom. Prevencijom
se ne uti¢e samo na uspeh u nastavi, ve¢ i na promenu odnosa prema sebi,
vrS$njacima i drugim osobama, $to doprinosi razvoju pozitivnih osobina i ka-
rakteristika liCnosti i njene uspesne socijalizacije.

Kljuéne redi: uzroci nepravilnog drzanja tela, deca, prevencija
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UvVOD

Najvece promene u zivotu deteta odigravaju se u periodu kada ono
polazi u skolu. Iz bezbriznog perioda, punog igre i pokreta, dete se podvrgava
rezimu Skolskog Zivota: dugotrajno sedenje u klupi, izradi domacih zadataka,
ucenju — §to neuporedivo vise mobilizuje njegovu psihu i zahteva od njega
adaptacione promene zivotnog tonusa. Taj prelaz od igre na skolski rad, od
slobodne i svestrane aktivnosti na jednostavnu intelektualnu aktivnost, pone-
kad se lose odrazava na razvitak deteta, naroCito na drzanje tela u¢enika. To je
period relativno brzog rasta, kada bi detetu odgovarao mnogo aktivniji zivot i
veoma mu je tesko da se podvrgne potrebnoj skolskoj diciplini.

Drzanje tela dece i mladih je globalni i uvek aktuelni problem svih zemalja
u svetu, a u prilog tome govori i velika zainteresovanost i domacéih i stranih struc-
njaka iz raznih oblasti za ovaj problem. U radu ,,Pregled domacih i inostranih
istrazivanja iz oblasti posturalnih poremecaja - period od 2000. do 2007. godine”,
Purenovi¢ (2007) uporeduje metodologiju rada i rezultate istrazivanja u prostoru
drzanja tela, izmedu studija domacih i stranih autora. Istrazivanjem je obuhvace-
no 50 studija (25 domacih i 25 stranih). Komparacijom rezultata radova, koji su
ispitivali nepravilno drzanje tela zapaza se sledece: na uzrastu dece od 7 do 10
godina, lordoti¢no lose drzanje tela je procentualno prisutnije kod dece iz Brazila
(57,25%) (Penha i sar, 2005, prema: Purenovi¢, 2007), u odnosu na decu iz Srbije
(33,5%) (Milenkovi¢ i sar, 2003, prema: Purenovic, 2007), a kada se govori o kifo-
ti¢no losem drzanju tela, situacija je suprotna, kod nas deca imaju vise problema sa
ovim poremecajem kicmenog stuba u sagitalnoj ravni (51,4%) (Milenkovic i sar,
2003, prema: Purenovi¢, 2007), za razliku od dece iz Brazila (33,75%) (Penha i sar,
2005, prema: Purenovic, 2007). Nepravilnom drzanju tela (skolioza) kod sportista
paznju su posvetili strani autori. Istrazivanja sprovedena na domacoj populaciji na
uzorku ucenika osnovnih $kola, radena u stranim studijama, ukazuju na sledece
podatke: lordoti¢no drzanje tela imaju deca od 7 godina - 55%, 8 godina - 61%, 9
godina - 51%, 10 godina - 61%, dok je kifoti¢no drzanje zastupljeno kod dece od 7
godina - 21%, 8 godina - 27%, 9 godina - 45%, 10 godina - 42% (Penha i sar, 2005,
prema: Purenovi¢, 2007). Bogdanovi¢ (2005) i Purenovi¢ (2006) nalaze vezu iz-
medu nacina noSenja skolske torbe i drzanja tela — kifoticno loSe drzanje tela je
najprisutnije kod dece koja torbu nose na oba ramena. Strani autori su se vise bavi-
li $tetnim uticajem tezine Skolske torbe i zakljucili da ista ima negativan uticaj na
rad respiratornog sistema (Chow i sar, 2005) i na pojavu bola u ledima (Korovessis
isar, 2004). Domaci i strani autori dosli su do istog zakljucka: dominantnost ruke,
odnosno vece angazovanje jedne ruke, povezano je sa skolioti¢nim drzanjem tela
(Milenkovic i sar, 2004; Grivas i sar, 2006, prema: Purenovi¢, 2007).

Pregled rezultata brojnih dosadas$njih istrazivanja upucuje na potrebu
daljeg razvijanja prikladnih multidisciplinarnih i interdisciplinarnih pristu-
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pa u vezi sa problemskim podrucjem: formiranja pravilnog drzanja tela dece
mladeg Skolskog uzrasta.

UZROCI NEPRAVILNOG DRZANJA TELA DECE

Veliki procenat nepravilnog drzanja tela dece podstakao je vise istrazi-
vaca da utvrde uzroke koji uslovljavaju ovu masovnu pojavu. Uzroci koji mogu
na direktan ili indirektan nacin uticati na narusavanje pravilnog drzanja tela,
mogu se svrstati u vise grupa. Najces¢i uzroci nastanka loSeg drzanja tela dele
se na urodene i steCene, odnosno na unutrasnje (endogene) i spoljasnje (egzo-
gene) (Kosinac, 1998). S obzirom da je u radu prostor prouc¢avanja vezan za
motoriku i pokret, kao osnovna sredstva u fizickom vaspitanju, paznja ¢e biti
usmerena na spoljasnje uzroke nepravilnog drzanja tela dece. Vaznu ulogu u
tome imaju svi oni faktori koji uslovljavaju prirodu ¢oveka: bio-tipoloski, psi-
holoski, ambijentalni, a koji mogu ukazati na uzroke loSeg drzanja tela dece.
Kod dece posebnu ulogu u nastajanju nepravilnog drzanja tela mogu imati
poremecaji statike i razne loSe navike koje deca usvajaju i protiv kojih se treba
odlucno boriti, a koje mozemo nazvati spoljasnjim ambijentalnim faktorima
(Kosinac, 1998). Jedan od ambijenata koji utice na razvoj deteta je Skola. U
ovom radu opisacemo samo one koji se javljaju u periodu skolovanja:

- viSecasovno sedenje u Skolskim klupama,

- velik broj nastavnih ¢asova,

- kratki odmori,

- nefunkcionalan i neprilagoden nastavni namestaj,

- nedovoljna osvetljenost radne povrsine,

- tezina Skolske torbe i

- nepravilan nacin noSenja Skolske torbe.

Najcesc¢e do pojave loseg drzanja tela dece dolazi usled slabosti
odredenih grupa misi¢a tonostaticke muskulature, i to: opruzacéa vrata i tru-
pa, miSi¢a primicaca lopatica, opruzaca natkolenica i potkolenica i miSic¢a
stopala. Hipotonija tonostaticke muskulature Stetno deluje na odrzavanje
normalnog uspravnog stava, jer slabljenjem ovih misica, iz bilo kog razloga,
dolazi do poremecaja ,,dobrog drzanja tela™ - uspravnog stava. Ova pojava
se moze objasniti sa dva aspekta. To je period kada je dete polaskom u skolu,
izloZzeno povecanom stato-dinami¢kom opterecenju - dugotrajno sedenje u
Skolskoj klupi, pisanje u povijenom polozaju, nosenje teskih skolskih torbi.
Sa druge strane, deca su usredsredena na usavrsavanje fine motorike distalnih
delova gornjih ekstremiteta, na funkciju Sake u cilju poboljsanja pisanja, te
dolazi do izvesne preraspodele bazi¢nog i akcionog tonusa (Kosinac, 1998).

Danasnje urbano dete sve viSe slobodnu igru i prirodne oblike kretanja zame-
njuje aktivnostima u sedecem polozaju ili u zatvorenim prostorijama. Kao posledica
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psihosomatskog naprezanja i emocionalne neprilagodenosti kod duzih aktivnosti u
sedecem polozaju vremenom se javljaju razlicite subjektivne tegobe, pa postignuti
rezultati u ucenju Cesto nisu u skladu s ocekivanim. Postavlja se pitanje zasto veliki
broj ucenika sedi s tako loSim drzanjem tela? Navika je jedan od glavnih razloga,
ali ne 1 jedini faktor loseg drzanja tela prilikom sedenja. Dugogodi$njim sedenjem
sa savijenom ki¢mom telo se navikava na takav polozaj. Naime, istrazivanja poka-
zuju da samo sedenje nije toliko naporan rad, koliko je aktivnost misi¢a koji moraju
pri sedenju odrzati trazeni polozaj (Kosinac, 1998). Deci je potrebna moguénost
ostvarenja dinamicnog i aktivnog polozaja tela pri sedenju. U tom smislu, ucitelji
ne bi trebalo da ovo protumace kao ,,vrpoljenje na asu®. Problem postaje jos veci
1 zbog spoljasnjih faktora kao Sto su: potrebe svake pojedine ucionice koju dnevno
promeni i po nekoliko razreda razlicitih uzrasnih grupa. Sede¢i polozaji koji deca
zauzimaju su ¢esto nepravilni, jer $kolski namestaj u mnogim slucajevima ne odgo-
vara uzrastu dece, te su ona prinudena da zauzimaju takve polozaje.

Ucenik sedi u skoli ili kod kuc¢e na neprikladnim stolicama, klupama
1 piSe na stolu koji je neprilagoden njegovim antropometrijskim obelezjima
i gradi tela. U zavisnosti od uzrasta ucenika prva tri ¢asa u principu mogu
pravilno da sede i uglavnom zainteresovano prate nastavu. Krize se pojavljuju
nakon tre¢eg Casa, kao posledica psihicke i fizicke nepodnosljivosti na pro-
duzena staticka opterec¢enja. Psihicke i fizicke smetnje kao Sto su: umor, pad
koncentracije, bol u glavi, vratu i ledima, smanjena preciznost i koordinacija
Cesto su posledica duzeg nepravilnog sedenja (Kosinac, 1998).

Dobar sedec¢i polozaj podrazumeva polozaj kada je telo uspravno ili
lagano nagnuto napred, glava pravilno uzdignuta, te na taj nacin stimulise
lagano i stalno napetost drugih misi¢a kicme i kratkih miSi¢a vrata. Gornji
i donji udovi su u simetricnom poloZaju, stopala su paralelno postavljena i
celom se povrSinom oslanjaju na pod. Ovakav polozaj obezbeduje najbolju
udaljenost o¢iju od povrsine Citanja i manji zamor (Kosinac, 1998).

Istrazivanja potvrduju da je problem i neuskladenost antropometrij-
skih vrednosti uc¢enika odredenog uzrasta s dimenzijama Skolske stolice u
tesnoj vezi sa losim drzanjem tela ucenika, zbog kojeg se javlja i zamor or-
ganizma (Domljan i sar. 2005). Postoji vise nepravilnih polozaja sedenja koje
ucenici za vreme pisanja, ucenja svesno ili nesvesno zauzimaju.

Slika 1. Nepravilno sedenje

I } |

(Preuzeto od: Domljan, Jazbec, Bogner, 2005)
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Nepravilan polozaj glave koja naglaseno visi prema napred ili je savijena
u jednu stranu veoma je ¢est kod uc¢enika za vreme izrade domacih zadataka ili
ucenja. Tezi oblik nepravilnog sedenja je kada je jedna noga savijena ili opruze-
na bez cvrstog oslonca o podlogu i jedna ruka opruzena napred ili u stranu, koja
dovodi do visestrukog iskrivljenja kicme. Jedan od cestih nepravilnih polozaja
sedenja kod ucenika je tzv. “nisko sedenje na stolici za vreme Citanja ili gleda-
nja TV programa. Obelezje ovog poloZzaja je povijenost celog tela s opustenom
i isturenom glavom napred i dole. Noge su opruzene bez ¢vrstog oslonca o po-
dlogu. Podrzavanje ovakvog nepravilnog polozaja sedenja postaje losa navika,
koja vremenom prerasta u kifoti¢no drzanje tela (Domljan i sar., 2005).

Sedeci polozaji koje deca zauzimaju u toku nastave i kod kuée su veo-
ma raznovrsni i nazalost esto nepravilni. Skolski namestaj u mnogim sluca-
jevima ne odgovara visini i uzrastu dece, te su ona prinudena da zauzimaju
nepravilne polozaje. Neodgovarajuca visina i udaljenost radnog stola na kojoj
se nalazi pribor za pisanje, sveska, knjiga, primoravaju decu da preko cetiri
puta po 30-45 minuta u toku dana sede u nepravilnom polozaju (Grbac i Do-
mljan, 2007).

Veoma Cest polozaj koji deca zauzimaju u jednom od sedecih polozaja
(Slika 1) moze se opisati na slede¢i nacin: glava sa vratom pomerena je napred
i savijena prema svesci ili knjizi ¢ime se izlaze jacem dejstvu sile gravitacije.
Na ovaj nacin se opterecuje tonicna muskulatura glave i vrata, te njihovo duze
zadrzavanje u ovom polozaju dovodi do zamora miSica i pasivnijeg polozaja
normalne fizioloske krivine lednog dela kicme. Naviknuto na takav polozaj
pri sedenju, ucenik ga zadrzava i u stojeCem polozaju i u svakodnevnim ak-
tivnostima. Gornji segmenti: glava, vrat, ramena, grudni kos i ruke koje su
povucene napred, svojom tezinom jo§ vise potenciraju lednu krivinu (Jerice-
vic, 1969). Sve ovo dovodi do neujednacenog opterecenja stopala, te su Cesta i
prateca pojava losih drzanja - ravna stopala.

Postoje i drugi nacini sedenja koji isto tako negativno deluju na polo-
zaje visih segmenata tela. Prilikom posmatranja ucenika kako sede u $kolskoj
klupi moze se uociti da cesto drze desnu ruku na stolu, a levu nesto nize (Slika
2). Ovakav polozaj ruku prati kicmeni stub povijajuci se prema desnoj ruci
koja je na viSoj ravni u odnosu na levu ruku. Glava se zbog takvog polozaja
ki¢me i nejednakog nivoa ramena naginje prema levoj strani i na taj nacin
potencira se krivljenje ki¢menog stuba. Ovakvo zadrzavanje nepravilnog po-
lozaja u ostalim Skolskim i svakodnevnim aktivnostima dovodi do toga da je
u stoje¢em polozaju glava malo savijena u stranu, do asimetrije u rameno-lo-
pati¢nom pojasu, asimetrije u prostoru koji zaklapaju ruke lezerno opustene
niz telo, grudni kos i karlica i asimetrije glutealne regije (Jericevi¢, 1969). Ko-
rekcija skoliotiénog drzanja je mnogo teza u odnosu na spomenuto kifoti¢no i
lordoti¢no drzanje tela, jer je doslo do asimetrije tonusa misic¢a jedne polovine
tela u odnosu na druge.
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Nepravilan sede¢i polozaj, pogotovo kod ucenika mladeg skolskog uzrasta
moze biti riziCan, jer su na tom uzrastu kosti i misi¢i veoma podlozni promenama
koje mogu brzo i lako da poprime patolosku formu drzanja. Svaki polozaj u kojem
ucenik mora da bude duze vreme, uzrokuje umor. Menjanjem polozaja i drza-
nja tela, ucenik pokusava da otkloni ose¢aj umora. Za ucenike osnovnoskolskog
uzrasta, veoma je vazna konstrukcija namestaja i o tome u poslednjih nekoliko
decenija brigu vodi Citav niz stru¢njaka. Medutim, €injenica je da ucenici mogu
lose da sede u losim klupama, ali i da dobro sede u lo$e napravljenom namestaju.

Slika 2. Forme loSeg drzanja u situacijama izrade
Skolskih i domacéih zadataka

(Preuzeto od: Jericevi¢, 1969)

Jedan od uslova pravilnog razvoja tela, prvenstveno ki¢me je menjanje
polozaja drzanja tela i udova. Pri sedenju Covek ima labilnu ravnotezu, te je ko-
motnije sedenje ako se deo tela naslanja na naslon sedista. Ukoliko se slabinski
deo ki¢menog stuba naslanja na naslon potrebna je minimalna misSi¢na snaga
za sedenje, grudni kos§ je upravan, disanje je mirno, a ne potiskuju se ni organi
trbusne duplje. Pravilno sedenje u velikoj meri zavisi od veli¢ine i oblika na-
mestaja, sediSte treba da prati oblik i veli¢inu butine i karlice. Ukoliko je po-
lozaj vrata uspravan, vratni i ledni misic¢i se najmanje zamaraju (Cekus, 1996).

Najvazniji deo Skolskog namestaja koji ima veliki uticaj na pravilan po-
loZaj pri sedenju su stolica i sto. Namestaj treba da prati stav tela koji odgovara
¢itanju ili pisanju.Visina stola i stolice treba da budu u skladu sa visinom u¢enika,
da su ivice zaobljene, visina sediSta promenljiva. Optimalna visina sedista treba
da iznosi 28% telesne visine. Kada ucenik sedi, stopala treba da mu leze na tlu
1 veéi deo bedara je polozen na sediSte. Dubina sedista predstavlja rastojanje od
ivice sedi$ta do naslona i iznosi 20% telesne visine. Ovakva dubina sedi$ta obez-
beduje Siri oslonac tela i nesmetanu cirkulaciju krvi u donjim ekstremitetima.
Blag nagib sedista prema unazad, takode, sprecava klizanje tela. Naslon treba
da se lagano naginje prema nazad 10-15 stepeni prateéi krivinu kicmenog stuba.
Ukoliko je razmak od naslona do pulta velik, u¢enik ne moze da se nasloni i savi-
je unapred, te dolazi do nepravilnog drzanja tela. Razmak naslona od pulta treba
da iznosi 17% telesne visine i on se menja prilikom sedenja i ustajanja. Kakav ¢e
poloZaj ucenik zauzeti pri sedenju ili stajanju, zavisi od distance klupe koja pred-
stavlja rastojanje izmedu vertikale spustene sa prednje ivice stola i prednje ivice
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sediSta. Za pisanje i Citanje je povoljna negativna distanca, kada se sediSte malo
podvuce ispod stola, jer se uc¢enik moze nasloniti na naslon. Pozitivna distanca
je opravdana jedino pri ustajanju i stajanju u klupi, jer se trup inace jako savije
$to dovodi do umora. Dobra diferencijacija podrazumeva da se laktovi, kao i obe
podlaktice, nalaze u visini prednje ivice stola i da pri tom poloZaju ramena nisu
ni spustena ni podignuta (Slika 3b). Ucenik pravilno sedi ukoliko su prilikom
pisanja ili ¢itanja o¢i 30 cm od povrsine stola. Najpogodnija diferenca iznosi 17%
telesne visine uc¢enica, odnosno 16% telesne visine uc¢enika (Cekus, 1996).

Slika 3. a) Nepravilno drzanje ucenika b) Pravilno drzanje tela ucenika

g

3

(Preuzeto od: Cekus, 1996)

Uz pozitivne posledice uvodenja informacione tehnologije sve se vise
uocavaju i negativne posledice ovih medija na zdravlje dece. Ukoliko telo
duzi period provodi u jednom sedecem polozaju odredena grupa misica je
neprestano aktivna, kako bi odrzala telo u tom polozaju. S vremenom se ti
misi¢i umore jer nemaju priliku za odmor i opustanje. Primena novih tehnolo-
gija - racunara, podrazumeva duze provodenje vremena u sede¢em polozaju,
pri cemu se kod deteta postupno razvija kifoticno drzanje tela kao posledica
stalne napetosti pojedinih misica.

Pravilan sedeci polozaj za kompjuterom podrazumeva da je kicma
prava, vrat u produzetku ravan, ruke pravilno savijene u laktovima. Donji
deo leda je oslonjen na stolicu, kukovi i telo; telo i kolena su pod uglom od 90
stepeni dok su stopala na podlozi. Dinami¢no sedenje koje je podrzano indivi-
dualno podesivim stolicama pruzaju deci i mladima veéu ravnotezu polozaja
tela s mentalnom aktivnoscu (Slika 4b) (Kosinac, 1998).

Slika 4. a) nepravilno sedenje b) pravilno sedenje
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(Preuzeto od: Kosinac, 1998)
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Dugotrajno naprezanje organa vida kod ¢itanja, pisanja, crtanja, prace-
nja rada ucitelja na skolskoj tabli, dugotrajno gledanje TV i rad na kompjuteru,
nepravilan polozaj sedenja i drzanja glave, umaraju misice - pokretace ociju.
Cinjenica je da oko 90% utisaka iz spoljasnjeg okruzenja primamo preko or-
gana vida. Ucestalost noSenja korektivnog pomagala, naocara krece se od 20
do 35% (Kosinac, 1998). U zelji da uspostavi ili odrzi aktivau komunikaciju
s okruzenjem vrsi akomodaciju sociva, pri tom premestajuci pojedine delove
tela zauzima Cesto nepravilan polozaj sedenja. Preventivno delovanje bi se
sastojalo u izboru radnog mesta u odeljenju, da kratkovidi budu blize tabli i
stolu, a dalekovidi da su udaljeniji od table, televizora. Za razliku od oslablje-
nog vida, ucenici koji slabije cuju ne primete se odmah. Ukoliko ostec¢enje nije
zahvatilo oba slusna organa, ucenik ¢esto okreée glavu prema izvoru zvuka
menjajuci polozaj tela - sedenja koji je naj¢esce nepravilan.

Moze se zakljuciti, da ponavljane greske sedenja dovode do nepra-
vilnog drzanja tela, a vremenom i do deformiteta ki¢me. Tako se izneseni
argumenti mogu opisati shemom: umor potpomaze opterec¢enje misica, to po-
jacava nepravilan polozaj sedenja, koji izaziva veliko optere¢enje misi¢a. Na
ovaj nacin dolazi do formiranja nepravilnog drzanja tela (Kosinac, 1998).

Nepravilna sedenja, stajanja, noSenje (pre)teske Skolske torbe, nea-
dekvatan krevet i jastuk za spavanje, razliciti oblici kretnih aktivnosti, kao
i odredeni endogeni faktori, sistematski deluju na kicmeni stub izazivajuci
opterecenja ki¢me. Kumulativnim delovanjem kroz ponavljajuce i dugotraj-
ne polozaje i pokrete dolazi do skracenja ili slabljenja odredene muskulature
dovodec¢i do misi¢nog disbalansa, koji predstavlja primaran faktor za pojavu
losih drzanja tela i razvoj telesnih deformiteta. Smatra se da su nepravilno
sedenje i Skolska torba u velikoj meri povezani sa pojavom nepravilnog drza-
nja tela. Navode se razni Cinioci, kao S§to su: uzrast i pol, umor, vreme opte-
recenja, tezina, oblik i nacin nosenja Skolske torbe, asimetri¢no opterecenje,
emocionalna stanja i sl. (Kosinac, 2004).

Cesto se mogu videti deca koja nose velike ili preteske $kolske torbe
u ruci ili na ramenu, zato Sto roditelji, ali ni ucitelji ne vode dovoljno ra¢una o
tome da teska i nepravilno noSena torba moze uticati na pravilno drzanje tela
i podsticati razvoj deformiteta ki¢me.

Skolsku torbu uéenici nose pasivno ili aktivno. Uzimajuéi u obzir
tezinu, veli¢inu, oblik, uzrast deteta, postoji vise razlic¢itih na¢ina nosSenja iste:
u jednoj ruci, na ledima, na jednom ramenu, preko ramena i suprotnog boka.
Kada se torba nosi u jednoj ruci ili na jednom ramenu, govorimo o pasiv-
nom nosenju Skolske torbe. Tada je jedno rame spusteno u odnosu na drugo
iu odnosu na anatomsku gradu i konstituciju, vriemenom se moze kod veceg
broja uc¢enika formirati nepravilno drzanje tela prvenstveno u frontalnoj ravni
(Slika 5a). Aktivno nosenje torbe podrazumeva da su oba ramena u istoj ravni
(Slika 5b) (Kosinac, 1996).
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Slika 5. a) Pasivno nosenje torbe u jednoj ruci b) Aktivno nosenje torbe u
Jjednoj ruci

(Preuzeto od: Kosinac, 1996)

Ucenici razredne nastave cesto nose torbu na ledima (Slika 6a). Kako
bi se uspostavila ravnoteza, telo i glava se saginju prema napred, jer tezina
Skolske torbe vuce gornji deo tela unazad i dole. Ukoliko se duze vremena
nosi na ovaj nacin skolska torba dolazi do zamaranja lednih, prsnih i ramenih
miSic¢a ¢ime se otezava disanje. Ukoliko torba nije dovoljno zategnuta i pri-
pijena uz telo dolazi do pojave lordoti¢nog drzanja tela jer Skolska torba visi
duboko niz leda. S biomehanickog stanovista najprihvatljivije je noSenje torbe
preko ramena ili suprotnog boka (Slika 6b). Sila tezista u ovakvom nacinu
nosenja torbe ne opterecuje isto oba kuka, ali je ovo delovanje prihvatljivije u
odnosu na prethodne navedene primere (Kosinac, 1996).

Slika 6. @) Nosenje torbe na ledima b) NosSenje torbe preko ramena i
suprotnog kuka

(Preuzeto od: Kosinac, 1996)

Rezulatati istrazivanja Kosinca 1976, 1986. i 1996, godine, koji je inspek-
cijom Skolskih torbi na uzorku od 24 uc¢enika mladih razreda osnovne skole i
na uzorku od 480 ucenika i u¢enica od I do VIII razreda osnovne $kole u Splitu
ustanovio koja je optimalna tezina Skolskih torbi, mogu posluziti u¢enicima,
roditeljima, uciteljima, proizvodac¢ima Skolskih torbi kao preventivna mera u
suzbijanju nepravilnog telesnog drzanja (Kosinac, 1996). Korisna preventivna
mera je zahtev da skolska torba ne prelazi tezinu od 2 kg, koju je potrebno da
uvazavaju roditelji i ucitelji dece razredne nastave i na taj nacin sprece pojavu
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nepravilnog drzanja tela. Dakle, od velike je vaznosti rano otkrivanje i preduzi-
manje preventivnih mera. Prevencijom ne uticemo samo na uspeh u nastavi, ve¢
1 na promenu odnosa prema sebi, vrinjacima i drugim osobama, Sto doprinosi
razvoju pozitivnih osobina i karakteristika licnosti i njene uspesne socijalizacije.

PREVENCIJA NEPRAVILNOG DRZENJA TELA DECE

U prevenciji nastanka nepravilnog drzanja tela vazno je uticati na nepre-
stano pravilno drzanje tela u svakodnevnim zivotnim aktivnostima: sedenju,
lezanju, hodu. Sve ove mere same po sebi nisu dovoljne ukoliko ne postoji do-
voljna fizicka aktivnost deteta. Li¢ni primer vaspitaca, ucitelja i roditelja, moze
da probudi zelju kod deteta za poistovec¢ivanjem i podstice zelju za izgradnjom
licnog osecaja i navike za pravilno drzanje tela. Treba pre svega, obezbediti
potpuno slobodan razvoj deteta i razvijati osecaj za pravilno drzanje tela.

Uloga roditelja, ucitelja i nastavnika fizickog vaspitanja je od posebnog
znacaja. Nastavnici bi na ¢asovima fizickog vaspitanja odabranim vezbama
sprecili nastajanje loSeg drzanja tela. Uloga ucitelja ogledala bi se u ukazi-
vanju deci i roditeljima na znacaj pravilnog drzanja tela prilikom sedenja,
stajanja i davanju uputstava i objasnjenja kako i zaSto treba voditi racuna o
pravilnom nosenju $kolske torbe i koje su moguce posledice.

U sistemu fizickog vaspitanja, faktori koji direktno ili indirektno uticu
na prevenciju nepravilnog drzanja tela su (Kosinac, 1997):

- sistemsko pracenje i kontrola rasta i razvoja dece kojima utvrdujemo

promene u drzanju tela;

- adekvatan izbor vezbi i aktivnosti za odredeni uzrast;

- pravilno izvodenje elementarnih i slozenih motornih zadataka, ¢ime
obezbedujemo ispravnu motornu kontrolu pokreta;

- permanentno stru¢no usavrsavanje nastavnog osoblja (ocena drzanja
tela i moguénost prevencije nepravilnog drzanja tela);

- stru¢nost i doslednost u realizaciji i

- apsolutna odgovornost za zdravlje dece.

Prevencija nepravilnog drzanja tela dece obuhvata sledeée (Kosinac,
1997; Domljan i Grbac, 2003):

- S obzirom da je jedan od uzro¢nika loSeg drzanja tela i sede¢i polozaj
potrebno je ucitelje upoznati sa tim. Upozoravati ih da obrate paznju
na stav ucenika za vreme nastave. Na taj nacin ¢e se smanjiti broj
ucenika sa loSim drzanjem tela za vreme $kolovanja.

- Veoma vazni saradnici su i roditelji, koji ¢e kod kuce kontrolisati i
korigovati poloZaje segmenata tela pri ucenju, i drugim aktivnostima.
Na taj nacin ¢e deca biti kontrolisana ceo dan, sto je svakako korisno
u cilju prevencije i korekcije.
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- Uc€enici znatan deo svog radnog vremena provode sedeci za radnim
stolom u $koli, odnosno kod kuce prilikom izrade domacih zadata-
ka. Zato je neophodno kontinuirano pratiti nacin sedenja i raditi na
formiranju pravilnog drzanja tela, navikavati decu za zauzimanje ta-
kvog polozaja tela koji najmanje zamara.

- Kako bi se postigao optimalan polozaj bez Stetnih pokreta drugih
delova tela, potrebno je detetu omoguciti da povrsina radnog stola na
kome ucenik pise bude malo nagnuta - kao stalak za Citanje.

- Namestaj u svakodnevnoj upotrebi mora da bude u skladu sa medi-
cinskim zahtevima, ali i bioloSkim, anatomskim, psiholoskim, soci-
oloskim ili emotivnim karakteristikama ucenika s obzirom na ki¢mu
kao stub tela. Dimenzije namestaja u u¢ionicama treba da prate an-
tropometrijske promene ucenika, jer je u poslednjih nekoliko deceni-
ja visina dece istog uzrasta sve veca, prose¢na visina dece od 7 do 10
godina porasla je u proseku za 5-7 cm, dok je visina dece od 11 do 14
godina porasla ¢ak 7-10 cm (Domljan i Grbac, 2003). Sa podacima
koji se dobiju prilikom merenja u€enika na sistematskim pregledima
trebalo bi upoznati i Skolsko osoblje, jer na taj nac¢in mogu imati uvid
u antropometrijske promene ucenika pri donosenju odluke o nabav-
ci namestaja odredenih dimenzija. Namestaj treba da je maksimalno
prilagoden polozaju deteta u Skolskoj klupi i antropometrijskim di-
menzijama s obzirom na uzrast (Domljan i Grbac, 2002).

- Najvazniji ¢inilac formiranja pravilnog drzanja tela u¢enika jesu zna-
nja o nacinu sedenja. Potrebno je ukazati na znacaj rasta i razvoja de-
teta, njegove visine tela i drzanja tela pri sedenju. Prevencija, takode,
obuhvata i edukaciju o na¢inu sedenja u Skolskoj klupi i drzanju tela
pri pisanju, ¢itanju i pracenju nastave.

- Potrebno je da skola, pedagozi, ucitelji, nastavnici, autori udzbenika
i proizvodaci Skolske opreme i drugi stru¢njaci imaju na umu sadrzaj
i tezinu Skolske torbe.

- Propagandno-edukativno delovanje proizvodaca skolskih torbi je je-
dan od moguc¢ih oblika preventivnog delovanja: demonstracije, leci
o pravilnom nosenju Skolske torbe koristili bi deci, roditeljima i uci-
teljima.

- Jedna od preventivnih mera sastojala bi se u tome da ucenici udzbe-
nike i sveske ostavljaju u Skoli u za to predvidene ormarice. Ukoliko
se Skolska torba mora nositi potrebno je imati u vidu da se u skolskoj
torbi nose samo oni didakticki materijali koji su prema dnevnom ra-
sporedu predvideni. Tezina torbe koja bi iznosila oko 2-3 kg je pod-
nosljivo opterecenje koje ne bi izazvalo negativne uticaje na pravilno
drzanje tela uéenika (10% telesne tezine deteta). Ukoliko ucenik pr-
vog razreda ima 20 kg, torba ne sme da bude teza od 2 kg.
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- Jedna od vaznih preventivnih mera za rasterecenje ki¢me je stvaranje
navike kod ucenika da u $kolskoj torbi ima mesta samo za onaj di-
dakticki materijal koji ¢e se tog dana koristiti u skoli. Velika je uloga
roditelja u stvaranju ove navike koji moraju biti aktivni ucesnici u
tome, pogotovu kod ucenika mladih razreda.

Od preventivnih postupaka mogu se sprovoditi slede¢i: prilikom ho-
danja potrebno je menjati opterecenje torbe s jednog ramena ili ruke
na drugo. Veoma povoljno delovanje na suzbijanje nepravilnog drza-
nja tela imaju vezbe za jacanje misica leda i trbusnih misi¢a (Kosinac,
1997). Umorni miSi¢i se mogu rasteretiti i oporaviti ukoliko se prak-
tikuje mali odmor sa odlozenom torbom.

Svrsishodne vezbe oblikovanja i disanja u trajanju od 10 do 15 minuta
dnevno mogu osigurati da se ostvari pretpostavka pravilnog sedenja
ucenika.

Veoma veliko motivaciono dejstvo imaju vezbe hodanja i vizuelna
samokontrola dece ispred ogledala ¢ime se angazuje njihova paznja
u korigovanju polozaja pojedinih segmenata tela u cilju otklanjanja
losih navika.

Jedan od nacina preventivnih mera je dobra iskoris¢enost kompara-
tivne prednosti muzike i plesa. U formiranju pravilnog drzanja tela
pored abdominalnog disanja ispred ogledala uz brojanje i muziku, vi-
Sestruko je koristan i ples kao sredstvo koje podstice pravilno, sklad-
no i lepo drzanje kod dece.

Nepravilan izgled, napetost misica i bolna leda mogu se prevladati
kroz adekvatno vezbanje misi¢a i vaspitanjem navike drzanja. Efi-
kasnost vezbi za jacanje dubokih lednih misi¢a i trbusnih misic¢a je
veoma velika u suzbijanju nepravilnog drzanja.

Moguénost preventivnog delovanja moze se prosiriti i davanjem do-
macih zadataka. U ovim slu¢ajevima, veoma je vazna uloga nastav-
nika fizickog vaspitanja koji utvrdivanjem drzanja tela i u saradnji
sa roditeljima 1 uciteljem moze pridoneti sprecavanju nepravilnog
drzanja tela. Funkcija domacih zadataka je velika, izvrSenje domacih
zadataka kontrolise ucitelj u Skoli na osnovu postignutog uspeha, a
roditelji su duzni da stvaraju uslove za rad kod kuce i kontrolisu decu
u izvrSavanju domacih zadataka iz fizickog vaspitanja.

ZAKLJUCNA RAZMATRANJA
Veliki broj autora kod nas i u svetu bavio se istrazivanjem nepravilnog
drzanja tela kod dece mladeg i starijeg skolskog uzrasta, kako na njihovom

utvrdivanju, tako i na njihovoj prevenciji i otklanjanju. Na osnovu dobijenih
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rezultata tih istrazivanja, zakljucuje se da je procenat dece, mladeg i starijeg
Skolskog uzrasta sa nepravilnim drzanjem tela veoma velik. Istrazivaci su tra-
zili uzroke koji doprinose narusavanju pravilnog drzanja tela i kriticnog doba
pocetka stvaranja uslova pojave nepravilnog drzanja tela. Sasvim su izvesni i
jasni negativni uticaji odredenih endogenih i egzogenih faktora koji doprino-
se nastanku loSeg drzanja tela, kao i uzrasne dobi pogodne za sticanje losih
navika, a samim tim i nastanku nepravilnog drzanja tela.

Pravilno drzanje tela sve manje zauzima svoje mesto u decjim sva-
kodnevnim aktivnostima. Jedan od primarnih preduslova za nastajanje loSeg
drzanja tela je nedovoljno kretanje. Automatizacija i kompjuterizacija u svim
sferama zivota dovodi do hipokinezije. Shodno tome, neophodno je osigurati
uslove i motivisati decu na fizicku aktivnost jer se na mladem Skolskom
uzrastu najlakSe usvaja ova pozitivna navika. Zbog uticaja razlicitih faktora:
porodice, predskolske ustanove, skole i drugih u formiranju pravilnog drzanja
tela, potrebno je od najranijeg uzrasta stvoriti sistem preventivnih mera koji
obuhvata i vaspitni rad sa decom. U tom smislu, sugeriSe se roditeljima, va-
spitac¢ima, uciteljima, nastavnicima, pedagozima, psiholozima da strpljivo i
uporno rade sa decom na svesnom stvaranju navike za pravilno drzanje tela.

Rano usvojena znanja o znacaju fizickog vezbanja, kao i usvajanje na-
vike redovnog fizickog vezbanja, znac¢ajno doprinose kvalitetu zdravlja tokom
detinjstva i predstavljaju osnovu za formiranje pravilnog drzanja tela. Fizicka
vezba je moc¢no sredstvo prevencije nepravilnog drzanja tela. Svi poznatiji fi-
lozofi starog veka zagovarali su u osnovi humanisticke ideje o potrebi harmo-
ni¢nog razvoja licnosti, o simbiozi tela i duha. Od starovekovne Kine i Indije,
Asirije i Persije, sumeransko i kritsko-mikenske kulture do Atine i Rima, po-
red formiranja odredenih ljudskih vrlina, sastavni deo vaspitanja je i fizicko
vezbanje. Misli Konfucija, Homera, Sokrata, Platona i Aristotela mogle bi se
sumirati u poruci da je zdravlje i formiranje coveka nuzno povezano s misi¢-
nom aktivnoséu. ,,Brojna dela mislilaca i pedagoga, a posebno Zan-Zaka Ru-
soa, isticu potrebu harmonic¢nog razvoja licnosti i znacenje procesa vezbanja
za optimalan i skladan razvoj coveka, smatrajuci da je ,telo vazno vezbati®,
te da se vezbanjem ostvaruju vaspitne komponente i estetske, emocionalne i
moralne vrednosti“ (Dedaj, 2011, 346).

Moze se zakljuciti da slozenost obrazovno-vaspitnog rada uopste, a
posebno specifiénosti i kompleksnost rada u karakteristicnom podruéju na-
stave fizickog vaspitanja namece potrebu drugacijem prilazu uc¢eniku. Ovo
podrazumeva, pored saradnje sa roditeljima, koja treba da bude deo razvojnog
plana svake Skole i inidividualizovan pristup uc¢eniku, uzimajuci u obzir nje-
gove potrebe, intresovanja i sposobnosti uopste. Dakle, potrebno je sadrzaje
fizickog vaspitanja koncipirati na taj nacin da uc¢enik uvidi smisao, vrednost,
oseti zadovoljstvo u vezbanju i na taj nacin ¢e biti motivisan za vezbanje i
razvijanje svojih motorickih sposobnosti. Tada do nepravilnog drzanja tela
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nece doéi. Potrebno je motivisati u¢enike za aktivno uéesée u licnoj korisnoj
aktivnosti i strpljivo graditi pozitivne stavove prema vezbanju.

10.

11.

12.
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Abstract: The modern way of life, which is characterized by insufficient
movement, most often leads to poor posture. Children and young people ex-
ercise less and less and spend more and more time in passive sitting and lying
positions. Such habits take them away from their natural needs for movement
(hypokinesis) and significantly reduce most of their physical and functional
abilities. The question is why do so many children sit with such poor posture?
Habit is one of the main reasons, but not the only factor of poor posture when
sitting. The article especially discusses the environment factors that may indi-
cate the causes of improper posture, and occur during school: several hours of
sitting in school desks, a large number of classes, short breaks, dysfunctional
and inadequate classroom furniture, insufficient lighting of the work surface,
heavy school bags and improper way of carrying one. Due to the influence
of various factors: family, preschools, schools, and others in the formation of
proper posture, it is necessary to create a system of preventative measures
from an early age, which includes educating children. Prevention not only af-
fects school success but also changes the attitude towards oneself, peers, and
other people, which contributes to the development of positive traits and char-
acteristics of the person and their successful socialization.

Keywords: causes of improper posture, children, prevention
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INTRODUCTION

The biggest changes in a child's life take place in the period when
they start school. From a carefree period, full of play and movement, a child
undergoes a regime of school life: long sitting at a desk, doing homework,
studying - which incomparably more mobilizes their mind and requires them
to adapt changes in lifestyle. This transition from play to school work, from
free and versatile activity to simple intellectual activity, sometimes has a bad
effect on a child's development, especially on the posture of a pupil’s body.
It is a period of relatively fast growth when a much more active life would
suit the child, and it is very difficult for them to keep up with the necessary
school discipline.

Posture in children and young people is a global and always current
problem of all countries in the world, causing great interest of both domes-
tic and foreign experts from various fields. In the paper "Review of domestic
and foreign research in the field of postural disorders - from 2000 to 2007",
Purenovi¢ (2007) compares the methodology of work and research results in
the field of posture, between studies of domestic and foreign authors. The
research covered 50 studies (25 domestic and 25 foreign). Comparing the re-
sults of the studies, which examined poor posture, the following is observed:
in case of children aged 7-10, lordotic poor posture is more present in chil-
dren from Brazil (57.25%) (Penha et al., 2005, according to: Purenovi¢, 2007),
than in children from Serbia (33.5%) (Milenkovi¢ et al., 2003, according to:
Purenovi¢, 2007), and when it comes to kyphotic poor posture, the situation
is the opposite — Serbian children have more problems with this disorder of
the spinal column in the sagittal plane (51.4%) (Milenkovi¢ et al., 2003, ac-
cording to: Purenovi¢, 2007), than children from Brazil (33.75%) (Penha et
al., 2005, according to: Purenovi¢, 2007). Foreign authors have paid attention
to improper posture (scoliosis) in athletes. Studies conducted on the domestic
population on a sample of primary school students, conducted in foreign stud-
ies, indicate the following data: lordotic posture have children aged 7 years
- 55%, 8 years - 61%, 9 years - 51%, 10 years - 61% , while kyphotic posture
is represented in children aged 7 years - 21%, 8 years - 27%, 9 years - 45%, 10
years - 42% (Penha et al., 2005, according to: Purenovi¢, 2007). Bogdanovié¢
(2005) and Purenovi¢ (2006) find a connection between the way of carrying
a school bag and posture - kyphotic poor posture is most present in children
who carry the bag on both shoulders.

Foreign authors have dealt more with the harmful effects of school
bag weight and concluded that it has a negative impact on the work of the
respiratory system (Chow et al., 2005) and on the occurrence of back pain
(Korovessis et al., 2004). Domestic and foreign authors have reached the same
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conclusion: the dominance of the one hand, in fact greater engagement of the
one hand, is associated with scoliotic posture (Milenkovi¢ et al., 2004; Grivas
et al., 2006, according to: Purenovi¢, 2007).

A review of the results of numerous previous studies points to the need
to further develop appropriate multidisciplinary and interdisciplinary ap-
proaches in relation to the problem area: the formation of the correct posture
of children of younger school age.

CAUSES OF IMPROPER BODY POSITION

The high percentage of children’s improper posture has encouraged
several researchers to determine the causes of this mass phenomenon. The
causes that can directly or indirectly affect the disruption of proper posture
can be classified into several groups. The most common causes of poor pos-
ture are divided into congenital and acquired, intrinsic (endogenous) and ex-
trinsic (exogenous) (Kosinac, 1998). Since the study space is related to motor
skills and movement, as a basic tool in physical education, attention will be fo-
cused on the external causes of improper posture of children. All those factors
that condition human nature play an important role in this: bio-typological,
psychological, environmental, and and they can indicate the causes of poor
posture in children. In children, a special role in the development of improper
posture can be played by static disorders and various bad habits that children
adopt and that should be resolutely fought against, which can be called in-
trinsic environmental factors (Kosinac, 1998). One of the environments that
affects a child's development is its school. In this paper, we will describe only
those that occur during at school age:

- several hours of sitting at school desks,

- a large number of classes,

- short breaks,

- dysfunctional and unadapted classroom furniture,

- insufficient lighting of the work surface,

- school bag weight

- improper way of carrying a school bag.

The most common occurrence of poor posture in children is due to
the weakness of certain muscle groups of the tonostatic musculature, namely:
neck and trunk extensors, shoulder girdle muscles, thigh and lower leg exten-
sors, and foot muscles. Hypotonia of the tonostatic muscles has a detrimen-
tal effect on maintaining a normal upright posture, because the weakening
of these muscles, for any reason, leads to a disorder of "good posture" - an
upright posture. This phenomenon can be explained in two aspects. This is
the period when the child, when going to school, is exposed to an increased
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stato-dynamic load - prolonged sitting at a school desk, writing in a bent posi-
tion, carrying heavy school bags. On the other hand, children are focused on
improving the fine motor skills of the distal parts of the upper extremities, on
the function of the hand to improve writing, and there is a certain redistribu-
tion of basic and action tone (Kosinac, 1998).

Today's urban child is increasingly replacing free play and natural
forms of movement with sedentary or indoor activities. As a consequence of
psychosomatic stress and emotional adaptation during longer sedentary ac-
tivities, various subjective difficulties appear over time, so school results are
often not in line with expectations. The question is why do so many students
sit in such poor posture? Habit is one of the main reasons, but not the only
factor of poor posture when sitting. After sitting with a bent spine for many
years, the body gets used to such a position. Namely, research shows that
sitting alone is not so much hard work as the activity of muscles that must
maintain the required position when sitting (Kosinac, 1998). Children need
the ability to achieve a dynamic and active body position while sitting. In that
sense, teachers should not interpret this as "fidgeting in class". The problem
becomes even bigger due to external factors such as: the needs of each class-
room, which is attended daily by several classes of different age groups. The
sitting positions that children occupy are often incorrect, because classroom
furniture in many cases does not correspond to the age of the children, and
they are forced to occupy such positions.

The student sits at school or at home on inadequate chairs, benches,
and writes on a table that is not adapted to their anthropometric features and
body structure. Depending on the students’ age, in the first three classes they
can, in principle, sit properly and generally follow the lessons with interest. It
becomes critical after the third hour, as a consequence of mental and physical
intolerance to prolonged static loads. Mental and physical disorders such as
fatigue, decreased concentration, pain in the head, neck and back, decreased
precision and coordination are often the results of prolonged incorrect sitting
positions (Kosinac, 1998).

A good sitting position implies a position when the body is upright or
slightly tilted forward, the head is properly raised and thus stimulates light and
constant tension of other muscles of the spine and short muscles of the neck.
The upper and lower limbs are in a symmetrical position, the feet are placed
parallel and the entire surface rests on the floor. This position provides the best
distance of the eyes from the reading surface and less fatigue (Kosinac, 1998).

Research confirms that the problem and inconsistency of anthropo-
metric values of students of a certain age with the dimensions of the school
chair are closely related to the poor posture of students, which causes fatigue
(Domljan et al. 2005). There are several incorrect sitting positions that stu-
dents consciously or unconsciously take while writing or studying.
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Figure 1. Incorrect sitting

(Taken from: Domljan, Jazbec, Bogner, 2005)

The incorrect position of the head, which hangs forward emphatically
or is bent to one side, is very common for students when they are doing home-
work or studying. A more severe form of incorrect sitting is when one leg is
bent or stretched without a firm support on the ground and one arm is stretched
forward or to the side, which leads to multiple curvatures of the spine. One of
the frequent irregular sitting positions in students is the so-called "Low seat-
ing" in a chair while reading or watching TV. A feature of this position is the
bending of the whole body with the head relaxed and protruding forward and
down. The legs are stretched without firm support on the ground. Maintaining
this incorrect sitting position becomes a bad habit, which over time grows into
a kyphotic posture (Domljan et al., 2005).

The sitting positions that children take during classes and at home are
very diverse and, unfortunately, often irregular. In many cases, school fur-
niture does not correspond to the height and age of the children, so they are
forced to take incorrect positions. Inadequate height and distance of the desk
on which there are writing utensils, notebooks, books, force children to sit in
an incorrect position for more than 4 times for 30-45 minutes during the day
(Grbac and Domljan, 2007).

A very common position that children occupy in one of the sitting po-
sitions (Figure 1) can be described as follows: the head with the neck is moved
forward and bent towards the notebook, book, etc., which exposes it to the
stronger action of gravity. In this way, the tonic muscles of the head and neck
are burdened. Their longer retention in this position leads to muscle fatigue
and a more passive position of the normal physiological curve of the dorsal
part of the spine. Accustomed to such a sitting position, a student maintains
it while standing and throughout daily activities. The upper segments: head,
neck, shoulders, chest and arms that are pulled forward, with their weight
further emphasize the back curve (Jericevi¢, 1969). All this leads to an une-
ven load on the feet, and the common and accompanying occurrence of poor
postures is flat feet.

There are other ways of sitting that also have a negative effect on the
positions of the upper body segments. When observing students sitting at
a school desk, it can be noticed that they often keep their right hand on the

g 75



SPORT - Science & Practice, Vol. 10, No 2, 2020.

desk, and the left one slightly lower (Figure 2). This position of the arms fol-
lows the spinal column, bending towards the right arm, which is on a higher
plane in relation to the left arm. Due to such a position of the spine and une-
ven level of the shoulders, the head is tilted towards the left side and in that
way, the curvature of the spinal column is emphasized. This retention of poor
posture in other school and daily activities leads to the head being slightly
bent to the side in a standing position, to asymmetry in the shoulder-scapular
girdle, asymmetry in the area covered by the arms when they are casually
relaxed across the body, chest and pelvis, and gluteal asymmetry regions
(Jericevi¢, 1969). The correction of the scoliotic posture is much more dif-
ficult in relation to the mentioned kyphotic and lordotic posture of the body
because there is an asymmetry of the muscle tone of one half of the body in
relation to the other.

Incorrect sitting position, especially in students of younger school age,
can be risky because, at that age, bones and muscles are very susceptible to
changes that can quickly and easily take a pathological form of the posture.
Any position in which a student has to be for a long time, causes fatigue. By
changing the position and posture, the student tries to eliminate the feeling of
fatigue. For elementary school students, furniture design is very important,
and in the last few decades, experts are in charge of designing it. However,
the fact is that students can sit badly in bad desks, but also sit well in badly
designed furniture.

Figure 2. Forms of poor posture during schoolwork and homework
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(Taken from: Jericevic, 1969)

One of the conditions for the proper development of the body, primar-
ily the spine, is changing the position of the body and limbs. When sitting, a
person has a labile balance, so it is more comfortable to sit if a part of the body
leans against the back of the seat. If the lumbar part of the spine leans against
the backrest, minimal muscular strength is needed for sitting, the chest is
straight, breathing is calm, and the organs of the abdominal cavity are not
suppressed. Proper sitting largely depends on the size and shape of the furni-
ture, the seat should follow the shape and size of the thigh and pelvis. If the
position of the neck is upright, the neck and back muscles are the least tired
(Cekus, 1996).
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The most important part of classroom furniture that has a great influ-
ence on the correct sitting position is the chair and the desk. The furniture
should be adequate for the posture of the body that corresponds to reading or
writing. The height of the table and chairs should be in accordance with the
height of the student, the edges should be rounded, and the height of the seat
should be variable. The optimal seat height should be 28% of the body height.
When a student is sitting, their feet should lie on the ground and most of their
thighs should be placed on the seat. Seat depth is the distance from the edge
of the seat to the backrest and should be 20% of the body height. This depth of
the seat provides wider support for the body and unimpeded blood circulation
in the lower extremities. The slight tilt of the seat backward also prevents the
body from slipping. The backrest should be slightly tilted backward by 10-15
degrees and follow the curve of the spine. If the distance from the backrest
to the counter is large, the student cannot lean back and bend forward and an
poor posture emerges. The backrest distance from the counter should be 17%
of the body height and it changes when sitting and getting up. What position
the student will take when sitting or standing depends on the distance of the
desk, which represents the distance between the vertical lowered from the
front edge of the desk and the front edge of the seat. Negative distance is
favorable for writing and reading when the seat is slightly underlined under
the table because the student can lean on the backrest. Positive distance is
justified only when getting up and standing at a desk because the torso bends
a lot, which leads to fatigue. Good differentiation means that the elbows, as
well as both forearms, are at the height of the front edge of the table and that
in this position the shoulders are neither lowered nor raised (Figure 3b). A
student sits correctly if their eyes are 30 cm away from the table surface when
writing or reading. The most suitable difference is 17% of female student’s
body height, and 16% of male students' body height (Cekus, 1996).

Figure 3. a) Poor posture of students b) Correct posture of students' bodies
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(Taken from: Cekus, 1996)

In addition to the positive consequences of the introduction of infor-
mation technology, the negative consequences of these media on the health of
children are increasingly noticeable. If the body spends a long period in one
sedentary position, a certain group of muscles is constantly active, to keep the
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body in that position. Over time, these muscles get tired because they do not
have the opportunity to rest and relax. The application of new technologies
- computers, implies longer time spent in a sedentary position, during which
the child gradually develops a kyphotic posture as a consequence of the con-
stant tension of certain muscles.

Proper sitting position behind the computer means that the spine is
straight, the neck is straight in extension, and the arms are properly bent at the
elbows. The lower back rests on the chair, the hips, and the body; the body and
the knees are at a 90-degree angle while the feet are on the ground. Dynam-
ic sitting supported by individually adjustable chairs provides children and
young people with greater balance between body posture and mental activity
(Figure 4b) (Kosinac, 1998).

Figure 4. a) Incorrect sitting b) Correct sitting
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(Retrieved from: Kosinac, 1998)

The prolonged strain on the organs of sight when reading, writing,
drawing, looking at the blackboard, prolonged TV watching and working on
the computer, incorrect sitting and holding the head, tire the muscles - the
eye movers. The fact is that about 90% of impressions from the external en-
vironment is received through the organs of sight. The frequency of wearing
a corrective aid, glasses ranges from 20-35% (Kosinac, 1998). In order to es-
tablish or maintain active communication with the environment, the student
accommodates the lens, while moving certain parts of the body, and often
takes an incorrect sitting position. Preventative action would consist of choos-
ing a proper place in the classroom so that the short-sighted students are closer
to the board and the table and the far-sighted ones are further away from the
board or the TV. Unlike visually impaired students, those who have hearing
difficulties are not noticed immediately. If the damage does not affect both
hearing organs, the student often turns their head towards the sound source,
changing the position of the body - sitting, which is usually incorrect.

It can be concluded that repeated incorrect sitting leads to poor posture
and, over time, to spinal deformities. The arguments presented in this way
can be described by the scheme: fatigue supports the burden on the muscles,
this intensifies incorrect sitting position, which causes a large burden on the
muscles. In this way, a poor posture is formed (Kosinac, 1998).
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Incorrect sitting, standing, carrying (too) heavy school bags, inade-
quate bed and sleeping pillow, various forms of movement activities, as well
as certain endogenous factors, systematically act on the spinal column, bur-
dening the spine. Cumulative action through repetitive and long-lasting po-
sitions and movements leads to shortening or weakening of certain muscles,
leading to muscle imbalance, which is the primary factor for the appearance
of poor posture and the development of body deformities. Incorrect sitting
and school bags are considered to be largely related to the occurrence of poor
posture. Various factors are listed, such as age and gender, fatigue, load time,
weight, shape, and manner of carrying a school bag, asymmetric load, emo-
tional conditions, etc. (Kosinac, 2004).

Children can often be seen carrying large or too heavy school bags
in their hands or on their shoulders because parents and teachers do not pay
enough attention to the fact that a heavy and incorrectly carried bag can affect
proper posture and stimulate the development of spinal deformities.

Students carry school bags passively or actively. Considering the
weight, size, shape, age of the child, there are several different ways of wear-
ing the same: in one arm, on the back, on one shoulder, over the shoulder, and
on the opposite side. When a bag is carried in one hand or on one shoulder,
we are talking about passive carrying of a school bag. Then, one shoulder is
lowered in relation to the other and in relation to the anatomical structure and
constitution. Over time, a larger number of students can form a poor posture
of the body, primarily in the frontal plane (Figure 5a). Actively carrying the
bag implies that both shoulders are in the same plane (Figure 5b) (Kosinac,
1996).

Figure 5. a) Carrying a bag passively in one hand
b) Carrying a bag actively in one hand

(Retrieved from: Kosinac, 1996)

Students often carry a bag on their back (Figure 6a). To establish bal-
ance, the body and the head are bent forward, because the weight of the school
bag pulls the upper part of the body back and down. If the school bag is car-
ried in this way for a long time, the back, chest and shoulder muscles get tired,
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which makes it difficult to breathe. If the bag is not tightened enough and is
close to the body, lordotic posture occurs, because the school bag hangs deep
down the back. From a biomechanical point of view, carrying a bag over the
shoulder or on the opposite hip is the most acceptable (Figure 6b). The force
of gravity in this way of carrying the bag does not burden both hips the same,
but this action is more acceptable in relation to the previously mentioned ex-
amples (Kosinac, 1996).

Figure 6. a) Carrying the bag on the back
b) Carrying the bag over the shoulder and the opposite hip

(Retrieved from: Kosinac, 1996)

The results of the research of Kosinac in 1976, 1986, and 1996, who,
by inspecting school bags on a sample of 24 primary school students and a
sample of 480 male and female students from I to VIII grade of elementary
school in Split, determined the optimal weight of school bags that can serve
to students, parents, teachers, school bag manufacturers as a preventative
measure in combating poor posture (Kosinac, 1996). A useful preventative
measure is a requirement that a school bag does not exceed the weight of 2
kg, which parents and teachers of primary school children need to respect
and this can prevent the occurrence of poor posture. Therefore, early detec-
tion and preventative measures are of great importance. With prevention,
we not only influence the success in teaching but also change the attitude
towards ourselves, peers, and other people, which contributes to the devel-
opment of positive traits and characteristics of a person and its successful
socialization.

PREVENTION OF IMPROPER POSTURE OF
CHILDREN'S BODIES

In the prevention of improper posture, it is important to influence the
constant proper posture in everyday life activities: sitting, lying down, walk-
ing. All these measures alone are not enough if a child does not engage in
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enough physical activity. The personal example of educators, teachers, and
parents can arouse a child's desire for identification and encourage them to
build a personal feeling and the habit of holding the body properly. Above all,
it is necessary to ensure a child’s completely free development and to develop
a sense of proper posture.

The role of parents, teachers, and physical education teachers is of
special importance. Teachers can prevent poor body posture with selected
exercises during physical education classes. The role of the teacher would
be reflected in pointing out to children and parents the importance of proper
posture when sitting, standing, and giving instructions and explanations on
how and why to take care of the proper carrying of a school bag and what the
possible consequences are.

In the system of physical education, the factors that directly or indi-
rectly affect the prevention of improper posture are (Kosinac, 1997):

- systematic monitoring and control of the growth and development of

children for whom we determine changes in body posture;

- adequate choice of exercises and activities for a certain age;

- proper performance of elementary and complex motor tasks, ensur-
ing proper motor movement control;

- permanent professional training of teaching staff (assessment of pos-
ture and the possibility of preventing improper posture);

- expertise and consistency in implementation and

- absolute responsibility for children's health.

Prevention of improper posture of children includes the following (Ko-
sinac, 1997; Domljan and Grbac, 2003):

- Considering that one of the causes of poor posture is a child’s sit-
ting position, it is necessary that teachers are familiar with this. They
should be warned to pay attention to the posture of students during
classes. This will reduce the number of students with poor posture
during schooling.

- Parents are also very important collaborators, who will control and
correct the positions of body segments at home while a child is stud-
ying or performing other activities. In that way, children will be con-
trolled all day, which is certainly useful for prevention and correction.

- Students spend a significant part of their school time sitting at a desk,
or doing homework at home. That is why it is necessary to contin-
uously monitor the way of sitting and work on the formation of the
correct posture, to get children used to taking such a posture that will
cause the least fatigue.

- To achieve an optimal position without harmful movements of other
parts of the body, it is necessary to have the surface of the desk on
which the student writes slightly inclined - like a reading stand.
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- Furniture in everyday use must be in accordance with medical re-
quirements, but also biological, anatomical, psychological, socio-
logical, or emotional characteristics of students with regard to the
spine as a pillar of the body. The dimensions of the furniture in the
classrooms should follow the anthropometric changes of the students.
Because in the last few decades the height of children of the same
age is increasing, the average height of children aged 7 to 10 has
increased by an average of 5-7 cm, while the height of children from
11 to 14 years of age has increased by as much as 7-10 cm (Domljan
and Grbac, 2003). The staff at school should also be acquainted with
the data obtained during the measurement of students at systematic
examinations because in that way they can have an insight into the
anthropometric changes of students when making a decision on the
purchase of furniture of certain dimensions. The furniture should
be maximally adjusted to the child's position in the school desk and
anthropometric dimensions with regard to age (Domljan and Grbac,
2002).

The most important factor in forming the correct posture of students
is knowing how to sit. It is necessary to point out the importance of a
child's growth and development, their body height, and posture when
sitting. Prevention also includes education on how to sit at a school
desk and how to hold one's body when writing, reading, and follow-
ing classes.

It is necessary that the school, pedagogues, teachers, textbook au-
thors, and manufacturers of classroom equipment, and other experts
keep in mind the contents and weight of the school bag.
Propaganda-educational action of school bag manufacturers is one
of the possible forms of preventative action: demonstrations, leaflets
on how to properly carry a school bag would be of use to children,
parents, and teachers.

One of the preventative measures would be that students leave text-
books and notebooks at school in lockers provided for that purpose.
If a school bag must be carried, it is necessary to keep in mind that
only those didactic materials that are provided according to the daily
schedule are carried in the school bag. The weight of the bag, which
would be about 2-3 kg, is a tolerable load that would not cause neg-
ative effects on the proper posture of a student's body (10% of the
child's body weight). If a first-grader weighs 20 kg, the bag must not
weigh more than 2 kg.

One of the important preventative measures for relieving the spine is
to create a habit in students that there is room in the school bag only
for the didactic material that will be used at school that day. The role
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of parents is great in creating this habit, so they must be active partic-

ipants in it, especially in case of younger students.
- The following preventative procedures can be performed: when walk-
ing, it is necessary to change the load of the bag from one shoulder
or arm to the other. Exercises for strengthening the back muscles and
abdominal muscles have a very favorable effect on the suppression
of poor posture (Kosinac, 1997). Tired muscles can be relieved and
recovered if a small rest with a delayed bag is practiced.
Purposeful shaping and breathing exercises lasting 10-15 minutes a
day can ensure proper sitting of students is realized.
Walking exercises and visual self-control of children in front of the
mirror have a very great motivating effect, which engages their atten-
tion in correcting the position of certain body segments to eliminate
bad habits.
One of the ways of preventive measures is a good use of the com-
parative advantage of music and dance. In the formation of proper
posture in addition to abdominal breathing in front of a mirror with
counting and music, dancing is also useful in many ways as a means
of encouraging proper, harmonious, and correct posture in children.
Irregular appearance, muscle tension, and sore back can be overcome
through adequate muscle exercise and posture. The effectiveness of
exercises for strengthening the deep back muscles and abdominal
muscles is very high in combating poor posture.
The possibility of preventative actions can be expanded by giving
homework. In these cases, the role of the physical education teacher
is very important, who, by determining the status of the posture, in
cooperation with the parents and the teacher, can contribute to the
prevention of poor posture. The function of homework is great, the
execution of homework is controlled by the teacher at school based
on the achieved success, and parents are obliged to create conditions
for work at home and to control children in doing their PE homework.

CONCLUSIONS

A large number of authors in our country and the world have been

engaged in research into the poor posture of school children of younger and
older school-age, both in their identification and in their prevention and elimi-
nation. Based on the obtained results of this researches, it is concluded that the
percentage of children of younger and older school-age with poor posture is
very high. The researchers looked for causes that contribute to the disruption
of proper posture and the critical period of the beginning of the creation of
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conditions for the appearance of improper posture. The negative influences of
certain endogenous and exogenous factors that contribute to the development
of poor posture, as well as the age suitable for acquiring bad habits, and the
occurrence of poor posture, are quite certain. Proper posture is less and less
taking present in children's daily activities. One of the primary preconditions
for poor posture is insufficient movement. Automation and computerization in
all spheres of life lead to hyperkinesia. Accordingly, it is necessary to provide
conditions and motivate children to physical activity, because this positive
habit is most easily adopted at younger school age. Due to the influence of
various factors: families, preschools, schools, and others in the formation of
proper posture, it is necessary to create a system of preventative measures
from an early age, which includes educational work with children. In that
sense, it is suggested to parents, educators, teachers, pedagogues, and psy-
chologists to work patiently and persistently with children on consciously cre-
ating the habit of maintaining proper posture.

Early acquired knowledge about the importance of physical exercise,
as well as the adoption of the habit of regular physical exercise, significantly
contribute to the quality of health during childhood and represent the basis
for the formation of proper posture. Physical exercise is a powerful means
of preventing poor posture. All the famous ancient philosophers advocated
basically humanistic ideas of the need for a harmonious development of the
personality, of the symbiosis of body and spirit. From ancient China and India,
Assyria and Persia, Sumerian and Cretan-Mycenaean culture to Athens and
Rome, in addition to the formation of certain human virtues, physical exercise
is an integral part of education. The thoughts of Confucius, Homer, Socrates,
Plato, and Aristotle could be summarized in the message that human health
and formation are necessarily related to muscle activity. “Numerous works
by thinkers and pedagogues, especially Jean-Jacques Rousseau, emphasize
the need for harmonious personality development and the importance of the
exercise process for optimal and harmonious human development, believing
that "it is important that your body exercises" and that exercise achieves edu-
cational components and aesthetic, emotional and moral values” (Dedaj, 2011,
346).

It can be concluded that the complexity of educational work in gener-
al, and especially the specifics and complexity of work in the characteristic
area of physical education, imposes the need for a different approach to the
student. This includes, in addition to cooperation with parents, which should
be part of the development plan of each school, an individualized approach to
the student, taking into account their needs, interests, and abilities in general.
Therefore, it is necessary to conceptualize the contents of physical education
in such a way that the student sees a point in it, its value, finds pleasure in ex-
ercising, and in that way, they will be motivated to exercise and develop their
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motor skills. Then, poor posture will not occur. It is necessary to motivate
students to take an active part in a personally beneficial activity and patiently
build positive attitudes towards exercise.
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