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Abstract: The study was conducted on a sample of 146
respondents - lower grade elementary school students,
chronological age 7 - 11 years old, in the urban area of the
city of Banja Luka. The total sample of respondents was
divided into five subsamples according to chronological
age. The main objective of the study was to determine the
frequency and structure of postural disorders of the spinal
column in the studied sample of subjects, as well as the dif-
ferences in the prevalence of postural disorders with respect
to the chronological age of the subjects, using a transver-
sal cross-section. To assess the prevalence and differences
in postural disorders of the spinal column, disorders in the
sagittal plane (kyphosis and lordosis) and disorders in the
frontal plane (scoliosis) were analyzed. The degree of pos-
tural disorders of the spinal column was determined using
Contingency Tables - calculating frequencies (F) and per-
centages (%). The statistical significance of the differences
in the prevalence of postural disorders of the spinal column
in the sagittal (kyphosis and lordosis) and frontal planes
(scoliosis) in lower elementary school students was deter-
mined using Univariate Analysis of Variance (ANOVA), and
the differences in relation to their chronological age for
each type of disorder were determined using the analysis
of the results of the Post Hock comparison test. The degree
of postural disorders of the spinal column determined by
Contingency Tables - by calculating the frequency (F) and
percentage (%) indicates a significant percentage of spinal
column disorders (kyphosis 21.2%, scoliosis 19.9%, lordo-
sis 19.2%), mainly in the first degree of deformation (minor
deviation from the normal status), which allows for correc-
tion of the condition with the application of adequate cor-
rective exercises in working with students of this age. The
results of the univariate analysis of variance (ANOVA) show
that the prevalence of kyphosis is statistically significant at
the level of statistical significance p<.007 and scoliosis
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SaZetak: Istrazivanje je provedeno na uzorku od 146
ispitanika-ucenika nizih razreda osnovne Skole, hrono-
loske dobi 7 — 11 godina urbanog podrucja grada Ba-
nja Luka. Ukupan uzorak ispitanika podijeljen je na pet
subuzoraka u odnosu na hronolosku dob. Osnovni cilj
istrazivanja bio je da se transverzalnim presjekom utvrdi
frekvencija i struktura posturalnih poremecaja kicmenog
stuba kod ispitivanog uzorka ispitanika kao i razlike u
zastupljenosti posturalnih poremecaja s obzirom na
hronolosku dob ispitanika. Za procjenu zastupljenosti i
razlika posturalnih poremecaja kicmenog stuba analizi-
rani su poremecaji u sagitalnoj ravni (kifoza i lordoza),
te poremecaj u frontalnoj ravni (skolioza). Stepen postu-
ralnih poremecaja kicmenog stuba utvrden je Kontigen-
cijskim tablicama — izracunom frekvencija (F) i postotka
(%). Statisticka znacajnost razlika zastupljenosti postu-
ralnih poremecaja kicmenog stuba u sagitalnoj (kifoza
i lordoza) i frontalnoj ravni (skolioza) kod ucenika nizih
razreda osnovne skole utvrdena je primjenom Univari-
Jjantne analize varijanse (ANOVA), a razlike u odnosu
na njihovu hronolosku dob za svaku vrstu poremecaja
ponaosob utvrdena je primjenom analize rezultata Post
Hock testa uporedivanja. Stepen posturalnih poremecaja
kicmenog stuba utvrdivan Kontigencijskim tablicama —
izracunavanjem frekvencije (F) i postotka (%) ukazuje
na znacajan postotak zastupljenosti poremecaja kicme-
nog stuba (kifoza 21,2%, skolioza 19,9%, lordozal9,2%)
i to uglavnom u prvom stepenu deformacija (manje od-
stupanje od normalnog statusa), Sto omogucava korek-
ciju stanja uz primjenu adekvatnih korektivnih vjezbi u
radu sa ucenicima ovog uzrasta. Rezultati univarijantne
analize Varijanse (ANOVA) pokazuju da je zastupljenost
kifoze statisticki znacajna na nivou statisticke znacaj-
nosti p<.007 i skolioze p<.001 kod ispitivanog uzorka
ucenika. Statisticka znacajnost zastupljenosti lordoze
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p<.001 in the studied sample of students. The statistical sig-
nificance of the prevalence of lordosis in the studied sample
of students was not determined (p=.255). The results of the
LSD Post Hock comparison test show that there is a statisti-
cally significant difference in the prevalence of kyphosis and
scoliosis between groups of students with regard to their
chronological age.

Keywords: spinal column, postural disorders, differenc-
es, students, Post Hock test.

INTRODUCTION

One of the priority tasks in working with children is
undoubtedly taking care of their health, and proper growth
and development. Proper posture is a basic prerequisite
for good health, proper growth and development of chil-
dren, which is why it is very important that posture edu-
cation begins as early as possible. A particularly sensitive
period of children’s development is the primary school
age because it is during this period that critical periods
in children’s development occur. Therefore, it is very im-
portant to continuously monitor the process of children’s
growth and development in which to insist on educat-
ing them about proper posture. It is especially important
that it begins as early as possible. According to Kosinac
(2008), proper posture creates favorable conditions for
the activity of the locomotor apparatus. The muscles that
maintain the body’s balance are in normal tone (tension).
Their tone is even, and this ensures the readiness of the
muscles for movement. However, uneven tone and weak-
ness of certain muscle regions, primarily the muscles of
the back, chest and abdomen, are the primary causes of
disorders in proper posture in children. Likewise, weak-
ness of the pelvic girdle muscles and lower extremities
can lead to secondary disorders in the upper body.

Karaikovi¢, (1984) also points out that proper pos-
ture is influenced by the correct structure of the skeleton,
the correct distribution of muscles, mass and strength,
as well as the symmetry of paired body parts. Weakness
or shortening of muscles can lead to poor body posture.
This can be caused by everyday bad habits such as inad-
equate sitting and lack of motor activity that can cause
poor posture or body deformities (Peterson-Kendall et
al., 2005; Skender, N. 2001).

In this process, it is necessary to engage all par-
ticipants in educational work (parents, teachers, medical
staff) in order to achieve the integral development of all
anthropological characteristics and abilities of children.

Previous experiences show that environmental
characteristics influence lifestyle, including body pos-
ture, which is later reflected in the life cycle of each
individual. The fact is that in the physical education of

kod ispitivanog uzorka ucenika nije utvrdena (p=.255).
Rezultati LSD Post Hock testa uporedivanja pokazuju da
postoji statisticki znacajna razlika zastupljenosti kifoze
i skolioze izmedu grupa ucenika s obzirom na njihovu
hronolosku dob.

Kljucne rijeci: kicmeni stub, posturalni poremecaji, ra-
zlike, ucenici, Post Hock test.

Uvobp

Jedan od prioritetnih zadataka u radu sa djecom ne-
osporno se odnosi na brigu o njihovom zdravlju, te pra-
vilnom rastu i razvoju. Pravilno drzanje tijela je osnovni
preduslov dobrog zdravlja, pravilnog rasta i razvoja dje-
ce, zbog Cega je vrlo vazno da vaspitanje drzanja tijela
pocne u Sto ranijem uzrasnom dobu. Posebno osjetljiv
period razvoja djece je vrijeme osnovnoskolskog uzrasta
jer se u njemu i javljaju kriti¢ni periodi u razvoju djece.
Zbog toga je vrlo vazno neprekidno pratiti proces rasta i
razvoja djece u kome insistirati na vaspitanju pravilnog
drzanja tijela. Posebno je znacajno da ono pocne u Sto
ranijem uzrasnom dobu. Prema Kosincu, (2008), pra-
vilno drzanje tijela stvara povoljne uslove za aktivnost
lokomotornog aparata. MiSi¢i koji odrzavaju ravnotezu
tijela nalaze se u normalnom tonusu (napetosti). Nji-
hov tonus je ravnomjeran, a to obezbjeduje spremnost
misi¢a za kretanje. Medutim, neravnomjernost tonusa i
slabost pojedinih miSi¢nih regija, u prvom redu misica
leda, grudnog kosa i trbuha primarni su uzroci nastan-
ka poremecaja u pravilnom drzanju tijela kod djece. Isto
tako, slabost miSica karli¢nog pojasa i donjih ekstremi-
teta moze dovesti do sekundarnih poremecaja u gornjim
dijelovima tijela.

Karaikovi¢, (1984) takode istice da na pravilno dr-
zanje uti¢e pravilnoa grade skeleta, pravilan rasporeda
muskulature, mase i snage, kao i simetrija parnih dije-
lova tijala. Slabost ili skrac¢enje miSi¢a mogu dovesti do
loseg polozaja tijela. Ovo moze biti izazvano svakodnev-
nim loSim navikama kao §to su neadekvatno sjedenje i
nedostatak motoricke aktivnosti koji mogu izazvati losa
tjelesna drzanja ili deformitete tijela (Peterson-Kendall i
sar., 2005.; Skender, N. 2001).

U tom procesu neophodno je angazovanje svih uce-
snika u vaspitno-obrazovnom radu (roditelji, ucitelji/
nastavnici, medicinsko osoblje) kako bi se postigao inte-
gralni razvoj svih antropoloskih karakteristika i sposob-
nosti djece.

Dosadasnja iskustva govore da karakteristike sredi-
ne uti¢u na nacin zivota, pa tako i na drzanje tijela, koje
se kasnije odrazava na zivotni ciklus svakog pojedinca.
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children there are a number of shortcomings that need to
be eliminated. Incorrect posture is increasingly present in
the young population.

The causes of incorrect posture are numerous. If we
were to look for the causes of incorrect posture in chil-
dren of primary school age, then they should certainly be
sought first in the family, and then in school institutions,
because the correct approach and understanding of the
importance of physical activity in general by parents and
educators represents prevention for school children.

Problems with postural disorders are very com-
mon. Many previous studies by various authors in the
area of postural disorders and physical deformities in the
school population in primary schools (Bogdanovi¢, Z.,
Konicanin, A., 2009), indicate that the number of children
with impaired postural status of the locomotor system is
constantly increasing every year. In addition, physical ed-
ucation teachers and administrators play a significant role
in the timely detection of postural disorders, the imple-
mentation of corrective treatments, as well as the process
of educating children about proper posture (Koturovi¢, Lj.,
Jaricevi¢, D., 1984; Bogdanovic¢, 2007; Bajri¢, S., 2021),

This leads to the conclusion that physical and health
education of children in this period is a very delicate pro-
cess and that, due to possible complications (especially
health complications), it should be approached very care-
fully and seriously. The practice is that, regardless of the
sphere of human activity, the most complex and most
responsible tasks are entrusted to the best experts: spe-
cialists, subspecialists, experts, etc. Is this also the case
in physical and health education teaching? Except for
individual cases, physical and health education teaching
is not given nearly the importance it deserves. There are
many objective and subjective reasons. The expertise of
those who conduct the teaching is certainly one of them.

Today, it is still not sufficiently determined what
teaching content and workload are needed in order to
achieve optimal effects of desired transformations with a
limited (insufficient) number of hours.

Due to all the above, the issue of this research is
precisely related to determining the presence and pos-
sible group differences in the postural status of the spinal
column among students of lower grades of elementary
school in the city of Banja Luka.

METHOD OF WORK
A sample of respondents

The research was conducted on a sample of 146 re-
spondents-students of lower grades of elementary school,

Cinjenica je da u tjelesnom odgoju djece postoji ¢itav niz
nedostataka koje je potrebno otkloniti. Nepravilno drza-
nje tijela je sve vise prisutno kod mlade populacije.

Uzroci nepravilnog drzanja tijela su brojni. Ako bi
trazili uzroke nepravilnog drZanja tijela kod djece osnov-
noskolskog uzrasta onda ih zasigurno treba traziti prvo
u porodici, a zatim u Skolskim ustanovama, jer pravilan
pristup i shvatanje znacaja tjelesne aktivnosti uopste od
strane roditelja i vaspitaca, predstavlja preventivu za
Skolsku djecu.

Problemi sa posturalnim poremecajima su vrlo Ce-
sti. Mnoga dosadasnja istrazivanja razli¢itih autora u pro-
storu posturalnih poremecaja i tjelesnih deformiteta kod
Skolske populacije u osnovnim $kolama (Bogdanovi¢, Z.,
Konicanin, A., 2009), ukazuju da se broj djece sa naruse-
nim posturalnim statusom lokomotornog sistema svake
godine stalno povecava. Pored rofitelj i prpfesori fizickog
vaspitanja imaju znacajnu ulogu u pravovremenoj detek-
ciji posturalnih poremecaja, sprovodenju korektivnih tre-
tmana, kao i1 procesu vaspitanja pravilnog drzanja tijela
(Koturovi¢, Lj., Jari¢evi¢, D., 1984; Bogdanovi¢, 2007;
Bajri¢, S., 2021),

To navodi na zakljucak da je fizi¢ko i zdravstveno
vaspitanje djece u ovom periodu vrlo delikatan proces i
da mu, zbog mogucih komplikacija (posebno zdravstve-
nih), treba pristupiti vrlo oprezno i ozbiljno. Praksa je da
se, bez obzira na sferu ljudskog djelovanja, najslozeniji
i najodgovorniji poslovi povjeravaju najboljim strucnja-
cima: specijalistima, subspecijalistimam ekspertima i sl.
Da li je tako i u nastavi fizickog 1 zdravstvenog vaspi-
tanja? Izuzev pojedina¢nih slucajeva nastavi fizickog i
zdravstvenog vaspitanja se ni priblizno ne pridaje zna-
¢aj koji zasluzuje. Objektivnih i subjektivnih razloga je
mnogo. Stru¢nost onih koji izvode nastavu je, svakako,
jedan od njih.

Danas jo$ uvijek nije u dovoljnoj mjeri utvrdeno,
kakvi su nastavni sadrzaji i optere¢enja potrebni da bi se,
s jedne strane, pomoc¢u ogranicenog (nedovoljnog) broja
sati postigli optimalni efekti zeljenih transformacija.

Zbog svega nevedenog, problematika ovog istra-
zivanja upravo se odnosi na utvrdivanje zastupljenosti i
eventualnih grupnih razlika u posturalnom statusu kic-
menog stuba kod ucenika nizih razreda osnove skole gra-
da Banja Luka.

METOD RADA
Uzorak ispitanika

Istrazivanje je provedeno na uzorku od 146 ispi-
tanika-ucenika nizih razreda osnovne $kole, hronolos-
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chronological age 7-11 years, from the urban area of the
city of Banja Luka.

The total sample of respondents was divided into
five subsamples: the first subsample (19) consisted of
1st grade students, chronological age 7 years, the second
subsample (45) consisted of 2nd grade students, chrono-
logical age 8 years, the third subsample (49) consisted of
3rd grade students, chronological age 9 years, the fourth
subsample (23) consisted of 4th grade students, chrono-
logical age 10 years and the fifth subsample (7) consisted
of 5th grade students, chronological age 11 years.

Sample variables

The data were obtained by assessing postural dis-
orders of the spinal column in the frontal and sagittal
planes.

Variables for assessing the degree of postural
disorders of the spinal column in the sagittal plane:
* Kyphosis (kipyphosis)

- normal status KIFONO
- kyphosis (kipyphosis) I degree KYPHOS 1
- kyphosis (kipyphosis) II degree KYPHOS 2
* Lordosis

-normal status of the spinal column LORDNO
- lordosis and degree LORDO 1
- lordosis (lordosis) II degree LORDO 2

Variables for assessing the degree of postural
disorders of the spinal column in the frontal plane:
* Scoliosis

- normal status of the vertebral column SKOLNO
- scoliosis (scoliosis) I degree SCOLI 1
- scoliosis (scoliosis) II degree SCOLI 2

Data processing

Degree of postural disorders of the spinal column
was determined by Contingency Tables - by calculating
frequencies (F) and percentage (%).

The statistical significance of differences in the
presence of postural disorders of the spinal column in the
sagittal (kyphosis and lordosis) and frontal (scoliosis)
planes in lower grade elementary school students was de-
termined using Univariate Analysis of Variance (ANO-
VA), and the differences in relation to their chronological
age for each type of disorder was determined using the
analysis of the results of the Post Hock comparison test.

REsuLTS WITH DI1SCUSSION
Analysis of the frequency and structure of spinal
column disorders in the total sample of respondents

ke dobi 7 — 11 godina urbanog podrucja grada Banja
Luka.

Ukupan uzorak ispitanika podijeljen je na pet
subuzoraka i to: prvi subuzorak (19) cCinili su ucenici
1. razreda, hronoloske dobi 7 godina, drugi subuzorak
(45) ¢inili su ucenici 2. razreda, hronoloske dobi 8 go-
dina, re¢i subuzorak (49) ¢inili su ucenici 3. razreda,
hronoloske dobi 9 godina, cetvrti subuzorak (23) ¢inili
su ucenici 4. razreda, hronoloske dobi 10 godina i peti
subuzorak (7) ¢inili su ucenici 5. razreda, hronoloske
dobi 11 godina.

Uzorak varijabli
Podaci su dobijeni procjenom posturalnih poreme-
¢aja kicmenog stuba u frontalnoj i sagitalnoj ravni.

Varijable za procjenu stepena posturalnih pore-
mecaja kicmenog stuba u sagitalnoj ravni:
» Kifoza (kipyphosis)

- normalni status KIFONO
- kifoza (kipyphosis) I stepen KIFOZ 1
- kifoza (kipyphosis) II stepen KIFOZ 2
* Lordoza (lordosis)

- normalni status ki¢menog stuba LORDNO
- lordoza (lordosis) i stepen LORDO 1
- lordoza (lordosis) II stepen LORDO 2

Varijable za procjenu stepena posturalnih pore-
mecaja kicmenog stuba u frontalnoj ravni:
* Skolioza (skoliosis)

- normalni status ki¢menog stuba SKOLNO
- skolioza (skoliosis) I stepan SKOLI 1
- skolioza (skoliosis) II stepen SKOLI 2

Obrada podataka

Stepen posturalnih poremecaja ki¢menog stuba
utvrden je Kontigencijskim tablicama — izracunom fre-
kvencija (F) i postotka (%).

Statisticka znacajnost razlika prisutnosti postural-
nih poremecaja kicmenog stuba u sagitalnoj (kifoza i
lordoza) i frontalnoj (skolioza) ravni kod ucenika nizih
razreda osnovne skole utvrdena je primjenom Univari-
jantne analize varijanse (ANOVA), a razlike u odnosu na
njihovu hronolosku dob za svaku vrstu poremecaja pona-
osob utvrdena je primjenom analize rezultata Post Hock
testa uporedivanja.

REZULTATI SA DISKUSIJOM
Analiza frekvencija i strukture poremecaja kic-
menog stuba ispitanika u totalu (u¢enika I-V razreda)
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(students in grades I-V)

Table 1 shows the frequency and structure of postural
disorders of the spinal column by type of disorder for the
total sample of respondents (students in grades I-V). The
analysis of the frequency and percentage of kyphotic dis-
orders shows that out of the entire sample (146) of respon-
dents, 115 or 78.8% have a normal status (KIFONO) of the
spinal column. In terms of the frequency and percentage of
kyphotic disorders in the studied sample of respondents, it
can be seen that the first degree of disorder (KIFOZ1) is
present in 31 or 21.2% of the respondents-students. The
second degree of kyphotic disorders of the spinal column
(KIFOZ2) has not been determined.

In terms of the frequency and percentage of lordotic
disorder in the studied sample, the attached table shows
that 118 or 80.8% of the examinees have a normal status
(LORDNO). The first degree of lordotic disorder (LOR-
DO1) was determined in 27 or 18.5% of the examinees-
students. The second degree of spinal column disorder
(LORDO2) was determined in 1 or 0.7% of the examinees.

The analysis of the postural disorder of the spinal
column in the frontal plane (scoliosis) shows that out of
the entire sample (146) of examinees, 117 or 80.1% have
a normal spinal column status (SKOLNO) in the frontal
plane. In terms of the frequency and percentage of scoliot-
ic disorder in the studied sample, the attached table shows
that the first degree of disorder (SKOLI1) was determined
in 29 or 19.9% of the examinees-students. The second
degree of spinal column disorder in the frontal plane
(SKOLI2) was not determined in the examined students.

Generally speaking, the obtained results of the fre-
quency and structure of postural disorders in the sagittal
(kyphosis and lordosis) and frontal plane (scoliosis) were
approximately equally represented in students from grades
Ito V of primary school.

In the further procedure, using univariate analysis of
variance (ANOVA) and Post hoc comparison test, possible
differences in the presence of spinal column disorders in stu-
dents based on their chronological age (from 7 to 11 years).

The statistical significance of differences in the
presence of postural disorders of the spinal column in the
sagittal (kyphosis and lordosis) and frontal plane (scolio-
sis) among students of lower grades of primary school
was determined using Univariate Analysis of Variance
(ANOVA) (table 2), and the differences in relation to
their chronological age for each type of disorder was
determined using the analysis of the results of the Post
Hock comparison test (tables 3 - 5).

The value of the F-test (3.708) and its significance
(p< .007) show that there is a statistically significant dif-

U tabeli 1 prikazana je frekvencija i struktura po-
sturalnih poremecaja ki¢menog stuba prema vrsti pore-
mecaja za uzorak ispitanika u totalu (ucenika I — V razre-
da). Analizom frekvencije 1 procentualne zastupljenosti
kifoti¢nog poremecaja moze se vidjeti da od cjelokupnog
uzorka (146) ispitanika, njih 115 ili 78,8% ima normalan
status (KIFONO) ki¢émenog stuba. U pogledu frekvenci-
je iprocentualne zastupljenosti kifoticnog poremecaja na
ispitivanom uzorku ispitanika moze se uociti da je prvi
stepen poremecaja (KIFOZ1) prisutan kod 31 ili 21,2%
ispitanika-ucenika. Drugi stepen kifoticnog poremecaja
ki¢menog stuba (KIFOZ2) nije utvrden.

U pogledu frekvencije i procentualne zastupljenosti
lordoti¢nog poremecaja na ispitivanom uzorku iz prilo-
zene tabele vidljivo je normalni status (LORDNO) ima
118 ili 80,8% ispitanika. Prvi stepen lordoti¢nog pore-
mecaja (LORDO1) utvrden je kod 27 ili 18,5% ispita-
nika-u¢enika. Drugi stepen poremecaja ki¢cmenog stuba
(LORDQ?2) utvrden je kod 1 ili 0,7% ucenika.

Analizom posturalnog poremecaja kicmenog stuba
u frontalnoj ravni (skolioza) moze se vidjeti da od cjelo-
kupnog uzorka (146) ispitanika, njih 117 ili 80,1% ima
normalan status ki¢menog stuba (SKOLNO) u frontalnoj
ravni. U pogledu frekvencije i procentualne zastuplje-
nosti skoliotiénog poremecaja na ispitivanom uzorku iz
prilozene tabele se moze vidjeti da je prvi stepen poreme-
¢aja (SKOLI1) utvrden kod 29 ili 19,9% ispitanika-uce-
nika. Drugi stepen poremecaja ki¢menog stuba u frontal-
noj ravni (SKOLI2) kod ispitivanih uc¢enika nije utvrden.

Generalno posmatrano, dobiveni rezultati frekven-
cije 1 strukture posturalnih poremecaja u sagitalnoj (ki-
foza i lordoza) i frontalnoj ravni (skolioza) priblizno jed-
nako zastupljen kod ucenika od I do V razreda osnovne
skole.

U daljem postupku primjenom univarijantne ana-
lize Varijanse (ANOVA) i Post hock testa uporedivanja
utvrdivane su eventualne razlike prisutnosti poremecaja
ki¢menog stuba kod ucenika na osnovu njihove hrono-
loske dobi (od 7 do 11 godina).

Statisticka znacajnost razlika prisutnosti posturalnih
poremecaja kicmenog stuba u sagitalnoj (kifoza i lordo-
za) 1 frontalnoj ravni (skolioza) kod u¢enika nizih razreda
osnovne Skole utvrdena je primjenom Univarijantne ana-
lize varijanse (ANOVA) (tabela 2), a razlike u odnosu na
njihovu hronolosku dob za svaku vrstu poremecaja pona-
osob utvrdena je primjenom analize rezultata Post Hock
testa uporedivanja (tabele 3 — 5).

Vrijednost F-testa (3,708) 1 njegova znacajnost (p<
.007) pokazuju da postoji statisticki znacajna razlika iz-
medu grupa ispitanika s obzirom na hronolosku dob u
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Table 1. Presentation of the frequency distribution and
structure of the presence of spinal column deformities for the
sample of examinees in total (students from grades I-V)

Tabela 1. Prikaz raspodjele frekvencija i strukture prisutnosti
deformiteta kicmenog stuba za uzorak ispitanika u totalu
(ucenika I-V razreda)

Type of disorder / Vrsta poremeéaja  Status / Status Frequency / Frekvencija Percentage / Procenat (%)
KYPHOSIS / KIFOZA KYPOHNO 115 78.8
KYPHOS1 31 21.2
KYPHOS2 - -
Total / Ukupno 146 100
LORDOSIS / LORDOZA LORDNO 118 80.8
LORDO1 27 18.5
LORDO2 1 0.7
Total / Ukupno 146 100
SCOLIOSIS / SKOLIOZA SKOLNO 117 80.1
SKOLI1 29 19.9
SKOLI2 - -
Total / Ukupno 146 100

ference between the groups of subjects with regard to
chronological age in the presence of a postural disorder in
the sagittal plane - kyphosis. Also, the value of the F-test
(5.236) and its significance (p< .001) show that there is
a statistically significant difference between the groups of
subjects with regard to chronological age and in the pres-
ence of postural disorder in the frontal plane - scoliosis.

The value of the F test (1.435) and its significance
(p= .225) show that there is no statistically significant
difference between the examinees-students with regard
to their chronological age in the prevalence of disorders
in the sagittal plane — lordosis.

Table 2. Univariate Analysis of Variance (ANOVA)

prisutnosti posturalnog poremecaja u sagitalnoj ravni —
kifoza. Takode, vrijednost F-testa (5,236) i njegova zna-
cajnost (p<.001) pokazuju da postoji statisticki znacajna
razlika izmedu grupa ispitanika s obzirom na hronolosku
dob i u zastupljenosti posturalnog poremecaja u frontal-
noj ravni — skolioza.

Vrijenost F testa (1.435) i njegova znacCajnost (p=
.225) pokazuju da ne postoji statisticki znacajna razlika
izmedu ispitanika-ucenika s obzirom na njihovu hrono-
losku dob u zastupljenosti poremecaja u sagitalnoj ravni
— lordoza.

Tabela 2. Univarijantna analiza Varijanse (ANOVA)

ANOVA
Sum of Squares df Mean Square F p
KIFOSIS Between Groups 2.324 4 .581 3.708 .007
Within Groups 22.094 141 157
Total 24.418 145
LORDOSIS Between Groups .988 4 .247 1.435 .225
Within Groups 24.252 141 172
Total 25.240 145
SKOLIOSIS Between Groups 3.006 4 .751 5.236 .001
Within Groups 20.234 141 144
Total 23.240 145

Table 3 shows the results of the LSD Post Hoc test
of the prevalence of kyphosis with respect to the age of
the examinees-students from 7 to 11 years. The analysis
of Table 3 shows that there is a statistically significant
difference in the prevalence of kyphosis between stu-
dents of different chronological ages. Differences were
found between students aged 11 and all other age groups.
Differences between other age groups are not statistically
significant.

U tabeli 3 prikazani su rezultati LSD Post Hoc testa
zastupljenosti kifoze s obzirom na starosnu dob ispitani-
ka-ucenika od 7 do 11 godina. Analizom tabele 3 vidlji-
vo je da postoji statisticki znacajna razlika zastupljenosti
kifoze izmedu ucenika razlicite hronoloske dobi. Razlike
su utvrdene izmedu ucenika starosne dobi 11 godina sa
svim ostalim dobnim grupama. Izmedu ostalih dobnih
grupa razlike nisu statisticki znacajne.
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Table 3. KYPHOS - comparison of differences with respect to
the chronological age of students (LSD Post Hoc test)

Tabela 3. KIFOZA - uporedivanje razlika s obzirom na
hronolosku dob ucenika (LSD Post Hoc test)

——

3:5,3’;;th f\',),:g:,-le / (J) Male / Muski Mean Difference (I-J) Std. Error p Loifef gsgfgenlj;:;eézzln d

KIFOSIS Students 8 years / godina -.08224 .10729 445 -.2943 .1299
7 years / 9 years / godina -.05800 .10698 .589 -.2695 .1535
Ucenici 710 years / godina -.19908 12272 107 -4417 0435
godina 11 years / godina ~.60902" 17502 .001 ~.9550 -2630
Students 7 years / godina .08224 .10729 .445 -.1299 .2943
8years/ 9 years/godina 02423 08039  .764 -1347 1832
Ucenici8 19 ears /godina -.11685 10039 .246 -3153 0816
godina 11 years / godina ~52679" 16015 .001 _8434 ~2102
Students 7 years / godina .05800 .10698 .589 -.1535 .2695
9years/  gyears/godina -.02423 08039 764 -1832 1347
UceniciS 15 ears /godina -.14108 10005 .161 -.3389 0567
godina 11 years / godina -55102" 15995 001 ~8672 -2348
Students 7 years / godina .19908 12272 .107 -.0435 4417
10years/  8years /godina .11685 10039 .246 -.0816 3153
Ucenici 10 g oqrs /godina 14108 10005 .161 -.0567 3389
godina 11 years / godina -.40994° 17087  .018 -7477 ~0721
Students 11 7 years / godina .60902" .17502 .001 .2630 .9550
years / 8 years / godina 52679" 16015 .001 2102 8434
Ucenicill gy eqrs /godina 55102" 15995  .001 2348 8672
godina 10 years / godina 40994' 17087  .018 0721 7477

*Statistical significance at the p =0.05 level

Table 4 shows the results of the LSD Post Hoc test
of the prevalence of lordosis with respect to the age of
the students from 7 to 11 years. The analysis of Table 4
shows a statistically significant difference in the preva-
lence of lordosis between students aged 8 and 9 years,
but at the global level it does not show a static signifi-
cance of the prevalence of lordosis in students with re-
spect to their chronological age.

Table 5 shows the results of the LSD Post Hoc test
comparing the prevalence of scoliosis with respect to the
chronological age of the students from 7 to 11 years. The
analysis of Table 5 shows that there is a statistically sig-
nificant difference in the prevalence of scoliosis between
students of different chronological ages. Differences
were found between students aged 7 and 9 and 7 and 10
years. Also, differences were found between students
aged 8 and 9 and 8 and 10 years. Students aged 10 differ
from students aged 7 and 8 years. The results show that
the differences between students aged 11 and all other
age groups are not statistically significant.

The results obtained do not deviate from the results of
previous research, which also show a significant prevalence
of postural disorders in lower grades of primary school

*Statisticka znacajnost na nivou p =0.05

U tabeli 4 prikazani su rezultati LSD Post Hoc te-
sta zastupljenosti lordoze s obzirom na starosnu dob
ispitanika-ucenika od 7 do 11 godina. Analizom tabele
4 uocava se statisticki znacajna razlika u zastupljenosti
lordoze izmedu ucenika starosne dobi 8 i 9 godina ali
na globalnom nivou ona ne pokazuje staticku znacajnost
zastupljenosti lordoze kod ucenika s obzirom na njihovu
hronolosku dob.

U tabeli 5 prikazani su rezultati LSD Post Hoc testa
uporedivanja zastupljenosti skolioze s obzirom na hro-
nolosku dob ispitanika-uc¢enika od 7 do 11 godina. Ana-
lizom tabele 5 vidljivo je da postoji statisticki znacajna
razlika zastupljenosti skolioze izmedu ucenika razlicite
hronoloske dobi. Razlike su utvrdene izmedu ucenika
starosne dobi 719 te 7 1 10 godina. Takode, razlike su
utvrdene izmedu ucenika starosne dobi 8 i 9 te 8 i 10
godina. Ucenici starosne dobi 10 godina se razlikuju od
ucenika starosne dobi 7 i 8 godina. Rezultati pokazuju da
razlike izmedu ucenika uzrasne dobi 11 godina sa svim
ostalim uzrasnim grupama nisu statisti¢ki znacajne.

Dobijeni rezultati ne odstupaju od rezultata dosa-
dasnjih istrazivanja koja takode pokazuju znacajnu za-
stupljenost posturalnih poremecéaja kod ucenika nizih
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Table 4. LORDOSIS - comparison of differences with respect

to the chronological age of students (LSD Post Hoc test)

hronolosku dob ucenika (LSD Post Hoc test)

Tabela 4. LORDOZA - uporedivanje razlika s obzirom na

e » » Mean 95% Confidence Interval
Variable (1) Male / Muski (J) Male / Muski lelﬂ)’erence Std. Error p Lower Bound Upper Bound
LORDOSIS Students 7 years/  8years /godina  -.02851 11241 .800 -.2507 .1937
Ucenici 7 godina 9years/godina  .16112 .11208 .153 -.0605 .3827
10 years /godina .08924 .12857 .489 -.1649 .3434
11 years /godina .12030 .18337 .513 -.2422 .4828
Students 8 years/ 7 years /godina .02851 11241 .800 -.1937 .2507
Ucenici 8 godina 9years/godina  .18963" .08422 .026 .0231 .3561
10 years / godina .11775 .10517 .265 -.0902 .3257
11 years /godina .14881 .16779 377 -.1829 4805
Students 9 years/ 7 years /godina  -.16112 .11208 .153 -.3827 .0605
Ucenici 9 godina 8 years /godina  -.18963" .08422 .026 -.3561 -.0231
10 years /godina -.07187 .10483 494 -.2791 .1354
11 years /godina  -.04082 .16758 .808 -.3721 .2905
Students 10 years/ 7 years / godina -.08924 .12857 .489 -.3434 .1649
UCenici 10 godina 8 years /godina  -.11775 .10517 .265 -.3257 .0902
9 years / godina .07187 .10483 494 -.1354 .2791
11 years /godina .03106 .17902 .863 -.3229 .3850
Students 11 years/ 7 years /godina  -.12030 .18337 .513 -.4828 2422
Ucenici 11 godina  8years /godina  -.14881 16779 .377 -.4805 .1829
9 years / godina .04082 .16758 .808 -.2905 3721
10 years /godina -.03106 .17902 .863 -.3850 .3229

* Statistical significance at the p =0.05 level

Table 5. SCOLIOSIS - comparison of differences with respect
to the chronological age of students (LSD Post Hoc test)

*Statisticka znacajnost na nivou p =0.05

hronolosku dob ucenika (LSD Post Hoc test)

Tabela 5. SKOLIOZA - uporedivanje razlika s obzirom na

e T Mean 95% Confidence Interval
Variable ()b E)arita ij;erence std. Error p Lower Bound Upper Bound
SKOLIOSIS Students 7 years/ 8 years /godina  -.06250 .10268 .544 -.2655 .1405
UCenici 7 godina 9years /godina  -.32653" .10238 .002 -.5289 -.1241
10 years /godina  -.34783" 11744 .004 -.5800 -.1157
11 years /godina -.28571 .16749 .090 -.6168 .0454
Students 8 years/ 7 years / godina .06250 .10268 .544 -.1405 .2655
Ucenici 7 godina 9years/godina  -.26403" .07693 .001 -4161 -.1119
10 years / godina  -.28533" .09607 .004 -.4752 -.0954
11 years /godina  -.22321 .15326 .148 -.5262 .0798
Students 9 years/ 7 years / godina .32653" .10238 .002 1241 .5289
UCenici 7 godina 8 years /godina  .26403" .07693 .001 1119 4161
10 years /godina  -.02130 .09575 .824 -.2106 .1680
11 years /godina .04082 .15307 .790 -.2618 .3434
Students 10 years / 7 years / godina .34783" 11744 .004 .1157 .5800
UCenici 7 godina 8years /godina  .28533" .09607 .004 .0954 4752
9 years / godina .02130 .09575 .824 -.1680 .2106
11 years /godina  .06211 .16352 .705 -.2612 .3854
Students 11 years/ 7 years /godina .28571 .16749 .090 -.0454 .6168
Ucenici 7 godina 8years/godina  .22321 .15326 .148 -.0798 .5262
9 years / godina -.04082 .15307 .790 -.3434 .2618
10years /godina -.06211 .16352 .705 -.3854 2612

* Statistical significance at the p =0.05 level

*Statisticka znacajnost na nivou p =0.05
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students (Sukova, 1986; Zivkovi¢, 1987; Mihajlovi¢ et al.,
2003; Bjekovi¢ et al., 2006; Kosinac et al., 2007; Pausi¢
et al., 2008, Hodzi¢ et al., 2010; Proti¢-Gava et al., 2010;
Zivkovié et al., 2011; Bajri¢ et al., 2012, Bajri¢, S. 2021;
Bozoljac et al., 2023).

Many previous studies (Kosinac et al., 2007;
Bogdanovi¢ et al., 2008; Hodzi¢ et al., 2010; Proti¢-Gava
etal., 2010; Zivkovié et al., 2011; Bajri¢ et al., 2012, Bajri¢,
S. 2021; Bozoljac et al., 2023) indicate that the most com-
mon causes of disorders are of the spine, long-term static
sitting positions at home when writing homework, studying,
a large number of classes at school, short breaks between
classes, unsuitable school furniture, the way the school bag
is carried and the weight. The manner of carrying and the
weight of the school bag disrupts the static dynamics of the
entire locomotor apparatus and leads to insufficiency of pos-
tural muscles, which promotes the occurrence of improper
posture and the occurrence of pain in the neck, shoulder and
back area.

This conclusion is supported by research (Pausi¢ et al.,
2008) which determined that the average weight of a school
bag in relation to the weight of a student is 12.5% to 13.8%
in some Dalmatian primary schools.

For years, many authors have emphasized the impor-
tance of proper posture, postural attitude, as an important
element in the prevention of spinal deformities. The char-
acteristic of postural disorders, or poor posture, is that they
arise as a result of uneven growth of the skeletal system and
the muscular system. Muscles develop more slowly, becom-
ing shorter in relation to the bone. Due to this disproportion,
the spinal column becomes curved (Kosinac et al., 2011;
Niksi¢ et al., 2015).

The question arises whether the education system and
the 2 hours of physical and health education, which are cur-
rently provided in primary and secondary schools in Bosnia
and Herzegovina, can respond to all the problems caused by
physical inactivity and a sedentary lifestyle. We confidently
assert that it cannot and that in the prevention of locomotor
apparatus deformities in children, the Ministry of Educa-
tion and schools should take a leading role through chang-
ing curricula, increasing the number of hours of physical
education and health education, education and changing the
menus of children who eat in schools and kindergartens.

The normal and healthy growth and development of
children of preschool and primary school age is of crucial
importance for the overall development and health of a per-
son during his lifetime (Loli¢ et al., 2012). Children should
be allowed natural and free development with plenty of
physical activities and play, because the basis for the cor-
rect status of the locomotor apparatus should be created

razreda osnovnoskolskog uzrasta (Sukova, 1986; Zivko-
vi¢, 1987; Mihajlovi¢ i sar., 2003; Bjekovi¢ i sar., 2006;
Kosinac 1 sar., 2007; Pausi¢ 1 sar., 2008, Hodzi¢ 1 sar.,
2010; Proti¢-Gava i sar., 2010; Zivkovié i sar., 2011; Baj-
ri¢ i sar, 2012, Bajri¢, S. 2021; Bozoljac i sar., 2023).

Mnoga dosadasnja istrazivanja (Kosinac i sar.,
2007; Bogdanovi¢ i sar., 2008; Hodzi¢ i sar., 2010; Pro-
tiéc-Gava i sar.,, 2010; Zivkovi¢ i sar., 2011; Bajri¢ i sar,
2012, Bajri¢, S. 2021; Bozoljac i sar., 2023) ukazuju da
dugotrajni staticki polozaji sjedenja kod kuce prilikom
pisanja domacih zadaca, ucenje, veliki broj nastavnih ca-
sova u Skoli, kratki odmori izmedu Casova, neprilagoden
Skolski namjestaj, nacin noSenja i tezina Skolske torbe.
Nacin noSenja i tezina Skolske torbe narusavaju stato-di-
namiku cjelokupnog lokomotornog aparata te dolazi do
nastanka insuficijencije posturalnih misi¢a $to pospjesu-
je nastanak nepravilnog drzanja tijela te nastanak pojave
boli u podrucju vrata, ramena i leda.

U prilog ovoj konstataciji idu i istrazivanja (Pausi¢ i
sar., 2008) koji su utvrdili svojim istrazivanjem da je pro-
sjecna tezina Skolske torbe u odnosu na tezinu ucenika
od 12,5% do 13,8% u nekim Dalamatinskim osnovnim
Skolama.

Godinama su mnogi autori isticali znacaj pravil-
nog drzanja tijela, posturalni stav, kao bitan elemenat u
prevenciji deformacija kicmenog stuba. Karakteristika
posturalnih poremecaja, odnosno loseg drzanja jeste da
nastaju kao posljedica nejednakog rasta koStanog sistema
i miSi¢nog sistema. MiSici se sporije razvijaju, postaju
krac¢i u odnosu na kost. Usljed ove disproporcije dolazi
do krivljenja kicmenog stuba (Kosinac i sar., 2011; Nik-
§i¢ i sar., 2015.).

Postavlja se pitanje da li obrazovni sistem i 2 sata
tjelesnog 1 zdravstvenog odgoja, koliko ga je trenutno
u osnovnim i srednjim Skolama u Bosni i Hercegovini,
mogu da odgovore na sve probleme koje nosi tjelesna
neaktivnost i sedentarni nacin Zivota. Sa sigurnosc¢u tvr-
dimo da ne moze i da u prevenciji deformiteta lokomo-
tornog aparata kod djece vodecu ulogu treba da zauzmu
Ministarstvo obrazovanja i skole kroz izmjenu nastavnih
planova i programa, povecanje broja ¢asova nastave tje-
lesnog i zdravstvenog odgoja, edukaciju i izmjenu jelov-
nika kod djece koja se hrane u skolama i vrti¢ima.

Normalan i zdrav rast i razvoj djece predskolske i
osnovnoskolske dobi od presudnog je znacaja za cjelo-
kupni razvoj i zdravlje ¢ovjeka tokom zivotnog vijeka
(Loli¢ i sar., 2012.). Djeci treba omoguciti prirodan i slo-
bodan razvoj sa dosta tjelesnih aktivnosti i igre, jer osno-
vu za pravilan status lokomotornog aparata treba stvarati

72

www.Siz-au.com



SENAD BAJRIC, ET AL.
RAZLIKE U ZASTUPLIENOSTI POSTURALNIH POREMECAIA KICMENOG STUBA KOD UCENIKA NIZIH RAZREDA OSNOVNE SKOLE

SPORTS SCIENCE AND HEALTH 15(1):64-74

from the earliest age. Also, the need for continuous coop-
eration between teachers, parents and medical staff should
be emphasized, which should contribute to more effective
intervention. to reduce the prevalence of postural disorders,
the timely identification of disorders in the earliest stages of
their occurrence, as well as the development of a program
of corrective exercises and methodical procedures, is of par-
ticular importance (Lovri¢, 2015).

Activities and content related to the prevention of
postural disorders in school-age children can be organized
indoors and outdoors. The entire program should consist
of exercises for the prevention of postural disorders in the
spinal column (prevention of kyphotic, lordotic, scoliotic
posture). The program should include: exercises for estab-
lishing the balance of the pelvic-thigh muscles, exercises
for stretching the spinal column and strengthening the trunk
muscles, breathing exercises, balance exercises in the cor-
rection of postural disorders, as well as elementary games.

CONCLUSION

The main goal of the research was to determine the fre-
quency and structure of postural disorders of the spinal col-
umn, as well as any differences and significance of differences
in relation to the chronological age of the subjects, in a sample
of 146 subjects - students of lower grades of primary school,
chronologically aged 7 to 11 years. The degree of postural
disorders of the spinal column was determined by Contin-
gency Tables - by calculating frequencies (F) and percentages
(%). Analyzing the obtained results of postural disorders of
the spinal column of students from 7 to 11 years old (grades
I-V of primary school), it is observed that the highest percent-
age is represented by kyphosis (21.2%), followed by scoliosis
(19.9%) and lordosis (19.2%). In general, it can be stated that
the percentage of postural disorders of the spinal column in
the studied sample of subjects - students from grades [ to V of
primary school is present in a significant number. Changes in
the spinal column are mostly in the first degree of deforma-
tion, which allows for successful correction of the condition
with the application of adequate corrective programs (exer-
cises) in working with the student population of this age.

The statistical significance of the presence of postural
disorders of the spinal column in the studied sample of re-
spondents was determined using Univariate Analysis of
Variance (ANOVA). The results of the Univariate Analysis
of Variance (ANOVA) show that there is a statistical signifi-
cance of the presence of kyphosis disorders (p < .007) and
scoliosis (p <.001) in the studied sample of students. The sta-
tistical significance of the presence of lordosis in the studied
sample of students was not determined (p = .255).

The results of the LSD Post Hock comparison test show

od najranijeg uzrasta. Takode, treba istaci potrebu nepre-
kidne saradnje ucitelja, roditelja i medicinskog osoblja
koja treba da doprinese efikasnijem uticaju na smanjenje
zastupljenosti posturalnih poremecaja, jer od posebne je
vaznosti pravovremena identifikacija poremecaja u naj-
ranijoj fazi nastanka kao i izrada programa korektivnih
vjezbi i metodskih postupaka (Lovri¢, 2015.).

Aktivnosti i1 sadrzaji koji se odnose na prevenciju
posturalnih poremecaja, u Skolskom uzrastu mogu se
organizovati u zatvorenom i otvorenom prostoru. Cjelo-
kupan program treba da bude saCinjen od vjezbi za pre-
venciju posturalnih poremecaja na ki¢menom stubu (pre-
vencija kifoti¢nog, lordotickog, skoliotiénog drzanja).
Program treba da se odnosi na: vjezbe za uspostavljanje
balansa karli¢no-butne muskulature, vjezbe za istezanje
ki¢menog stuba i jacanje muskulature trupa, vjezbe disa-
nja, vjezbe ravnoteze u korekciji posturalnih poremecaja
kao i na elemetarne igre.

ZAKLIUCAK

Osnovni cilj istrazivanja bio je da se na uzorku od
146 ispitanika — ucenika nizih razreda osnovne skole hro-
noloske dobi od 7 do 11 godina utvrdi frekvencija i struk-
tura posturalnih poremecaja kicmenog stuba, te eventu-
alne razlike i znacajnost razlika u odnosu na hronolosku
dob ispitanika. Stepen posturalnih poremecaja kicmenog
stuba utvrden je Kontigencijskim tablicama — izraCunom
frekvencija (F) i postotka (%). Analiziraju¢i dobivene re-
zultate posturalnih poremecaja kicmenog stuba ucenika
od 7 do 11 godina (I - V razred osnovne skole) uocava
se da je u najve¢em procentu zastupljena kifoza (21,2%),
zatim skolioza (19,9%) i lordoza (19,2%). Generalno,
moze se konstatovati da je procenat zastupljenosti postu-
ralnih poremecaja ki¢menog stuba kod ispitivanog uzor-
ka ispitanika — ucenika od I do V razreda osnovne Skole
prisutan u zna¢ajnom broju. Promjene na ki¢menom stu-
bu su uglavnom u prvom stepenu deformacije, Sto omo-
gucava uspjesnu korekciju stanja uz primjenu adekvatni
korektivnih programa (vjezbi) u radu sa ucenickom po-
pulacijom ovog uzrasta.

Statisticka znacajnost prisutnosti posturalnih pore-
mecaja kicmenog stuba kod ispitivanog uzorka ispitanika
utvrdivana je primjenom Univarijantne analize varijan-
se (ANOVA). Rezultati univarijantne analize Varijanse
(ANOVA) pokazuju da postoji statisticka znacajnost za-
stupljenosti poremecaja kifoze (p< .007) i skolioze (p<
.001) kod ispitivanog uzorka ucenika. Statisticka znacaj-
nost prisutnosti lordoze kod ispitivanog uzorka ucenika
nije utvrdena (p=.255).

Rezultati LSD Post Hock testa uporedivanja poka-
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that there is a statistically significant difference in the pres-
ence of kyphosis and scoliosis between different age groups
of students.

The results of the research impose as a primary task of
teachers in school and the obligation of parents to constantly
instruct children in proper body posture when sitting, stand-
ing, walking and doing physical activities. Therefore, in order
to preserve and improve the health of students in school, it is
necessary to ensure continuous monitoring of students’ pos-
tural status with the aim of timely identification of disorders
and, in this regard, undertaking the necessary activities for
preventive and corrective work, as well as systematic imple-

zuju da postoji statisticki znacajna razlika prisutnosti ki-
foze i skolioze izmedu razli¢itih uzrasnih grupa uc¢enika.

Rezultati istrazivanja namecu kao primaran zadatak
ucitelja u Skoli 1 obavezu roditelja da djecu neprekidno
upucuju u pravilno drzanje tijela pri sjedenju, stajanju,
hodanju i tjelesnim aktivnostima. Zbog toga je za ocu-
vanje i1 unapredenje zdravlja uc¢enika u skoli potrebno je
obezbijediti kontinuirano pracenje posturalnog statusa
ucenika s ciljem pravovremene identifikacije poremecaja
i stim u vezi preduzimanje potrebnih aktivnosti na pre-
ventivnom i korektivnom radu, kao i sistematsko provo-
denje tjelesnog vjezbanja i sistematskih pregleda.

mentation of physical exercise and systematic examinations.
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