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Abstract: Disturbed body posture in children changes
the musculoskeletal system significantly. Muscular dis-
balance i.e. muscular asymmetry in both the sagittal
and the frontal plane can affect the variation level of the
longitudinal skeleton dimensionality. The conducted re-
search included a sample of 67 children in the municipal-
ity of Subotica, out of which 22 had kyphotic disturbed
body posture, 18 had lordotic disturbed body posture
while 27 had flat feet. The aim of the research was to
determine the differences in longitudinal dimensions in
children aged 10 and 11 who have disturbed body pos-
ture. The obtained results indicate a statistically signifi-
cant difference in arms’length (p=0.02).

Key words: posture, disturbed body posture, longitudi-
nal dimensionality

INTRODUCTION

The correct postural status is the basis for the proper
functioning of the human body throughout life, and also
contributes to a good aesthetic appearance (Kendall et al.,
1968). Good postural status is reflected in a proportion-
ate anatomical-physiological ratio between all parts of a
human motor apparatus (Madi¢, 2014). A good postural
setting of all segments of the human body contributes to
the efficiency and persistence of the movement. When the
condition of the muscular-skeletal balance is good, it pro-
tects from the formation and progressive development of
postural disorders of those structures that hold the body
in an upright position or in some other position, both in
motion or at rest (Madi¢, 2014). A good postural status is
related to the proper activation and maintenance of the lo-
comotor apparatus, especially in critical periods of growth
and development of children, and is mainly related to good
living habits acquired from the earliest days. Insufficient
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Apstrakt: Pojava narusenog posturalnog statusa dece
nosi sa sobom rizik od mogucnosti pojave niza promena
na misicno skeletnom sistemu. Bilo da se radi o narusenim
drzanjima u sagitalnoj ili frontalnoj ravni, misiéni disba-
lans tj. misi¢ne asimetrije mogu da “uslovijavaju * i odstu-
panja na nivou longitudinalne dimenzionalnsoti skeleta.
Istrazivanjem je bilo obuhvaceno ukupno 67 ispitanika sa
podrucja opstine Subotica, od cega je merenjima bilo pod-
vrgnuto 22 ispitanika sa kifoticnim naruSenim drzanjem
tela, 18 ispitanika sa lordoticnim losim drzanjem tela , dok
Jje ispitanika sa ravnim stopalima bilo 27. Cilj studije je
bio da se utvrde razlike u longitudinalnim dimenzijama
dece uzrasta 10 i 11 godina, cija je postura narusena.
Rezultati ukazuju na postojanje statisticki znacajne razlike
u duzini gornjih ekstremiteta (p=0,02).

Kljucne reci: postura, naruseno drzanje, longitudi-
nalna dimenzionalnost.

Uvob

Pravilan posturalni status predstavlja osnovu za
pravilno funkcionisanje covekovog tela tokom zivota, a
takode doprinosi i dobrom estetskom izgledu (Kendall
i sar., 1968). Dobar posturalni status se ogleda u sraz-
mernom anatomsko fizioloskom odnosu svih delova mo-
tornog aparata coveka (Madi¢, 2014). Dobra posturalna
postavka svih segmenata ljudskog organizma doprinosi
efikasnosti i istrajnosti pokreta. Kada je stanje misi¢no
skeletnog balansa dobro, ono $titi od nastajanja i pro-
gresivnog razvoja posturalnih poremecaja onih struktura
koje drze telo u uspravnom stavu ili nekom drugom po-
loZaju, bilo u kretanju ili pri mirovanju (Madi¢, 2014).
Dobar posturalni status je vezan za pravilnu aktivaciju i
odrzavanje lokomotornog aparata, posebno u kriti¢nim
periodima rasta i razvoja dece, i uglavnom je vezan za
dobre Zivotne navike koje se sticu od najranijih dana. Ne-
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activation of the musculoskeletal system in children, con-
ditioned by the advancement of modern technology, pro-
motes the appearance of poor and impaired posture of the
body (Choo et al., 2010). The forms and habits of human
behavior have been adapted to current needs, where less
and less time is spent in movement, and more and more
in the sedentary regime, which may result in poor health.

The engagement in regular physical activity results
in functional adaptation of the entire musculoskeletal sys-
tem, and thus achieves its positive effects. Engagement in
physical activity causes a number of changes in all physi-
ological systems in the body, primarily musculoskeletal
(Moreira et al., 2014; Gunter et al., 2012; Baxter et al.,
2008). In addition to all the consequences that cause an
impaired postural status, one of the leading consequences
is reflected in changes in motor function. Insufficient mus-
cular involvement can eventually lead to muscular imbal-
ances, which not only have negative effects on motor skills
in children, but can in the long run also cause changes in
the musculoskeletal system. In order to maintain the cor-
rect postural status, it is necessary that all the links in the
kinetic chain of the body function well and be in balance.
The parts primarily at risk of the occurrence of postural
deviations are spinal column and feet, especially in critical
periods, especially affecting younger school age (Proti¢-
Gava, 2015). According to the available data in the terri-
tory of Serbia, there is relatively large number of children
of both sexes, of younger school age, with impaired pos-
tural status (Radisavljevic et al., 1997). The most common
deviations are seen in winged shoulder blades (21%), lor-
dotic poor posture (44% boys and even 57% of girls) and
flat feet (79%).

Reduced physical activity and sedentary lifestyle,
which is increasingly present in the younger population,
can consequently lead to muscular asymmetries in some
segments, for example, the deviation of the shoulder blade
region, or the appearance of an inferior angle of the scapu-
la (Burkhart et al., 2003; Kibler, 2003 Kibler et al., 2002),
which could later affect the formation of a impaired spi-
nal column position. All forms of impaired posture carry
certain anthropometric-morphological specificities. Mus-
cular imbalances in the spinal column, regardless of the
observed plane, when reviewing the clinical picture, may
have an effect on the length of the upper extremities. Poor
and insufficient musculature affects the harmonious rela-
tionship of the left and right sides of the body, and there-
fore can affect the dimensionality of the skeleton.

Accordingly, the aim of the study was to determine
whether there are differences in the selected parameters
of dimensionality (body height, sitting height, forearm

dovoljna aktivacija miSi¢no-skeletnog sistema kod dece,
uslovljena napretkom savremene tehnologije, promovise
pojavu loseg narusenog drzanja tela (Choo i sar., 2010).
Oblik i navike ¢ovekovog ponasanja su se prilagodile ak-
tuelnim potrebama, gde se sve manje vremena provodi u
kretanju, a sve viSe u sedentarnom rezimu, Sto za posle-
dicu moze da ima naruseno zdravlje.

Primena redovne fizicke aktivnosti rezultira funk-
cionalnim prilagodavanjem i adaptacijom celog misi¢no
skeletnog sistema, i na taj nacin ostvaruje svoje pozitiv-
ne efekte. Telo angazovano fizickom aktivnos¢u uzroku-
je niz promena u svim fizioloskim sistemima, u prvom
redu misi¢no-kostanom (Moreira i sar., 2014; Gunter
i sar., 2012; Baxter i sar., 2008). Pored svih posledica
koje uzrokuje naruSen posturalni status, jedna od vo-
de¢ih posledica se ogleda u promenama u motorickom
funkcionisanju. Nedovoljna misi¢na angazovanost moze
vremenom dovesti do miSi¢nih disbalansa, koji ne samo
da imaju negativne efekte na motoriku dece ve¢ u du-
zem vremenskom periodu mogu da uzrokuju promene
na kosStano-miSicnom sistemu. Da bi se odrzao pravi-
lan posturalni status, neophodno je da sve karike u ki-
netiCkom lancu organizma dobro funkcioni$u i budu u
balansu. Prvenstveno su podlozni ki¢meni stub i stopa-
la riziku nastanka posturalnih odstupanja, pogotovu u
kriti¢nim periodima, od kojih je jedan i mladi Skolski
uzrast (Proti¢-Gava, 2015). Prema dostupnim podacima,
na podrucju Srbije, relativno je veliki broj dece oba pola
mladeg Skolskog uzrasta koji imaju naruSen posturalni
status (Radisavljevi¢ i sar., 1997). Najcesca odstupanja
se ogledaju u krilastim lopaticama (21%), lordoti¢no lo-
Sem drzanju (44% decaci i cak 57% devojcice) i ravnom
stopalu (79%).

Usled smanjene fizicke aktivnosti i sedentarnog
nacina zivota, koji je sve prisutniji u mladoj populaciji,
posledi¢no moze dovesti do misiénih asimetrija u nekim
segmentima npr., odstupanja rameno lopaticne regije, od-
nosno pojave slabijeg skapularnog ugla (Burkhart i sar.,
2003; Kibler, 2003; Kibler i sar, 2002), koje bi kasnije
moglo uticati na formiranje naruSene posture kicmenog
stuba. Svi oblici narusene posture nose sa sobom odre-
dene antropometrijske-morfoloske specificnosti. Misic-
ni disbalansi u kicmenom delu, bez obzira na posmatranu
ravan, kada se posmatra klinicka slika, mogu imati uticaj
na duzinu gornjih ekstremiteta. Slaba i insuficijentna mu-
skulatura utie na skladan odnos leve i desne strane tela,
a samim tim moze da utiCe i na dimenzionalnost skeleta.

Shodno navedenom, cilj rada je bio da se utvrdi
da li postoje razlike u odabranim parametrima dimenzio-
nalnosti (telesna visina, sedeca visina, duzina podlaktice,
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length, upper arm length, total arm length) in children with
already established impaired posture of body segments.

METHOD

The sample of respondents consisted of 67 children
of 10 and 11 years (= 6 months) of age, from Subotica.
The sample was divided into three subsamples with an
existing diagnosis given by a physician (22 respondents
with a kyphotic, 18 respondents with lordotic posture,
and 27 respondents with flat feet). For the estimation of
the longitudinal dimensionality of the skeleton, the fol-
lowing parameters were measured: body height (mm),
sitting height (mm), upper arm and forearm lengths and
total arm length (mm). When measuring the longitudinal
parameters, the standards according to the International
Biological Program (IBP) have been respected in order
to obtain the most relevant data. Martin anthropometer
with a measurement accuracy of 0.1cm was used for all
measurements of longitudinal skeleton and its segments.

Longitudinal parameters are shown through de-
scriptive statistics (AS, S, MIN, MAX), while the uni-
variate variance analysis (ANOVA) and the LSD Post
Hock test (a series of independent t tests) were applied
for determining the existence of differences between the
groups of subjects for all the analyzed variables. Statisti-
cal significance was set to p<0.05.

REsuLTS

The study covered a total of 67 respondents from the
municipality of Subotica, of which 22 respondents with
kyphotic impaired body posture (32.8%), 18 respondents
with lordotic poor body posture (26.9%), and 27 respon-
dents with flat feet (40.3%). Table 1 shows the results of
descriptive parameter statistics for the observed groups
of respondents: with kyphotic impaired posture (K), with
lordotic poor posture (L) and with flat feet (FF).

duzina nadlaktice, ukupna duzina ruke) kod dece sa ve¢
utvrdenom naruSenom posturom segmenata tela.

METOD

Uzorak ispitanika je ¢inio 67 dece uzrasta 10 i 11
godina (+6 meseci) iz Subotice. Uzorak je podeljen na
tri subuzorka sa ve¢ postojecom dijagnozom datom od
strane lekara (22 ispitanika sa kifoticnim, 18 ispitanika
sa lordoti¢nim, i 27 ispitanika sa ravnim stopalima). Za
procenu longitudinalne dimenzionalnosti skeleta mereni
su slede¢i parametri: telesna visina (mm), sedeca visina
(mm), duzina nadlaktice i duzina podlaktice i ukupna du-
zine ruke (mm). Prilikom merenja longitudinalnih para-
metara ispoStovani su standardi prema Internacionalnom
bioloskom programu (IBP) kako bi se dobili $to relevan-
tniji podaci. Za sve mere longitudinalnosti skeleta i nje-
govih segmenata koristen je antropometar po Martinu, sa
preciznos¢u merenja od 0,1cm

Longitudinalni parametri su prikazani kroz deskrip-
tivne statistike (AS, S, MIN, MAX), dok su za utvrdi-
vanje postojanja razlika izmedu grupa ispitanika za sve
analizirane varijable primenjeni univarijatna analiza
varijanse (ANOVA) i LSD Post Hok test (serije nezavi-
snih t- testova). StatistiCka znacajnost je postavljena na
p<0,05.

REZULTATI

Istrazivanjem je bilo obuhvac¢eno ukupno 67 ispita-
nika sa podrucja opstine Subotice, od ¢ega je merenjima
bilo podvrgnuto 22 ispitanika sa kifotiénim narusenim
drzanjem tela (32,8%), 18 ispitanika sa lordoti¢nim lo-
$im drzanjem tela (26,9%), dok je ispitanika sa ravnim
stopalima bilo 27 (40,3%). U Tabeli 1. su prikazani re-
zultati deskriptivnih statistika parametara za posmatrane
grupe ispitanika: sa kifoti¢cnim naru$enim drzanjem (K),
ispitanika sa lordoticnim naruSenim drzanjem (L) i ispi-
tanika sa ravnim stopalima (RS).
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Table 1 Descriptive statistics of longitudinal parameters

Tabela 1. Deskriptivni statistici longitudinalnih parametara

Grupa / Group AS S MIN MAX
K 1543.86 63.28 1390 1630
Telesna visina (mm)
1 Body height (mm) L 1556.11 84.32 1375 1705
RS 1511.67 77.78 1370 1660
K 702.23 41.71 625 790
Sedeca visina (mm)
/ Sitting height (mm) L 708.33 70.79 560 815
RS 695.15 66.74 565 820
K 221.55 10.23 200 241
Duzina nadlaktice (mm) L 29167 10.91 204 250
| Upper arm length (mm) : :
RS 217.41 7.92 202 232
K 206.05 12.94 184 236
Duzina podlaktice (mm) L 210,00 13.81 190 240
| Forearm lenght (mm) . :
RS 203.96 8.60 190 219
K 595.05 21.31 535 636
DuZina ruke (mm)
 Am length (mm) L 598.00 28.15 551 666
RS 577.41 28.96 521 629

Legend: AM - arithmetic mean, S — standard deviation; MIN

— minimum result; MAX — maximum result

Table 2 shows the results of quantitative differences
in the longitudinal dimensionality of the skeleton at the
univariate level. Based on the results of the F ratio, it
can be concluded that there was a statistically significant
difference only for the variable Arm length (p = 0.02).
In other analyzed variables, statistically significant diffe-
rences were not observed (p> 0.05).

Table 2 Differences between groups of respondents (ANOVA)

Legenda: AS — aritmeticka sredina; S — standardna devijaci-
ja; MIN — minimalni rezultat; MAX — maksimalni rezultat

U Tabeli 2. prikazani su rezultati kvantitativnih ra-
zlika longitudinalne dimenzionalnosti skeleta na univa-
rijatnom nivou. Na osnovu rezultata F odnosa, moze se
zakljuciti da je postojala statisticki znacajna razlika samo
u varijabli Duzina ruke (p=0,02). U ostalim analizira-
nim varijablama statisticki znacajne razlike nisu uocene
(p>0,05).

Tabela 2. Razlike izmedu grupa ispitanika (ANOVA)

Varijabla / Variable B p

Telesna visina (mm) / Body height (mm) 2,16 0,12
Sedeca visina (mm) / Sitting height (mm) 0,26 0,77
Duzina nadlaktice (mm) / Upper arm length (mm) 1,48 0,24
Duzina podlaktice (mm) / Forearm lenght (mm) 1,46 0,24
Duzina ruke (mm) / Arm length (mm) 4,21 0,02

Legend: F — F test; p — level of statistical significance of the
F test

In order to gain a clearer insight between which
groups there were accurately statistically significant differ-
ences, a t - test for independent samples was applied. The
values are presented through differences between arithme-
tic means using the LSD Post Hock test (Table 3). Statisti-
cally significant differences occurred between the groups
with kyphotic poor posture and flat feet (p = 0.02) in favor
of respondents with kyphotic poor posture, and there was
also a difference between respondents with lordotic poor
posture and flat-footed respondents (p = 0.02) in favor of

Legenda: F — F test; p — nivo statisticke znacajnosti za F test

Da bi se dobio jasniji uvid izmedu kojih grupa tac-
no su postojale statisti¢ki znacajne razlike primenjen je
t — test za nezavisne uzorke. Vrednosti su predstavljene
kroz razlike aritmetickih sredina uz primenu LSD Post
Hock testa (Tabela 3.). Statisti¢ki znacajne razlike su se
pojavile izmedu grupa sa kifoticno losim drzanjem i rav-
nim stopalima (p=0,02) u korist ispitanika sa kifoticnim
lo§im drzanjem, a takode se javila razlika izmedu ispita-
nika sa lordoti¢nim lo$im drzanjem i ispitanika sa ravnim
stopalima (p=0,02) u korist ispitanika sa lordoti¢nim lo-
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respondents with lordotic poor posture. In both groups of
respondents, values were observed pointing to longer up-
per extremities compared to the group with flat feet.

Table 3. Results of the analysis of the series of t-tests (LSD)
and differences between AMs

$im drzanjem. U obe grupe ispitanika su uocene vredno-
sti koje upucuju na duze gornje ekstremitete u odnosu na
grupu sa ravnim stopalima.

Tabela 3. Rezultati analize serija t-testova (LSD) i razlike AS

Varijabla / Variable (1) Grupa / Group (J) Grupa / Group Razlika AS | Difference between AMs (I-J) p

« L -12,25 0,61
RS 32,20 0,14
Telesna visina (mm) L K 1225 0,61
| Body height (mm) RS 44,44 0,06
K -32,20 0,14

RS
L -44.44 0,06
« L -5,61 0,77
RS 7,58 0,67
Sedeca visina (mm) L K 5,61 0,77
| Sitting height (mm) RS 13,19 048
K -7,58 0,67

RS
L -13,19 0,48
« L 0,12 0,97
RS 4,14 0,15
Duzina nadlaktice (mm) L K 012 097
| Upper arm length (mm) RS 426 016
K -4,14 0,15

RS
L -4,26 0,16

Legend: p — level of statistical significance of the t- test

Table 3 (continued). Results of the analysis of the
series of t-tests (LSD) and differences between AMs

Legenda: p — nivo statisticke znacajnosti t- testa

Nastavak tabele 3. Rezultati analize serije t-testova
(LSD) i razlike AS

K L -3,96 0,29
RS 2,08 0,54
Duzina podlaktice (mm) K 3,96 0,29
| Forearm lenght (mm) L RS 6.04 009
-2,08 0,54
RS L -6,04 0,09
K L -2,91 0,73
RS 17,68 0,02
Duzina ruke (mm) L K 2,91 073
| Arm length (mm) RS 20,59 0,01
K 17 2

RS 68 0,0
-20,59 0,01

Legend: p — level of statistical significance of the t test

DiscussioN

The aim of this paper is to determine whether there
are differences in the selected parameters of skeletal di-

Legenda: p — nivo statisticke znacajnosti t testa

DisKusjA

Cilj rada je bio da se utvrdi da li postoje razlike u
odabranim parametrima dimenzionalnosti skeleta kod
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mensionality in children with already established impaired
posture. The obtained data indicate that subjects with im-
paired posture of the spinal column at sagittal level (ky-
photic and lordotic) had longer upper extremities. Due to
developmental specifics, pre-puberty period is character-
ized by rapid growth and development, which can lead to
weaker ligament connections, due to the inability of the
muscles to cope with rapid bone growth. The results ob-
tained by the research (Weinstein et al., 2008; Yilikoski,
2005; Yilikoski, 2003) have shown that children with an
impaired posture of spinal column are generally higher
than the standard population of the same age, which could
be related to the observed difference between the groups
of respondents in our study. Some studies (Ylikoski et al.,
2005; Cheung et al., 2003; Escalada., 2005; Yrjonen et al.,
2006) also emphasize the importance of the pre-puberty
period in terms of impaired posture. The relation between
the measures of longitudinality and disturbed posture is
also indicated by studies (Bogdanovi¢ and Milenkovié,
2009), where they pointed out the correlation between
body height and muscle imbalances. Considering the age
of the sample examined in this study, a correlation could
be created between the developmental specificities and the
obtained values of the longitudinality of the upper extremi-
ties. The increased longitudinality of the skeleton is one of
the prerequisites for creating an impaired posture. Studies
carried out (Trajkovi¢ and Nikoli¢, 2008; Bogdanovi¢ and
Milenkovi¢, 2009) also pointed to the significant correla-
tion between the increased longitudinality of the skeleton
with muscular imbalances on the spinal column.

The intense growth of long tubular bones accompa-
nying the pre-puberty and puberty period can affect the
body’s muscularity that is not able to follow such changes,
which can lead to impaired body posture. Changes in ob-
served longitudinality of extremities in respondents with
kyphotic poor posture compared to the group of flat-footed
respondents could be attributed to changes occurring in a
typically pronounced kyphotic posture. A typical kypothic
body posture the result of a change in the length of the
muscles, specifically shortened deep muscles of chest cav-
ity, such as the external and internal intercostal muscles
(mm. intercostalis externi etinterni) and transverse chest
muscle (m. transversus thoracis) that lead to character-
istic forward-rounded shoulder. On the other hand, weak
and elongated musculature of the muscles of the back, es-
pecially the muscles of upper third (superficial and deep
muscles) can also lead to the forward-roundness of the
shoulder, which could be associated with increased longi-
tudinality of the upper extremities.

The weakened musculature of the abdominal region

dece sa ve¢ utvrdenom narusenom posturom. Dobijeni
podaci ukazuju na to da su ispitanici sa narusenim drza-
njem ki¢menog stuba u sagitalnoj ravni (kifoti¢no i lor-
doti¢no) imali duze gornje ekstremitete. Predpubertetski
period, zbog razvojnih specificnosti, karakteriSe nagli
rast 1 razvoj, koji moze dovesti do slabijih ligamentar-
nih veza, usled nemogucnosti misi¢a da proprate ubrzan
rast kostiju. Rezultati dobijeni istrazivanjima (Weinstein
i sar., 2008; Yilikoski, 2005; Yilikoski, 2003 ) su poka-
zala da su deca sa naruSenom posturom kicmenog stuba
generalno visa u odnosu na standardnu populaciju istog
uzrasta, Sto bi se moglo dovesti u vezu sa dobijenom ra-
zlikom unutar grupa ispitanika u naSem istrazivanju. Po-
jedine studije (Ylikoski i sar., 2005; Cheung i sar., 2003;
Escalada., 2005; Yrjonen i sar., 2006), takode isti¢u zna-
¢aj predpubertetskog perioda kada su u pitanju naruSena
drzanja. Da postoji veza izmedu mera longitudinalnosti i
narusenih drzanja ukazuju i istrazivanja (Bogdanovi¢ i
Milenkovi¢, 2009), gde su ukazali na povezanost telesne
visine 1 misi¢nih disbalansa. Obzirom na uzrast ispitiva-
nog uzorka u ovom istrazivanju, mogle bi da se dovedu
u vezu razvojne specifi¢nosti sa dobijenim vrednostima
longitudinalnosti gornjih ekstremiteta. Pove¢ana longi-
tudinalnost skeleta je jedan od preduslova za stvaranje
naruSenog drzanja. Istrazivanja koje su sprovedena (Traj-
kovi¢ i Nikoli¢, 2008; Bogdanovi¢ i Milenkovi¢, 2009)
su takode ukazala na znacajnu povezanost poveéane lon-
gitudinalnosti skeleta sa misi¢nim disbalansima na kic-
menom stubu.

Intenzivan rast dugih cevastih kostiju koji prati
predpubertetski i pubertetski period moze da uti¢e na
muskulaturu tela koja nije u stanju da prati takve pro-
mene, §to moze da dovode do narusenih drzanja tela.
Promene primecene u longitudinalnosti ekstremiteta kod
ispitanika sa kifoti¢no lo§im drzanjem u odnosu na grupu
ispitanika sa ravnim stopalima bi se mogle pripisati pro-
menama koje nastaju kod tipicno izrazenog kifoticnog
drzanja. Tipi¢na slika kifoti¢nog drzanja tela je rezultat
promena u duzini miSi¢a, gde kod skra¢enih dubokih
misica grudnog kosa, kao $to su spoljni i unutrasnji me-
durebarni misi¢i ( mm. intercostales externi et interni)
1 popre¢ni grudni misi¢ (m. transversus thoracis) Koji
daju karakteristicnu zaobljenost u ramenom delu ka na-
pred. Sa druge strane, slaba i izduzena muskulatura mi-
Sica leda, pogotovo miSi¢a gornje trecine (povrSinskih
i dubokih) takode moze da uti¢e na povlacenje ramena
prema napred $to bi se moglo dovesti u vezu sa poveca-
nom longitudinalo$¢u gornjih ekstremiteta.

Oslabljena muskulatura abdominalne regije dodat-
no moze da ima uticaja na narusena drzanja u sagitalnoj i
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can additionally have an effect on disturbed postures in
the sagittal and frontal plane. The insufficiency of the ab-
dominal region can lead to the abdominal wall protrusion
(Ishida & Kuwajima, 2001; Penha et al., 2005) and lower-
ing followed by pulling the shoulder belt which can result
in higher longitudinal dimensions of the upper extremities.

Another aspect of interpreting the results obtained
could be related to functional asymmetries caused by
hemispheric brain domination. Voluntary interactions with
the environment and life habits can cause functional ad-
justment. This can be observed from the aspect of a long
sitting in front of the computer. Biomechanical adaptation
to the characteristic position can cause the strengthening
of motor paths which may result in the pushing of the
shoulder-blade region forwards. Interaction with the envi-
ronment and the influence of certain motor stimulants can
result in functional lateralization, or dominance of certain
muscle groups (Mostoflei and Banica., 2010).

In addition to the results obtained, the research also
has some disadvantages. First of all, the fact that a sample
of respondents is composed of children at the pre-puberty
stage, which additionally makes it difficult to make conclu-
sions. In order to obtain objective data when it comes to im-
paired posture and the values of longitudinal dimensionality
it would be desirable to look at these changes in the period
of completed growth and development, or in early child-
hood. This way, one could obtain the results that “‘eliminate”
the phase of intense growth and development, and some
other factors of influence could be correlated. In addition,
a relatively small number of respondents per group limits
a more certain conclusion. There is also an issue of further
research by expanding and comparing results with a group
of respondents without determined postural deviations and
obtaining a clearer insight into mechanisms related to the
growth and development of children of this age.

CoNCLUSION

On the basis of the obtained results it can be said, as a
general conclusion, that the longitudinality of the skeleton is
in direct correlation with the occurrence of impaired body pos-
ture. Based on the analysis, the existence of differences in the
length of the long tubular bones of the upper extremities is ob-
served. The intense growth of long tubular bones and the fact
that the body’s muscularity does not accompany such a change
can lead to various manifestations of body deformities charac-
terized as poor body postures in children, which further leads
to weakness of the ligament apparatus and reduced tone. More
detailed control and early detection of impaired conditions is
needed in order to reduce the number of children with changes
that may lead to other musculoskeletal changes.

frontalnoj ravni. Insuficijencija abdominalne regije utice
na protruziju trbusnog zida (Ishida & Kuwajima., 2001;
Penha i sar.,2005) i spustanje praceno povla¢enjem ra-
menog pojasa Sto za rezultat moze da ima povisene lon-
gitudinalne mere gornjih ekstremiteta.

Jos jedan aspekt tumacenja dobijenih rezultata mo-
gao bi da se odnosi na funkcionalne asimetrije uzroko-
vane hemisfernom dominacijom mozga. Dobrovoljne
interakcije sa okolinom 1 zivotnim navikama mogu da
uzrokuju funkcionalno prilagodavanje. To se moze po-
smatrati iz ugla dugotrajnog sedenje za raCunarom. Bi-
omehanicko prilagodavanje karakteristicnom poloZzaju
moze da uzrokuje jac¢anje motornih puteva koji za posle-
dicu mogu da imaju povlaCenje rameno-lopati¢ne regije
prema napred. Interakcija sa okolinom i uticajem odre-
denih motorickih stimulansa moze da dovede do funkci-
onalne lateralizovanosti, odnosno dominacije odredenih
misi¢nih grupa (Mostoflei i Banica., 2010).

Pored navedenih dobijenih rezultata, istrazivanje
ima i odredene nedostatke. Kao prvo, ¢injenica je da je
uzorak ispitanika sastavljen od dece u fazi predpuberte-
ta, Sto dodatno otezava izvodenje zakljuc¢aka. Kako bi se
doslo do objektivnih podataka kada su u pitanju naru-
Sena drzanja i vrednosti longitudinalne dimenzionalnosti
pozeljno bi bilo sagledati upravo te promene u periodu
zavrSenog rasta i razvoja, ili pak u ranom detinjstvu. Na
taj nacin bi se dobili rezultati koji “eliminisu” fazu inten-
zivnog rasta i razvoja pa bi se u vezu mogli dovesti i neki
drugu faktori uticaja. Pored ovoga, relativno mali broj
ispitanika po grupama limitira konkretnije zaklju¢ivanje.
Otvara se i pitanje daljeg istrazivanja u ovoj problematici
prosirivanjem i poredenjem rezultata sa grupom ispita-
nika bez utvrdenih posturalnih odstupanja i dobijanja ja-
snije slike 0 mehanizmima vezanim za rast i razvoj dece
0ovog uzrasta.

ZAKLIUCAK

Na osnovu dobijenih rezultata kao generalni zaklju-
¢ak se moze reci da je longitudinalnost skeleta u direktnoj
vezi sa nastankom narusenih drzanja. Na osnovu analize,
konstatuje se postojanje razlika u duzini dugih cevastih
kostiju gornjih ekstremiteta. Intenzivan rast dugih ceva-
stih kostiju i ¢injenice da muskulatura tela ne prati takve
promene, moze da dovede do raznih pojava u vidu te-
lesnih deformiteta okarakterisanih kao lo$a drzanja tela
kod dece, Sto dalje dovodi do slabosti ligamentarnog
aparata i smanjenog tonusa. Potrebna je detaljnija kon-
trola i rana detekcija naruSenih stanja kako bi se smanjio
broj dece sa promenama koje mogu da budu okosnica za
stvaranje drugih miSi¢no-kosStanih promena.
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Families, sports clubs and schools have to deal more with
this problem. Prevention and early detection of impaired body
posture are the key to success in their elimination. The abil-
ity to recognize the impaired body posture by a pedagogue of
physical education is one of the important links in the problem-
solving chain.

Porodica, sportski klubovi i skole moraju se vise
pozabaviti ovim problemom. Prevencija i rana detekcija
kada su u pitanju naruSena drzanja su kljuc uspeha u ot-
klanjanju istih. Moguénost prepoznavanja narusenih dr-
zanja tela od strane pedagoga fizicke kulture jedna je od
znacajnih karika u lancu reSavanja problema.
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