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Pe3ume

OcnoBa/uen: Cnoco6HOCTa 1a ce oAp KyBa
pamMHOTeXkaTa e peduIeKTUpaHa BO COOJBETHOTO
Y4ECTBO Ha JieriaTa BO UT'PH, aKTUBHOCTH Of Ce-
KOjJHEBHHOT JKMBOT BO JIOMOT, YYWJIHMINTETO U
3aenHuIaTa. HaonuTe Bo muTeparypara mOKaxy-
BaaT Jleka HapylleHaTa KOHTpoOJia Ha paMHOTe-
JKaTa e yIiTe efHa KapaKTepHUCTHKa Kaj herara
co nepebpanHa napanuza. LlenTta Ha HameTo uc-
TpaxkyBame Oellle 1a ce IMPOLIEHN PaMHOTEXKaTa
Kaj Jenara Ha yYyuIuIlHa BO3pacT co nepebpai-
Ha napanusa.

Metomu: VctpaxyBamero Oemie Hampa-
BEHO Ha NMPHUMEPOK o 45 nena co nepebpanna
napanu3a, Ha Bo3pacT of /7 Ao 15 roauHu, on
J(Bara Ioja. YuyecHHIUTe Oea MoAeIeH: BO TPH
rpynu (Tpu HHBOa), coriacHOo co CuctemoT 3a
kinacuukanyja Ha MoropHuTe QyHkiuu. Tec-
TUpameTo Oellle WHAWBUAYaIIHO. 3a NPOLEHKA
Ha paMHoOTe)xaTa Oea ynoTpebeHM ckanara 3a
nejaTpucka paMHOTEeXka ¥ OTTECTOT S off Tec-
TOT 32 MOTOPHH CHOCOOHOCTH.

Pesyararm: Ananu3uTe Ha pe3ynTaTuTe
IOKakaa JieKa HajaoOpa cnocoGHOCT 3a ofp-
)KyBame Ha paMHOTEXara ja UMaaT y4eCHHULIUTE
oJ mpBaTa rpymna (IpBoO HHUBO), a HajloLIa UMa-
aT y4eCHHUILIMTE Of] TpeTara rpymna (TpeTo HHBO).
CraTUCTUYKY 3HaYajHA pa3iiMKa IOCTOelle Io-
Mefy CHUTE TpHU IPyNH Ha YYECHHLH, COIVIACHO
CO cKajaTa 3a IeAujaTpucka pamHoTexa (p =
0.000), u xaj morrectoT 5 (p = 0.004).
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Abstract

Background/Aim: The ability to maintain
balance is reflected in the adequate participation
of children in the game, in the activities of ev-
eryday life at home, school and the community.
The findings in the literature show that impaired
balance control is another characteristics of chil-
dren with cerebral palsy. The aim of our study
was to assess the balance in school age children
with cerebral palsy.

Methods: The study was conducted on a
sample of 45 children with cerebral palsy, aged
7 to 15 years, of both sexes. Participants were
divided into three groups (three levels) accord-
ing to Gross Motor Functional Classification
System. Testing was carried out individually.
For the assessment the balance, the Pediatric
Balance Scale and subtest 5 from Test of Motor
Proficiency were used.

Results: The analysis of the results showed
that the best ability to maintain balance, have
participants of the first group (first level) and
the worst participants of the third group (third
level). There was a statistically significant dif-
ference between all three groups of participants
on the Pediatric Balance Scale (p = 0.000), and
on subtest 5 (p = 0.004), also.
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3akayvoun: JloOveHnTe HaoAM yKaKyBaaT
Ha CIIOCOOHOCTA M KBAaJIUTETOT HA OJIP)KyBambe Ha
paMHOTeXa Kaj Aenara co LepebpaiHa napanisa
Ha pa3NuyHy (QYHKIMOHAIHA HABOA Y MOXeE Jia
IIpeTCTaByBaaT apaMeTpH LITO Ke MOCIyXKaT BO
OpraHu3Mpame Ha aKTUBHOCTUTE (0Opa3oBHH,
pexabWINTaTOPHHU, TIPEBEHTUBHHU-KOPEKTUBHH,
CHOPTCKA aKTHMBHOCT WMTH.) 3a JeLara co Lepe-
OpaiHa mapaju3a.

Kayunu 3060poBu: yepebpanna uapanu-
3a, pamuoiiexca, QYHKYUOHATHA PAMHOexCa,
HUBO0 HA pa360j Ha pamMHouledcaia.

Boeeg

LlepeOpannara mapanu3za (L{I1) e HeBpo-pa3-
BOjHa cocToj0a Koja 3amo4yHyBa BO PaHOTO
JEeTCTBO M € INPHUCYTHA BO TEKOT Ha IEIHOT
xkuBoT (1). OBaa cocroj6a e 30up Ha MOCTOjaHH
MOTODHHM HapyllyBama KOM IPOU3JIEryBaar
OZl TpHMapHaTa Jie3Hja Ha MO3OKOT, KOH JI0Be-
OyBaaT OO0 CEKyHIApHH MYCKYJIHO-CKEIeTHH
NPOMEHH M /10 OrpaHHYyBama Ha CEKOjIHEB-
HUTe aktuBHOCTH (2). Pozenbaym m npyrure
(3) ja onmmysaar LI kako rpymna Ha HapyuIy-
Bamba BO Pa3BOjOT Ha JBMKEHATa U IPKEHETO,
KOM CKOPO CEKOTalll; ce TIOBP3aHH CO CEH30pHH,
KOTHUTHUBHH, KOMYHUKAaTHBHH, MEPUENTHBHA W
OuxejBuopalHu HapyllyBama. [lokpaj morope-
HaBeIGCHUTE HapyllyBamka, BO JIMTEepaTypara
YEeCTO Ce cpekaBaaT IOZIaTOLM KOM ja Haracy-
Baar IpolieHara Ha OanaHcoT kaj nuuara co L{I1
Ouzejku Jomara KOHTpoJa Ha paMHOTeXaTa €
caMo e[lHa Ofi KapaKTepUCTUKUTE Ha JIMLAaTa Co
nepebpanna napanusa (4).

Kako pesynrar Ha TOa, BO JHTepaTypara
MOXe 1a ce HajaaT pa3iuyHH AeDUHULIMHU 32
paMHOTeXaTa, HO He NIOCTOH €JHa yHUBEp3alHa
nedununmja (5-12). PamHoTexkara e ocHoBara
Ha CUTe MOTOPHH BEILTHHHU U KaKO TaKBa € HHTE-
rpajiHa KOMIIOHEHTa Ha QyHKIMOHUpameTo. Taa
BKJIy4yBa KOHTPOJA TPH APKEHETO Ha TEJOTO
M KOHTpOJIa Ha eKBHJIMOpUYyMOT (KOHTpONa Ha
CHIINTEe 3a JecTabuin3alija Ha TeNOTO) KOW
MPHIOHECYBAaT 3a COOBETHaTa CTAOMIIHOCT Ha
TEJIOTO 32 BpeMeé Ha M3BPLIyBaEmETO Ha Ofpe-
JIEHH MOTOPHHM 3a/laydl KOM IO OBO3MOXKyBaaT
IBIDKEHETO (4).

PamHoTe)KaTa Wrpa MHOTY 3HayajHa yrora
BO LIEJIOKYIHHOT pa3Boj. Taa e 3HayajHa 3a

Conclusion: The obtained findings point
to the ability and quality of maintain balance in
children with cerebral palsy of different func-
tional levels, and can represent the parameters
which will serve to organize the activities (ed-
ucational, rehabilitation, preventive-corrective,
sports...) for children with cerebral palsy.

Key words: cerebral palsy; balance; func-
tional balance; the level of balance development

Introduction

Cerebral palsy (CP) is a neurodevelopmen-
tal state that begins in early childhood and lasts
throughout the entire lifespan'. This condition
is a group of persistent motor disorders arising
from primary brain lesion, which leads to sec-
ondary musculoskeletal changes and to limita-
tions in daily life activities (2). Rosenbaum et al.
(3) describe the CP as a group of disorders in the
development of movements and postures, which
are almost always associated with sensory, cog-
nitive, communicative, perceptual, and behav-
ioral disorders. In addition to the aforemen-
tioned disorders, in literature we often encounter
data that puts emphasis on the balance assess-
ment of people with CP, since the bad balance
controle is another feature of persons with cere-
bral palsy (4).

Consequently, in the literature different defi-
nitions of balance can be encountered, but the
universal definition is still missing from (5-12).
Balance is the basis for all motor skills, and as
such it is an integral component of functioning.
It includes the control of body position main-
tenance and equilibrium control (eg. control of
body destabilizing forces) which contributes to
the appropriate body stability during the per-
formance of certain motoring tasks that enable
movement (4).

Balance plays a very important role in over-
all development. It is important for adopting and
performing simple and complex gross and fine
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MIPHUCBOjyBamkbe W W3BPIIYBamE HA €JHOCTaBHU
W CIIOKEHU TOJEeMH W Majll MOTOPHH aKTHB-
voctu (10, 11, 13, 14). Kaj mnanure nena,
pamMHOTeXara ce pa3BHBa NPEKy CEKOjIHEeB-
HUTE aKTUBHOCTH Ha Wrpa U BexOu (cropT min
pekpeatnBHU akTHBHOCTH). OBHE MH(MOPMALUU
HU yKa)KyBaaT Ha Ba)KHOCTa Koja ja MMa pam-
HOTEXaTa BO CEKOjIHEBHUTE akTUBHOCTH (15),
BO YYWIWIITETO, BO IOMOT, U BO 3aeAHHLATA
WA courjaHuoT XuBOT (16). Bo cormacHoct
CO JUTepaTrypara, paMHOTe)kara e morpeba 3a
ollp)KyBame Ha Tosuiyjata. Bo ogHOC Ha Toa,
3a COO/IBETHA UMIUIEMEHTAIlFja Ha 00pa3oBHUTE
3aa4d BO YYMJIMIITATa, HEONXOTHO € Y4eHH-
oUTe Aa UMaat nqobpa paMHOTeXa 3a Jja MOXKat
Ja T CIIeAaT JIGKUMHUTE 0 CHTe IpenMeTH U
aKTHBHO [1a y4YE€CTBYBaaT BO CHTE YYWIHMIIHH
aktuBHOCcTH (17, 18, 19).

Ce KOpHCTAT HEKOJIKY MHCTPYMEHTH 3a Ja ce
NPOLIEHN paMHOTe)Kara Kaj Jenara co THIIHYEeH
Pa3Boj, HO HCTO Taka M Kaj Jelarta co pa3BOjHU
HapyuryBama. OBHe MHCTPYMEHTH MOXE Ja ce
KnacuuIMpaaT Kako Pa3BOjJHH CKalll/TECTOBH
KOM MMaaT TOTCKaJIi/TIOTTECTOBH BO cebe (Ha
MpuMep, TMOTTECT 3a MPOLeHa Ha PaMHOTe)XKaTa
BO PaMKMTE Ha TECTOT 32 MOTOPHH CIIOCOOHOCTH
Bruininks-Oseretsky, Bropo usnanue — BOT 2),
MoToa Kako (YHKLIMOHAIHHU TECTOBH (Ha MpH-
Mep, OynepToH HampegHa paMHOTeX a Ha Malu-
€HTOT) WIM TEXHWYKH TeCTOBH (Ha TpuMmep,
noctyporpaduja, pakOBOOUTEN 32 PAMHOTEXa).
I'pyna Ha aBTOpH (4) ykaxkyBaaT JeKa pa3Boj-
HUTE CKaJli He ce CO3AaJIeHH 3a CrieluIHO aa
ja azpecupaar KOHTpOJiaTa Ha paMHOTEXara |
TEXHUYKUTE TECTOBU HE CE JIECHH 32 aJMHHHC-
TpHpame BO KJIMHUYKATA MpaKca, HO ieka QyHK-
LUOHAJIHUTE TECTOBH 32 paMHOTeXa HajaoOpo
ce BKJIOITyBaaT BO OBOj KPUTEPUYM.

OBa wWCTpaxyBame € Jeln o IOorojieM
HCTPaXKyBa4KN TPOEKT Koj ce ¢okycupa Ha
MOTOPHHTE CIIOCOOHOCTH, TIOTOYHO Ha CTere-
HOT Ha Pa3BOj HA MOTOPHHUTE CIIOCOOHOCTH Kaj
nenara co momnpedeHocrt. Llenra Ha oBa HCTpaxy-
Bame Oelle /a ce MPOIEHW paMHOTEXara Kaj
JenaTta co nepedpaiHa mapanu3a Ha yYuIHITHA
BO3pacT Koja e KiacHuHIHpaHa COIIACHO CO
Cucremor 3a (yHKIMOHATHA KiacupuKaimja
Ha kpynHara motopuka (COKKM), kako u na
ce YTBpIAT pa3iMKUTe BO IIOCTUTHYBambaTa
noMery pasJIMYHHUTE CTENEHH Ha HapyllyBamba

motor skills (10, 11, 13, 14). In young children,
balance develops in everyday activities through
play and exercise (sports or recreational activi-
ties). This information tells us about its impor-
tance which it has in the activities of everyday
life (15), in school, at home, and in the com-
munity or in social life (16). According to lit-
erature, a balance is necessary to maintain each
posture or position. In that regard, for adequate
implementation of educational work in school, it
is necessary for students to have a good balance
so that they can follow lessons in all subjects
and to actively participate in all school activities
(17, 18, 19).

In order to evaluate the balance, in children
with typical development, but also in children
with developmental disorders, numerous instru-
ments are in use. These instruments can be clas-
sified as development scales / tests which have
subscales/subtests in them (e.g. subtest for bal-
ance assessment within the Bruininks-Oseretsky
Test of Motor Proficiency, 2™ edition - BOT 2),
then as functional tests (e.g. Fullerton Advanced
Balance Patient Balance), or as technical testing
/ technical tests (e.g. posturography, Balance
Master). Group of authors (4) stated that devel-
opmental scales are not designed to specifically
address balance control and technical tests are
not easy to administer in clinical practice, but
the functional balance tests best fit these criteria.

This study is a part of a larger research proj-
ect focused on motor abilities, more precisely
on level of motor development in children with
disabilities. The aim of the study was to assess
the balance in children with cerebral palsy of
school age classified according to Gross Motor
Functional Classification System (GMFCS), as
well as to determine the differences in achieve-
ments between certain levels in which children
with CP are found. Also, as a research sub-
goal, the correlation between the functional and
developmental balance test was examined.

112

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION 2019; 20(1-2):110-122



Of NMPAKTUKATA 3A NPAKTUKATA

P

kaj peunara co L{I1. Wcto Taka, Kako HCTpaxy-
Bauka uen Oelle WCOWTaHA W KopelalujaTta
nomery TecToBUTe 3a (PyHKIMOHAIHA W pas-
BOjHAa paMHOTEXa.

Meituogu

UcrtpaxyBamero Oemnie CHpoBeneHO BO
COIVIAaCHOCT cO XeNIMHCKaTa JAeKiapanmja 3a
€THYKHU MPUHLIMITN BO MEIULIMHCKUATE UCTPaXKy-
Bamba KOWM BKIIydyBaar jyre. McTpaxyBameTo
oeme omobpeno on IlpodecroHanHuoT 0mOOP
npu benrpaackuor ynusepsuretr (O6p. 61206-
186/2-15). Ako ce 3eMe mpemBua JeKa ydec-
HULIATE BO UCTPAXKYBaWkETO Ce Jela, UCTO Taka
Oemie moTpeOHa MUIIaHA A03BONIAa OJf POIUTE-
JIUTE WU CTapaTelnTe Ha Aenara.

[TpuMepoKoT Ha UCTpaXKyBameTO Oerre Gop-
MupaH ox 45 nena co nuepebpanHa mapanusa, Ha
Bo3pacT ox 7 mo 15 romunum (10.67+ 3.34), on
nBarta nona (55.56% momuuma u 44.44% neBoj-
4HEba). > TECTOT TMOKaXa JeKa MPUMEPOKOT €
yHH(}OpPMEH BO OIHOC Ha CTPYKTypara Ha ToJio-
Bute (*(1)=0.556, p=0.456). Yuecuuuure Gea
KIacu(UIpaHd WK TIONENIEHH BO TPH TIPyIH
Bo Bpcka co COKKM (Tabena 1). COKKM e
NOTBP/IEH KAaKO BaJMIEH METOA 3a Kiacu(puka-
I¥ja Ha Jenara co nepeOpaiiHa mapajiu3a U €
nocta ynorpebysan (20, 21). COKKM e ckana
O]l TeT HMBOA KOW T'M KiacH(HIpaaT MOTOP-
HHUTE CIIOCOOHOCTH BO COIVIACHOCT CO CTETEHOT
Ha HE3aBHUCHOCT Ha JBIXXEHETO, TpaHchepoT U
cTabMIIHOCTa Ha NIOCTypara ¥ BO COIIACHOCT CO
NOTpeOHUTe Of KOPHUCTEHE OPTONENCKH IOMa-
rajga Kaj Jieriata Ha Bo3pacT of 18 mecemu mo
18 romunu, 3emajku ro mpensun (akToT Aeka
Jenara off IpPBOTO HUBO C€ MOOWIIHHM, HE3aBH-
CHH, JOIeKa Jerara Of MNEeTTOTO HHMBO HMMaar
3HaYajHH HapyIlIyBamkba Ha MOTOPHUTE (YHKIIMH
(20, 22). COKKM wmoxe ma ce ynotpebu Ha
rpymna fielia co IOXOMOTeHH OTKOJIKY TPaHLIAO-
HAJTHU KJacu(UKaliK Ha qujardosure (23).

HUctpaxysamero 6emnre cnpoBeneHo Bo 2017
rofHa, BO Y4MJIMINTaTa 3a Jiefa co MOoCeOHU
NOTpeOH M BO PEOBHUTE OCHOBHH YYHIIMIITA,
Ha Teputopujata Ha Pemybmuka CpOwuja.
WHctpymentuTe kou Oea ymoTpeOeHHM BO OBa
uctpaxyBame ce [lenujarpucka ckana 3a pam-
Hotexxa (IICP) u morTecToT 5 o TeCTOT MO3HAT
kako Bruininks-Oseretsky Tect 3a MoTopHHTE

Methods

The research was carried out in accordance
with the Declaration of Helsinki on Ethical
Principles for Medical Research Involving
Human Subjects. The study was approved by
the Professional Boards of The University of
Belgrade (No. 61206-186/2-15). Taking into
account that the research subjects were children,
written informed consent from the child’s par-
ents or guardian was also necessary.

A sample of the study was formed by 45
children with cerebral palsy, ages 7 to 15 years
(10.67 = 3.34), both sexes (55.56% boys and
44.44% girls). The y? test showed that the sam-
ple was uniform with respect to the gender struc-
ture (* (1) = 0.556, p = 0.456). Participants were
classified, or divided into three groups in relation
to GMFCS (Table 1). GMFCS is confirmed as
valid method of classification of children with
cerebral palsy and it is in very wide use (20, 21).
GMFCS is a scale with five levels that classifies
gross motor abilities according to the degree of
independence in movement, transfer and pos-
tural stability and according to the need of using
orthopaedic aids at the age of 18 months to 18
years, considering the fact that children at the I
level are mobile, independent, while children
in level five have significantly impaired motor
functioning (20, 22). Gross Motor Functional
Classification System can be used to group chil-
dren more homogeneously than traditional clas-
sification by diagnosis itself (23).

The study was conducted during 2017.
in schools for children with disabilities and in
regular primary schools, located on the terri-
tory of the Republic of Serbia. The instruments
used in this study were Pediatric Balance Scale
(PBS) and subtest 5 from the battery test named
Bruininks-Oseretsky Test of Motor Proficiency,
2" edition - BOT 2. PBS is a modified version
of the Berg Balance Scale and is used to assess
the functional balance. The concept of func-
tional balance is defined as the ability of the
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cnocobHocTH, Bropo m3nanue — BOT 2. TICP
e moauduKyBaHa Bep3uja Ha bepropara ckana
3a paMHOTE)Xa U ce KOPHUCTH 3a IpOLEHKa Ha
¢yHKIMOHaNIHAaTa paMHOTexa. KoHuenToT Ha
(GyHKIMOHAJIHA paMHOTeXa ce neuHHUpa Kako
croco0HOCT Ha JIeTeTo J1a 1o0ue U Aa OfpKyBa
KOHTpOJla Ha MHCIpPaBEHO [pXKeHme 3a BpeMe
Ha CEKOjIHEBHHUTE aKTHBHOCTH, YYHJIHIIHHUTE
aKTHBHOCTH, WIPUTE€ W JAPYTH aKTHBHOCTH.
IICP ce coctou on 14 mpeamern, Ha cKaja Of
5 cTemeHu U MaKCUMaJIHUOT pe3ynTart € 56 (24).
Kako BTOp MHCTpyMEHT HHME IO yNoTpeOHuBME
Bruininks-Oseretsky Tect 3a MoTOpHH croco6-
HoctH, Bropo mnanue — bOT 2 morrect 5. OBoj
TECT Ce KOPUCTH KaKO pa3BOEH TECT CO KOj HHE IO
YTBpAyBaMe HHBOTO Ha pa3BOj Ha paMHOTEXaTa
Kako MOTOpHa cnoco0HocT. TectupameTto Oere
HMHIVBHIYaIIHO, BO COIVIACHOCT co Oapamara Ha
HWHCTPYMEHTHUTE 3a npolueHka. OBoj MOTTECT TH
MIPOIIEHYBa BELITHHHUTE 33 MOTOPHAa KOHTPOIA,
KOH C€ O[ITOBOPHU 32 OIP)KyBame Ha JIPIKEHETO
Ha TEJIOTO KOTa JIMLETO CTOH, OAM WM KOTa THE
W3Be/lyBaaT IIOAOJIM AaKTMBHOCTH, Kako HITO
ce rocerame IO INojja Koja e JIoUMpaHa Ha
NoNMIa. 3aJayuTe BO OBOj MOTTECT TH Mepar
TpUTe 00JIACTH KOM Ce MOKPHEeHH CO paMHOTe-
JKaTa: CTaGWIHOCTA NPH OJEHETO, JBIKEHETO
U 3aUpameTo M ynorpedaTa Ha BHU3YEITHUTE
3Hanu. Ilocrojar neBer mnpenMerd (3amadmn)
KOU Ce KOPHUCTAT 3a IPOLIEHKa Ha CTabMIIHOCTA
Ha TPYNOT Ha TEJOTO CO CIIOCOOHOCTa 3a CTO-
€lbe Ha [IBe HO3€, €lHa HOI'a, CTOEHE Ha MOAOT
U CTOeHE Ha rpena. [[Brkemara u 3anMpameTo
ce MepaT CO CelyM ajTeMH KOM BKIydYyBaaT
CTallMOHapHa paMHOTeXa U [[Ba ajTEeMHU KOH ja
HCIIUTYBaaT CIOCOOHOCTA 3a Ofieke 10 JINHHM]a.
On cure 3aauy, TpU C€ COCTOjaT OJf TPYAEHE CO
3aTBOPEHHU O4YM, 3apajJy MPOLEHKA Ha HEOIXO[I-
HOCTa OJ] BU3YelleH CTHMYJI TIPH OIP>KyBameTo
Ha paMHOTeXara. MakcUMalHuoT pe3ynTar e 37
Kako BKyIleH Opoj Ha moeHH. 3a CTaTHCTHYKaTa
aHanM3a, BKYITHHOT pe3ylTar ce KOHBepPTHpa BO
pe3yNTaToT Ha cKajara, COIIACHO CO MHCTPYK-
LUUTE O] MHCTPYMEHTOT. 3a ceKoja BO3pacT,
BKYIIHAOT pe3ylTaT MMa COOIBETHA BPETHOCT
Ha pe3yJTaToT of cKayiaTta W Bapupa ox 1 mo 35
25).

IIpen TecthpameTo, ydyecHUIUTE Oea moze-
neHd Bo Tpynu Bo comtacHocT co COKKM.
Co mem pma ce YTBpAM HOPMATHOCT Ha

child to gain and maintain control of upright
posture during activities of daily living, school
activities, games, and others. PBS consists of 14
items on a five-step scale, and maximum score
are 56 (24). As a second instrument, we used
Bruininks-Oseretsky Test of Motor Proficiency,
2" edition - BOT 2 subtest 5. It is used as a
developmental test by which we determine the
level of development of balance as motor ability.
The testing was carried out individually, at one
time, in accordance with the requirements of the
assessment instruments. This subtest assesses
the skills of motor control, which is responsible
for maintaining the posture of the body when
the respondent states, walking or when they are
running long activities such as reaching for a
cup, which is located on the shelf. Tasks in this
subtest measures three areas covered by the bal-
ance: the stability of the walk, move and stop,
and the use of visual cues. There are nine items
(tasks) that are used to evaluate the stability of
the fuselage with the possibility of standing on
both legs, one leg, standing on the floor and on
the beam. The movement and stop are measured
by the seven items that include stationary bal-
ance, and two items that examine the possibil-
ity of walking on the line. Of all the tasks, three
are running with eyes closed, because assess the
extent to which visual stimuli are necessary to
maintain balance. The participant has the right
to two attempts, and as a result takes the one
that is better. Maximum score is 37 as total point
score. For the statistical analysis total point
score is converted into scale score, according
to the instruction from the instrument. For each
year of age certain total point score has its value
on the scale score, and ranges from 1 to 35 (25).

Before testing, participants were classified
into groups according to GMFCS. In order to
determine the normality of the distribution of the
results, a Kolmogorov-Smirnov test was applied
and results directed us to the selection of para-
metric techniques. From descriptive statistics,
absolute frequency and percentage, arithmetic
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OUCTpUOyIMjaTa Ha pe3ylTaTure, Oemie yIio-
Tpeben Tector Kolmogorov-Smirnov u pe3sysn-
TaTUTe He yIaTHja BO JEJIOT 3a NapaMeTPHCKH
texHukd. O] IECKpUNTHBHATA CTaTUCTHKA Oea
ynotpeOeHH arcoiyTHaTa QpekBeHLHja U Ipo-
LEHT, apUTMETHYKaTa CpeluHa U CTaHAapaHaTa
JeBHjaldja, CO MHHMMalHa ¥ MaKCHMaJHa
BpemHOCT. 3a cropenba Ha NPOCEYHHTE JOC-
TUTHYBama moMery rpymnure, oeme yrnorpebeHna
€IHOHAacOYHa aHaJin3a Ha BapujaHca (ANOVA),
CO TMocJeioBaTeIHa ynoTpeda Ha TOCT XOK Tec-
ToBHTe. IIMPCOHOBHOT KOE(UIMEHT 3a KOpe-
nanpja (r) Oeme ymnoTrpeGeH 3a YTBpAYBame
Ha kopenanujata momery IICP u motrectot 5.
CrarucTHykara 3HayajHOCT Oele neduHUpaHa
Ha HUBOTO Ha BEPOjaTHOCT Ha HYJTaTa XUIOTe3a
p < 0,05 no p <0,01. Pesynrarure 6ea nobueHu

Tabena 1. Clupykiuypa Ha y4ecHuyuilie 80 0gHOC Ha HUeHallia

mean and standard deviation were used, with a
minimum and maximum value. For comparison
of average achievements between groups, a one-
way analysis of variance (ANOVA) was applied,
with the subsequent use of post hoc tests (Tukey
HSD post hoc test). The Pearson correlation
coefficient (r) was used to determine the cor-
relation between PBS and subtest 5. Statistical
significance was defined at the probability level
of the zero hypothesis p < 0.05 to p <0.01. The
results were processed in the statistical program
SPSS (Statistical Package for Social Sciences,
version 21).

Table 1. Structure of participants in relation to the age and level

go3pacill u Hueoiio Ha GMFCS of GMFCS
GMFCS

Bospacr / Age I I I Total

N (%) N (%) N (%) N (%)
7 7 (15.6) 4 (8.9) 4(8.9) 15 (33.33)
10 4 (8.9) 4(8.9) 7 (15.6) 15.(33:33)
15 7 (15.6) 6(13.3) 2(4.4) 15 (33.33)
Bxynnro / Total 18 (40.0) 14 (31.1) 13 (28.9) 45 (100.0)

N — 6poj Ha yyecHuyU N - number of respondents
Results

npeky nporpamara CIICC (CraTucTHyky nakeT
3a COLMjaliHH HayKy, 21-Ba Bep3uja).

Pesyniuaiuu

Tabenara 2 mokaxyBa Jeka HajooOpure
MPOCEYHH JOCTUTHYBama, BO JBaTa TeCTa, ce
MOCTUTHATH Of] YYECHHULIUTE KOU Ce Ha MPBOTO
HUBO WJIM BO IIpBaTa rpyma, Jo[eKa Hajiolara
KOHTpOJIa Ha paMHOTeXaTa € pericTpupaHa
BO TpeTaTa Ipyna Ha Y4eHHIHU cO LiepedpanHa
napammza. [lompernusHo, Hue 3abenexaBMe

Table 2 shows that the best average achieve-
ment, in both tests, achieved participants who
were at the first level, or in the first group, while
at the same time the worst balance control regis-
tered in the third group of students with cerebral
palsy. More precisely, we noted that subjects
with cerebral palsy who were in a group that
had poorer characteristics according to GMFCS,
also had a poorer maintenance of balance.
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Tabena 2. poceyHu gociiurHysarba Ha y4ecHuyuiie 8o PBS u Table 2. Average achievement of participants in the PBS and
Uoluweciuoil 5 80 ogHoc Ha rpyuuie og GMFCS subtest 5 with respect to the group of GMFCS
COKKM / GMFCS

Bapujabnu o i —
Variables I (N=18) II (N=14) IIT (IN=13)

Min | Max | M SD | Min | Max M SD [ Min | Max | M SD
PBS 18 507122989 [ 9.8 | 10 37 |22.64|7.87 3 23 1223 1721
ITorrect 5
Subtest 5 2 10 333 [222.1 1 4 2.07 1| 0:99 I 3 1.38 | 0.77

N- number of respondents; X - arithmetic mean (average value of the variable in the sample); SD — standard deviation (average deviation
of the individual values of the variables in the sample); min — minimum value of the variable in the sample; max — the maximum value of
the variable in the sample; PBS — Pediatric Balance Scale; GMFCS - Gross Motor Functional Classification System
N-6poj Ha yyecHuyu; X - apuiimeluuyka cpeguHa (UpoceyHa epegHocil Ha eapujabnuilie 8o tpumepokoll); SD — cllaHgapgHa gesujayuja
(lpoceyHa gesujayuja 09 UHgUBUgyarHuilie 8pegHoOCU Ha eapujabnuilie 80 UpuMepOoKolll); min- MUHUMarHa 8pegHOC Ha 8apujabnuiue
80 [IpumMepoKol; max — MakcuMarHa 8pegHocil Ha eapujabnuilie og dpumepokoll; PBS — Ckanalua 3a Uegujalipucka pamMHoexa;
GMFCS - Cuciiemolll 3a hyHKUUOHaNHa knacughukayuja Ha KpylHaiua Moopuka

Tabena 3. Yiuepgysar-e Ha pasnukuile domery y4yecHuyuiue Table 3. Determination of differences between participants of
09 pasnuyHuilie KnacughukayuoHu rpyau, cornacHo co PBS u different classification groups on PBS and Subtest 5
Uotwiweco 5

Bapujabmu | COKKM COKKM Cpexna pasmaca | CT2MAAPNA
Variables | 1(GMFCS) | J(GMFCS) | Mean Difference (I-J) | o Fp0 K

b I s 7.25 3.04 0.056

I 17.66" 3711 0.000%*

23 I 1 -7.25 3.04 0.056

III 10.41° 3.29 0.008*

11T 1 -17.66" S 0.000*

11 -10.41° 3.29 0.008*

e I 1 126 0.56 0.071

I 1.95 0.57 0.004*

1 1 -1.26 0.56 0.071

I 0.687 0.600 0.493

11T 1 -1.95° 0.57 0.004*

I 0.687 0.600 0.493

*p < 0.05 - epegHociiu Kou Uokaxysaalll 3HayajHa pasiuka; *p < 0.05 - values that show significant difference; PBS —
1CP - lMegujaitipucka ckana 3a pamHoiuiexa; COKKM — Ckana Pediatric Balance Scale; GMFCS - Gross Motor Functional
3a (hyHKYUOHanHa UpoyeHa Ha KpylHaiua Moopuka Classification System

JeKa YYEeCHHIUTe CO IepebpaiHa mapaimsa Using ANOVA, we examined whether there
KOM craraar BO Tpymara co IOciadu Kapak- were significant differences between mean val-
TepucTuky, cortacHo co COKKM, ncro raka ues obtained on balance tests in the three exam-
MOTEIIKO MOKAT Jia ja ONp)KyBaaT paMHOTEXKaTa. ined groups. The results of ANOVA showed

Co ymorpebara Ha ANOVA, Hue wucnu-
TaBM€ Jaji [OCTOM 3HayajHa pasjMKa IoMery
CpeIHUTE BPEAHOCTH NOOMEHHU Ofl TECTOBHUTE 32

that there was a statistically significant differ-
ence between the three groups of students, and
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paMHOTeXa Kaj cuTe Tpu Ipynu. Pesynrarure
on ANOVA nokakaa fieka IOCTOM CTaTUCTUYKA
3HaYajHa pa3juKa IoMery TpuTe rpylH Ha yde-
numw u kaj [ICP (F (2, 42) = 16.147, p = 0.000)
u kaj morrectot S (F (2, 42) = 6.294, p = 0.004).
ITocnenoparennute komnapauuu co Tukey HSD
HOCT XOK TECTOT, yKa)KyBaaT Jieka CTaTUCTHUYKHI
3HavajHaTa pa3nuka kaj [ICP mocrom momery
YYECHHLIUTE KO Ce BO IpBaTa M TpeTara rpymna
(p=0.000), xako W moOMery Yy4YeCHHLHTE KO
ce Bo Bropara u Tperata rpyma (p=0.000).
HcroBpeMeHO, Kaj TMOTTECTOT 5, CTaTUCTUYKHU
3HauajHa pasnuka Geme yTBpAeHa momery rpy-
NUTe KOM ce KIacH(PULIUpaHH COIIaCHO CO
C®KKM, kako 1-Ba u 3-ta rpyma (p = 0.004)
(Tabena 3).

Bpckara momery (yHKLIHMOHAIHaTa paMHO-
Texa u3Mepena co [ICP u pa3BojHata pamHO-
Te)ka M3MEpEeHa Co MOTTEeCTOT 5, Oelle ncnuTaHa
co ynorpeba Ha [TupcoHOBHOT KoeUIIMEHT Ha
kopenauyja. CuiaHa ¥ TIO3WTHBHA KoOpelnaiuja
rnoMery apere Bapujabiu Bo mpBaTa rpyna (r =
0.699, n = 18, p = 0.001) u Tperara rpymna Ha
yuecnuii (r = 0.735, n = 13, p = 0.004) Geme
yTBpZieHa, J0feKa BO BTOpara Ipyma Kopelna-
1HjaTa He Oellle HA HUBO HAa CTaTHUCTHYKa 3Ha-
gajuocr (Tabena 4):

Tabena 4. Kopenayuja tomery PBS u toleciio 5
Kaj yyecHuyuilie co yepebparHa Uapausa 0g pasiuyHu
KnacughukayuoHu rpyau

on PBS (F (2, 42) = 16.147, p = 0.000) and on
the subtest 5 (F (2, 42) = 6.294, p = 0.004).
Subsequent comparisons with Tukey HSD post
hoc test, indicate that statistically significant dif-
ferences in PBS occur between participants who
were in I and III group (p = 0.000), as well as
between subjects who were in II and III group
(p = 0.008). At the same time, on subtest 5, a
statistically significant difference was recorded
among the groups classified according to
GMFCS as I and I1I (p = 0.004) (Table 3).

The relationship between the functional bal-
ance measured by PBS and the developmental
balance measured by subtest 5, was investigated
using the Pearson’s correlation coefficient. A
strong and positive correlation between two
variables in I (r = 0.699, n = 18, p = 0.001) and
III group of participants (r = 0.735,n=13,p =
0.004) was obtained, while in the II group the
correlation was not at the level of statistical sig-
nificance (Table 4).

Table 4. Correlation between PBS and Subtest 5 in participants
with cerebral palsy of different classification groups

COKKM
GMFCS

HICP

PBS Subtest 5

I1CP
PBS

- 0.699°

IOTECT 5
Subtest 5

0.699° -

PBS
I1CP

- 0.258

I
TIOTECT 5

Subtest 5

0.258 -

PBS

- 0.735¢

I OTeCT 5
Subtest 5

0.735° -

*p < 0.01 - epegHociiu Kou UoKaxysaalll 3HayajHa pasnuka;
IMegujatupucka ckana 3a pamHoiliexa;, COKKM — Ckana 3a
¢hyHKUUOHarHa UpoueHa Ha KpyUHalua Moliopuka

*p < 0.01 - values that show significant difference; PBS -
Pediatric Balance Scale; GMFCS - Gross Motor Functional
Classification System

HAEPEKTOJIOLLIKA TEOPHJA H ITIPAKTHKA 2019; 20(1-2):110-122

|
|




RN
s

FROM PRACTICE TO PRACTICE

Huckycuja

HctpaxyBameTo ja MPOLEHH CHOCOOHOCTa
3a OfpXKyBamkbe Ha paMHOTeXxara Kaj 45 nena
Ha YYWIMIIHA BO3pacT co nepebpamHa mnapa-
nu3a, MofeieHa BO TPU TPYIH, BO COIIACHOCT
co COKKM. 3a mpomeHka Ha paMHOTeXaTa
Oea ymorpedenu nBa Tecta, [ICP kako Mepka 3a
(GyHKIMOHAIIHATa PaMHOTEXA U MOTTECTOT 5 O
BOT 2, xako JecKpunTop 3a pa3BOjHOTO HHUBO
Ha oBaa cioco6HocT. Hajnob6pure pesynrary, Bo
I(BaTa TeCTa, OMHOCHO HajooOpaTa KOHTpoJa Ha
pamMHOTe)XaTa ja uMaa Jenara of mnpBara rpyra,
MoTOa JleriaTta Ofi BTOpaTa rpyma ¥ Ha KpajoT
Jemara of Tperara rpyla KOM KMMaa Hajiolna
pamHotexxa (Tabena 2). OBue pesynratu ce BO
COITTAaCHOCT €O caMaTa (yHKIMOHaJIHa Kiia-
cuduKkanyja, Koja HarmacyBa JAeKa pPa3iIHKUTE
BO MOTOpHUTE (YHKIHWH IOMery pa3IUuYHUTE
HUBOa Tpeba ma Ouae coonBeTHa BO HM3BPIILY-
BamkbeTO Ha aKTHBHOCTHTE NIeH — 3a — JIeH Kaj
neuata co LI wnm neka MOHHWCKOTO HMBO Ha
kinacupuKanyja uMa MOBHCOKO HHMBO Ha KOH-
Tpona Ha pamHoTexata. [ICP Geme ynorpeben
BO HEKOJIKYy CTY[IHH KOHM ja MpOIeHyBaa paMHO-
Texara Ha aenara co L{I1. Pajou u npyrure (26)
ykaxypaar neka nenara co LII ce nectabuinan
Y ¥MaaT TOMajM KamaluTeTH 3a (oKycHupame
Ha M3BPIIYBamETO Ha 3aJauyuTe BO cropenda
CO TMOCTapHTe Jena CO THIMYeH pa3Boj. [1aBao
u apyrure (27) ykaxyBaar JeKa, BO criopenda
CO BPCHMLIUTE CO TUIMYEH pPa3Boj, memara co
IIT mokaxxyBaat neuuuT Bo QpyHKIMOHATHATA
pamHoTexa. Mcto Taka, OpOjHM HCTpaKyBama
I TOBp3yBaaT AocTHrHyBamara kaj IICP co
anBoata COKKM kaj oBue nena (28).

PaznukuTe momery mpBara u BTopara rpyra
He Oea TOJIKy HamlaceHH (TOpagy CIMYHOCTA
KOja TIOCTOW TTOMery OBHE JIB€ TPYyIIH), BO CIIO-
penba co pasnuKuTe MOMery ApYyruTe HUBOA Ha
knacupukanja, kon Oea TOTBPAEHH CO CTa-
TUCTWYKM 3HAYajHUTE DPA3NIUKH, JOOWEHH TNpH
YTBpAyBameTO Ha (PyHKIMOHATHATA U Pa3BOj-
HaTa paMHoTexxa. IlociienoBarenHuTe MOCT XOK
TECTOBH ja OTKpHja pa3jiHKaTra LITO ce MojaByBa
noMery TpeTOTO HUBO, Ofl €JHA CTPaHa, ¥ IPBOTO
¥ BTOPOTO HMBO, Of] IpyTa CTpaHa, Kora CTaHyBa
300p 32 ¢YHKUMOHAHATa PaMHOTEXa H3Me-
pera co IICP, momeka pa3nukurte Of TOTTEC-
TOT 5 ce IojaByBaaT rmoMery NpBOTO ¥ TPETOTO
HuBo (Ta6ena 3). IloTBpmyBameTo Ha HaIIWTE

Discussion

This study evaluated the ability to main-
tain a balance in 45 school age children with
cerebral palsy, divided according to GMFCS
in three levels or groups. For the assessment
the balance, PBS as well as a measure of func-
tional balance, and subtest 5 from BOT 2 as a
descriptor of the developmental level of this
ability, were used. The best achievement, on
both tests, respectively the best balance con-
trol had children at the I level, then children at
the II level and the children at the III level had
the worst balance (Table 2). Such results were
in line with the functional classification itself,
which emphasizes that differences in motor
functions between levels should be appropriate
in performing day-to-day activities of children
with CP, or that the lower level of classification
had a higher level of balance control. The PBS
was used in several studies to evaluate the bal-
ance in children with CP. Reilly et al. (26) stated
that children with CP were unstable and had less
capacity to focus attention on performing tasks
compared to older children of typical develop-
ment, likewise Pavao et al. (27) stated that, com-
pared to peers of typical development, children
with CP showed deficits in a functional balance.
Also, numerous studies have linked the achieve-
ment of PBS with GMFCS levels in these chil-
dren (28).

Differences between the I and II levels were
not so pronounced (due to the very similarity
between these two levels), how many differ-
ences between the other levels of classifica-
tion, which was confirmed by the statistically
significant differences that were obtained in
the functional and the developmental balance.
Subsequent post hoc test revealed that the dif-
ference occurs between level III at one side and
level I and II on the other side when it comes
to functional balance measured by PBS, while
the differences on subtest 5 occur between I and
III level (Table 3). Confirmation of our results
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pesyatatu Bo ogHoc Ha [ICP Geme npoHajaeHo
BO HCTpakyBameTo Ha [lyapre u npyrure (2).
OBwHe aBTOpH CIIPOBEJE UCTPAXKyBame Ha NpH-
Mepok ox 30 mera kou 6uie K1acubHULIUPaHu BO
comtacHoct co COKKM u nobuse cTaTuCTHIKA
3HaYajHa pasjMKa MoMmery IpBaTa M Tperara
rpyna, Kako ¥ momery BTopara M TpeTaTa rpymna,
J0fieKa TIOMery TpPBOTO W BTOPOTO HHBO HE
Owia yTBpJeHa CTaTUCTHYKY 3HayajHa pa3iMKa.
Cnuyan pe3ynTaru 6ea Mpe3eHTUpaHu BO IPyTH
ucrpaxyBama kage mro ANOVA mnokaxysa
JIEeBHjallil BO LEJIOKYIIHUTE pe3ylTaTu Of
I[ICP momery pasnuunute HuBoa of COKKM
u TykejoBHOT TOCT XOK TECT KO HMACHTH(H-
KyBa pa3JIMK{ BO BKyNHuUTe pesynraru Ha [ICP
nomery npBara u Bropara rpymna ogq COKKM, u
BTOpAaTa U CUTE JPYTH, HO HEMa pa3iiuKa moMery
TpeTara M 4eTBpTaTa rpyna WM 4YeTBprara M
nerrara rpyna (29). Camo ajonecueHTuTe co
IIT on mpBoto HHBO Ha COKKM unmaar cno-
COOHOCT [1a Ofp)KyBaaT paMHOTEXa BO CIO-
penbda co npyruTe HUBOA, COINIACHO CO HAOIUTE
on napyro ucrpaxyBame (30). Apropure (31)
yKaxKyBaaT Jeka BKynmHHOT pesynrar ox IICP e
3HA4YajHO MpEeABUAINBA BapHjabna 3a mpoleHKa
Ha PU3HKOT 071 narame Kaj Aenara co LTI xou ce
Ha MPBOTO ¥ BTOpoTo HUBO o COKKM.

Pesynrature of HameTO HCTPaXyBame
MOKa)KyBaaT JieKa MOCTOM IMO3MTHBHA M CHJIHA
kopenanuja momery IICP u morrectoT 5 Kaj
ydecHHLUTe Kou Oea Ha MPBOTO M TPETOTO HUBO,
¥ IeKa 0Baa KopeJialyja € CTaTUCTHYKH 3HaYajHa
(Ta6ena 4). Bo nocranHara nureparypa, HAe He
IPOHAjIOBME OJATOIM KOWM MMaaTr Kopenaluja
nomery IICP u norrecror 5 BOT 2, na 3atoa He
MOXKEBME []a HalpaBUMe cropenda Ha HaIIUTe
pE3YyNTaTU CO pe3ylTaTUTe Of APYTH HCTPaXxKy-
Bama. Cenak, IOCTOM MHOTYOpOjHA JTUTEpaTypa
LITO ja MIOTBPAyBaaT CpeaHaTa 0 CHIIHA Kopesa-
1uja omery IICP u mepkara 3a dyHKIHOHATHA
HE3aBHCHOCT Kaj fenara, 10 ceKyHau of ceeme
JI0 CTaHyBam€ M Ie[yjaTpucKaTra MpOIeHKa Ha
HapyllyBambaTa W OUIMYHATa Kopenanuja co
GMFM (32, 33, 34).

3aknyyok
CornacHo co Hammute Haomu, IICP u mot-

TECTOT 5 ce 3aJOBOJIMTEITHH HHCTPYMEHTHU BO
INpOIL€HKaTa Ha paMHOTEXaTra Ha Jenara co

with respect to PBS was found in the research of
Duarte et al. (2) These authors conducted a study
on a sample of 30 children who were classified
according to GMFCS and obtained a statistically
significant difference between I and III, as well
as between II and III levels, while statistically
significant differences were not between level
I and II. Similar results were found in another
study, where ANOVA showed deviations in
overall PBS results between GMFCS levels,
and Tukey’s post hoc test identified divergence
in PBS total scores between GMFCS 1 and all
other groups, and GMFCS 1II and all others,
but no difference, however, was found between
groups Il and IV or between groups IV and
V (29). Only adolescents with CP at I level of
GMEFCS have been able to maintain a balance in
comparison to other levels, reported the findings
of another study (30). The authors (31) state that
the total achievement on PBS was a significant
predictive variable for assessing the risk of fall-
ing in children with CP that were on the I and II
level of GMFCS.

The results of our study showed that there
was a positive and strong correlation between
PBS and subtest 5 in participants who were at I
and III level, and that this correlation was statis-
tically significant (Table 4). In the available liter-
ature, we did not find data that correlate between
PBS and subtest 5 from BOT 2, so we could not
compare our results with the results of other sur-
veys. However, there is plenty of literature that
confirms moderate to strong correlation between
PBS and Functional Independence Measure for
children, 10-second sit to stand, and Pediatric
Evaluation of Disability Inventory, and excel-
lently correlated to the GMFM (32, 33, 34).

Conclusion

According to our findings, PBS and subtest
5 are satisfactory instruments for assessing the
balance in children with cerebral palsy, and are
able to detect differences between the I, II and
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nepebpaiHa mapaiu3a M ce CIHOCOOHM Ha ja
OTKpHjaT pa3iMKaTa IoMery pBOTO, BTOPOTO H
tperoto HUBO of CDOKKM. [lobuenure pesyin-
TaTH HY J1aBaaTr CJIMKa 3a CIIOCOOHOCTHUTE U KBa-
JINTETOT Ha OZIP)KyBame paMHOTEXa Kaj Jerara
co LepeOpanHa mapanu3a BO Pa3IuyHH (yHK-
LIMOHATTHU HUBOA. THe MOXKaT Jja MOCIIy’KaT KaKo
MapaMeTpy 3a OpraHu3Upame Ha oOpa3oBHATa
paboTa, 0coOEHO 3a CTPYKTypUpame Ha aKTHB-
HOCTHTE BO T0JIETO Ha (U3NUYKOTO 0Opa3oBaHue,
HO MCTO TaKa W 33 CUTE JAPYI'M aKTUBHOCTH BO
yunnumTeTo. Mcto Taka, HIe MOXe Jja Kakeme
JIeKa CTPYKTypaTa Ha pe3yJITaTUTe € WHAUKATOp
3a BKI[yY€HOCTa Ha OBHE Jella BO NPEBEHTHUB-
HaTa — KOpeKThBHa pabora. Kako orpanndyBame
Ha OBa HCTpaxyBame Tpeba Ja ykaxkeme Aeka
MPUMEPOKOT Ha Jiela co nepedpaiHa nmapanusa
€ pelaTUBHO MaJi, 0COOEHO BO OJJHOCOT Ha JIUCT-
pubyumjara Ha HuBoata on COKKM. Wnnure
HCTpaxKyBama Tpeba na Oupar crpoBeNeHH Ha
TOTOJIEM TIPUMEPOK, BKIIy4yBajKu TH M AenaTa
on 4etBpToTo M merroro HUBO on COKKM wu
MPOLIEHKA Ha paMHOTE)KaTa BO BPCKa CO MOJIOT U
BO3pacTa Ha yYeCHULUTE, OMIEjKU pe3yaTaTuTe
on IICP u moTTecToT 5 3HaYajHO ce yTBpAyBaaT
co oBHE (aKTOPH.

KoHdepnukiu Ha uniepecu

ABTOpuTE U3jaByBaaT AeKa He IOCTOH KOH-
(nUKT Ha UHTEpeCH.

Bubnuorpacuja

1. Rosenbaum P, Paneth N, Leviton A,
Goldstein M, Bax M, Damiano D, et al. A
report: The definition and classification of
cerebral palsy April 2006. Developmental
Medicine & Child Neurology
2007; 49 (109): 8-14. http://dx.doi.
org/10.1111/5.1469-8749.2007.tb12610.x

2. Duarte N de AC, Grecco LAC, Franco
RC, Zanon N, & Oliveira CS. Correlation
between Pediatric Balance Scale and
Functional Test in Children with Cerebral
Palsy. Journal of Physical Therapy
Science 2014; 26(6): 849—-853. http://doi.
org/10.1589/jpts.26.849

3. Rosenbaum PL, Palisano RJ, Bartlett.DJ,
Galuppi BE, Russell DJ. Development of

II levels of GMFCS. The obtained findings
give us an insight into the ability and quality
of maintaining balance in children with cere-
bral palsy of various functional levels. They can
serve us as parameters for organizing educa-
tional work, especially for structuring activities
in the field of physical education, but also for all
other activities in the school. Also, we can say
that the structure of the findings is an indication
of the involvement of these children in preven-
tive - corrective work. As a limitation of this
research we would point out a relatively small
sample of children with cerebral palsy, espe-
cially in terms of distribution to GMFCS levels.
Some further research should be carried out on
a larger sample, including children at IV and V
level of GMFCS, and evaluate balance in rela-
tion to gender and age of participants, because
the performances on PBS and subtest 5 are sig-
nificantly determined with these factors.

Conflict of interests

Authors declare that there are no conflict of
interests.

the Gross Motor Function Classification
System for Cerebral Palsy. Development
Medicine & Child Neurology 2008; 50:
249-53

4. Verbecque E, Lobo Da Costa PH, Vereeck
L, & Hallemans A. Psychometric properties
of functional balance tests in children: a
literature review. Developmental Medicine
& Child Neurology 2015; 57(6): 521-529.

5. Shumway-Cook A, Woollacott MH. Motor
Control, Translating Research into Clinical
Practice, 4" edition. Philadelphia, PA:
Lippincott Williams and Wilkins; 2014.

6. Huxham FE, Goldie PA, Patla AE.
Theoretical considerations in balance

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION 2019; 20(1-2):110-122




Of NPAKTUKATA 3A NPAKTUKATA

10.

11.

12,

13,

14.

15.

16.

17.

assessment.  Australian  Journal  of
Physiotherapy 2001; 472: 89—100.

Winter DA. Human balance and posture
control during standing and walking. Gait
Posture 1995; 3: 193-214.

Massion J. Movement, posture and
equilibrium: interaction and coordination.
Progress in Neurobiology 1992; 38: 35-56.
Massion J. Postural control systems in
developmental perspective. Neuroscience
& Biobehavioral Reviews 1998; 22:
465-72.

Saether R, Helbostad JL, Riphagen II,
Vik T. Clinical tools to assess balance in
children and adults with cerebral palsy:
a systematic review. Developmental
Medicine & Child Neurology 2014; 55:
988-99.

Rajendran V, Roy FG. An overview of
motor skill performance and balance
in hearing impaired children. Italian
Journal of Pediatrics 2011; 37: 33. doi:
10.1186/1824-7288-37-33

Woollacott  MH,  Shumway-Cook A.
Changes in posture control across the
life span—a systems approach. Physical
Therapy 1990; 70: 799-807.

De Kegel A, Maes L, Baetens T, Dhooge
I, Van Waelvelde H. The influence of
a vestibular dysfunction on the motor
development of hearing-impaired children.
Laryngoscope 2012; 122: 2837-43.

Martin W, Jelsma J, Rogers C. Motor
proficiency and dynamic visual acuity
in children with bilateral sensorineural
hearing loss. International Journal of
Pediatric Otorhinolaryngology 2012; 76:
1520-5.

Rajendran 'V, Roy FG, & Jeevanantham
D. Postural control, motor skills, and
health - related quality of life in children
with hearing impairment: a systematic
review. European Archives of Oto - Rhino
— Laryngology 2012; 269 (4): 1063 - 1071.
Dolva AS, Coster W, & Lilja M.
Functional performance in children with
Down syndrome. American Journal of
Occupational Therapy 2004; 58: 612 - 629.
Bouffard M, Watkinson EJ, Thompson LP,
Dunn JLC, & Romanow SKE. A test of the

18.

19.

20.

21

22.

23;

24.

activity deficit hypothesis with children
with movement difficulties. Adapted
Physical Activity Quarterly 1996; 13(1):
61-73.

Wall C, & Kentala E. Effect of
displacement, velocity, and combined
vibrotactile tilt feedback on postural
control of vestibulopathic subjects. Journal
of Vestibular Research: Equilibrium and
Orientation 2010; 20(1): 61-69.

Wilson  PH. Practitioner ~ review:
Approaches to assessment and treatment
of children with DCD: An evaluative
review. Journal of Child Psychology and
Psychiatry 2005, 8: 806-823.

Palisano R, Rosenbaum P, Walter S, Russell
D, Wood E, Galuppi B. Development and
reliability of a system to classify gross
motor function in children with cerebral
palsy. Developmental Medicine & Child
Neurology 1997; 39 (4): 214-23.

Palisano RJ, Hanna SE, Rosenbaum PL,
Russell DJ, Walter SD, Wood EP, Raina
PS, Galuppi BE. Validation of a model
of gross motor function for children with
cerebral palsy. Physical Therapy 2000; 80
(10): 974-85.

Golubovic S, Slavkovic S, Brkic N.
The possibilities for assessment and
classification =~ of  upper  extremity
capabilities in children with cerebral
palsy. In: Stosljevic M, Marinkovic D,
Eminovic F, editors. Cerebral Palsy — A
Multidisciplinary and Multidimensional
Approach. International Thematic
Collection of Papers. Bosnia and
Herzegovina: University of East Sarajevom
Faculty of Medicine Foca and Belgrade:
Association of Special Educators and
Rehabilitators of Serbia; 2012, p. 7 — 24.
Kembhavi G, Darrah J, Magill-Evans J,
Loomis J. Using the berg balance scale to
distinguish balance abilities in children
with cerebral palsy. Pediatric Physical
Therapy: the Official Publication of the
Section on Pediatrics of the American
Physical Therapy Association 2002; 14 (2):
92-99.

Franjoine MR, Gunther JS, Taylor MJ.
Pediatric balance scale: a modified version

HAEDEKTOJIOLLIKA TEOPHJA M [TPAKTHKA 2019; 20(1-2):110-122




B4,
0
K

7
ey

&

FROM PRACTICE TO PRACTICE

25.

26.

27.

28.

29;

of the Berg balance scale for the school-
age child with mild to moderate motor
impairment. Pediatric Physical Therapy
2003; 15:114-128. doi: 10.1097/01.
PEP.0000068117.48023.18

Bruininks R, & Bruininks B. Bruininks-
Oseretsky Test of Motor Proficiency,
second edition (BOT-2). Minneapolis, MN:
Pearson Assessment; 2005.

Reilly DS, Woollacott MH, van Donkelaar
P, & Saavedra S. The interaction between
executive attention and postural control in
dual-task conditions: Children with cerebral
palsy. Archives of Physical Medicine
Rehabilitation 2008; 89, 834-842. https://
doi.org/10.1016/j.apmr.2007.10.023
Pavdo SL, dos Santos AN, de Oliveira
AB, Rocha NACF. Functionality level
and its relation to postural control during
sitting-to-stand movement in children with
cerebral palsy. Research in Developmental
Disabilities 2014; 35 (2): 506-511. https://
doi.org/10.1016/j.ridd.2013.11.028
Kembhavi G, Darrah J, Magill-Evans J,
& Loomis J. Using the Berg Balance Scale
to distinguish balance abilities in children
with cerebral palsy. Pediatric Physical
Therapy 2002; 14 (2): 92-99.

Pavdo SL, Barbosa KAFE de Oliveira
Sato T, Rocha NACF. Functional balance
and gross motor function in children with
cerebral palsy. Research in Developmental
Disabilities 2014; 35 (10): 2278-2283.
https://doi.org/10.1016/j.ridd.2014.05.024

30.

31.

32.

33.

34.

Jantakat C, Ramrit S, Emasithi A,
Siritaratiwat W. Capacity of adolescents
with cerebral palsy on Paediatric balance
scale and Berg balance scale. Research
in Developmental Disabilities 2015;
36: 72-77.  https://doi.org/10.1016/].
ridd.2014.09.016

Gyoung-Mo K. Comparison of the Pediatric
Balance Scale and Fullerton Advanced
Balance Scale for Predicting Falls in
Children With Cerebral Palsy. Physical
Therapy Korea 2016; 23(4):63-70. doi:
https://doi.org/10.12674/ptk.2016.23.4.063
Gan SM, Tung LC, Tang YH, Wang CH.
Psychometric properties of functional
balance assessment in children with
cerebral palsy. Neurorehabilitation and
Neural Repair 2008; 22: 745-53.

Chen CL, Shen IH, Chen CY, et al. Validity,
responsiveness, minimal detectable change,
and minimal clinically important change of
Pediatric Balance Scale in children with
cerebral palsy. Research in Developmental
Disabilities 2013; 34: 916-22.

Yi SH, Hwang JH, Kim SJ, Kwon JY.
Validity of pediatric balance scales in
children with spastic cerebral palsy.
Neuropediatrics 2012; 43: 307-13.

JOURNAL OF SPECIAL EDUCATION AND REHABILITATION 2019; 20(1-2):110-122



