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Dear colleagues, Conference delegates and Proceedings’ readers,

It is our pleasure to greet you on behalf of the Faculty of Kinesiology, University of Zagreb. Quite a number of
VLIQL,FDQW DQQLYHUVDULHY LQ WKLV \HDU DUH UHODWHG WR VSRUW SK!
anniversary isthe 5 ELUWKGD\ RI WKH &ROOHJH RI 3K\WLFDO &XOWXUH )DFXOW\
HVWDEOLVKPHQW LQ +RZHYHU WKH WUDGLWLRQ RI SK\WLFDO HGXFD
WKDW 1DPHO\ LQ WKH &URDWLDQ )DOFRQ +UYDWVNL VRNRO ZDV IR
ZDV RUJDQLVHG DV WKH ¢UVW KLIJKHU HGXFDWLRQ FRXUVH LQ WKH ¢HC
DQQLYHUVDULHV WKLV \HDEILZWBGBH \PRIURXQIEWRHHUHQFH RQ NLQHVLROR.
RI WKH PRVW LPSRUWDQW UHDVRQV ZK\ LV WKLV VR )J)URP WKH ¢UVW &RQI
LQ RXU VFLHQFH KDYH RFFXUUHG DV ZHOO DV LQ WKH SUDFWLFH RI SK\VL
SROLWLFDO DQG VRFLDO GLPHQVLRQV RI PRGHUQ OLIH +RZHYHU ZH DUH
WKDW LV WKH SDVVLRQ IRU LQYHVWLJDWLRQ DQG NQRZOHGJH DFTXLVLW|
WKH PDLQ ¢HOG RI RXU UHVHDUFK $OVR ZH DUH DVVXUHG WKDW RXU LGF
VFLHQWLVWY OHDGLQJ UHVHDUFKHUV LQ GLIITHUHQW (HOGV RI RXU VFLH

‘H H[SHFW GLVFXVVLRQV DQG H[FKDQJH RI LGHDV WKDW VKRXOG UHYV X
DQG UHVHDUFK WHDPV DQG SURMHFWYVY WKH HYHQWXDO RXWFRPH RI ZKLF
DQG DGMDFHQW VFLHQWL¢,¢F DUHDV 7KH &RQIHUHQFH ZLOO ZRUN XQGHU
IRUZDUG” LQ XVXDO SOHQDU\ DQG SDUDOOHO VHVVLRQV DGGUHVVLQJ WH
RUJDQLVP WR GLVXVH DQG DJHLQJ DGDSWHG SK\VLFDO DFWLYLW\ DQG N
ELRPHFKDQLFY DQG PRWRU FRQWURO SK\WLFDO HGXFDWLRQ NLQHVLRO
PDQDJHPHQW RI VSRUW NLQHVLRORJ\ DQG VRFLDO VFLHQFHV VRFLROR
SK\VLFDO FRQGLWLRQLQJ &HUWDLQ DUHDYV ZLOO EH DGGUHVVHG DW W
RUJDQLVP WR GLVXVH DQG DJHLQJ $00 WKH SDSHUV WKDW KDYH JRW SRV
DUH SXEOLVKHG LQ WKHVH SURFHHGLQJYV 7KH EHVW SDSHUV VR UHFRJQ
.LQHVLRORJ\ VXSSOHPHQW 7ZR VLIJQL,;FDQW VDWHOOLWH V\PSRVLXPV D
WKH WLWOHV 8QLYHUVLW\ 6SRUW DQG +HDOWK .LQHVLRORJ\ %RWK V\PS
QG VROXWLRQV DQG DQVZHUV WR UHFHQW SUREOHPV LQ WKHVH VSHFL¢

JURP WKH YHU\ EHIJLQQLQJ WKH &URDWLDQ $FDGHP\ Rl 6FLHQFHV DQC
WKH &RQIHUHQFH WKXV XQGHUSLQQLQJ WKH UHFRJQLWLRQ RI NLQHVLR
SURXG WR KDYH SDUWQHUV DQG FRRSHUDWLQJ LQVWLWXWLRQV OLNH
ODVDU\N 8QLYHUVLW\ %UQR WKH &]HFK 5HSXEOLF B6FLHQFH DQG 5HVHD
/JLWKXDQLDQ 6SRUWYV 8QLYHUVLW\ $OVR RXU FRQIHUHQFH LV VXSSRUWFE
NLQHVLRORJ\ VXFK DV WKH (XURSHDQ &ROOHJH RI 6SRUW 6FLHQFH (&66
+LJKHU (GXFDWLRQ $,(6(3 ,QWHUQDWLRQDO )HGHUDWLRQ RI 3K\VLFDO (
DQG +HDOWK 6FLHQFHV ,16+6

7KLV \HDU WKH DVVHPEO\ RI NLQHVLRORJLVWYV IURP FRXQWULHV ZLO
LVVXHV SUHVHQWHG LQ SDSHUV DQG DEVWUDFWYVY ZULWWHQ E\ DXWt
WKH UHVHDUFK ¢QGLQJY DFFRPSOLVKHG LQ WKH ¢HOG RI NLQHVLRORJ\ RL
WKH SDVW WKUHH \HDUV 7KH SUHVHQWHG SDSHUV DUH D EDVLYVY DQG D SL
WKH\ FRYHU D ZLGH UDQJH RI DQWKURSRORJLFDO XQGHUVWRRG LQ WKH
LQ WKH DUHDV RI SK\VLFDO HGXFDWLRQ FRPSHWLWLYH VSRUW NLQHVLF

‘'H ZLVK WR H[SUHVV H[FHSWLRQDO JUDWLWXGH WR DOO WKH DXWKR!
RI WKH 2UJDQLVLQJ DQG 3URJUDPPH &RPPLWWHH 6HFWLRQ (GLWRUV DQ
DQG HIIRUW LQEXLOWRQIFXBQEW\RRI WRHVLRORJ\ DQG LWV 3URFHHGLQJ

/RRNLQJ IRUZDUG WR P H HW,IQWH\R@ DDA DR QDIDWE&WRHHUHQFH RQ .LQHVLRC

2UJDQLVLQJ &RPPLW
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7+( ,1)/8(1&(6 2) ',))(5(17 (;(5&,6( 75%,1,1* 21
&+521,& ,1)/$00$725< 0$5.(56 ,1 <281* 2%(6( $'8/76

.ULVWLQD =DLFHQNRYLHQH DQG $UY\GDV 6WDVLXOLV
7+( ,1)/8(1&( 2) 35,25 67(3 (;(5&,6( 21 7+( (/(&75,&$/ $&7,9,7<
2) /(* 086&/(6 '85,1* ,1&5($6,1* 5811,1* 7(67 ,1 <281* 0(1

'DMDQD =RUHWLG 1DGD *UpLi =XEpHYLU DQG .DWDULQD =XEpLi
7+( ())(&76 2) +<3(5&%$31,& +<32;,& 75%$,1,1* 21 +(02*/2%,1
&21&(175$7,21 $1' 0$;,080 2;<*(1 837$.( 2) (/,7( 6:,00(56

BIOMECHANICS AND MOTOR CONTROL

-DFTXHV 'X\VHQV
1 6($5&+ 2) $1 $8720%$7,& 3,/27 )25 :$/., 1*

'DQD %DGDX 'X&4DQ OLWLU *RUDQ 3UHEHJ DQG /LOLDQD 5RJR]HD
5(/$7,216+,3 %(7:((1 7+( 5($&7,21 7,0( 2) 5,*+7 +$1' $1' /()7++$1"

$FR *DMHYLU -HOHQD ,YDQRYLU DQG 1HPDQMD %DGQMDUHYLi
7+( ,1)/8(1&( 2) $7+/(7,& %$&.*5281' 21 086&/( )25&( 352'8&7,21

OLWMD *HU&HYLp DQG 9HURQLND OLNXOHWLp
&203$5,621 2) 7581. 086&/(67 $&7,9%$7,21 $1' 3(5&(,9("
6,77,1* ',6&20)257 21 $ 67$1'$5"' 2)),&( &+$,5 $1' $ 129(/ $&7.,9.(.&¥8,5

AHOMNR +UDVNL
)81&7,21%$/ 5(/$7,216+,36 $021* .,1(0$7,& $1°
. ,1(7,& 3$5$0(7(56 2) %$&.:$5' 620(56%$8/76

-HOHQD ,YDQRYLU OLOLYRM 'RSVDM 6D&D -DNRYOMHYLU OLOLYRMH .DUDOHMLU L
)81&7,21$/ ',0253+,60 2) ',))(5(17 ,1',&$7256 2) /(*
(;7(16256 (;3/26,9( )25&( 5(*$5',1* -81,256 ,1 632576 *$0(6

OLURVODY -DQXUD /HH &DEHOO DQG OLODQ (OIPDUN
/21*%,78',1$/ 021,725,1* 2) 3(5)250$1&( ,1 %,20(&+$1,&$/
/$%25$725< 7(676 $,0(' $7 6., -803,1* ,1 125', & &20%,1(' $7+/(7(6

7RPLVODY .ULVWLpHYLG .DPHQND &LYpLU ODUNRYL:U DQG /XFLMD OXGURQMD
&203$5%$7,9( .,1(0$7,& $1$/<6,6 2) $,5%251( 3+$6(
1 $&52%%$7,& (/(0(176 )520 2678)) 326,7,21"

ODMD ODKQLi{ )LOLS 8MDNRYLU 6D&D -DQMLU 6ODYHQND 3HWUDN DQG 90DGLPLU
&203$5$7,9( $1$/<6,6 $1' $'-8670(176 2) $17+52320(75,& 3$5$0(7(56
21 6<67(0 )25 .,1(0$7,& 029(0(17 $1$/<6,6 $1' ' %2'< 6&$11(5

3HWUD 0DQGLU -HODVND XUYLFD OLOHWLU DQG ,JRU -HODVND
5(/$7,216 % (7:((1 35(&,6,21 63((' $1' 3(5)250$1&(
48%/,7< 2) +($' $1')227 ,167(3 .,&. $021* )227%$// 3/$<(56

(OLVND ODUWLQDVNRYD -LUL *DOOR 3HWU .DPLQHN DQG OLURVODY -DQXUD
*5281' 5($&7,21 )25&( ,1 3$7,(176 $)7(5 727$/
+,3 $57+523/$67< 5(9,6,21 + $ 3,/27 678'<

ODULMR OR&QLN DQG &4HOMNR +UDVNL
., 1(087,& ()),&,(1&< 2) 7+(302=1,." (/(0(17 3(5)250$1&(

3HWU 1HPHFHN DQG /HH &DEHOO
.,1(0$7,&6 2) +256( $1' 5,'(5 ,17(5%$&7,21 '85,1* 6,08/$7(' +256( -803,1*

ODUNHWD 3URFKD]JNRYD =GHQHN 6YRERGD OLFKDHOD %OD]JNRYD DQG /XFLH 7HSC
7+( 67$7,& %$/$1&( $66(660(17 ,1 %S$//(7 '$1&(56
7+( (O))(&7 2) 9,6,21 $1' /(* 35()(5(1&(



90DGLPLU 3VDOPDQ DQG -R]HI %DOD]
%20(&+$1,&6 2) 6., 7851 029(0(17 ,1 '2:1+,// 6.,,1*

2]JUHQ 5DYHQRYLU /MXERPLU $QWHNRORYLi# DQG ,YDQ -XUDN
*))(5(1&(6 ,1 3(5)250$1&( 2) ,62/$7(' $50 6:,1*6
1 $7+/(7,&6 92//(<%$// $1' $57,67,& *<01$67,&6

=GHQHN 6YRERGD /XFLD %L]RYVND =X]DQD .RYDFLNRYD 3DWULN .XWLOHN DQG :
9$5,$%,/,7< 2) &(175( 2) 35(6685( 029(0(17
1 67$7,& $1' '<1$0,& &21',7,216 ,1 0,""/( $*( :20(1

Ivan Serbetar
7+( 52/( 2) '<1$0,8& 6<67(06 ,1 02725 '(9(/230(17 5(6($5&+
867 $ 0(7$3+25 25 $ 127$%/( 5($/,7<"

ODUWLQ 9DYipHN DQG ODUHN +DUGR
"(3(1'$1&( 2) 7+( 6+27 387 3(5)250%1&( 21 7+( 6(/(&7 ("
.,1(0$7,& 3$5$0(7(56 2) 7+( 7(&+1,48(

Lucie Vorlickova DQG 3DYHO .RUYDV
(9%$/8%$7,21 2) 5(+$%,/,7%$7,21 ,1)/8(1&( 21 67%$7,&
335%0(75(6 2) )227 ,1)/$7)227 ',$*126,6

ODUWLQ =RUNR %ODA& /HAQLN %RMDQ 1HPHF -DQ %DELp DQG ODWHM 6XSHM
&203$5,621 % (7:((1 .1(( -2,17 .,1(0%$7,&6 ,1 /$%25$725< 6.,,1*
6,08/$7,21 $1' ,1 5($/ 6.,,1* :+,/( 86,1* 6.,(6 2) ',))(5(17 :,'7+

Martin Zvonar and Katerina Kolarova
&$6( 678'< 9(5,)<,1* 7+( ())(&7 2) 63(&,),& 257+23%$(',&
,162/(6 $1' %,20(&+$1,&%/ 6+2(6 21 3/$17%5 35(6685(

.ULVWLQD %XFNRYD =X]DQD +LUMDNRYD DQG J)UDQWLVHN +ODYDFND
326785%$/ $'-8670(176 2) /($1,1* '85,1* 67$1&( 21 ,1&/,1(' 685)$&(

6DHHG *KRUEDQL DQG $QGUHDV %XQG
7+( 52/( 2) 5(/$7,9( 027,21 ,1)250%$7,21
'85,1* 2%6(59%$7,21%/ /($51,1* ,1 632576

OLFKDHOD +DVVPDQQ ODULR +HOOHU $UQROG %DFD OLUDQ .RQGULpPp DQG .HUVW
$1$/<=,1* ,1',9,'8%/ &225',1$7,21 3$77(516 2) )25(+$1"
72363,1 7$%/( 7(11,6 6752.(6 '85,1* )$7,*8( 86,1* 3&$

=X]DQD +LUMDNRYD -DQD /RERWNRYD DQG )UDQWLVHN +ODYDFND
9,688/ %,2)(('%$&. 0$*1,),&$7,21 )25 67$1&( &21752/ ,1 <281* $1' (/'(5/<

.DWMD .RUHQ %R&WMDQ 4LPXQLp (QULFR 5HMF 6WHIDQR /D]]JHU DQG 5DGR 3L&R
6.(/(7$/ 086&/(16 &2175%$&7,/( 3$5%$0(7(56 ',))(5 :+(1 0($685("
)520 /21*,78',1$/ 7+$1 )520 75$169(56%/ 7:,7&+ '()250%$7,216

90DGLPLU .XQLWVRQ .ULVWMDQ 3RUW DQG 7DWMDQD *QH]JGLORYD
&203%$5,621 $1%/<6,6 2) ),16:,00,1* :,7+ 5,*,' $1' 62)7 0212),16

-DQD /RERWNRYi DQG .ULVWtQD %XpNRYi
326785%/ $'-8670(176 ,1 *$,7 ,1,7,$7,21 '(7(&7(' %< ,1(57,%$/ 6(16256

=ULQND 3RWRFDQDF -DDS YDQ 'LHsQ 6DELQH 9HUVFKXHUHQ -DFTXHV 'X\VHQV D
21/,1( 67(3 $'-8670(176 '85,1* 81(;3(&7(' 75,33,1*

'LVDP 6DODK DQG 7DOLE +XVVHLQ
())(&76 2) 68**(67(' (;(5&,6(6 2) 6(16,7,9( + 029(0(17
5($/,=$7,21 '(9(/230(17 $1' 5(63216( 63((' ,1 3(5)250%$1&(
$&&85%&< 2) 620( 29(5+($' .,&.6 )25 <287+ %$'0,1721

$QGL 6SDKL -XHO -DUDQL DQG $JURQ .DVD
7+( ,03257$1&( 2) $ (/] %$/$1&(' 675(1*7+ 75%,11,1*
352*5$0 ,1 ',))(5(17 632576 ,1 <287+ )25 /2:(5 (;75(0,7,(6



OLFKDO :\FKRZDQVNL -DQ *DMHZVNL -DFHN /DVNRZVNL 3LRWU 3LHWU]DN
86,1* 32,17 6&$/( )25 $66(660(17 2) +,3 -2,17 675(1*7+ $1°
Y /$1&( $%,/,7,(6 ,1 3$7,(176 75($7(' :,7+ %,50,1*+$0 +,3 5(685)$&,1*

PHYSICAL EDUCATION

$QWRQLR OpQGH] *LPpQH]
6(/) 0$'( 0$7(5,$/6 ,1 3+<6,&$/ ('8&%$7,21 &217(:76
$1 ,1129$7,9( &203/(0(17 72 ,16758&7,21%$/ 02'(/6

%UDQLVODY $QWDOD
,17(51$7,21$/ 25*$1,6$7,216 $1' 1(7:25.6 $1' 7+(,5
1)/8(1&( 72 7T+( '(9(/230(17 2) 3+<6,&$/ ('8&$7,21 ,1 7+( :25/"

OLFKD

ODUNR %DGULUO *RUDQ 6SRUL& ,YDQ 3UVNDOR =RUDQ OLODQRYLU ,YDQ .UDNDQ

=ODWNR aDIDULU =YRQNR OLOMNRYLUO DQG 6D&D 3DQWHOLU

' ))(5(1&(6 ,1 02725 $%,/,7,(6 2) 383,/6 $&&25',1* 72 1875,7,21%$/ 67$786

8UAND YyHNOLU
&2+(5(17 &+,/' &5%$:/,1* 3$77(51 ,1 ($5/< &+,/'+22"

TinaErceg DQG $QD .H]LU
7+( ())(&7 2) *(1'(5 21 &+,/'5(116 5+<7+0,& *<01$67,&6 6.,//6

ODULMDQD +UDVNL 9DWURVODY +RUYDW DQG ,JRU %RNRU
()),&,(1&< 2) $ 3+<6,&$/ $&7,9,7< 75($70(17
21 02725 352),&,(1&< $021* 35(6&+22/(56

-XHO -DUDQL .HLGD 8VKWHOHQFD DQG $QGL 6SDKL
7+( &855(17 /(9(/ 2) +($/7+ $1' 6.,//6 5(/$7(' ),71(66 ,1',&$7256
1 $/%$1,$1 &+,/'5(1 5()(5(1&( 9$/8(6 )520 $ &28175< ,1 75%$16,7,21

6UQD -HQNR OLKROLF ,YDQ 3UVNDOR DQG ODULQD 3UHELOD
383,/6 3+<6,2/2*%,&$/ /2$' ,1 7+( /(6621 2) 3+<6,&%$/ ('8&%$7,21
1 7+( &20%,1(' $1' 7+( 67$1'$5' &/$6652206

ODULQR .UHVSL ,JRU -HODVND DQG 3HWUD 0DQGL{U -HODVND
&203%$5,621 2) ',))(5(17 5(*5(66,21 02'(/6 %(7:((1
&225',1$7,21 $1' 6(/(&7(' 9$5,$%/(6 2) $17+5232/2*,&%/ 67$786

-XOLMDQ O$COHINANRQGUD 3HMpLU DQG %UDFR 7TRPOMHQRYLI
7+( ,17(5%$&7,21 %(7:((1 7+( 0253+2/2*,&%/ &+$5%$&7(5,67,&6
$1' 02725 6.,//6 2) %2<6 $1' *,5/6 $*(' 72

,YDQD 1LNROLU 6QMHADQD OUDNRYLU DQG 'UDAHQ 5DVWRYVNL
*(1'(5 ',))(5(1&(6 ,1 2%-(&7 &21752/ 6.,//6
2) 7+( <281*(5 6&+22/ $*( &+,/'5(1

$OHNVDQGUD 3HMpLi -XOLMDQ ODODFNR DQG +HOHQD 0OXYULQ
*(1'(5 ',))(5(1&(6 ,1 7+( 0253+2/2*,8&%/ &+$5%$&7(5,67,&6
$1' 02725 6.,//6 2) ),567 )2857+ *5$'( (/(0(17$5< 6&+22/ &+,/'5(1

9LONR 3HWULU $QD yXLU 7DQNRYLU DQG 'DULR 1RYDN
'2&725%/ ',66(57%$7,216 21 3+<6,&%/ ('8&%$7,21 &52%$7,%$1 &$6(

,QJULG 5X&EDUVNi DQG (ULND &KRYDQRYi
35,0$5< 6&+22/ &+,/'5(1 ', $*126(" :,7+
$'+' $1' 3+<6,&$/ $&7,9,7< 35()(5(1&(6

=YRQLPLU 7RPDF %LOMDQD 7UDMNRYVNL DQG -RVLSD 'ROLEDA&LU

7(67 £ 5(7(67 5(/,$%,/,7< 2) 7+( % (17 $50 +$1*,1* 7(67 )25
7+( (9$/8%$7,21 2) 7+( 086&8/$5 675(1*7+ 2) 35(6&+22/ &+,/'5(1
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%LOMDQD 7UDMNRYVNL DQG ODUMHWD OLALJRM 'XUDNRYL
")) (5(1&(6 ,1 0($685(6 2) 7+( 68%&87$1(286 )$7 $021* &+,/'5(1
© 7+ 5(*$5'6 72 7+(,5 ,1&/86,21 ,1 $ 632576 352*5%$0 $7 35(6&+22/ $*(

Eng Hoe Wee
3(5&(37,216 2) 121 3( 0%-25 7($&+(56 21 7+( ,03/(0(17%$7,21
2) 0$/$<6,%$1 6(&21'$5< 6&+22/ 3( 352*5%0

7RPid 9HVSDOHF DQG -LQG LFK 3DYOtN
75, $:,%/ $&&(/(520(7(5 86%*( ,1 3('$*2*,&$/
352&(66 ,1 &=(&+ (/(0(17$5< 6&+22/

OLFKDO 9tW ODUWLQ %XJDOD DQG -DQ aHQNé
/($51,1* 287&20(6 2) 6(/) '()(16( 7($&+,1* ,1 +,*+ 6&+22/ 3+<6,&$/ ('8&$7,2]1

.DPHQND &LYpLU ODUNRYLU /XFLMD OLOpLi DQG 'DQ /DQF
$1$/<6,6 2) 7+( 48%/,7< &+,/'5(1916 3/$<*5281'6
72 %( 86(' )25 /($51,1* %$6,& *<01$67,& &217(17

90DGR %DODEDQ DQG *RULFD %LODN ORFRQMD
$1$/<6,6 2) 6(/(&7( 02725 &+$5$&7(5,67,&6 ,1 5(/$7,21
72 3+<6,&%/ $&7,9,7< ,1 35,0$5< 6&+22/ $*( &+,/'5(1

9LGD &HVQDLWLHQH DQG -XVWLQD .DLU\WH
(;35(66,21 2) 36<&+2/2*,&%$/ )81&7,21,1* ',)),&8/7,(6 )25
3+<6,&$//< $&7,9( $1' 3+<6,&%//< ,1$&7,9( <($5 2/
$'2/(6&(176 ,1 7+( 3(5,2'6 2) $87801 $1' 635,1*

9MHNRVODY &LDQRDWAADQ %RMDQ ODWNRYLU *XUPHHW 6LQJK DQG +UYRMH 3RGQ
())(&76 2) $/3,1( 6., 6&+22/ 21 $77,78'( 72:$5' $/3,1( 6.,,1*

7DPDV &ViQ\L ,VWYiQ .DUVDL OyQLND .DM @GldgoR @kl ODUWRQ )HUHQF ,KiV]
‘HLPR =KX 3HGUR 6DLQW 0D XdddKeMin FIHO O\ /DXUVRQ

$66(660(17 2) +($/7+ 5(/$7(" ), 71(66 ,1 +81*$5<

7+( 1(7),7 $6 7+( +81*$5,$1 ),71(66*5%$0 ,1,7,$7,9(

$UXQDV (PHOMDQRYDV %ULJLWD OLHJLHQH /DXUD 7XP\QDLWH 'RY\GDV OLNDODX
0DJGDOHQD OR &KLQJ ORN DQG O0LQJ NDL &KLQ

())(&76 2) +23632576 21 /,1( 675($0,1* %5$,1

% ($.6 ,17(59(17,21 352*5%$0 ,1 35,0$5< 6&+22/

1DWD&D 6WXU]D OLOLI
7+( ,1)/8(1&( 2) 02725 (:3(5,(1&( 21 02725
&5($7,9,7< 8(1&< 2) 35(6&+22/ &+,/'5(1

KINESIOLOGICAL RECREATION

+HUPDQ %HUDpLpand Maja Pori
+($/7+< [,)(67</(2) 7+( 6/29(1,%$1 3238/%$7,21 $1°
&(57%,1 )$&7256 ',6&866(' ,1 ,1',9,'8%/ 678"',(6

$QD HUHN $QD /HQDUG DQG 'DQLMHO -XUDNLU
7+( 0267 &20021 3+<6,&%$/ 5(&5($7,21 $1' 63257 $&7,9,7,(6
&5266 6(&7,21$/ 678'< ,1 &52$7,$1 *(1(5%$/ 3238/$7,21

*RUGDQD )XUMDQ ODQGLiG OLUQD 6WULNLQDF DQG -RVLSD 5DGD4&
(:(5&,6,1* +$%,76 $1' 68%-(&7,9( 48%$/,7< 2) /,)(
6(/) (9$/8$7,21 2) :20(1 (152//(' ,1 *5283 ),71(66 352*5%$06

'DQLHOD *UDpPpDQ DQG ODULQD %DUNLYyLMD
632576 $1' 5(&5($7,21$/ $&7,9,7,(6 ,1 &52%$7,%$1 0,1, &58,6(5 2))(5

'UDAHQ +DUDVLQ DQG 3HWDU ODUWLQHF

,1)/8(1&( 2) 67(3 /(1*7+ $1' 67(3 )5(48(1&< 21
(1(5*< &2168037,21 :+,/( :$/.,1* 21 7+( ,1&5($6(
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OLOHQD OLNDODFNL 6DQGUD 9XMNRY 1HERMVD &RNRULOR DQG 'DULQND .RURYO
)81&7,218%/ $%,/,7,(6 ,1 :20(1 2) ',))(5(17 $*(

AleS Sekot
3+<6,&$/ $&7,9,7,(6 9(5686 6('(17$5< 62&,(7< &=(&+ &217(;7

-DQD 6WDUiand Michal Charvat
: (/11(66 352*5%$00,1* )25 2/'(5 $'8/76

*RUGDQD *UR]JGHN yRYpLiU /XNUHFLMD -DNX4 DQG ODULQD +RUYDW
5(&5($7,21$/ 3+<6,&$/ $&7,9,7< $1' 6(/) 3(5& (37,21 2) +($/7+

%XOHQW *XUEX] DQG (UPDQ 2QFX
0($1,1*6 2) /(,685( 72 $'8/76 :,7+ 3+<6,&$/ ',6%$%,/,7,(6

6HUJLL 1 ,YDVFKHQNR
7+( 5(/$7,216+,3 %(7:((1 7+( 67%$7( 2) +($/7+ ,1
<281* $'8/76 $1' 7+( 02'( 2) 7+(,5 ,03(//(17 $&7,9,7<

'DQLMHO -XUDNLi{# =ULQND *UHEOR DQG OLUQD $QGULMDAHYLU
027,9(6 )25 (;(5&,6,1* ,1 *(1(5%$/ 3238/$7,21 2) &52%$7,%

'DQLHO OD\RUJD 9HJD +XPEHUWR %ODQFR 9HJD -RVp 5 %ODQFR 2UQHODV O0DUW
3+<6,&%$//< $&7,9( <287+ 025( 027,9$7(' 72:$5"' 3+<6,&$/
(:(5&,6( 5(3257 /(66 3(5&(,9(' (;(5&,6( %$55,(56

$QD 4QLGDUHF yXpNRYLU DQG .DWDULQD 2KQMHF
&+,1'5(1 $1' <287+ ,17(5(676 ,1 7+( &217(;7 2)
35(9%/(1&( 2) 3+<6,&$/ $&7,9,7,(6 $1' 63257

KINESIOLOGY OF TOP-LEVEL SPORT

90DGLPLU % ,VVXULQ
3(5,2',=$7,21 75%,1,1* )520 $1&,(17 35(&856256 72 6758&785(' %/2&. 02'(/6

&ULVWLQD &DVDOV 3DWULN 'ULG ODUNR 6WRMDQRYLU OLRGUDJ 'UDSALQ DQG 6F
620$727<3(6 2) (/,7( 6(5%,$1 -8'2.$6 )520 ',))(5(17 :(,*+7 &$7(*25,(6

0LODQ yRK 0LODQ 4YDQ 6WDQLVODY 3HKDUHF DQG 3HWDU %DpLii
%23+<6,&$/ $1$/<6,6 2) '523 -8036 ,1 )(0$/( (/,7( 75,3/( -803 $7+/(7(6

5XWD 'DGHOLHQH (LQLXV 3HWNXV 5XWHQLV 3DXODXVNDV .D]\V OLODVLXV DQG ¢
678'< 2) (/,7( )(0$/( 52:(567 $(52%,& ),71(66
'85,1* 7+( $118%/ 35(3$5%$725< &<&/(

9HGUDQD *UpLiu $OHQ OLOHWLU DQG 6D&D .UVWXORYLIU
35,1 67$786 021,725,1* $021* ,17(51%$7,21%/ &203(7,7,9( 63257 '$1&(56

ODUNR +UJHWLU# ODUNR OLODQRYLU DQG ,YDQ .UDNDQ
7+( ")) (5(1&(6 % (7:((1 7+( *52836 2) 3/$<(56 $7 ',))(5(17
1(9(/6 2) &203(7,7,21 ,1 7+( 7(676 )25 $66(66,1* ),71(66 35(3$5('1(66

5DVD .UHLY\W|j
)5(( 7+52:6 180%(5 $1' $&&85%$&< ,03%$&7 21 7+( 5(68/7 2) %$6.(7%$// *$0(

Goran Leko and Klara Siljeg
())(&76 2) $1%$(52%,& 75%$,1,1* ,1 )(0$/( 6:,00(56

'UDJDQ OLODQRYLU $OHNVDQGDU 6HOPDQRYLU DQG 'DULR aNHJUR
&+$5%$&7(5,67,&6 $1' ',))(5(1&(6 2) %$6,& 7<3(6
2) 2))(16(6 ,1 (8523($1 $1' $0(5,&$1 723 /(9(/ %$6.(7%S$//
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+UYRMH 6HUWLG ODUNR 4DMD DQG ,YDQ 6HJHGL
")) (5(1&( ,1 ,03257$1&( 2) +$1' $1' /(* 7(&+1,48(6
1 7+( &203(7,7,9( .,&.%2;,1* ',6&,3/,1(6

Kenneth Swalgin
7+( 5(/$7,216+,3 %(7:((1 7+( 180%(5 2) 3%$66(6 ,1
$ 266(66,21 $1' 7+( 352%%$%,/,7< 2) 6&25,1* ,1 0(116
',9,6,21 , &2//(*( %$6.(7%S$// ,1 7+( 81,7(' 67%$7(6

SaSa Vuk
%,$7(5%/ ',))(5(1&(6 ,1 381&+ 9(/2&,7< $1' $&&85%&< ,1 7$(.:21'2 $7+/(7(6

(LNR <DPDGD
(9$/8%$7,21 2) $77$&. &2175,%87,21 ,1 &2//(*,$7( :20(196 +$1'%$//

ODULR %DLi# +UYRMH .DUQLQpLU DQG 'UD&HQ 4SUHP
%(*,11,1* :,7+ :5(67/,1* :5(67/,1* (;:3(5,(1&(
$1' :5(67/,1* 0$785,7< + 75(1'6 ,1

3HWDU %DUEDURV 7XGRU OLURVODY =HpLiU DQG %RMDQ ODWNRYL
")) (5(1&(6 %(7:((1 $1° 6,78%$7,21 5(/$7('
1',&$7256 2) 7(11,6 3/$< ()),&,(1&< $7 7+( *5%$1' 6/%0
72851$0(176 + 52/$1' *$5526 :,0%/('21 $1' 86 23(1

5HQDWD %DULiGi DQG ODUNR OLMLI
'2(6 $ 5(' ),*+7(5 :,1 025( 2)7(1 ,1 7$(.:21'2 ),*+76"

%RULV %D]DQRY
+2: 72 5('8&( 7+( '85%$7,21 2) -803 6+27 ,1 %$6.(7%$//"

7RPLVODY XUNRYLi# 1HQDG ODUHOLU DQG 7RPLFD 5H&HWDU
" ))(5(1&(6 ,1 $(52%,& &$3$&,7< ,1',&$7256 % (7:((1
&52$7,$1 1$7,21%/ 7($0 $1' &/8% /(9(/ 92//(<%$// 3/$<(56

7LQD (UFHJ 6XQpLFD 'HODA .DOLQVNL DQG OLUMDQD OLOLG
7+( 6&25( ',))(5(1&(6 % (7:((1 (/,7¢(
(8523(1 -81,25 $1' 6(1,25 :20(1 *<01$676

=GHQ N -DQtN
1(: $3352%&+ ,1 &2$&+,1* $1' 0(7+2'2/2*,&$/ 35%$&7,&(

OLNROD OLVMXN ,QGUHN 5DQQDPD DQG (UYLQ .}0O
62.,1(7,& 086&/( 675(1*7+ $6<00(75< $1' + 4 5$7,2
2) 628&&(5 3/$<(56 $&&25',1* 72 3/$<,1* 326,7,21

6DOYDWRUH 1DSROLWDQR 'DQLHOD 7XUVL DQG 'RPHQLFR 7DIXUL
&,)) ',9,1* (9%$/8%7,21 2) 7+( ,03%$&7 :,7+
7+( :$7(5 $1' 3(5)250%1&( $1$/<6,6

,QGUHN 5DQQDPD .ULVWMDQ 3RUW DQG %RULV %D]DQRY
5(/$7,216+,3 % (7:((1 ,62.,1(7,& 086&/(
675(1*7+ $1' .,1(0$7,&6 2) 635,17 &<&/,1*

,YDQ 6HJHGL DQG +UYRMH 6HUWL
&/ $66,),8&$7,21 2) -8'2 7+52:,1* 7(&+1,48(6
$&&25',1* 72 7+(,5 ,03257$1&( ,1 -8'2 %287

*RUDQ 6SRUL& 90DWNR 9XpHWLiG /XND OLODQRYLi# =RUDQ OLODQRYLi DQG 0DUL
$ £03%$5,621 2) $1$(52%,& (1'85%$1&( &$3%&,7<
1 (/,7( 628&(5 +$1'%$// $1' %$6.(7%$// 3/$<(56

Richard Stretch
5(/$7,9( $*( ))(&7 ,1 (/,7( 6287+ $)5,&%$1 &5,&.(7(56
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MANAGEMENT OF SPORT

*UHJRU -XUDN 6WHYR 3RSRYLU 'DPMDQ -DN&LU (GYDUG .RODU :ODGLPLU $QGUH
7+( ,03%$&7 2) 7+( */2%$/ (&2120,& &5,6,6 21
7+(),1$1&(6 ,1 63257 &$6( 2) 6/29(1,%

-DQD 1RYi
63257 0$1$*(0(17 $6 $1 ,17(*5%/ 3$57 2) .,1$17+5232/2*<

6DQGD yRUDN 6QMHA&DQD %RUDQLU 4LYRGHU DQG =ULQND ODUXA&Li
675$7(*, & 0$1$*(0(17 ,668(6 2) &52%$7,$1 1$7,21%/ 63257 )('(5$7,216

/RUHQD 'DGLI
),1$1&,1* 632576 $662&,$7,216 ,1 &21',7,216
2) (&2120,& &5,6,6 + $ &$6( 678'< 7+( &,7< 2) 5,-(.$

$OHQ -HUNXQLFD ,YDQD -DGULU DQG -RVLS =HF
(&2120,& ,03$&76 2) ),)$ :25/' &836

(OL ODUX&Li# .DWLMD .RYDpLU DQG 'XMH 3HWULpPHYLI
7+( 675%$7(*,& 25,(17$7,21 $1' 3(5)250$1&( 2) )227%$// &/8%6

ODUNR 3HULG DQG 1HQVL 3Xa4NDULQ 5DGXQ
632576 )$&,/,7< 0$1$*(0(17 + &$6( 678'<
08/7, 385326( +$// ,&( 5,1.,1 '(/1,&(

|ztok Retar, Sasa PiSot and Edvard Kolar
62&,%/ &203(7(1&(6 2) 6/29(1,%$1 63257 0$1%$*(56

Dugko Bjelica, EWHYR 3R'®PWILIIQ -DN&Li 5DALG +DG&Li DQG 6HOOXN $NSLQDU
+2: '2(6 $'9(57,6,1* 7+528*+ 63257 :25." (9,'(1&( )520 785.(<

OLURVODY 0DQGLiH DQG ORUDQD )XGXULU
63257 ,1% (9(176 :,7+ $ &$86( 7+( &$6( 2) &52%7,%1
58*%< 81,21 $1' :20(176 6+ (/7(5

6DQHOD ANRULU DQG ODWR %DUWROXFL
3/$11,1* ,1 &52%$7,%$1 1$7,21%$/ 63257 )('(5%$7,216

,UHQD 9DODQWLQH ,QJULGD .ULNVWDSRQ\WH DQG *\WLV -XQHYLFLXV
&/867(5 $6 $ 3266,%,/,7< )25 63257 6(&725

KINESIOLOGY IN SOCIAL SCIENCES AND HUMANITIES

$QQHWWH 5 +RIPDQQ
)$&, 1% &+$//(1*(6 $1 ,17(51$7,21%$/ 3(563(&7,9( 2) 63257 +,6725< ,1 $&%$'(0

=ULQNR YyXVWRQMD
&52$7,$1 62.2/ 25 +2: ',' 32/,7,&6 ,1)/8(1&( 21 ($5/<
"(9(/230(17 2) 632576 $1' 3+<6,&%/ (;(5&,6( ,1 &52$7,%

ODEURXN ORKDPHG $ERDPDHG DORKBDUPDG $KPHG
$&+,(9(0(17 027,9$7,21 $1' ,76 5(/$7,216+,3 :,7+ &21&(51
7+()8785( $021* 7+( 678'(176 2) 7+( 81,9(56,7< 2) 75,32/,

%RULV %DOHQW DQG .VHQLMD %RVQDU
$1 $77(037 72 ,03529( 23(5$7,21%/ '(),1,7,21 2) 0,1'6(7 ,1 63257 &21&(37

6XQpPLFD %DUWROXFL
1$7,21$/ ,'(17,7< $1' +$1'%$// ,0$*( 2) 7+( &52%$7,%$1 62&,(7<"

SaSa Ceraj

52/( $1' 6,*1,),&$1&( 2) 7+( ,17(51$7,21%/
2/<03,& $&$'(0< )25 7+( 2/<03,& 029(0(17
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-LWND YyLKRXQNRYi DQG OLFKDO 9tW
.$5%$7(.$6 2) 9$5,286 67</(6 3/$&,1* $662&,$7,21%$/
©25'6 &211(&7( :,7+ 75%$,1,1* 2) 0$57,$/ $57

Petra Dolenc
3+<6,&$/ 6(/) &21&(37 ,1 $'2/(6&(17 $7+/(7(6
5(/$7,21 72 *(1'(5 $*( 7<3( 2) 63257 $1' 75%,1,1* )5(48(1&<

7MDA&D *HU&HYLp DQG OLWMD *HU&HYLD
027,9(6 $1' $77,78'(6 2) 1856,1* +20( 5(6,'(176 72:$5'6
(;(5&,6,1* ,1 7+( 6(1,25 (;(5&,6( 3$5. $ 35(/,0,1$5< 5(3257

3HWU +UXVD
"(3(1'$1&( 2) 1(*$7,9( (;35(66,216 2) %$6.(7%$//
3/$< (567 %(+$9,285 21 7+( )5(48(1&< 2) 5()(5((6

ALYNR .DOHQWLi 6QH&DQD 9XMDQRYLU 1HQDG 6XGDURY % 6WUDMQLI
63(&,), & $63(&76 2) )227%S$// *2$/.((3(56 0(17$/
327(17,$/,1 5(/$7,21 7227+(53/$<(56 ,1 7+(7($0

-DQ ODFK 9LNWRU 3DFKROtN 6\0YD + HEtpNRYi DQG 'DPMDQ 6LUL&NL
$1$/<6,6 2) 7+( '<1$0,&6 2) 68%-(&7,9( 0(17%$/ 67$7(6
'85,1* &203(7,7,9( $&7,9,7< 2) &=(&+ (/,7( 75%$&. &<&/,676

OLFKD& OD]XUNLHZLF]
%'< 029(0(17 $1' 63257 ,1 $0(5,&$1 3$,17,1*

'DULMD 2PUPHQ DQG +UYRMH .QH&HYLU
(:35(66,1* .(< &21&(376 ,1 +80%$1 029(0(17 6&,(1&(
$1$/<6,6 2) )227%$// 5(/$7(" $57,&/(67 7,7/(6

JUDQMR 3URW %RULV %DOHQW DQG .VHQLMD %RVQDU
*(1'(5 ',))(5(1&(6 ,1 63257 0,1'6(7

/HR 5DIROW
5,78$/ )250%$/,60 2) 7+( -$3%$1(6( .25<8 %8'2
$ 62&,2 $17+5232/2*,&%/ $3352$&+

=GHQNR 5HJXOL -LWND yLKRXQNRYi DQG ODUWLQ 6HEHUD
y/2: 67$7( 2) ',))(5(17 /(9(/6 ,1$,.,'2 35$&7,7,21(56

'HMDQ 6 6DYLpHYLU ODMD 6 &YLMHWLUO DQG =GUDYNR % ,YDQNRYLU
727%$/ 3+<6,&%/ 5(63216( $1' 6(&21"' /$1*8%*( $&48,6,7,21

7DQMD 6WLELOM %DWLQLiU 9MHUDQ aYDLi DQG -DQNR %DELI
")) (5(1&(6 ,1 (027,21%$/ &203(7(1&(
%7:((1 ,1',9,'8%/ $1' 7($0 632576 $7+/(7(6

,ORQD 7LOLQGLHQH DQG 7RPDV BWXSXULV
7+( )($785(6 2) 6(/) (67((0 $1' $**5(66,21
1 $'2/(6& (17 $7+/(7(6 $1' 121 $7+/(7(6

-DGUDQND 90D&LU =ODWND *ODYXUWLU DQG *RUDQ 2UHE
7+( $77,78'( 2) 7+( 35(6&+22/ &+,/'5(176
3$5(176 ,1 =$'$5 $1' =$*5(% 72:$5'6 '$1&(

'LQNR 9XOHWD MU DQG ,YDQD .ODULpLi
7+( ,1)/8(1&( 2) 7+( 62&,$/ 67$786 0,&52 62&,$/ 7($0
6758&785( $1' *5283 &2+ (6,21 21 7+( 6&25,1* ()),&,(1&<
2) (/,7( &52%$7,%$1 -81,25 1$7,21$%/ 7($0 +$1'%$// 3/$<(56

%UDQNR

,UHQD $XHUVSHUJHU %UDQNR 4&NRI %RMDQ /HVNR&HN %RMDQ .QDS $0OH& -HULQ

%2&+(0,&$/ +250218$/ $1' 36<&+2/2*,&$/ 021,725,1*% 2) (,*+7
© ((.6 (1'85%$1&( 5811,1* 75%$,1,1* 352*5%$0 ,1 )(0$/( 5811(56
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'X4DQ ODFXUD 0 7RQL DQG ORMFD 'RXSRQD 7RSLDp
7+( 025%/ 327(17,$/ 2) 63257 9$/8(6

%HQMDPLQ 3HUDVRYLi 5HQDWD )UDQF DQG ODUNR OXVWDSLI
35(9%/(1&( $1' 62&,2'(02*5$3+,& &255(/$7(6
2) <287+ 25*$1,=$7,21$%/ 63257 (1*$*(0(17

'DULR aNHJUR DQG =ULQNR yXVWRQMD
%W*,11,1*6 2) ('8&$7,21 $1' 75%$,1,1* )25 &21'8&7,1*
3+<6,&%$/ ('8&$7,21 &/$66(6 ,1 &52$7,$ = <($56 2) 75%',7,21

3DROD 9DJR )UDQFHVFR &DVROR )HUGLQDQGR &HUHGD ORQLFD *DWWL DQG )XU
3(5621$/,7< 75%$,76 $1' 5(+$%,/,7$7,21
,1)/8(1&( 21 287&20( )2//2:,1* $&/ 5(&216758&7,21

-HV~V 9LFLDQD +XPEHUWR %ODQFR 9HJD -RVp 5 %ODQFR 2UQHODV
ODUWKD 2UQHODV &RQWUHUDYV DQG 'DQLHO OD\RUJD 9HJD
$1$/<6,6 2) 027,9%$7,21 2) 0(;,&$16 72:$5'6 63257

KINESIOLOGY IN PHYSICAL CONDITIONING

BWHYHQ - )OHFN
121/,1($5 3(5,2',=$7,21 5(6($5&+ $1' 35$&7,&(

7HD %H&AOLMD $QD .H]Li DQG ODULR 7TRPOMDQRYL
5(/$7,216 %(7:((1 )81&7,21%$/ 029(0(17
6&5((1 $1' 67$1',1* /21* -803 ,1 &+,/'5(1

ODWH %UHNDOR 'UDJDQ OLODQRYLU DQG 3HWUD =DOHWHO
7+( ())(&76 2) $ 75%,1,1* 352*58$0 )25 7+( '(9(/230(17
2) 675(1*7+ $1' 32:(5 ,1 -81,25 %$6.(7%$// 3/$<(56

ODULQ 'DGLi /XND 6YLODU DQG /XND OLODQRYLI
())(&76 2) 3/<20(75,& 75%,1,1* 21 (;3/26,9(1(66
$021* -81,25 )227%$// 3/$<(56

3HWUD 'UX&NRYLiU -HOHQD 3DX&LU DQG -HUHP\ 7TRGG
"2(6 7+( 86( 2) )2%$0 52//(5 +$9( $1 ,1)/8(1&( 21 5(&786 )(025,6 (/21*$7,21"

/DXUDV *UDMDXVNDYV
7+( ,03$&7 2) ',))(5(17 75%,1,1* 0(7+2'6 21 + <($5 2/
%<6 25,(17((5,1* 6.,//6 $1' +($57 5%$7( 5(63216(6

.HPDO ,GUL]JRYLU DQG ODUNR $OHNVDQGURYLU
7+( &+5212/2*%,&%/ $*( $6 7+( ,03$&7 )$&725 2) 3+<6,2/2*,&$/
&+$5%$&7(5,67,8&6 21 75$&. $1' ), (/' (9(17 /21* -803

+UYRMH .DUQLQpPLU ODULR %DLi DQG .ULVWLMDQ 60DpDQDF
0(75,& &+$5$&7(5,67,8&6 2) 7+( 1(:/< &216758&7(' 48(67,211%$,5( )25
$66(66,1* 7+( .12:/('*( 2) :5(67/,1* &2$&+(6 21 1875,7,21 $1' '23,1*

*XQ 'R .LP DQG :LOO\ 3LHWHU
02'(/,1* ,62.,1(7,& 675(1*7+ ,1 5(&5($7,21$/ $'2/(6&(17 .$5$7( $7+/(7(6

Marek Kokinda
7+( $662&,%$7,21 % (7:((1 3+<6,&%$/ '(9(/230(17
$1' 632576 75%$,1,1* ,1 63(&,%/,=(" ,&( +2&.(< &/%$66(6 611

5IlWHQLV 3DXODXVNDV 5IWD 'DGHOLHQj DQG 0LQGDXJDV %DOpLIQDV
&+$1*(6 ,1 3+<6,&$/ '(9(/230(17 3+<6,&$/ ),71(66 $1' )81&7,21%/
&$3%$&,7< 2) <281* %$6.(7%$// 3/$<(56 $*(" <($56

'"HQLV 3XGMD $QD )RUNR DQG &YLWD *UHJRY
(&&(175,& (;(5&,6( ,1 75($70(17 2) 7(1',1238$7+<
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$QWH BNmjkd Erceg and Zoran Grgantov
., &.,1*% $&&85%8&< 2) &52%7,%1 8 62&&(5 3/%$<(56

3DYHO 5X]EDUVN\ 9LHUD 6PHUHFND DQG -R]JHI ORURVFDN
,175%$,1',9,'8$%/ $66(66(0(17 2) $(52%,& $1' $1$(52%,&
),71(66 ,1 ,&( +2&.(< 3/$<(56 7+528*+287 $118$/ 75$,1,1* &<&/(

2QG HM 6PROND OLFKDO .XPVWiW DQG ,YD +UQpL tNRYi
&$))(,1( ,17%$.( (1+%$1&(6 (1'85%$1&(
3(5)250$1&( ,1 68% (/,7( %87 127 ,1 (/,7( $7+/(7(6

ODULMDQ 7RPD&Li ODULMDQD yDYDOD DQG 5DWNR .DWLI
")) (5(1&(6 ,1 0253+2/2*,&%$/ $1' 02725,&%/
$%,/,7,(6 %(7:((1 -81,256 $1' 6(1,256 ,1 %$6(%$//

3DYHO 9DFHQRYVNE& DQG 7RPid 9HQF~ULN
7+( ())(&7 2) 63(&,),& :$50 83 21 5($&7,9( $*,/,7< ,1 7$%/( 7(11,6

90DWNR 9XpHWLiG 'DYLG =XEQGi, JRRUGINQD -XNLi
(9$/8$7,1% 7+( ,1)/8(1&( 2) %,2(1(5%< 21 3+<6,2/2*%,&$/
3$5$0(7(56 ,1 7+( 5(&29(5< $)7(5 +,*+ ,17(16,7< 67,08/$7,21

90DWND :HUWKHLPHU
7+( ())(&7 2) $48%7,& 3/<20(75,& 75%$,1,1* 21 3+<6,&%$/ 3(5)250%$1&(

Cvita Gregov and Sanja Salaj
7+( ())(&76 2) ',))(5(17 75%,1,1* 02'$/,7,(6 21 %21( 0866 $ 5(9,(:

'DMDQD -DA&Li
())(&7 2) 02725 $%,/,7,(6 72 5(68/7 ,1 6:,00,1* <($5 2/' %2<6

(JOH .HPHU\WH 5LDXELHQH 1LMRMH -DVFDQLQLHQH 6QLHJLQD 3RWHOLXQLHQH C
7+( ,03$&7 2) $(52%,& *<01$67,8&6 3+<6,&$/ /2%$'6
21 7+( <($56 *,5/67 3+<6,&$/ $1' )81&7,21%$/ 673786

ODUNR 6XNUHANL -RVLS =HNLO DQG 7DMDQD *HUA&LG
&203$5,621 2)285 0(7+2'6)25 '(7(50,1,1* 7+$1$(52%,&+5(6+2/"

Satellite Symposiums:

ADAPTATION OF HUMAN ORGANISM TO DISUSE AND AGEING

%RAWMDQ aLPXQLp
7(16,20<2*5$3+< + 3$67 $1' )8785( ',5(&7,216"

6D4D 3L&RW DQG 8URA ODUXALp
*(1'(5 5(/$7( ",))(5(1&(6 2) 3+<6,&$/ $&7,9,7< $021* 2/'(5 $'8/76

'X4ADQ +XSND
&203$5,621 2) :$/. )25&( &+$5$&7(5,67,&6 2) &=(&+ $'8/7 :20(1

B8URS ODUXALD
())(&7,9(1(66 $1' 75$16)(5 2) &20387(5,=("
&2*1,7,9( 75%,1,1* 21 &2*1,7,9( $1' 36<&+202725
)81&7,216 ,1 2/'(5 $'8/76 '85,1* 352/21*(' ,1$&7,9,7<

7RPid 9RGLpPND ODUWLQ =YRQD DQG ODUWLQ 6HEHUD
62.,1(7,& 675(1*7+ ,1 /(8.(0,$ 3%$7,(176
35,25 72 $1' $)7(5 75($70(17 + 3,/27 678'<

Lina Cancellara, Luana Toniolo, Tatiana Moro, Katja Koren, Antonio Paoli and Carlo Reggiani

())(&76 2) 7:2 :((.6 2) % (' 5(67 $1' 68%6(48(17
5(+$%,/,7$7,21 21 6,=( $1' )81&7,21 2) 6,1*/( 086&/( ),%5(6
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JLOLSSR *LRUJLR 'L *LURODPR 6DUD OD]]XFFR ODUWLQD /DQ]JD 1LQD ORKRUNR
Roberta Situlin, Rado PiSot and Gianni Biolo

$*(,1* ,6 $662&,$7(' 72 $ /2:(5 '"(*5(( 2) ,168/,1 5(6,67%$1&(

"(9(/230(17 $6 ,1'8&(" %< " (;3(5,0(17%/ 3+<6,&%/ ,1%&7,9,7<

7DULT $OL *XMDU DQG $QLWD +|NHOPDQQ
&203$5%$7,9( 678'< 2) <281* $1' 6(1,25 3(23/(
(1(&752(1&(3+$/2*5$3+< $&7,9,7< '85,1* 6(1625<
25*%$1,=$7,21 %$/$1&( 7(67 ,1 5(63(&7 2) 9,68%/ )81&7,21

6DUD OD]]XFFR )LOLSSR *LRUJLR 'L *LURODPR ODUWLQD /DQ]D 1LQD ORKRUNR
Roberta Situlin, Rado PiSot and Gianni Biolo

())(&76 2) $*(,1* 21 7+( '(9(/230(17 2) $1%$%2/,&

5(6,67%$1&( '85,1* (;3(5,0(17%/ %(' 5(67

$6 $66(66('" %< $ 6,03/,),(' 67%$%/( ,62723( %$6(' O(7+2'

(QULFR 5HMF $OEHUWR %RWWHU OLUFR )OR WHDXBWHDOGRR3LEARWU 3LHWUR GL 3UI
())(&76 2) '$<6 2) % (' 5(67 $1' )2//2:,1*
3+<6,8%/ 75$,1,1* 21 7+( 0%:;,0$/ (;3/26,9( 32:(5
2) /12:(5 /,0%6 ,1 (/'(5/< $1' <281* +($/7+< 0$/(6

UNIVERSITY SPORT AND PHYSICAL ACTIVITY

(QVDU $ED]JRYLU XUYLFD OLOHWLiU DQG (URO .RYDpHYLi
021,725,1* 7+( 68%-(&7,9( (;(5&,6( (;3(5,(1&( ,1 3+<6,&%$/ ('8&$7,21 678'(17

5RPDQD &DSXW -RIJXQLFD %LVHUND 9UEHN DQG 6DQMD aXUNRYLU
$7+/(7(6 $1' ('8&$7,21 :+$7 6+28/" :('2 72
6833257 $7+/(7(6 ,1 "88/ &S5 ((5 (9 (/23001 ooeeceoeeeeeeeeeceeeeeeeeeeeeseeee e 692

.DWMD &HUDU DQG OLUDQ .RQGULp
*(1'(5 ',))(5(1&(6 2) 027,9%$7,21%/ )$&7256 ,1 678'(176 )25 632576 $&7,9,7,(

-RVLS &YHQLU DQG 5HQDWD %DULG
7+( &216758&7 9$/,',7< 2) 7+( ),*85( 5$7,1* 6&$/( %$6("
21 (67,087(6 2) )(0$/( 678'(176 $7 7+( 81,9(56,7< ,1 26,-(.

6DQMD OXUNRYLU OLUQD $QGULMDA&HYLUO DQG 5RPDQD &DSXW -RJXQLFD
3+<6,&$/ $&7,9,7< %(+%$9,256 $021* 81,9(56,7< 678'(176

6WDQLVODY 'DGHOR
027,9%$7,21%$/ &+$5%$&7(5,67,&6 2) /,7+8%$1,$1 678'(1769 ,1 3+<6,&$/ ('8&%$7,21

.VHQLMD )XpNDU 5HLFKHO 1DWDOLMD 4SHKDU DQG -HOND *R&QLN
7+( 1(9(/ 2) 3+<6,&$/ $&7,9,7< 2) 81'(5*5$'8$7(
678'(176 $7 7+5(( )$&8/7,(6 29(5 $ 6(9(1 '$< 3(5,2"

ODULMD /RUJHU DQG ODWHMD .XQMHAELU
$%,/,7< 5($/,=$7,21 2) &203/(; 02725 6758&785(6
© 7+ )$&8/7< 2) 7($&+(5 ('8&$7,21 678'(176

7RQUL OD®MLQ@RVODY =HpLiU DQG 'DYRU 3DYORYLI
*(1'(5 ',))(5(1&(6 ,1 620( $17+52320(75,& $1' 02725
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THE IMPACT OF DANCE AND CREATIVE ACTIVITIES
ON THE QUALITY OF LIFE OF INDIVIDUALS WITH DISABILITIES

Maria Dinold

University of Vienna, Centre for Sport Science and University Sports, Austria

Abstract

'DOQFH FUHDWLYH GDQFH LQ VSHFL¢(¢F LV NQRZQ DV D PHDQV LQ DUWLVYV
ZLWK SHRSOH ZLWK D GLVDELOLW\ DOO WKUHH VWUXFWXUDO HOHPHQWYV
TXDOLW\ RI OLIH :LWK UHIHUHQFH WR WKH PDLQ FRPSRQHQWY RI LQFOXYV
UHVHDUFK UHVXOWY FRXOG LGHQWLI\ WKH PRVW LPSRUWDQW LPSDFW ID|
LQAXHQFH RQ WKH SDUWLFLSDQWY ZLWK DQG ZLWKRXW GLVDELOLWLHV 1

Key words:creative dance, inclusive dance pedagogy, disability, impact on personal development

Introduction

7KH HOHPHQWY RI GDQFH LQFOXGH PRYHPHQW * VWUXFWXUHG E\ IRUP
WKDW GDQFLQJ FDQ LQKLELW SHUVRQDO GHYHORSPHQW LQWULQVLF OH!
WKH XVH RI WKLY PHDQV LQ DGDSWHG SK\VLFDO DFWLYLWLHV WKH DVSH
SFUHDWLYH DQG RU H[SUHVVLYH GDQFH" SURYLGHG H[DPSOHV KRZ GDQFI
SHGDJRJLFDO DQG WKHUDSHXWLF WRRO 7KLV FRQWULEXWLRQ ZLOO LG
GHYHORSPHQW DQG TXDOLW\ RI OLIH £+ HVSHFLDOO\ IRU SHUVRQV ZLWK LC

, ZH WDON DERXW GDQFH WKHUDS\ LW PLIJKW QRW FRQFHUQ DOO LQGI
GHYHORSPHQWDO GLVRUGHUV ,I| ZH WDON DERXW GDQFH HGXFDWLRQ LYV
WDOHQWHG WR EHFRPH SURIHVVLRQDO GDQFHUV /RRNLQJ DW GDQFH D\
DQG LW VWUHVVHY D JUHDW PDVWHU\ RI SHUIRUPDQFH %HFDXVH RI VR F
LOQFOXVLYH GDQFH SHGDJRJ\ LQ VSHFL¢F = LV FKRVHQ DV WKH PRVW DSS

Dance and creativity in art, therapy and pedagogy

KHQ WKLQNLQJ DERXW GDQFH DV DQ DUW IRUP DQ ROGHU TXRWH IUF
3'DQFH DV DQ DUW ZKHQ XQGHUVWRRG LV WKH SURYLQFH RI HYHU\ KXP
DQG UHIHUV WR UHODWHG WKRXJKWV RI RWKHU HDUOLHU DUWLVWY DQG
ZKR Vdvdrgdbne can be an artist Joseph BeLy@ ¢ Q HSERUEWaxtdR UE\ XVLQJ HYHU\ GD\TV PRYHP!
SHUIRUPDQFH +HU UHVWULFWLQJ RSLQLRQ VXJIJHVWYV WKDW 2QRW HYHU
%XW LI ZH UHFRJQL]JH WKDW LW LV WKH QDWXUH RI WKH RULJLQDO LPS)>
RI LWV H[SUHVVLRQ WKDW GLVWLQJXLVKHY DQ\ DFWLYLW\ DV DUW WKH(
VSLULW DQG PDNHV LW WKH H[SUHVVLRQ RI KLV RZQ YLVLRQ RI OLIH LV
WR EH FUHDWLYLW\ 3$$UW LV FUHDWLRQ )RU WKH DUWLVW LW LV FUHDWL

+LUQ TXRWHG LQ +1'RXEOHU S
Creativity D @t@raction DUH WKH WZR HOHPHQWY ZKLFK ZRUN LQ DUW DV ZH
&RPSDUHWWL VXIJIJHVWY WKDW WKHLU URRWY DUH DOUHDG\ GLVSF

LQGLYLGXDO +Ldialbgh& URIDIKKWREF DSSOLHG LQ D PHGLFDO WKHUDSHXWLF D
FROQWH[W DQG LW VXSSRUWYV WdghektBdtSenvaddpeativevikténtierRRA SWMMHH G RHO® UKD V
SXW LQ WKH FHQWHU RI DOO FRQVLGHUDWLRQV RI D KHDOWK PHGLFLQH
PHWKRGYVY ZKLFK IDYRU D VWLPXOXV *+ UHVSRQVH DWWLWXGH +H WUXV\
GHYHORS LI KH VKH zDQWV WR GR LW KLP KHUVHOI ,W LV WKH WDVN RI W|
IRUZDUG WR VHL]H WKHP DQG VWDUW D GLDORJXEréatviyUEQQ LEH D Q VD KR
for being the engine of interaction.

/IRRNLQJ DW FUHDWLYLW\ IURP WKH WKHUDSHXWLF SHUVSHFWLYH ZH P
SURFHVV DFURVYV ZKLFK DQ LQGLYLGXDO PD\ H[SUHVV KLV KHU RULJLQD(
GHHS VHQVDWLRQ RI IXO;O0O0OPHQW™ S $QRWKHU GHVFULSWLRQ LV YD
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3:H EHFRPH FUHDWLYH LQ WKH PRPHQW ZKHQ ZH FDQQRW (QG DQ DSSURSL
WR XV DQG ZKHQ DW WKH VDPH WLPH LW LV VWURQJO\ LQ RXU LQWHUHV)
WKH WHUP IURP Wdald /DWPHIZRVGCGWKH DELOLW\ WR GHYHORS VRPHWKLQJ
DQG WKHLV LPSOLFDWHY D GXDOLW\ RI WKH FUHDWLYH DFWLYLW\ 7KH W
given much attention to the creative process in all the art forms.

6RPH IHPDOH GDQFHUV LQ WKH HDUO\ DQG PLGGOH WZHQWLHWK FHQW
7UXGL 6FKRRS $XVWULD 5RVDOLD &KODGHN DQG 86$% ,VDGRUD 'XQFDQ 0
GDQFH DV DQ DUW IRUP DQG EHFDPH IRUHUXQQHUV IRU QHZ IRUPV RI PRC
W ZDV WKHLU LQWHQWLRQ WR SXW HPSKDVLV RQ LQQHU IHHOLQJV ZKLFK

$ SVIFKRORJLFDO DVVHUWLRQ LV FRQ{UPHG E\ 3BHW]ROG 2UWK ,
GDQFH ZKLFK LV PDGH SRVVLEOH E\ WKH DFWLYDWLRQ RI EDVLF DELOLW
RI WKH VHQVRU\ VA\VWHP ZKLFK LV SUHGRPLQDQWO\ UHVSRQVLEOH IRU H
DFWLYLW\ DQG YLD DQ LOQWHUDFWLYH SURFHVVHVY SHUFHSWLRQ = LPSUH
HJ GDQFH 7KH VHQVDWLRQ WKH DVVLPLODWLRQ DQG WKH WUDQVIH
7TKHVH VKLIWYVY PD\ KHOS WR DFFHSW GHYHORSPHQWDO HYHQWY DQG WR 1
LOWHUSHUVRQDO UHODWLRQV 'LQROG

&UHDWLYH GDQFH VHHQ DV SHUVRQDL® H)S WHAW WLKRH) DLAK K N W IBP HQ @duBatio)
DQG DXWRQRP\ ZKLFK ZRUNV EHFDXVH RI WZR DVSHFWV 3« RQH WKH FDSES
FDSDFLW\ WR JLYH RXW WR H[SUHVV 7R UHFHLYH LPSUHVVLRQV LQIRUPYV
UHTXLUHY FRRUGLQDWLRQ DQG FRRSHUDWLRQ RI DOO PHQWDO SRZHUV
WKURXJK WKH VWXG\ RI GDQFH =~ +fM'RXEOHU

Inclusive Dance Pedagogy

:KDW PDNHV WKH GLIITHUHQFH EHWZHHQ GDQFH HGXFDWLRQ DQG LQFOXYV
DFWLYLW\ DQG NLQHVLRWKHUDS\ LW LV WKH WDUJHW JURXS ZKLFK PDNH\
RQ WKH GHYHORSPHQW RI VSHFL¢{F VNLOOV EXW RQ WKH KROLVWLF GH"
IDFWRUV RI DQ LQFOXVLYH VHWWLQJ IRU SHRSOH ZLWK DQG ZLWKRXW G
VRFLR SV\FKRORJLFDO FKDUDFWHU 7KH PHWKRGV XVHG GR QRW GLIIHU
SDUWLFXODU IRFXV GHSHQGLQJ RQ WKH QHFHVVDU\ DGDSWDWLRQV

Psychomotricity

3V\IFKRPRWULFLW\ KDV H[LVWHG DV D FRQFHSW VLQFH WKH fLHV DQ
XVLQJ SVI\FKRPRWULFLW\ ZHUH IRXQGHG 2YHU WKH \HDUV WKH FRQFHS\
FRXQWULHV 7KHUH ZDV QRW YHU\ PXFK FRQWDFW EHWZHHQ WKHP 7KH \
RI FRIJIQLWLRQ HPRWLRQ DQG PRWLRQ * DQG LWV VLIQL¢FDQFH IRU WK
VRFLDO FRQWH[W 7KH GLVWLQFWLYH WLPH Rl GHYHORSLQJ WKH FKLOGTV
FKLOGKRRG DQG KDV WR EH GHYHORSHG OLIHORQJ 7KURXJK SOD\ FKLOG
DURXQG WKHP WKURXJK WKH DFWLRQ RI WKHLU ERGLHV WKH\ VLWXDW!
Rl OLIH DQG ZHOO EHLQJ ORUHRYHU WKH\ SUHSDUH DQG UHVROYH DQII
OLYHV 2Q LQWHUDFWLQJ ZLWK DGXOWV LQ SUHYLRXVO\ SODQQHG DQG
LQWHUQDOL]H YDOXHV FRQFHSWV VRFLDO UROHV DQG WKH FXOWXUDO
H[LVWHQFH DV VRFLDO EHLQJV ,Q FDVH RI LQKLELW LQWHUDFWLRQ ZLW
FKLOG SV\FKRPRWRU LQWHUYHQWLRQV PD\ KHOS

8VXDOO\ LQ $XVWULD DQG *HUPDQ\ SVI\FKRPRWULFLW\ LQFOXGHYV ¢YH
Holistic Approach + WKH LQGLYLGXDO LV VHHQ DV D ELR SV\FKR VRFLDO XQ
Development orientedt FXULRVLW\ LV VHHQ DV WKH GULYLQJ IRUFH IRU LQGL
Action oriented + WKH LQGLYLGXDO EHFRPHY DXWRQRPRXV E\ OHDUQLQJ K
Resources orientedt WKH FRQFHSW VWDUWYV I[URP WKH VWUHQJWKY RI DQ LC
Voluntariness+ WKH SHUVRQ KDV WR QG RXW KLV KHU RZQ GHFLVLRQV

7KHVH SULQFLSOHV KDYH WR EH FRPELQHG ZLWK IRXU GLPHQVLRQV 72
RI DOO DJHV WLPH VSDFH UHODWLRQ DQG PHDQLQJIXO FRQWHQW 7KH
EXLOGLQJ XS GDQFH VWUXFWXUHV = WKH\ DUH FUHDWHG E\ UK\WKPLF ¢
WR PDNH WKLV YLVLEOH DQG PHDQLQJIXO WKH GDQFHUV KDYH WR EH LOQ
LQGLYLGXDO QHHGYV KDYH WR EH UHVSHFWHG
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Rhymthic movement education

7KH F R QRHyt8ric Rdvement Education SXUVXHV WKUHH LPSRUWDQW JRDOV VWLP!
RI FUHDWLYH DELOLWLHYVY DQG VRFLDO OHDUQLQJ :LWRV]J\QVN\M G6FKLQG
WKH HDUOLHU PHQWLRQHG FRQFHSW FDQ EH LGHQWL{HG %\ VWLPXODW
WKHLU LQGLYLGXDO DELOLWLHVY WKH\ EHFRPH FXULRXVY DERXW WKH QHJ
LW EDVHG RQ WKHLU RZQ GHFLVLRQ PDNLQJ 1RERG\ VKRXOG WHOO WKH
FUHDWLYH WKHPVHOYHV + WKH\ GHYHORS WKHLU RZQ FUHDWLYH OHDUQL
RZQ SURGXFW D GDQFH SHDFH D WKHDWHU VFHQH D VRQJ RU D JDPH H

Developmental Movement

6LPLODU SHGDJRJLFDO DLPV D WDevaldpmehts) Bovenaal W8 K H UFERRURHS W R |

YDULRXV SRVVLELOLWLHV KRZ \RXQJ FKLOGUHQ PDLQVWUHDP RU ZLWK
VWURQJO\ FRQQHFWHG WR UHODWLRQVKLS +#+ PRYLQJ LQ UHODWLRQ 6KH!
SOD\ *FDULQJ  RU 3ZLWK" UHODWLRQVKLSV 3VKDUHG " UHODWLRQVKLSYV

&KULVWLDQ 'LUMDFN 3FDULQJ LV H[SODLQHG DV LQWHUDFWLQJ ZLWK VR
E\ DOWHUQDWLQJ FRQWDFWVY DQG LQ 3DJDLQVW UHODWLRQVKLSV' VRPF
DQRWKHU SHUVRQ RU VXUIDFH ,Q KHU VXPPDU\ 6KHUERUQH S H I
WKH FKLOGUHQ posivdlkieveWdRnG UHHDY DW KRPH LQ WKHLU ERGLHV OHDUQ

GHYHORS JH QH U Dd2valdpméto¥/gersbrali® WK VH R1 VHOI LGHQWLW\ FRQ:.GHQF
LQYHQWLYHQHVYVY EH VHQVLWLYH WR QHHGV DQG IHHOLQJV RI RWKHUV F

6KHUERUQHYY DSSURDFK XVHV WKH PRYHPHQW DQDO\VLV VA\VWHP RI 55>
DERXW HGXFDWLRQDO DQG FUHDWLYH GDQFH +H KDG IRXQGHG DQG ODW
ZKR XVHG GDQFH DV D PHDQV IRU WKHLU LQWHUYHQWLRQ * DQG PDQ\ HII

MiteinanderS

7KH HOHPHQWY SDUWO\ WDNHQ IURP WKH WKUHH PHQWLRQHG DSSURDF
together but different 'LQROG =DQLQ LOQWHQG WR VXSSRUW FXOWXUDO LQ
GDQFH WKHDWHU FUHDWLYH PRYHPHQW DQG VSRQWDQHRXV SOD\ %\ F
RITHUV RI WKLV ZRUNLQJ PHWKRG RYHU VRPH \HDUV DV ZHOO DV E\ D TXD
DSSURDFK DQG WKH FRPSRQHQWYV ZKLFK DUH HIIHFWLYH LQ SUDFWLFDO

Impact Factors

,QYHVWLIJDWLRQV DERXW SRVVLEOH LQAXHQFH RQ SHUVRQDO GHYHORSH
ZLWK DQG ZLWKRXW GLVDELOLWLHV 'LQROG LGHQWL¢{HG VRPH LPSR

7KH VLIJQL{FDQFH RI PRYHPHQW ZKHQ XVHG DV D PHGLD RI FUHDWLY
The importance of the coherence of perception and movement
Thedevelopment of personal identity

7 KH L P SdirctMreR bf space andtimeindance RQ WKH LQGLYLGXDOVY GHYHORSPHQ
time.

$FFRUGLQJ WR WKH FKRVHQ WLWOH LW VHHPV DSSURSULDWH WR GLVF
personal identity + JLYHQ WKDW VXFK D GHYHORSPHQW VHFXUHV WKH TXDOLW\ RI
HVWDEOLVKLQJ RQHfV RZQ LGHQWLW\ LV LQ WKH IRFXV RI (ULNVRQfV SV\
SURJUHVVLRQ DFFRUGLQJ WR WKH GRPLQDQW LQAXHQFLQJ HPRWLRQDO F
WZR SRODULWLHV HJ WUXVW $+GLVWUXVW DXWRQRP\ + GLVEHOLHI LQ
SGHYHORSLQJ WUXVW’  2*RVWHULQJ LQGHSHQGHQFH" DUH XVHG SXUSRVHC
LV SRVVLEOH WR GLVFRYHU QHZ TXDOLWLHV RI VHOI H[SHULHQFH 3%DVL!
FDQQRW EH H[SUHVVHG LQ UDWLRQDO VSHHFK EXW FDQ RQO\ EH VKDUHG

&UHDWLYH PRYHPHQW DQG GDQFH DUH SURSHU PHDQV LQ VXSSRUWL
IROORZLQJ WDVNV PD\ EH VHHQ DV H[DPSOUWtV\RXUPDX AR GN ZDL Q/&KVP DRVH &
FDQ EH XVHG WR FRYHU aWdtmER@Elandd itebtioht@éemOhkIpful to offer several options
IRU VROYLQJ D PRYHPH QnMatved WM K HRWWSHXGRPRWM. GDQ EH LQYLWHG WR WDN
DQ XQNQRZQ WDVN 2QH RI PDQ\ LPSRUWDQW DVSHFWV RI GHYHORSLQJ I
PXOWLSOH ERG\ H[SHULHQFHV LQ RUGHU WR KDYH D SRVLWLYH SLFWXUH
WKH ERG\{V RSSRUWXQLWLHYV RI H{TSUHVVLRQ DQG WR HVWDEOLVK RQHTV
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JHHGEDFNV FROOHFWHG IURP WKH SDUWLFLSDQWY DIWHU WKH SUDFWL|
RI WLPH RI DERXW WKUHH \HDUV JDYH D URXJK SLFWXUH DERXW WKH IDI
QRW EH WKDW VXFFHVVIXO 7KLV ZD\ WKH IROORZLQJ EHQFKPDUN RI WKH

Connecting factor: Daily Life + WKLY PHDQV WKDW WKH FUHDWLYH ZRUN PXVW \
GDLO\ OLIH RI WKH SDUWLFLSDQWY EXW ZLOO WKHQ OHDG WR QHZ L

Atmosphere of acceptance, appreciation, fun, awareness + WKH DWPRVSKHUH RI IDPLOLDUL)
LV WKH IHHOLQJ RI VHFXULW\ RSHQQHVV MR\ DQG VDWLVIDFWLRQ

Dancing— GDQFH LV VDLG WKDW LW IDFLOLWDWHY SHUVRQDO HQFRXQW
VRFLDO DZDUHQHVV

Use of material—- PDWHULDO EDOOV ZDWHU WH[WXUHV HWF SURPRWH\
PRWLRQ

Flexible structurest VWUXFWXUHYV DUH LPSRUWDQW WR NHHS WKH WUDFN
LQGLYLGXDO QHHGV RI WKH GDQFHUV

$ IROORZ XS VWXG\ 'LQROG LGHQWL{HG GLIIHUHQW HIIHFWV RQ S
LQYHVWLIJDWLRQ FDUULHG RXW LQ IRUP Rl SUREOHP FHQWHUHG LQWHU
SDUWLFLSDWHG LQ WKH GDQFH DQG FUHDWLYH PRYHPHQW SURJUDP RYH
SRVVLEOH FKDQJHV RI SHUVRQDO GHYHORSPHQW ,QWHJUDWLQJ WKH UH
DQDO\VLV IRFXVLQJ RQ KRZ WKH RIITHUV PHW WKH QHHGV RI HDFK LQGLYLG
EH HYDOXDWHG FRQFHUQLQJ PRWLYDWLR Q \PeDe®vitH f Sisability Vv \R1IQ MuehQ G D Q
PRWLYDWHG WR JR WKURXJK MR\ IXQ DQG H[FLWHPHQW ZKHQ PRYLQJ DC
WKHLU OLPLWDWLRQV HYHQWXDOO\ ZHUH QRW LJQR U p@ticipaxts Kitlouy HO 1 H[
impairments 0DQ\ Rl WKHP ZHUH PRUH LQWHUHVWHG LQ WKH PHWKRGLFDO DS
GLVDELOLW\ E\ GDQFH DQG WKHDWHU %XW QHYHUWKHOHVV VRPH RI WI
WRR GHPDQGLQJ EXW VWUHVVLQJ LQGLYLGXDO FUHDWLYH DELOLWLHV

SRVLWLYH LQAXHQFH RQ DOO SDUWLFLSDQWY FRXOG EH UHFRJQL]HG L
DOQG LQ FRQWLQXRXV LOQWHUDFWLRQ 7KH DWWUDFWLRQ IRU HDFK RWKHL
WR WKH VDPH JURXS HJ EHFDXVH WKH ZRPDQ ZLWK SDUDO\JHG OHJV IR
WKH VDPH LPSUHVVLRQV RU WR TXLWH WKH RSSRVLWH ([SHULHQFLQJ DQ
FRXOG FDXVH IHHOLQJV RI VIPSDWK\ DQG DWWUDFWLRQ +LJK FUHDWLYH
LQLWLDWLYHY 7KHVH HIIHFWYVY ZHUH PHQWLRQHG DV WKH UHDVRQV IRU F

Conclusion

,Q RUGHU WR UHSRUW RQ SHUVRQDO EHQH¢(FLDO IDFWRUV RI SDUWLFL!
WR EH DFFHQWXDWHG

Individuals with disabilittes GHYHORS WRZDUGV D KLJKHU OHYHO RI VHOI FRQVFL
HPSKDVL]HG WKHLU HQODUJHPHQW RI H[SHULHQFH DQG TXDOLW\ RI OLIH
WKHP HYHQWXDOO\ EX L O GRa@idpxn® \@tRoQtimpaliRentB HDD@R R QMRZDUGY EHLQJ |
ZLWK GLIITHUHQWO\ ORRNLQJ SHRSOH FKDQJH WKHLU DWWLWXGHV PRU
VLWXDWLRQV 7KH\ GLVFRYHU WKHLU RZQ DELOLWLHV LQ H[SHULHQFLQJ IX
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EFFECT OF FATIGUE ON DYNAMIC BALANCE IN DIFFERENT DIRECTIONS
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Faculty of Kinesiology, University of Zagreb, Croatia
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Abstract

(YLGHQFH VXJJHVWYVY WKDW IDWLJXH PD\ QHIJDWLYHO\ DIIHFW MRLQW Q
LQMXU\ ULVN LQ DWKOHWHYV 7KH DLP RI WKLV VWXG\ ZDV WR GHWHUPLQ/|
LPSOLHY WKH FDSDFLW\ RI PDLQWDLQLQJ EDODQFH RQ RQH OHJ ZKLOH PI
FROQGXFWHG RQ D VDPSOH RI KHDOWK\ SK\WLFDOO\ DFWLYH PHQ PHDQ
WR D FRQWURO 1 RU DQ H[SHULPHQWDO JURXS 1 ,Q RUGHU WR GHW
RI PDLQWDLQLQJ G\QDPLF EDODQFH WKH VXEMHFWYV Rl WKH H[SHULPHQ!'
WKH LPSOHPHQWDWLRQ RI D IDWLJXLQJ SURWRFRO )RU WKH FRQWURO J
DIWHU WKH IDWLJXLQJ SURWRFRO IRU WKH H[SHULPHQWDO DQG D ZDON
ERWK OHJV SUHIHUUHG DQG QRQ SUHIHUUHG XVLQJ WKH VWDU H[FXU
ZDV HVWLPDWHG E\ WKH GLVWDQFH FRYHUHG ZLWK WKH XSUDLVHG OHJ L
WKH RWKHU OHJ 7KH XVHG WZR zZD\ DQDO\VLV RI FRYDULDQFH VKRZHG W
GHFUHDVHG WKHLU FDSDFLW\ RI PDLQWDLQLQJ G\QDPLF EDODQFH IURP
JURXS RQO\ LQ FHUWDLQ GLUHFWLRQVY DQWHULRU DQWHURODWHUDO
IRU WKRVH WKUHH GLUHFWLRQV GXH WR IDWLJXH KDV EHHQ UHFRUGHE
SUHIHUUHG OHJ S LQGLFDWLQJ WKH FRQVLVWHQF\ RI WKH REWDLQH
WKH SRVVLELOLW\ WKDW IDWLJXH PD\ GLITHUHQWO\ DIIHFW WKH FDSDFL)
GLITHUHQW GLUHFWLRQV ,W VHHPV WKDW IDWLJXH SULPDULO\ LPSDLU\
VLWXDWLRQV ZKHQ WKH XSUDLVHG OHJ LV SRVLWLRQHG LQ IURQW RU OL
RXW WKH QHFHVVLW\ RI LPSOHPHQWLQJ SUHYHQWLYH EDODQFH H[HUFLV|
RI' IDWLIJXH LQ RUGHU WR DGDSW WKH MRLQW QHXURPXVFEFXODU IXQFWLF
VWDELOLW\ PD\ DOVR EH DFKLHYHG E\ SHUIRUPLQJ VWDELOL]DWLRQ H[HL
GLUHFWLRQV DQG HVSHFLDOO\ LQ DQWHULRU DQG ODWHUDO GLVWXUEL

Key words: fatigue, dynamic balance, star excursion balance test

Introducton

7KH FDSDFLW\ RI PDLQWDLQLQJ EDODQFH LQ G\QDPLF FRQGLWLRQV UHSI
ULVN ,W LV ZHOO NQRZQ WKDW DWKOHWHYV ZLWK EHWWHU G\QDPLF EDOD
H[SORVLYH VWUHQJWK DUH DW ORZHU LQMXU\ ULVN WKDQ WKRVH ZKR SHUIRUF
VXJIJHVWYV WKDW IDWLJXH PD\ QHJDWLYHO\ DIIHFW G\QDPLF EDODQFH DV
HW DO ,Q DWKOHWHY LQMXULHV RIWHQ KDSSHQ DW WKH HQG RI WU
DQG )XOOHU /IRZHU HIWUHPLW\ LQMXULHYVY LQ IRRWEDOO SOD\HUV PR
)XOOHU ,QMXULHV RI WKH NQHH MRLQW LQ KDQGEDOO SOD\HUV DOV
DO 7KRVH IDFWV VXJJHVW WKDW IDWLJXH LV D PDMRU ULVN IDFWRU
wWubDLQLQJ =HFK HW DO I9DXKQLN HW DO %DOODQW\ DQG 6KLH
IDWLIJXH WKHUH LV D VLIQL¢{¢FDQWO\ QHJDWLYH LPSDFW RQ WKH VWDELO
BURSHU G\QDPLF VWDELOLW\ LPSOLHVY WKH DELOLW\ RI WKH QHXURP>
ORFDO QHXURPXVFXODU IXQFWLRQ DV ZHOO DV WKH ZKROH ERG\ RQ D
HW DO 2UwWL] DO + EVKHU HW DO 'XULQJ IDWLIJXH WKH W
MRLQW LV GLITHUHQW FRPSDUHG WR WKHLU DFWLYDWLRQ ZKHQ UHVWHG ¢/
IXQFWLRQ RI WKH MRLQW E\ UHGXFLQJ WKH FDSDFLW\ WR SUHFLVHO\ PF

DQG )XOOHU ODUNYV 6R GLVWXUEHG PRWRU FRQWURO RI WKH OF
VWUXFWXUHV RI WKH NQHH DQG DQNOH WR FRQVLGHUDEOH ORDGV E\ LQI
6KLHOGYV $FFRUGLQJ WR WKLV EDODQFH WUDLQLQJ LV RIWHQ XVHG

HIWUHPLW\ LQMXULHY HVSHFLDOO\ LQMXULHV RI WKH NQHH DQG DQNOH
DGDSWDWLRQ WR IDWLJXH FRXOG VLIQL,{FDQWO\ UHGXFH WKH ULVN RI
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ZKHUH LQMXULHV DUH RIWHQ RI VHULRXV QDWXUH O\NOHEXVW B6NMjOEF
LPSOHPHQWDWLRQ RI VSHFL¢F H[HUFLVHV Rl EDODQFH LQ FRQGLWLRQV
LQWHUHVWLQJ WR LQYHVWLJDWH WR ZKDW H[WHQW IDWLJXH DIIHFWV NC
ZKDW FRQGLWLRQV GRHV IDWLJXH PRVWO\ DIIHFW MRLQW VWDELOLW\ 7}
G\QDPLF EDODQFH XVLQJ D WDVN WKDW LPSOLHV WKH FDSDFLW\ RI PDLQ
GLIIHUHQW GLUHFWLRQV 7KH LPSDFW RI IDWLJXH RQ WKH FDSDFLW\ RI V.
FRXOG FRQWULEXWH WR WKH RSWLPL]DWLRQ Rl WUDLQLQJ SURWRFROV >

Methods

7KH VWXG\ ZDV FRQGXFWHG RQ D VDPSOH RI KHDOWK\ SK\WLFDOO\ D
UDQGRPO\ DVVLIQHG WR D FRQWURO 1 RU DQ H[SHULPHQWDO JURXS
WKH PHDVXUHG FDSDFLW\ RI PDLQWDLQLQJ G\QDPLF EDODQFH WKH VXE
DQG LPPHGLDWHO\ DIWHU WKH LPSOHPHQWDWLRQ RI D IDWLJXLQJ SURYV
ZDV SODQQHG %HIRUH DQG DIWHU WKH IDWLIJXLQJ SURWRFRO IRU WKH
EDODQFH ZDV GHWHUPLQHG RQ ERWK OHJV SUHIHUUHG DQG QRQ SUHIHI
DELOLW\ WR PDLQWDLQ G\QDPLF EDODQFH ZDV HVWLPDWHG E\ WKH GL
GLUHFWLRQV DQWHULRU $¢ DQWHURODWHUDO $/ ODWHUDO / SRVW
0 DQG DQWHURPHGLDO $0 ZKLOH PDLQWDLQLQJ EDODQFH ZLWK WKH R
RI WKH WHVWLQJ SURFHGXUH ZDV JLYHQ WR HDFK VXEMHFW E\ WKH H[DP
6(%7 WDVN 3DUWLFLSDQWY SHUIRUPHG WKH WHVW WLPHV ZLWK HDFK O
RI WKH HLJKW PHDVXUHG GLUHFWLRQV 2QO\ WKH VXEMHFWYVY RI WKH H[S
IDWLIXLQJ SURWRFRO FRQVLVWHG RI IRXU FRQVHFXWLYH UXQQLQJ SURYV
OHQJKW ZLWKRXW SDXVH [ P [ P [ PDQG [ P (DFK UXQQLQJ SURW
PLOQXWHY RI UHVW ZKHUH SODQQHG EHWZHHQ HDFK UXQ 7KH DYHUDJH R
UHVW ZDV PLOQXWHY ,Q DFFRUGDQFH ZLWK UHFHQW NQRZOHGJH %DNH
VLPLODU WR WKH RQH XVHG LQ WKLV VWXG\ VKRXOG SODFH WKH RUJDQLV
RFFXUUHQFH RI IDWLJXH DQG LPSDLUV WKH DELOLW\ WR FRQWURO PRYHP|
WKH LPSOHPHQWDWLRQ RI WKH IDWLIXH SURWRFRO WKH VXEMHFWT{V KHL
6\VWHP 3RODU (OHFWUR « ,PPHGLDWHO\ DIWHU WKH IDWLJXLQJ SUR\
ZHUH DOVR HVWLPDWHG $W WKH VDPH LQWHUYDOV D PRGL¢{¢HG %RUJ VFD
SDUWLFLSDQWYV I[IURP QHJOLJLEOH HIIRUW WR HIWUHPH H[HUWLRQ
7KLV VWXG\ SODQ HQDEOH WKH YHUL¢{(FDWLRQ WKDW WKH WHVWHG VXEM
¢QDO WHVWLQJ ZHUH LQAXHQFHG E\ IDWLJXH $ FRQGLWLRQ RI IDWLJXH
RI WKH UHVHDUFK REMHFWLYHYV 7KH FKDQJH LQ HDFK RI WKH GHSHQGHQ
RI LQWHUJURXS GLIITHUHQFHV ZDV DQDO\]HG XVLQJ WZR zZD\ DQDO\VLV RI
RQH IDFWRU WLPH 7KH OHYHO RI VLIQL¢({FDQFH ZDV VHW DW S

Figure 1: Reaching directions for the Star Excursion Balance Test
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Results

7KH XVHG WZR zZzD\ DQDO\VLV RI FRYDULDQFH VKRZHG WKDW WKH VXEM}I
WKHLU FDSDFLW\ RI PDLQWDLQLQJ G\QDPLF EDODQFH IURP LQLWLDO WR
LQ WKH DQWHULRU DQWHURODWHUDO DQG ODWHUDO GLUHFWLRQV 7KLYV
EHHQ UHFRUGHG LQ WKH SHUIRUPDQFH RI ERWK WKH SUHIHUUHG DQG W
RI WKH REWDLQHG UHVXOWY LQ ERWK ORZHU H[WUHPLWLHYVY 7DEOH DQC

Table 1: Changes in dynamic balance with different directions of disturbance, for the experimental groups, analyzed by mean of a
two-way analysis of covariance. Data for the preferred leg

vaae | S rawcoun | p | orowp | UG [ e
Anterior Cm Time*Group 0,046 CON 75,73 £ 5,62 77,57 £ 6,08
(A) EXP 78,06 £ 5,78 67,13 + 6,59
Anterolateral Cm Time*Group 0,042 CON 63,30+ 7,24 64,79 + 7,63
(AL) EXP 68,82 + 7,89 56,91 + 6,37
Lateral Cm Time*Group 0,048 CON 84,81 + 4,59 86,97 + 4,87
o ()] EXP 80,72 + 6,16 71,43 + 4,47
u Posterolateral Cm Time*Group 0,612 CON 91,32+ 7,51 90,60 + 5,34
g (PL) EXP 94,67 + 4,25 92,84 + 7,83
5 Posterior Cm Time*Group 0,723 CON 99,83 + 8,95 100,78 £ 8,71
E P) EXP 101,47 £ 7,47 98,36 + 4,89
. Posteromedial Cm Time*Group 0,289 CON 102,91 £ 9,76 102,30 + 4,01
(PM) EXP 100,32 £ 6,65 101,58 + 7,26
Medial Cm Time*Group 0,683 CON 93,30+ 5,78 94,57 + 6,08
(M) EXP 94,38 + 7,85 90,17 +5,31
Anteromedial Cm Time*Group 0,192 CON 86,30+ 5,24 89,72 + 6,63
(AM) EXP 85,29 + 5,89 81,82+ 7,92

Table 2: Changes in dynamic balance with different directions of disturbance, for the experimental groups, analyzed by mean of a
two-way analysis of covariance. Data for the non-preferred leg

Variable ﬁ?ﬁé’ﬂre RANCOVA p Group (Arit.nlwrggzli SD) (Arit.r’r':eir:rillt SD)
Anterior Cm Time*Group 0,038 CON 76,24 + 6,82 64,29 + 7,38
(A) EXP 79,10 £ 4,52 68,17 + 7,43
Anterolateral Cm Time*Group 0,041 CON 68,94 + 4,86 57,03 + 6,02
(AL) EXP 70,32 £ 6,17 59,73 + 5,82
Lateral Cm Time*Group 0,032 CON 77,23 + 8,96 67,15+ 5,29
@ L EXP 78,74 + 7,63 65,82 + 6,91
8 Posterolateral Cm Time*Group 0,629 CON 90,94 + 6,28 89,18 + 4,06
% (PL) EXP 92,60 + 5,49 90,53 + 7,59
ﬁ Posterior Cm Time*Group 0,823 CON 100,82 + 7,38 100,67 + 7,95
E P) EXP 99,21 + 7,41 100,42 + 8,12
2 Posteromedial Cm Time*Group 0,371 CON 101,18 + 6,39 102,47 + 4,19
(PM) EXP 100,62 + 6,83 101,27 £ 6,72
Medial Cm Time*Group 0,634 CON 91,27 £ 7,24 93,37+ 5,72
(M) EXP 92,79 £ 8,25 92,83 + 6,27
Anteromedial Cm Time*Group 0,293 CON 80,75 + 5,17 82,06 + 6,29
(AM) EXP 83,54 + 4,99 85,24 + 6,26

Discussion and conclusions

7KH PDLQ ¢QGLQJ RI WKLV VWXG\ LV WKH VHOHFWHG HIIHFW RI IDWL
VXEMHFWY RI WKH H[SHULPHQWDO JURXS VLIQL{(¢FDQWO\ GHFUHDVHG WKt
QDO PHDVXUHPHQWY FRPSDUHG WR WKH FRQWURO JURXS RQO\ LQ VSFH
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VLIQL,FDQW GHFUHDVH KDV EHHQ UHFRUGHG LQ WKH SHUIRUPDQFH RI E
LQGLFDWLQJ WKH FRQVLVWHQF\ Rl WKH REWDLQHG UHVXOWV LQ ERWK OR:
PD\ GLIIHUHQWO\ DIIHFW WKH FDSDFLW\ Rl PDLQWDLQLQJ G\QDPLF EDOD(
WKDW IDWLJXH SULPDULO\ LPSDLUV WKH DELOLW\ RI PDLQWDLQLQJ XQL
LV SRVLWLRQHG LQ IURQW RU ODWHUDO WR WKH VWDQGLQJ OHJ 7KH DC
FKDOOHQJLQJ GXH WR WKH IDFW WKDW LW LV DOPRVW LPSRVVLEOH IRU
LQGLFDWLQJ WKH GLUHFWLRQ KH VKH VKRXOG VWLFN WR )XUWKHUPRUH

XSULVHG OHJ WKH VXEMHFW KDV WR SDVV WKURXJK WKH VWDQGLQJ OHJ
EDODQFH FRPSDUHG WR WKH PHGLDO UHDFKLQJ GLUHFWLRQ %DVHG RQ \
IDWLJXLQJ SURWRFRO KDV DJJUDYDWH WKH FDSDFLW\ RI PDLQWDLQLQJ G
OHDYLQJ LQWDFW WKH VDPH FDSDFLW\ GXULQJ HDVLHU GLUHFWLRQV 5H
WUDLQLQJ WUDGLWLRQDOO\ GHVFULEH WKH LPSOHPHQWDWLRQ RI EDOD

WKH DWKOHWHY DUH QRW IDWLJXHG \HW +<EVFKHU HW DO 7TKHVH |
SRVVLELOLW\ RI LQMXU\ GXH WR WLUHGQHVYVY GXULQJ WKH WUDLQLQJ +I
WUDLQLQJ DFWLYLWLHY ODOOR DQG 'HOODO 6WRYLW] DQG 6KULHU

OHYHO RI WROHUDQFH WR IDWLJXH ([HUFLVLQJ ZLWKRXW IDWLJXH ZLOO
PXVFOH DFWLYDWLRQ 7KHUHIRUH WKHUH LV D JURZLQJ QXPEHU RI H[SH!
RI EDODQFH H[HUFLVHV DW WKH HQG RI WKH WUDLQLQJ ZLWK WKH DLP
A4XDPPHQ HW DO =HFK HW DO %DOODQW\ DQG 6KLHOGYV
LPSOHPHQWLQJ EDODQFH H[HUFLVLQJ HYHQ DW WKH HQG RI D WUDLQLQJ
RI LPSOHPHQWLQJ SUHYHQWLYH EDODQFH H[HUFLVH HYHQ DW WKH HQG R
WR DGDSW WKH MRLQW QHXURPXVFXODU IXQFWLRQ WR WLUHGQHVV $ F
EH DFKLHYHG E\ SHUIRUPLQJ VWDELOL]DWLRQ H[HUFLVHV XVLQJ GLIIHU
HVSHFLDOO\ LQ DQWHULRU DQG ODWHUDO GLVWXUELQJ FRQGLWLRQV
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EFFECTS OF POSTURAL DEFORMATIONS ON KNEE
JOINT INJURIES. A SYSTEMATIC REVIEW

ODWHD &UQMDN 9DOHULMD .U&GDN DQG 6DELQD 6WDQbLU

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

7KH VHGHQWDU\ ZzD\ Rl OLIH WKDW LV SUHYDOHQW LQ VRFLHW\ QRZDGL
GLITHUHQW VSRUWY DFWLYLWLHY LQ RUGHU WR LPSURYH WKHLU KHDOWK
RI WUDLQLQJ DQG SDUWDNLQJ LQ VSRUWY DFWLYLWLHY DUH JHWWLQJ EH
HVSHFLDOO\ NQHH MRLQW LQMXULHYV LV VWLOO YHU\ KLJK ERWK LQ SUR

3RVWXUDO GHIRUPDWLRQV DUH RQO\ RQH RI D QXPEHU RI VLIQL:{FDQW
LQMXU\ 7KH PRVW FRPPRQO\ UHVHDUFKHG SRVWXUDO GHIRUPDWLRQV UH
K\SHUH[WHQVLRQ DQG PXVFOH VWUHQJWK GLVEDODQFH RI WKH XSSHU OH
RI WKH LQAXHQFH WKHVH SRVWXUDO GHIRUPDWLRQV KDYH XSRQ WKH GF
NH\ WR SURJUDPLQJ KLJKHU TXDOLW\ SUHYHQWLRQ DQG UHKDELOLWDWLF
MRLQW LQMXULHV LQ VSRUW DQG UHFUHDWLRQ

Introduction

6SRUW ZKHWKHU UHFUHDWLRQDO RU SURIHVVLRQDO FRQVWLWXWHV T
WKH FRQGLWLRQV IRU WUDLQLQJ DQG SUDFWLFLQJ VSRUWYV DUH FRQWLQ>
DQG IRRWZHDU D KLJK OHYHO RI VSRUWV LQMXULHV LV VWLOO SUHVHQW

3RVWXUDO GHIRUPDWLRQV DUH RQO\ RQH RI D QXPEHU RI VLIQL:{FDQW
LQMXU\ 7KH PRVW FRPPRQO\ UHVHDUFKHG SRVWXUDO GHIRUPDWLRQV UH
K\SHUH[WHQVLRQ DQG PXVFOH VWUHQJWK GLVEDODQFH RI WKH XSSHU O
ZLWK XSSHU OHJ PXVFOH VWUHQJWK $&/ KDV WKH PRVW VLJQL,FDQW UF
PRYHPHQWY DQG FRQWUROOLQJ NQHH MRLQW PRYHPHQWYV 1RUGLQ )UD
FRQWURO WKH IRUZDUG WUDQVODWLRQ RI WKH WLELD UHODWLYH WR WKFE
GXULQJ WKH URWDWLRQ Rl WKH WLELD ODUNROI OHQVFK $PVWXW]

IXPHURXV VWXGLHY KDYH VKRZQ WKDW IHPDOH DWKOHWHY DUH PRUH SL
HW DO SRRV HW DO ZKLOH $UHQGW 'LFN LQ VWDWH WKDV
DUH IRXQG LQ IHPDOH DWKOHWHY DQG DUH IRXQG LQ PDOH DWKOHWH

'"HSHQGLQJ RQ WKH W\SH RI VSRUWY DFWLYLWLHY DQG VSHFL¢{¢F VWUXF
GHIRUPDWLRQV FDQ LQ D JUHDWHU RU OHVVHU ZD\ LQFUHDVH WKH ULVN
PRVW RIWHQ VXVWDLQ WKHLU LQMXULHY E\ QRQ FRQWDFW LQMXU\ PHFKD
RI GLUHFWLRQV RU FXWWLQJ PRYHPHQWY GXULQJ LPSURSHU WDNH RIIV
DIDOO ZKLFK DUH WKHUHIRUH SHUFHLYHG DV PRYHPHQWY RU VLWXDWLF

The valgus position of the knee joint

7KH YDOJXV SRVLWLRQ RI WKH NQHH MRLQW LV WKH PRVW UHVHDUFKHC
GXH WR DQDWRPLFDO GLIIHUHQFHVY EHWZHHQ ZRPHQ DQG PHQ 7KH 4 DQJ
KDV DQ LPSDFW RQ WKH YDOJXV SRVLWLRQ 7KH 4 DQJOH Ispin&diRdeSs ULV HG
anterior superior DQG GHVFHQGV W R gddellaGyvhNektit dth& Sndrdonivestsl the bottom of the ischium
ERQH DQG WKH WLELDO WXEHUFOH +XVWRQ HW DO JLIXUH

$ ODUJHU 4 DQJOH LQ WKH NQHH MRLQW LQ IHPDOHV LV FDXVHG E\ ZLGHU
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Figure 1. Q-angle (Calmbach & Hutchens, 2003).

7KH 4 DQJOH KLJKHU WKDQ f LQ PHQ DQG f LQ ZRPHQ LV FRQVLGHUI
6FKPLGW $ ObDUJHU 4 DQJOH DQG KHQFH D ODUJHU NQHH MRLQW YD

WKH DOWHULRU XSSHU OHJ PXVFOHVY DQG RQ WKH SDWHOOD WKHUHIRUH
6KDPEDXJK .OHLQ +HUEHUW

7KH VWXGLHV KDYH VKRZQ WKDW WKH NQHH MRLQW AH[LRQ UDQJLQJ I
ODWHUDO LQVWDELOLW\ ODUNROI OHQVFK $PVWXW] 7TDNHGD HW L

7TKH LQDELOLW\ RI PXVFOHV VXUURXQGLQJ WKH NQHH MRLQW WR FRQW
ZKLOH DWWHPSWLQJ WR OLPLW PHGLDO PRYHPHQWY LQ WKH NQHH MRLQ
ULVN RI OLIJDPHQW LQMXU\ 'XJDQ $WKOHWHYV H[SHULHQFH D PHGLD
DIWHU D MXPS RU GXULQJ VXGGHQ FKDQJHV RI GLUHFWLRQ )LJXUH

Figure 2: Valgus position of the knee joint in two foot jump (Pope, 2012).

+HZHWW HW DO LQ FRQFOXGHG WKDW DQ H[FHVVLYH YDOJXV SRVL
LOQMXULHY WKXV SUHVHQWLQJ D VLIQL¢FDQW ULVN IDFWRU LQ QRQ FRQV
DO LQ LQGLFDWHG WKDW ZKLOH SHUIRUPLQJ D VXGGHQ FKDQJH RI Gl
YDOJXV SRVLWLRQ ZKLFK LQFUHDVHV WKH FKDQFHV RI DQ $&/ LQMXU\

LOWHUQDO RU HIWHUQDO URWDWLRQ OHDGYVY WR RYHUORDGLQJ RI WKH MF
20VHQ HW DO

Hyperextension of the knee joint

7KH EDVLF PRYHPHQWY LQ WKH NQHH MRLQW DUH H[WHQVLRQ DQG AHJ[L
D[LV RI WKH NQHH ZKLFK SDVVHV WKURXJK ERWK FRQG\OHV Rl WKH IHP
DFWLYHO\ ZLWK WKH KHOS RI PXVFOHV FDQ UHDFK DV IDU DV f ZKLOH
H[WHQVLRQ LV DOVR IROORZHG E\ ORZHU OHJ H{[WHUQDO URWDWLRQ RI X¢
ZKLOH SDVVLYH AH[LRQ FDQ JR DV IDU DV f :LWK WKH NQHH AH[LRQ W
7KH UDQJH EHWZHHQ f DQG f RI NQHH AH[LRQ LV UHIHUUHG WR DV W
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Figure 3: Range of motion of knee extension and flexitp:(/zastitaisigurnost.com.hr/portal/artroza-koljeha/

+\SHUH[WHQVLRQ LV D NQHH MRLQW GHIRUPDWLRQ ZKHUH WKH NQHH L
FDUU\LQJ RYHU f /RXGRQ *RLVW /RXGRQ .QHH K\SHUH[WHQVLRQ
RU H[FHVVLYH NQHH MRLQW LQVWDELOLW\ DQG E\ SRVWXUDO KDELWV K\

Figure 4: Anatomical depiction of a normal knee joint and of knee joint hyperextension showing the direction of the axis through both
of them fttp://46.4.230.144/web/UpToDate.v19.2/contents/f18/9/18751.htm

,QGLYLGXDOV ZLWK NQHH K\SHUH[WHQVLRQ ZKLOH VWDQGLQJ KDYH W|
EDFNZDUGY DQG GRZQ GLUHFWLQJ WKH JURXQG IRUFH UHDFWLRQ WR2
SRVLWLRQLQJ PDNHV WKH DQWHULRU XSSHU OHJ PXVFOHV FRPSOHWHO\
DW WKH SRVWHULRU VLGH Rl WKH NQHH MRLQW E\ PDNLQJ WKHP HVWDE(
IRXGRQ KLOH ZDONLQJ LQGLYLGXDOV ZLWK NQHH K\SHUH[WHQVLR(
GLUHFWO\ IURP WKH IHPXU WR WKH WLELD ZLWKRXW WKH PXVFOHV DEVR
SDUW RI WKH NQHH MRLQW DQG SRVWHULRU OLJDPHQWDU\ VWUXFWXUHV
DO FRQFHUQLQJ WKH HIITHFWV NQHH K\SHUH[WHQVLRQ KDV RQ SDUD
ZLWK $&/ LQMXULHV FKDQJHV WKH SDUDPHWHUV RI ZDONLQJ +\SHUH[WHC
WKH NQHH MRLQW QHDU WKH HQG Rl WKH NQHH K\SHUH[WHQVLRQ PRYHP]

WR RYHUORDG %URZQVWHLQ HW DO 6WDXIIHU &KDR DQG *\RU\
can havem.quadriceps femoris on.gastrocnemiu/ WUHQJIJWK GH¢ ¢FLWYV .HQGDOO HW DO
'HDYDQ HW DO LQ KDV VKRZQ WKDW DWKOHWHY ZLWK NQHH K\SHUH[W

XSSHU OHJ PXVFOH SRZHU UDWLR PHDVXUHG DW DQJXODU YHORFLWLHYV F
XSSHU OHJ PXVFOH VWUHQJIJWK DQG HQGXUDQFH LQ UHJDUGV WR SRVWHL

,QGLYLGXDOV ZLWK NQHH K\SHUH[WHQVLRQ RIWHQ SHUFHLYH WKLV MR
WKHP LQ HYHU\GD\ DFWLYLWLHY KRZHYHU GXULQJ PRUH GHPDQGLQJ DF
FDQ OHDG WR D JUHDWHU ULVN RI LQMXU\ +XWFKLVRQ ,UHODQG /'R
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Upper leg muscle strength

OXVFOH VWUHQJWK FRRUGLQDWLRQ DQG UHDFWLRQ WLPH RI DFEWLYH N
MRLQW VWDELOLW\ DQG SURWHFW LW IURP RYHUORDGLQJ GXULQJ VSRU!
RI DFWLYH NQHH MRLQW VWDELOL]JHUV XQLODWHUDO RU ELODWHUDO L\
GLVEDODQFH UHIHUV WR PXVFOH VWUHQJWK GLVSURSRUWLRQ RI DJRQLV!'
GLVEDODQFH LPSOLHV PXVFOH VWUHQJIJWK GLVSURSRUWLRQVY EHWZHHQ (
VD\ WKDW WKH NQHH MRLQW IXQFWLRQ L. Juadficepd PHIG Bl Q WDRIREpE ¥ O P Q
femorisa PXVFOH VWUHQJIJWK GLVWULEXWLRQ ZLWK WKH SRVWHULRU XSSHI
anterior upper leg muscle strength.

Figure 5: Anterior and posterior upper leg muscles (Bowman, 2009; http://www.muska-posla.com/misicnaanatomijastrazn.htm

'"HSHQGLQJ RQ WKH YHORFLW\ RI WKH PRYHPHQW SRVWHULRU XSSHU C
of the anterior upper leg muscle strength in the ipsilateral leg. When the movement velocity is lower the strength ratio
FDQ EH ORZHU DV ZHOO EXW DQ\ DQJXODU YHORFLW\ LQFUHDVH ZLWKLQ
ELJJHU GHYLDWLRQ RI WKRVH WZR UDWLRV UHVXOWYV ZLWK DQ LQFUHDV
HW DO *UDFH HW DO LQ FRQGXFWHG D VWXG\ RQ LQMXULQJ DQ
WKH GRPLQDQW DQG QRQ GRPLQDQW OHJ DERYH FDQ EH D IDFWRU LQ

%LRPHFKDQLFDO VWXGLHV VKRZ WKDW IRUFH LQFUHDVH GXULQJ DQ
IRUZDUG WLELDO WUDQVODWLRQ HVSHFLDOO\ LI WKH DQJOH LQ WKH NQH
/L HW DO LQ LQGLFDWH WKDW DQWHULRU XSSHU OHJ PXVFOH DFW
PXVFOHV FDQ FDXVH IURQWDO WLELDO VXEOX[DWLRQ ZKHUH WKH ORDCG
WKHUH LV RQO\ SRVWHULRU XSSHU OHJ PXVFOH DFWLYDWLRQ ZLWKRXW
IURQWDO WLELDO WUDQVODWLRQ GHFUHDVHYV ZKLFK FRQFXUUHQWO\ UHC
HW DO LQ WDON DERXW WKH LPSRUWDQFH RI DQWHULRU DQG SRVWF
FRQFOXGLQJ WKDW VDLG FR DFWLYDWLRQ DVVXUHVY D EDODQFHG ORDG G
MRLQW PHFKDQLFDO UHVLVWDQFH ,Q WKHLU VWXG\ +DJRRG HW DO LQ
DFWLYDWLRQ LV DW LWV KLIJKHVW GXULQJ HIWUHPH NQHH MRLQW PRYHP|
physiological movement limits.

$ VWXG\ E\ .QDSSLN HW DO LQ LQGLFDWHG D FRUUHODWLRQ EHW.
OHJ PXVFOH VWUHQJWK GLVEDODQFH PHDVXUHG DW DQ DQJXODU YHORFL
PHDVXUHG DW DQ DQJXODU YHORFLW\ RI fVGLG QRW VKRZ WKH VDPH |
WKDW FRUUHODWLRQ ZDV RQO\ IRXQG DW DQ DQJXODU YHORFLW\ RI o
WR DQJXODU YHORFLWLHYV LQ ZKLFK WKH DWKOHWHY SHUIRUP PRYHPHQW
XSSHU OHJ PXVFOH SRZHU RI WKH ULJKW OHJ DQJXODU YHORFLW\ RI f
D WLPHY JUHDWHU SRVVLELOLW\ RI LQMXU\ WKDW DWKOHWHYV ZLWK D
ZLWK KLJKHU SRVWHULRU XSSHU OHJ PXVFOH SRZHU LQ WKHLU OHIW OH
ZLWKRXW WKH GLVEDODQFH .QDSLN HW DO

7KH UHVXOWY VKRZQ FDQ SDUWLDOO\ EH H[SODLQHG E\ WKH IDFW WKDW
DW FROQOWUDFWLRQV RI KLIJK VSHHG WR WKH OHIW OHJ LI WKH SRVWHULRU
WKDW IRUFH .QDSLN HW DO .QDSLN HW DO LQ DOVR UHSRUW
DPRXQWV WR OHVV WKDQ RI WKH DQWHULRU XSSHU OHJ PXVFOH VWUH
SRVVLELOLW\ RI LQMXU\ WKDQ DWKOHWHYVY WKDW KDYH D VPDOOHU VWUHQ.
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LV PRUH SURQH WR LQMXULHV LI KH RU VKH KDV D DQWHULRU SRVWHULRI

"XQFDQ 6WDIIRUG *UDQD %DVHG RQ WKH VWDWHG LW FDQ E
XSSHU OHJ PXVFOHVY DQG GHFUHDVLQJ WKH ELODWHUDO DQG XQLODWHUI
XSSHU OHJ PXVFOHV LQ PXVFOH FR DFWLYDWLRQ GXULQJ VSRUWYV DFWLYL

Conclusion

7KH LQFUHDVH RI LQMXU\ LQFLGHQFH GXULQJ VSRUWY DFWLYLWLHYV |
GHIRUPDWLRQV DQG WKHLU UROH LQ WKH ULVN RI NQHH MRLQW LQMXU\
WKDW DWKOHWHYV ZLWK SRVWXUDO GHIRUPDWLRQV KDYH D PXFK KLJKHU
PRYHPHQWY 6SRUWY H[SHUWY DQG FRDFKHV GXULQJ WUDLQLQJ VHVVL
PRYHPHQWY VKRXOG SXW VSHFLDO DWWHQWLRQ RQ GHFUHDVLQJ HPS|
LQ RUGHU WR PLQLPL]H WKH LQMXU\ ULVN IDFWRUV HVSHFLDOO\ ZLWK
FKDUDFWHULVWLFV WKDW LQFUHDVH WKH ULVN RI NQHH MRLQW LQMXU\ E
LV WKH 4 DQJOH 7KHUHIRUH LW LV RI JUHDW LPSRUWDQFH WKDW FRDFK
IHPDOH DWKOHWHY LQ SUHYHQWLRQ SURJUDPVY DQG VWUHVV WKH QHHG IF

&RQGLWLRQLQJ WUDLQHUV VKRXOG DOVR WDNH LOQWR DFFRXQW WKH C
VWUHQIJWK GLVEDODQFH LQ UHJDUG WR DOO WKH NQHH MRLQW DFWLYH V
MRLQW LQMXU\ FDQ EH PDGH KLJKHU

,Q WKH HQG LW VKRXOG EH VDLG WKDW WKHUH LV QRW D VLQJOH LQWL
EH DQ LQOWHUUHODWLRQ EHWZHHQ GLIIHUHQW LQWULQVLF DQG H[WULQYV
RUGHU IRU WKH LQMXU\ WR KDSSHQ 7KHUHIRUH DOWKRXJK VSHFL¢F SUI
ULVNV WKH\ FDQ QHYHU FRPSOHWHO\ H[FOXGH WKRVH ULVNV GXULQJ VSF
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EFFECT OF A MODIFIED PILATES PROGRAMME ON STATILIZATION AND
MUSCLE COORDINATION AT WOMEN WITH A SEDENTARY JOB

'DIJPDU +UXVRYD

Department of Leisure and Tourism, Faculty of Informatics and Management, University of Hradec Kralove,
Czech Republic

Abstract

3LODWHV LV D FRPSOH[ H[HUFLVH ZLWK NH\ SULQFLSOHV FRUH FRQFH
WR HIIHFWLYH DFWLYDWLRQ DQG Rl GHHS VWDELOL]JLQJ VI\VWHP FRUH |
7KH DLP Rl WKH UHVHDUFK VWXG\ ZDV WR GHWHUPLQH WKH HIIHFW RI D
D IUHTXHQF\ Rl WKUHH VL[W\ PLQXWH FODVVHV D ZHHN RQ VWDELOL]DW
HPSLULFDO FDXVDO UHVHDUFK + TXDVL H[SHULPHQW ZLWK TXDQWLWDWL
DQDO\VLYV 3DUWLFLSDQWV Q ZHUH H[DPLQHG LQ SUH WHVW DQG SR\
LQ VWDELOL]JLQJ IXQFWLRQ DQG LQ PXVFOH FRRUGLQDWLRQ EHWZHHQ SU

Key words:function, musculoskeletal system, intervention, exercise therapy

Introduction

3LODWHYV LV EDVHG RQ LWV FKDUDFWHULVWLFY DQG NH\ SULQFLSOHYV
UHIHUULQJ WR HIIHFWLYH DFWLYDWLRQ DQG RSWLPDO IXQFWLRQ RI G
PXVFOH LQYROYHPHQW DQG HIIHFWLYH PRYHPHQW 3LODWHV HPSOR\V
VWDELOL]JLQJ IXQFWLRQ EHFDXVH UHVSLUDWRU\ DQG SRVWXUDO PHFKDQ
UHFRPPHQGHG LQ FOLQLFDO SUDFWLFH DV D WKHUDS\ IRU IXQFWLRQDO
VI\VWHP LQ KHDOWK\ VXEMHFWYV ZDV DQDO\]HG LQ D VI\VWHPDWLF UHYLHZ
/ILP HW DO DQG 3HUHLUD HW DO 2T9%ULHQ HW DO &XUQRZ
WKH OXPEDU SHOYLF VWDELOL]DWLRQ DQG EDVHG RQ WKH UHVXOWYV VX
function.

'HHS VWDELOL]LQJ VI\VWHP RI VSLQH LV FKDUDFWHUL]HG DV PXVFOH V|
.ROi D /HZLW 7KH PXVFOH LQYROYHPHQW LQ VSLQH VWDELOL]DWLR
P WUDQVYHUVXV DEGRPLQLV SHOYLF ARRU PXVFOHV DQG P PXOWL¢{GX
DFWLYLW\ RI HIWUHPLWLHYV .ROI +RGJIJHVY DQG 5LFKDUGVRQ 3
DEGRPLQLVY FRQQHFWHG WR DQWLFLSDWLRQ RI WKH XSFRPLQJ PRYHPHC
DOVR YHUL¢{¢HG WKDW WDUJHWHG FROQWUDFWLRQ RI' P WUDQVYHUVXYV DE
YLFH YHUVD &RQFHUQLQJ SLODWHV H[HUFLVH P WUDQVYHUVXV DEGRPL
HHUFLVHV SURYLGHG WKDW WKH SLODWHV H[HUFLVH LV GRQH ZLWK SUR
SURSHU FRQFHQWUDWLRQ DUH LPSRUWDQW DOVR IRU RSWLPDO PRWRU V\
ORWRU VWHUHRW\SHVY UHAHFW PXVFOH FRRUGLQDWLRQ ,Q FDVH RI FKDQ.
PXVFOH LQYROYHPHQW LQ WKH VWHUHRW\SH WKH DFWLYDWLRQ FDQ EH !

Methods

7KH DLP RI WKH UHVHDUFK ZDV WR GHWHUPLQH WKH HIIHFW RI D Wtk
VWDELOL]DWLRQ DQG PXVFOH FRRUGLQDWLRQ 7KH SUREOHP ZDV VROYH(
ERWK TXDQWLWDWLYH DQG TXDOLWDWLYH GDWD DQDO\VLV 'DWD ZHUH FR
+ DOWHUQDWLYH VFRUH RUGLQDO VFDOH JUDGHY DQG FKHFEN OLV

W ZDV DVVXPHG WKDW WKH IXQFWLRQ ZLOO EH LPSURYHG LQ ERWK I
evaluatestabilizing functionLQ WKH VHOHFWHG SRVWXUDO VWHUHRW\SHYVY ZLWK UHJI
LQGLFDWRUYV ZHUH FRUH FR FRQWUDFWLRQ DQG RQH OHJ VWDQG 7UHQG
ZHUH HPSOR\H Gus¢iRcobtiD@IXD Y BVWKH VHOHFWHG PRWRU VWHUHRW\SHY DJD
DQG SHOYLF JLUGOH 7KH LQGLFDWRUV ZHUH WKH WHVWV RI WUXQN AH
ZDV EDVHG RQ SLODWHYV SULQFLSOHV LQGLYLGXDO H[HUFLVH ZDV PRGLy¢
RI HIHUFLVH zZzDV VL[W\ PLQXWHYVY WKUHH WLPHV D ZHHN IRU WKUHH PRQYV
ZHUH H[DPLQHG LQ SUH WHVW DQG SRVW WHVW
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Participants

5HVHDUFK VDPSOH FRPSULVHG ZRPHQ DW ZRUNLQJ DJH \HDUYV
LQFOXVLRQ ZHUH FKDUDFWHU RI ZRUN URXWLQH RU FUHDWLYH LQWHOO'
SLODWHYV DQG QR LQMXU\ RU UHKDELOLWDWLRQ LQ WKH SDVW VL[ PRQW
\HDUV \HDUYV \HDUYV ,Q WHUPV RI WKH DJH WKH

LQ WHUPV RI WKH DERYH PHQWLRQHG FULWHULD WKH VDPSOH FDQ EH FR

Analysis

'DWD ZHUH DQDO\]HG E\ TXDQWLWDWLYH DQG TXDOLWDWLYH DQDO\VLV
E\ QRQSDUDPHWULF WHVWV IRU GHSHQGHQW FKRLFHV VLJQ WHVW DQG
RIS ,Q TXDOLWDWLYH DQDO\VLY WKH UHVXOWYV ZHUH HYDOXDWHG D
HITHFW EDVHG RQ D FRQVHQVXV RI H[SHUW RSLQLRQV Q UHODWLYH
JHUR DEVROXWH IUHTXHQF\ RI LPSDLUPHQWY EHWZHHQ SUH WHVW DQG
UDQJH RI RSWLPDO IXQFWLRQ 3QRUP° LQ WKH JLYHQ LQGLFDWRU LQ SUF
VHH WDEOH 7KH SDUDOOHO YDOLGLW\ RI ERWK FULWHULD ZDV UHTXLU

Results

7KH FROOHFWHG GDWD ZHUH SURFHVVHG DQG HYDOXDWHG WR GHWHL
VHOHFWHG IXQFWLRQ RI PXVFXORVNHOHWDO V\VWHP 7KH VLIQL¢(FDQFH F
WHVW DQG :LOFR[RQ SDLU WHVW S DQG TXDOLWDWLYH DQDO\VLV 2
K\SRWKHVLV + IRFXVHG RQ PXVFOH FRRUGLQDWLRQ

Stabilization (Hl) ZDV YHUL¢HG E\ PHDQV Rl WKUHH VHOHFWHG LQGLFDWRUV \
OHJ VWDQG LQGLFDWHG VLIQL:{FDQW GLIIHUHQFH EHWZHHQ SUH WHVW
DQG DQG TXDOLWDWLYH DQDO\VLVY VHH WDEOH 7KH VLIJQL¢{FDQFH R
UHODWLYH IUHTXHQF\ RI LPSURYHG FDVHV ZDV H[FHHGHG FRUH FR FRQ
DQG WKHUH ZDV QR LPSDLUPHQW &RQFHUQLQJ WKH WKLUG LQGLFDWRU
VLIQL,FDQFH ZDV QRW FRQ¢UPHG 7KH UHODWLYH IUHTXHQF\ RI LPSURY'
WKHUH ZDV LPSDLUPHQW LQ IXQFWLRQ LQ RQH FDVH :LWK UHJDUG WR FI
UHVXOWV RI VWDELOL]JLQJ IXQFWLRQ VXJJHVW LPSURYHPHQW EHWZHHQ ¢

Table 1: Sign test — statistical significance of the difference in indicators of stabilization and muscle function

Sign test
. Level of significance p <0,05
Indicator
Number of Percent
. z p
different v<V

Core co-contr. 9 100 2,67 0,008
One-leg stand 11 0 3,015 0,003
Press-up kneel. 8 12,5 1,77 0,077
Trunk flexion 11 0 3,02 0,003
Hip extension 5 100 1,78 0,07
Shoulder abd. 11 100 3,06 0,003

Table 2:Wilcoxon pair test — statistical significance of the difference in indicators of stabilization and muscle function

Wilcoxon pair test

Indicator Level of significance p <0,05

weer ||z |
Core co-contr. 9 0 2,67 0,08
One-leg stand 11 0 2,93 0,003
Press-up kneel. 8 4,5 1,89 0,059
Trunk flexion 11 0 2,93 0,003
Hip extension 5 0 2,02 0,043
Shoulder abd. 11 0 2,93 0,003
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Table 3: Qualitative analysis of the difference in indicators of stabilization and muscle coordination

Absolute frequency of differences

Relative
Indicator (n=21-norm) frequency of Criteria Verification

improvement
R ,0° norm
Core co-contr. 9 23 0 5 0,53 > 50% 0 impairment YES
One-leg stand 11 10 0 1 0,55 > 50% 0 impairment YES
Press-up kneel. 7 13 1 0 0,33 > 50% 0 impairment NO
Trunk flexion 12 9 0 0 0,57 > 50% 0 impairment YES
Hip extension 5 16 0 1 0,25 > 50% 0 impairment NO
Shoulder abd. 11 10 0 1 0,55 > 50% 0 impairment YES

Muscle coordination (H2)Z2DV YHUL¢;HG E\ PHDQV Rl WKUHH VHOHFWHG LQGLFDW
VKRXOGHU DEGXFWLRQ LQGLFDWHG VLIQL¢FDQW GLIITHUHQFH EHWZHHC

VHH WDEOH DQG DQG TXDOLWDWLYH DQDO\VLY VHH WDEOH 7KH
VLIQL,FDQFH RIS 7KH FULWHULRQ RI UHODWLYH IUHTXHQF\ RI LPSU
VKRXOGHU DEGXFWLRQ RI FDVHV DQG WKHUH ZDV QR LPSDLUPHQW &R

HIWHQVLRQ WKH VWDWLVWLFDO VLIQL¢(¢FDQFH ZDV QRW FRQ¢{UPHG 7KH
WKH FULWHULRQ :LWK UHJDUG WR FRQ¢UPDWLRQ RI PDMRULW\ RI SDUW
VXJIJHVW LPSURYHPHQW EHWZHHQ SUH WHVW DQG SRVW WHVW

Discussion

7KH UHVHDUFK zDV EDVHG RQ PXVFOH LQYROYHPHQW LQ VWDELOL]LQJ
PRYHPHQW DQG RSWLPDO PXVFOH LQYROYHPHQW LQ PRWRU VWHUHRW\S
FRUH SHOYLF JLUGOH DQG VKRXOGHU JLUGOH WKH UHVXOWYVY GHPRQVW
Rl 3LODWHV H[HUFLVH SURJUDPPH ZDV UHAHFWHG LQ WKH LPSURYHPHQW
LQ FRQIJUXHQFH ZLWK WKH ¢QGLQJV RI RWKHU DXWKRUV ZKR IRFXVHG RC(
LQWHUYHQWLRQ 2p%ULHQ HW DO 5\GHDUG HW DO &XUQRZ HV
VWDELOL]DWLRQ DQG FRQ¢UPHG D VLIQL¢{FDQW GLIIHUHQFH WRJHWKHU
VFDSXOD VWDELOL]DWLRQ ZDV LQYROYHG LQ WKH SRVWXUDO VWHUHRW\¢
QRW VKRZQ LQ WKLV LQGLFDWRU EHWZHHQ SUH WHVW DQG SRVW WHVW
VWHUHRW\SH WKDW PDNHV JUHDW GHPDQGYV RQ PDLQWDLQLQJ D FHQWHL
ORQJHU LOQWHUYHQWLRQ HIIHFW RU LQGLYLGXDO WKHUDS\ ZRXOG EH VX

,Q WKH ¢HOG RI PXVFOH IXQFWLRQ WKH DXWKRUV FRQFHUQHG PDLQO\ ZL
PXVFOHY .ORXEHF 2% ULHQ HW DO (PHU\ HW DO DQG Wk
GLIITIHUHQFH ,Q RXU UHVHDUFK WKH PDLQ IRFXV ZDV RQ PXVFOH DFWLYD)
E\ 6HJDO HW DO

,Q WKH LQGLFDWRU RI KLS HIWHQVLRQ D VLIJQL¢(FDQW GLIIHUHQFH S
WR WKH VWDWLVWLFDO VLJQ WHVW RU TXDOLWDWLYH DQDO\VLVY ,Q PDM
SUH WHVW DQG SRVW WHVW 7KH ORZ SHUFHQWDJH RI FKDQJHV PD\ EH |
LQ SLODWHV 3LODWHV H[HUFLVH HPSOR\V HIWHQVLRQ OHVV WKDQ AH[LF
VHOHFWHG DV DQ LQGLFDWRU RI PXVFOH FRRUGLQDWLRQ LQ WKLV UHVHL
SDUWLFLSDWLQJ LQ WKH VWHS PHFKDQLVP LQ ZDONLQJ 6LQFH ZDONLQJ I
XVH WR YHULI\ WKH DVVXPHG FKDQJH DJDLQ ORQJHU LOQWHUYHQWLRQ HI

7KH VWDWLVWLFDO DQDO\VLV ZDV VXSSRUWHG E\ VXEVWDQWLYH TXDOL
'"HVSLWH WKH DERYH PHQWLRQHG GLVFXVVLRQV WKH WRWDO UHVXOWV R
DQG FRRUGLQDWLRQ IXQFWLRQ DW WKH VHOHFWHG VDPSOH + ZRPHQ ZL\
MREV WKH ¢QGLQJV FDQ EH EHQH¢FLDO LQ SUHYHQWLRQ DQG FRPSHQVD
GXH WR WKH OLPLWHG VL]H RI WKH VDPSOH DQG QR FRQWURO JURXS T)
IXUWKHU UHVHDUFK LV QHHGHG
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Conclusions

7KH DLP RI WKLV VWXG\ ZzDV WR GHWHUPLQH WKH HIIHFW RI WKUHH PRQ
DQG PXVFOH FRRUGLQDWLRQ DW ZRPHQ ZLWK D VHGHQWDU\ MRE 7KH P
SLODWHYV SULQFLSOHV FRUH FRQFHQWUDWLRQ FRQWURO SUHFLVLRQ E
VLIQL¢(¢FDQW GLIITHUHQFH LQ ERWK VWDELOL]DWLRQ DQG PXVFOH FRRUGLQT
RI WKH SLODWHYV H[HUFLVH SURJUDPPH LQ SUDFWLFH LV ERWK IRU SUHYH
VI\VWHP 3LODWHY PD\ LQAXHQFH PXVFXORVNHOHWDO V\WVWHP LQ PRUH DV
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CONDITIONS FOR HEALTHY LIFESTYLE IN CZECH
PUPILS WHO ARE DEAF AND HARD OF HEARING

Petra Kurkova

Faculty of Physical Culture, Palacky University, Olomouc, Czech Republic

Abstract

7KH SXUSRVH RI WKLV VWXG\ ZDV WR FRPSDUH WKH HGXFDWLRQDO HQC
HGXFDWLRQ SURJUDPV WR DVFHUWDLQ ZKLFK HQYLURQPHQW SURPRWHYV
KHDULQJ DWWHQGLQJ DW ®O1"QH6 E[D¥ UE QFFLKIFOROWN RU WBHGKODU VFKRROV DQ
IRU WKH GHDI ZHUH LQWHUYLHZHG 7KH IROORZLQJ PHWKRGV ZHUH XVH
EDVLF VWDWLVWLFDO SURFHGXUHV 7KH 0DQQ :KLWQH\ WHVW ZDV XVHG
7KH VFKRROV IRU WKH GHDI KDYH LQ PRUH FDVHV D WHDFKHU RI SK\VLFI
DFWLYLWLHVY RU VSHFLDO HGXFDWLRQ S WKDQ WKH UHJXODU VFKRRC
FDSDFLW\ GHYHORSLQJ HGXFDWLRQDO DQG RU KHDOWK UHODWHG SURMF
HYHQWYV LQ WKH ¢HOG RI KHDOWK SURPRWLRQ DQG VSRUW ZHUH QRW IRX
RI VSHFL¢F FRPPXQLFDWLRQ QHHGV IRU VWXGHQWY ZKR DUH GHDI DQG k
LV QHFHVVDU\ WR GHYHORS EHWWHU FRRSHUDWLRQ DPRQJ VSHFLDOLVW
KDUG RI KHDULQJ

Key words:physical activity, physical education, sport, leisure time, school settings

Introduction

,PSOHPHQWLQJ KHDOWK SURPRWLQJ SURJUDPPHV IRU WKH PRVW H[FOX
XQGHUVHUYHG SRSXODWLRQV DQG UHGXFH KHDOWK LQHTXDOLWLHYVY LQ \
LPSURYHV WKH TXDOLW\ RI OLIH DQG SURPRWHY KHDOWK LQ DOO LQGLYLC
GHYHORSPHQW LQ FKLOGUHQ DQG \RXWK LV VWURQJO\ GHSHQGHQW RQ SU
+RZHYHU WKHUH LV ODFNLQJ JHQHUDO GLVVHPLQDWLRQ RI HITHFWLYH DQ
JURXSV LQFOXGLQJ SHUVRQV ZLWR & LWQNVELDQMWH HVQ MDRHLVDW H RI WKH C
UHFRJQL]JHG DV PHPEHUV RI D FXOWXUDO DQOFFHYNVXUWRWLEGIRURRWILWQ O
DQG DQ DFWLYH PRYHPHQW UHJLPHQ PD\ EH KDQGLFDSSLQJ LQ FRPSDUL
3ROODUG %DUQHW 6DGOHUetal

,QFOXVLYH HGXFDWLRQDO VHWWLQJY FRXOG LPSO\ WR KDYH HGXFDW|
DQG KDUG RI KHDULQJ EXW RQ WKH RWKHU VLWH LQDGHTXDWH FRXQVH
GHPDQGLQJ IRU WKH GHDI FKLOG DQG FRXOG OHDG WR WKHLU HPRWLRQD

7KH SXUSRVH RI WKLV VWXG\ ZDV WR FRPSDUH KRZ SK\VLFDO DQG KH
UHJXODU DQG VSHFLDO HGXFDWLRQ IRU SXSLOV IURP JUDGHV XS WR

Method

7KH SDUWLFLSDQWYV RI WKH VWXG\ LQFOXGHG VL[ SULQFLSDOV IURP U
IRU WKH GHDI 7ZR TXHVWLRQQDLUHY ZHUH GLVWULEXWHG WKURXJKRXW
EHHQ XVH LQ WKH &]HFK 5HSXEOLF WR DFFHVV EDVLF LQIRUPDWLRQ DE
FDSDFLW\ KHDOWK DQG SK\VLFDO HGXFDWLRQ WHDFKHUVY FUHGHQWLD
KHDOWK\ OLIHVW\OH 7KH VHFRQG TXHVWLRQQDLUH ,QVWLWXWH IRU ,QIF
LQIRUPDWLRQ RQ VFKRRO GLHW SK\VLFDO DFWLYLWLHYVY OHLVXUH DFWL"
WKH LQWHUUHODWLRQVKLSYVY RI ERWK TXHVWLRQQDLUHV WKH 0DQQ :KLW:



Results

Conditions in school settings

KHQ FRPSDULQJ DQVZHUV RI WKH VFKRRO SULQRO®SRAVQU KIAH ODUH Q B
EHHQ GLVFRYHUHG

9 B3ULQFLSDOV RI VFKRROV IRU WRHBHQWERR \SLUWCRHIW BIPIRFYHLHD RUJHG D W
WKDQ GLUWHRWRDV RFKRROV S

9 /HVVRQV RI IDPLO\ HGXFDWLRQ DUH JLYHQ PRAUHMORIWHWYBQYVURIIKEBDOW
FRQFHQWUDWHG RQ PRUH DW VFKRROV IRU WKH GHDI S

9 3K\WWLFDO HGXFDWLRQ WHDFKHUV KDYLQJ DW WKH VDPH WLPH WKH DS
ZRUN DW VFKRROV IRU WKH GHDI PRUH RIWHQ WKDQ DW UHJXODU VFKR

KHQ FRPSDULQJ UHJXODU VFKRROV WRWHK RROYRIRLQ W K HCZEM £ HGIHI |GIF

9 6FKRRO FDSDFLW\ D VFKRRO ZLWK RQH FODVV IRU HDFK \HDU RQO\ zZD\
SDUDOOHO FODVVHV IRU D \HDU ZzDV FRQVLGHUHG D ODUJH VFKRRO

9 6FKRRO LQYROYHPHQW LQ HGXFDWLRQDO DQG GHYHORSLQJ SURMHFWYV
9 &RPSLOLQJ WKHPDWLF SODQV DIIHFWLQJ SUREOHPV RI KHDOWK HGXFD
9 (YHQWYV DLPHG DW KHDOWK DQG VSRUWYV UHDOL]HG ZLWKLQ WKH IUDP

Free time activities

KHQ UHDOL]JLQJ IUHH WLPH DFWLYLWLHV RI SXSLOV ZKR DUH GHDI D
LQFFHVVLELOLW\ WR FODVVURRPY DQG VFKRRO IDFLOLWLHV ZKHQ IROOF
IROORZYV

9 ,0 WKH GD\V RI VFKRRO FODVVHYV SXSLOV ZKR DUH WHDG DG KKIMYHS DRAF
WR WKH VSRUWYV DQBXQEBELIBOL]HG FODVVRKRRPIYWBRQ RI ZKLFK LV DOV
VSRUWYV JURXQYGHKBFLDOL]HG FODVVURRPV S PRUH RIWHQ WKDQ SX¢
DWWHQGLQJ UHJXODU VFKRROV

Discussion

,Q WKLV VWXG\ ZHUH FRPSDUHG WKH HGXFDWLRQDO HQYLURQPHQW\
SURJUDPV DW QLQH &]JHFK EDWVIKHVFKRRPYNO HE®EFADWLRQ FXUULFXOXP VW
WKH VFKRROV IRU WKH GHDI DbQG WKH UHJXODU VFKRROV 1HYHUWKHOHVYV
VSRUW DFWLYLWLHYV 7KRVH ZHUH YDU\LQJ GHSHQGLQJ RQ WKH W\SH RI \
QHIJDWLYH DVSHFW E\ SK\VLFDO HGXFDWLRQ WHDFKHUfV TXDOL{FDWLRQ |
HGXFDWRU LQ UHJXODU VFKRROV FDQ GHHSHQ WKH LQIRUPDWLRQ DQG FF
RI KHDULQJ LQ WKHLU IXWXUH OLIH VW\OH 7KHUHIRUH LV QHFHVVDU\ WR
LQIRUPDWLRQ LQ KHDOWK\ OLIH VW\OH GXULQJ FRPSXOVRU\ VFKRRO HGX!
SULQFLSDOV WHDFKHUV RI KHDOWK DQG SK\VLFDO HGXFDWLRQ DQG DO

Conclusion

,Q WKH SUHVHQW VWXG\ QLQH SULQFLSDOV ZHUH SROOHG WR FRPSDL
&HFK EDVLF VFKRROV UHJXODU DQG VSHFLDO HGXFDWLRQ W LV HYLGH
JUDGXDWLQJ IURP WHDFKHU WUDLQLQJ SURJUDPV LQ GHDI HGXFDWLRQ
KDUG RI KHDULQJ SXSLOV ZKR SRVVHVV WKH FRPPXQLFDWLRQ VNLOOV W
GHYHORS EHWWHU FRRSHUDWLRQ DPRQJ VSHFLDOLVWY LQ WKH ¢HOG RI V

2EWDLQHG UHVXOWY IURP WKH VWXG\ DUH SRVVLEOH WR VXPPDUL]H L

9 6XSSRUW WKH WUHQG LQ DSSURDFK WR LQGLYLGXDOV ZKR DUH GHDI R
WR OHJLVODWLYH VXSSRUWHG LQFOXVLRQ RI WKHVH LQGLYLGXDOV LQ
time.

9 &UHDWH D IULHQGO\ HQYLURQPHQW LQ VFKRRO VHWWLQJV QRW RQ:
FODVVPDWHVY EXW DOVR IRU WKHLU WHDFKHUV ,Q UHODWLRQVKLS W
HPEUDFLQJ RI KHDOWK VXSSRUWLQJ EHKDYLRXU E\ SXSLOV LQ DGXOW
PRWLYDWHG WR HQJDJH LQ OLIHORQJ OHDUQLQJ DQG EHFRPH FROODE!
FXUUHQW LQ WKH ILHOG ,W LV HVVHQWLDO WKDW WKHVH WHDFKHUV L
WKH\ FDQ EHWWHU VHUYH VWXGHQWY ZKR DUH GHDI RU KDUG RI KHD!L
DWWHQGLQJ VFKRRO LQ JHQHUDO RU VSHFLDO H G XF Dtion settings.
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9

$GDSW VFKRRO VHWWLQJV LQ SK\VLFDO HGXFDWLRQ REVHUYLQJ WKH
WHFKQRORJLFDO HTXLSPHQW 7KHVH DGDSWDWLRQV PDNH HDV\ WKH R
FDQ KDYH D SRVLWLYH LQIOXHQFH RQ WKHLU H[SHULHQFHV LQ SK\VLFCLC
WKH JHQHUDO VFKRRO VHWWLQJ FDQ EH D VWLPXODWLQJ IDFWRU IRU
to a healthy life style.

,QFOXGH LQ VFKRROV DQ HGXFDWLRQ SURJUDPPH SURYLGLQJ LQIRUPD\
RI WKLV LVVXH VXSSOHPHQWHG ZLWK FRPPXQLFDWLRQV VSHFLILF WR |
EHQHILFLDO IRU SXSLOV ZKR DUH VWXG\LQJ DW JHQHUDO VFKRROV 7Kl
DERXW SHUVRQV ZLWK KHDULQJ ORVV RU ZLWK RWKHU GLVDELOLWLHYV
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THE ROLE OF THE ADJUSTMENT IN 3 DIMENSIONS OF
THE CERVICAL SPINE IN THE CASE OF PATIENTS WITH DISK HERNIATION

*DEULHOD 2FKLDQ DQG 1LFRODH 2FKLDQ

Faculty of Movement, Sports and Health Sciences,
39DVLOH $OHFVDQGUL” 8QLYHUVLW\ RI %DF X 5RPDQLD

Abstract

7KH SXUSRVH RI WKLV VWXG\ LV WR PDLQWDLQ D SURIHVVLRQDO VRFLDC
WKH FRPSUHVVLRQ RQ WKH OHYHO RI WKH FHQWUDO QHUYRXV V\VWHP :I
LQ WKUHH GLPHQVLRQV RI WKH FHUYLFDO VSLQH LV SHUIRUPHG RQ SD
WKH OHYHO RI WKH FHQWUDO QHUYRXV V\VWHP ZLOO EH UHPRYHG DQG V
ZLOO QRW RFFXU 7KH VWXG\ ZDV FDUULHG RXW RYHU D SHULRG RI \HD
EHQH¢{¢WHG IURP WKH ' DGMXVWPHQW RI WKH FHUYLFDO VSLQH DQG WKH
SK\WLFLDQ )RU WKH DVVHVVPHQW ZH XVHG WKH SDLQ DVVHVVPHQW VFD (
05, $IWHU VHWWLQJ WKH SDWWHUQ VXFFHVVLYH VFDQV ZH SHUIRUPF
WKH UDGLRORJLF OLVWLQJ ZLWK D IUHTXHQF\ RI VHVVLRQV SHU ZHHN
WR ZKLFK WKH FHUYLFDO DGMXVWPHQW HOLPLQDWHYV WKH VXEOX[DWLRQ
WKH VI\PSWRPV GLVDSSHDU ,Q FRQFOXVLRQ WKH DOLJQPHQW RI WKH FH
KHUQLDWLRQ DQG WKH IRUPDWLRQ RI FHUYLFDO ORUGRVLVY SUHYHQWYV

Key words:central nervous system, pain, paresthesia, subluxation, listing

Introduction

7KH YHUWHEUDO FROXPQ LV WKH SLOODU WKDW VXSSRUWYV WKH KXPDC
PRVW LPSRUWDQW RQH LV WKDW RI SURWHFWLQJ WKH FHQWUDO QHUYRX
LV XVHG LQ DOO WKH DFWLYLWLHY RI GDLO\ OLYLQJ DV ZHOO DV LQ SURIF
RI WKH KHDG DQG WKH QHFN DQG WKH N\SKRVLV RI WKH OXPEDU VSLQH
GLVN FDQ VKLIW WR WKH SRVWHUR ODWHUDO PRVW IUHTXHQWO\ RU SR
ZLWK FKDUDFWHULVWLF FOLQLFDO PDQLIHVWDWLRQV SDLQ SDUHVWKHV
WKH SHULSKHUDO QHUYH 3RSHVFX ( ,RQHVEX | ,Q FDVH RI WKH
EH DVVRFLDWHG GL]J]JILQHVV QDXVHD YRPLWLQJ EDODQFH GLVRUGHUV |

'XULQJ WKH ODVW \HDUV WKH IUHTXHQF\ RI GLVN GLVRUGHUYV DQG I
SDWKRORJ\ ZKLFK OLPLWYV WKH SHUIRUPDQFH RI SURIHVVLRQDO DFWLY
* &ODVVLFDO PHGLFLQH UHFRPPHQGY PHGLFDWLRQ ZKLFK GHFUHDYV
WKH PXVFOH EXW GRHV QRW UHPRYH WKH FDXVH ZKLFK LV WKH FRPSUH\
7KH VXEOX[DWLRQ ZLOO FUHDWH LQWHUIHUHQFH RQ WKH OHYHO RI WKH |
EHORZ DQG UHTXLUHVY D ' DGMXVWPHQW RI WKH FHUYLFDO VSLQH ZKLF
Rl WKH VA\PSWRPV &KLURSUDFWLF ZLWKLQ ZKLFK ' DGMXVWPHQW RI V
FRPSOHPHQWDU\ DQG DOWHUQDWLYH PHGLFLQH XVHG WR SUHYHQW GLVRI
RI WKHVH GLVRUGHUV RQ WKH JHQHUDO KHDOWK &KDSPDQ 6PLWK

Methods

7TKH SXUSRVH RI WKLV VWXG\ LV WR PDLQWDLQ D SURIHVVLRQDO VRFL
E\ UHPRYLQJ WKH FRPSUHVVLRQ RQ WKH OHYHO RI WKH FHQWUDO QHUYF
LQ WKH FDVH RI SDWLHQWYV ZLWK FHUYLFDO GLVN KHUQLDWLRQ ZH SHUIF
LQWHUIHUHQFH RQ WKH OHYHO RI WKH FHQWUDO QHUYRXV VA\VWHP ZLOO
PRWRU GH¢FLHQF\ ZLOO QRW RFFXU

7KH VWXG\ zDV FDUULHG RXW RYHU D SHULRG RI  \HDU RQ D QXPEHU
LOQWR JURXSV 7KH H[SHULPHQWDO JURXS WDEOH PDGH XS RI VXEM
VSLQH ZKLOH WKH FRQWURO JURXS VXEMHFWY WRRN RQO\ WKH PHGL
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YJRU WKH DVVHVVPHQW ZH XVHG WKH SDLQ DVVHVVPHQW VFDOH %
XVLQJ WKH KDQG VFDQQHU WKH YDOXH FRUUHVSRQGLQJ WR WKH DEVHC
WKH YDOXHV RYHU VKRZ WKH H[LVWHQFH RI LQWHUIHUHQFH WKH [ UD\
WKH DQWHULRULW\ RU WKH SRVWHULRULW\ Rl WKH DWODV DQG WKH L
ZKLFK DOORZHG XV WR YLVXDOL]H WKH YHUWHEUDV & DQG & DQG WKHL

$IWHU VXFFHVVLYH VFDQV DW LQWHUYDOV Rl  PLQXWHV ZH VHW Wk
OLVWLQJ DQG WKH SUHVHQFH RI LQWHUIHUHQFH YDOXHV RYHU GXULQJ
VSLQH $IWHU WKH SURFHGXUH HDFK SDWLHQW UHVWV LQ GRUVDO GHFX
VHVVLRQV ZDV Rl SHU ZHHN DQG ZKHQ WKH VFDQQLQJ VKRZHG YDOXHYV
OLPEV DQG D EDODQFLQJ Rl WKH YHUWHEUDO VSLQH LQ JHQHUDO

Table 1: Subjects of the experimental group

. Duration of the
No Name Sex Age X-ray/MRI/Symptoms Listing treatment
X-ray — straight cervical spine, vertebral bodies C5-C6 slightly compressed;
1 AM M 42 MRI- disk herniation L4 — L5 left; disk herniation C5 — C6 left. ESR/ 2 months and
o Paresthesias and pain in the left upper limb. Lumbar pain with irradiation on | ASRA 1/2
the bilateral lower limb;
2 ER M 38 X-ray — disk herniation L4 — L5 left. Lumbar pain with irradiation on the left PLI/ 3 months and
lower limb, paresthesias of the left antero-lateral thigh. AIL 1/2
3 PN M 21 X-ray - the cervical spine tends to be straight; Paresthesias of the right ASRA/ 2 months
upper limb. PRI
4 cl M 43 X-ray — straight cervical spine pressing on the intervertebral area C5-C6; ASLA/ 2 months and
Paresthesias of the left upper limb, pain in the left shoulder blade. ESL 1/2
5 N.M. = M X-ray — stralght cervical spine, dlskopa}thy C4-C5, C5-C6; Dizziness, BR/ 2 months
nausea, occipital neuralgia, lumbar pain ASR
X-ray — straight cervical spine, disk herniation left L4-L. Paresthesias on AlL/
6 M.T. F 60 the upper limbs, occipital neuralgia, lumbar pain with irradiation on the left BR 5 months
lower limb.
X-ray — straight cervical spine. MRI- disk herniation C3-C4, disk protrusions
7 LS = 37 C4-C5 and C5-C6 which press on the dura mater and the medullar belt BR/ 5 months
= Great intensity headache, paresthesias of the left upper limb, stiffness of AS+R
the cervical spine, dizziness
X-ray — straight cervical spine. MRI- small posterior sub-ligament disk
8 AR F 28 protrusions C3-C4, C4-C5, C5-C6 and C6-C7, without medullo-radicular ESR/ 5 months
o contact. Stiffness of the cervical spine and of the shoulders, dizziness, AS
occipital neuralgia
X-ray — straight cervical spine and a tendency to kyphosis, disk protrusion PRI/
9 CG. F 53 C3-C4. Dizziness, stiffness and pain in the shoulder ASR+ 5 months
10 GP E 42 X-ray — straight cervical spine. Lumbar pain with irradiation in the left lower | ASL/ 2 months and
o limb, paresthesias of the posterior shank, dizziness, headache PRI 1/2

PR=spine C2 rotated to the right; AR=C1 moved to the right; AS=C1 moved to the left; PRI=spine C2 moved downward and to the right; AS+R= C1 moved
to the right; ESR= C2 moved to the right; BR=C2 moved to the right; AIL=C1 moved downward to the left; PLI=spine C2 moved downward to the left;
ASLA=C1 moved forward and to the left; ESL= C2 moved to the left; ASRA= C1 moved forward and to the left; AlL= C1 moved downward to the left; ASR=
C1 moved upward to the right; ESR= C2 moved to the right

Table 2: Subjects in the control group

No Name Sex Age X-ray/MRI/Symptoms Listing

1 T.I. M 43 Paresthesias and pain in the right upper limb, the cubital edge 2 weeks
2 D.O. M 45 Occipital neuralgia, pain in the right part of the chest, paresthesias of the right upper limb 3 weeks
3 M.V. M 42 Paresthesias of both upper limbs, intense headache 2 weeks
4 R.B. M 43 Dizziness, nausea, occipital neuralgia 2 weeks
5 C.E. F 41 Stiffness, paresthesias and pain in the shoulders 3 weeks
6 R.S. F 43 Paresthesias in both upper limbs and occipital neuralgia 2 weeks
7 G.L. F 44 Pain and paresthesia in the left upper limb, on the cervical nerve tract 3 weeks
8 P.I. F 49 Paresthesias and pain in the right shoulder, nausea, vomiting 2 weeks
9 N.G. F 45 Headache and occipital paresthesia 2 weeks
10 P.V. F 42 Pain in the left shoulder, paresthesia of the left upper limb 2 weeks
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Results

JRU WKH VXEMHFWY LQ WKH FRQWURO JURXS WKH QXPEHU RI VHVVL
KHUQLDWLRQ RQ WKH OHYHO RI WKH VSLQH WKH GXUDWLRQ RI WKH DIIH
WKH DJH RI WKH VXEMHFWYVY 7KXV WKH HYROXWLRQ RI WKH VXEMHFWYV D!

$0 +7KH OXPEDU SDLQ LPSURYHG VLIJQL:{FDQWO\ DQG GXULQJ
the 3"®VHVVLRQ LW ZDV RQO\ D OXPEDU GLVFRPIRUW ZLWKRXW LUUDGLDWLRQ
RQ WKH OHYHO RI WKH ORZHU OLPEV 7KH SDUHVWKHVLDV GLVDSSHDUHG
JRRG DIWHU VHVVLRQ RQ WKH OHYHO RI ERWK XSSHU DQG ORZHU OLPE)
$IWHU D ZHHN EUHDN WKH SDWLHQW ZHQW WR D UHVRUW IRU UHFRYHU
VLQFH WKH VFDQQLQJ VKRZHG LQWHUIHUHQFH KH EHQH{WHG IURP PRUH
VHVVLRQV DQG WKH ODVW VFDQV WKH OLVWLQJ ZDV EDFN WR  ¢JXUH

Figure 1: Results of the scan for subject
A. M. before and after the adjustment

)5 + 7KH SDLQ LPSURYHG VI"NQL¢FDQWO\ VR DV LQ WKH
VHVVLRQ LW GLVDSSHDUHG IRU JRRG DQG WKH SDUHVWKHVLDV GLVDSSHE
DIWHU VHVVLRQ :KHQ WKH SDWLHQW UHVXPHG WKH SK\VLFDO DFWLYLW
RQO\ GLVFRPIRUW ZDV SUHVHQW LQ WKH OXPEDU DUHD RQO\ ZKHQ WKH
SDWLHQW GLG QRW KDYH D SURSHU SRVLWLRQ RI WKH VSLQH VHVVLR
ZHUH QHFHVVDU\ IRU VXFFHVVLYH VFDQV RI LQLWLDO DV LW IROORZ\
I[URP ¢JXUH

Figure 2: Results of the scan for subject
F.R. before and after the adjustment

31 ++ 7KH SDUHVWKHVLDV GLVDSSHDUHG DIWHU WKH ¢(UVW
DGMXVWPHQW EXW ZH JRW WZR FRQVHFXWLYH VFDQV ZLWK WKH YDOXH
RQO\ GXULQJ WKH VHVVLRQV DQG (I XUH

Figure 3: Results of the scan for the subject
P.N. before and after the adjustment

45



& , 'XULQJ VHVVLRQ WKH SDLQ LV SUHVHQW RQO\ RQ WKH OHYHO
RI WKH VKRXOGHU EODGH DQG GXULQJ VHVVLRQ SDUHVWKHVLDY DQG W
SDLQ GLVDSSHDUHG RQO\ VHVVLRQV EHLQJ QHFHVVDU\ ¢JXUH

Figure 4: Results of the scan for the subject
C.l. before and after the adjustment

10 £ 7KH SDLQ GHFUHDVHG LQ LQWHQVLW\ GXULQJ VHVVLRQ
SDUHVWKHVLDYV DIWHU VHVVLRQ DQG GXULQJ VHVVLRQ WKH GL]]JLQHV
GLVDSSHDUHG VHVVLRQV EHLQJ QHFHVVDU\ JUDSK QR

Figure 5: Results of the scan for the subject
N.M. before and after the adjustment

07 £ EHQH¢{¢WHG IURP VHVVLRQV XQWLO FRQVHFXWLYH
VFDQV KDG WKH YDOXH DQG WKH SDLQ GLPLQLVKHG VLIJQL;FDQWO\ DIWI
VHVVLRQ SDUHVWKHVLDV DIWHU VHVVLRQ ¢JIXUH

Figure 6: Results of the scan for the subject
M.T. before and after the adjustment
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/' 6 + WKH SDLQ GLVDSSHDUHG FRPSOHWHO\ DIWHU VHVVLRQV WKH
SDUHVWKHVLDYVY DIWHU VHVVLRQ DQG WKH VSLQH UHJDLQ MRLQW PRELC
DQG WKH FHUYLFDO ORUGRVLVY UHSODFHG WKH VWUDLJKWQHVYV ¢(JXUH

Figure 7: Results of the scan for the subject
L.S. before and after the adjustment

$5 + WKH SDLQ ZDV UHGXFHG LQ LQWHQVLW\ SURJUHVVLYHO\ DQG
ZDV DEVHQW DIWHU VHVVLRQ WKH VSLQH PRELOLW\ LPSURYHG DQG WK
PXVFOH FROQWUDFWLRQVY GLVDSSHDUHG ¢JXUH

Figure 8: Results of the scan for the subject
A.R. before and after the adjustment

& * + WKH SDLQ LQ WKH VKRXOGHU GLVDSSHDUHG VHVVLRQ WKH
PRELOLW\ RI WKH VSLQH DQG WKH VKRXOGHUV LQFUHDVHG DQG SDUHVWKH'
GLVDSSHDUHG DIWHU VHVVLRQ ¢JIJXUH

Figure 9: Results of the scan for the subject
C.G. before and after the adjustment
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*3 ++ DIWHU VHVVLRQ SDUHVWKHVLDY GLVDSSHDUHG SDLQ
GLVDSSHDUHG DIWHU VHVVLRQ WKH GL]J]JLQHVYV GLPLQLVKHG SUR
JUHVVLYHO\ XQWLO LW GLVDSSHDUHG IRU JRRG ¢(JXUH

Figure 10: Results of the scan for the subject
G.P. before and after the adjustment

,Q WKH FDVH RI WKH VXEMHFWYVY LQ WKH FRQWURO JURXS ZKR ZHUH
DVVHVVHG EHIRUH DQG DIWHU WKH PHGLFDWLRQ WKH UHVXOWY DUH QRW
VLQFH WKH FRPSUHVVLRQ RQ WKH QHUYRXV VI\IVWHP FRQWLQXHV ¢JXUH

7KH LPSURYHPHQW RI SDLQ DIWHU WKH PHGLFDWLRQ LQ WKH FDVH
RI RXW RI WKH VXEMHFWY ZDV RQO\ VKRUW WHUP UHDSSHDULQJ
ZHHNV DIWHU WKH WUHDWPHQW HQGHG :KHQ VFDQQHG DOO WKH VXEMH
KDG KLJK YDOXHV GXULQJ WKH LQLWLDO WHVWLQJ YDOXHV RI DQG D
WKH QDO WHVW YDOXHV RI DQG 1RQH RI WKH VXEMHFWYV UHDFKHG
WKH YDOXH ZKLFK FRUUHVSRQGVY WR WKH DOLJQPHQW RI WKH FHUYLFELC
VSLQH WKH IRUPDWLRQ RI WKH ORUGRWLF FXUYDWXUH DQG WKH DEVHQF
interference on the level of the nervous system.

Figure 11: Evolution of the subjects in the control
group by scanning with the hand-scanner

Discussion and conclusions

7KH DGMXVWPHQW LQ GLPHQVLRQV RI WKH FHUYLFDO VSLQH LV EHQH
UHVSHFWLYHO\ ZLWK GLVN KHUQLDWLRQVY ORFDOL]JHG RQ FHUYLFDO RU (
UHFRUGHG IRU WKH VXEMHFWY LQ WKH FRQWURO JURXS JUDSKYV ZK!
PXVFOH FRQWUDFWXUHY DQG VWLIIQHVV WKHVH VI\PSWRPV GLVDSSHDUH
,Q WKH FDVH RI WKH VXEMHFWYV ZLWK RUHYHQ FHUYLFDO GLVN KHUQ
LQ RUGHU WR UHPRYH WKH LOQWHUIHUHQFH IRU WKH SDLQ DQG SDUHV'
KHUQLDWHG GLVN EH LW OXPEDU RU FHUYLFDO 7KH WUHDWPHQW XVLQ
QHUYH LQADPPDWLRQ UHOD[HV WKH PXVFOHV EXW GRHV QRW UHGXFH WK
QHUYRXV VA\VWHP ,Q FRQFOXVLRQ WKH DOLJQPHQW RI WKH FHUYLFDO VS
DQG WKH IRUPDWLRQ RI FHUYLFDO ORUGRVLY SUHYHQWY DQ\ IXWXUH KH

7KH " DGMXVWPHQW RI WKH FHUYLFDO VSLQH LV D VROXWLRQ QRW R(
IXQFWLRQDO GLVRUGHUV ZKLFK PD\ DSSHDU GXH WR WKH FRPSUHVVLRQ
FKHENHG XVLQJ WKH KDQG VFDQQHU ZKLFK VKRZV WKH SUHVHQFH DEVHQ
DGMXVWPHQW ZDV GRQH EHLQJ D YHU\ XVHIXO DVVHVVPHQW WRRO IRU F
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ADAPTED SPORT — BADMINTON IN PERSPECTIVE
OF DIFFERENT DISABILITIES

/ILGLMD 3HWULQRYLU

Faculty of Kinesiology, University of Zagreb, Croatia

Abstract

‘LVDELOLWLHY DV D WHUP FRYHU LPSDLUPHQWY DFWLYLW\ OLPLWDYV
PRGL,HG RU VSHFLDO FUHDWHG WR PHHW WKH QHHGV RI LQGLYLGXDOV ¢
UHJXODU VSRUW RU LQ DGDSWHG VSRUW GHSHQGY RQ WKH zZD\ RI RUJDQI
DUH PDQ\ VSRUWY ZKLFK LQFOXGH SHUVRQV ZLWK GLVDELOLW\ LQ WKHL
HQVXUH HTXDO SDUWLFLSDWLRQ %DGPLQWRQ LV RQH RI WKH VSRUWYV WK
SURPRWHY YLVLRQ RI 3RQH VSRUW * RQH WHDP"~ %DGPLQWRQ VSRUW LV
3DUDO\PSLFV FDQGLGDWH IRU 3DUDO\PSLFV JDPHV 7TKHUH DUH QR VE
RQ WKH 'HDA\PSLFV 2Q 6SHFLDO 20\PSLFV WKHUH DUH VRPH VSHFLDO Gl
ZKLFK LV DGDSWHG WR SHRSOH ZLWK PRUH VHYHUH GLVDELOLWLHV 8QL¢
ZLWK LQWHOOHFWXDO GLVDELOLWLHY DQG SDUWQHU ZLWKRXW )RU 3DULC
6SRUW &ODVVHYV 7KH UXOHV DUH RI¢FLDO UXOHYV JRYHUQLQJ E\ WKH %D
&ODVVHV HJ ZKHHOFKDLU FODVVHYV

Keywords: GLVDELOLW\ LQWHOOHFWXDO GLVDELOLW\ VSRUW FODVVL¢FED)

Introduction

$ERXW RI WKH ZRUOGTV SRSXODWLRQ KDV VRPH IRUP RI GLVDELOLW\
LQ IXQFWLRQLQJ 7KLV SHUFHQWDJH RI SUHYDOHQFH LV KLIJKHU WKDQ SU

7KLV HYWLPDWLRQ IRU GLVDELOLW\ LV GXH WR SRSXODWLRQ DJHLQJ D
WHUP FRYHU LPSDLUPHQWY DFWLYLW\ OLPLWDWLRQV DQG SDUWLFLSDWL!
VWUXFWXUH DQ DFWLYLW\ OLPLWDWLRQ 3HRSOH ZLWK GLVDELOLWLHV LQ
sensory impairments. Limitations in ability are limitations in mental or physical functioning, which only refers to impacts
RQ KRZ WKH ERG\ RU PLQG IXQFWLRQV 7KLV DSSURDFK WR GLVDELOLW!
OLPLWDWLRQV DQG WKH HQYLURQPHQW DV FUHDWLQJ EDUULHUV RU IDFL
LOQWHUYHQWLRQV WR UHPRYH HQYLURQPHQWDO DQG VRFLDO EDUULHUV
WKHLU IXO;O0OPHQW EXW DOVR FDQ ¢QG D ORWV RI EDUULHUV $GDSWHG
RI LQGLYLGXDOV ZLWK GLVDELOLWLHY 3HUVRQV ZLWK GLVDELOLW\ PD\ !
WKH zZzD\ RI RUJDQL]DWLRQV LQGLYLGXDOL]DWLRQ VHJUHJDWLRQ 7KH
HQFRPSDVVHVY GLVDELOLW\ VSRUW ZLWK W\ASLFDO IRFXV RQ VHIJUHJDWHG
VSRUW LV PRUH FRQQHFWHG ZLWK WHUPYVY OLNH $GDSWHG 3K\VLFDO DFW
RQ PRGL{(FDWLRQ RI VSRUW UDWKHU WKDQ RQ GLVDELOLW\ 5HVSRQVHV
RUJDQL]DWLRQ RI SHRSOH ZLWK GLVDELOLWLHY DQG WHQGHQF\ WR VHH
ZKLFK LQFOXGH SHUVRQV ZLWK GLVDELOLW\ LQ WKHLU UHJXODU UXOHV |
VSRUW WKDW WHQG WR EH VSRUW IRU DOO ZLWK D %:) %DGPLQWRQ :RUOC(

Para - Badminton

%DGPLQWRQ LV QRW RI,{FLDO UHFRJQL]JHG VSRUW DW 3DUDO\PSLFV *D
LQ 7RN\R7KH %:) LV UHVSRQVLEOH IRU GHYHORSLQJ UHJXODWLQJ DQG |
WKH LQWHUQDWLRQDO OHYHO 3DUD EDGPLQWRQ LV RI¢(FLDO QDPH IRU E
GLVDELOLW\ GHWDLO LQ FODVVL¢(FDWLRQ UXOHV RI WKH VSRUW 3DUD E
GLVFLSOLQHV 30D\HUV KDYH WR EH FODVVL¢{¢HG LQWR VSHFLDO 36SRUW
)XQFWLRQDO &ODVVL¢{¢FDWLRQ LQ HYHU\ VSRUW LV YHU\ LPSRUWDQW DQ
EDVHV ,Q EDGPLQWRQ WKHUH DUH 6SRUW &ODVVHV :KHHOFKDLU 6SRU\

6/ DQG 68 6KRUW 6WDWXUH 6SRUW &ODVV 66 &ODVVL FDWLRQ U
&RGH DQG ,QWHUQDWLRQDO 6WDQGDUGY DUH SDUW RI RI(FLDO /DZV [



EDGPLQWRQ &RPPLWWHH DQG 3DUD EDGPLQWRQ &RPPLVVLRQ DUH UHVSF
HYDOXDWH SOD\HUV DQG GHWHUPLQH WKHLU 6SRUW &0ODVV DQG 6SRUW
%:) DQG WKHUH DUH WKUHH OHYHOV RI FODVVL;HU 7UDLQHH &ODVVLH!
,QWHUQDWLRQDO &0ODVVL¢{HU ,Q 7KH %:) &RXQFLO DSSURYHG DQ DQQ
(TXLSPHQW IRU 3DUD %DGPLQWRQ UHIHUV WR XVHV Rl ZKHHOFKDLU FU}
WR WKH ZKHHOFKDLU ZLWK D VWUDS HLWKHU DURXQG WKH ZDLVW RU DFUR
IRRWUHVW RI WKH ZKHHOFKDLU ,Q WLPH ZKHQ D SOD\HU VWULNHV WKH
ZLWK WKH VHDW RI WKH ZKHHOFKDLU 7KH VHDW RI WKH ZKHHOFKDLU LQF
EXW QRW EH DQJOHG IRUZDUG $Q XSSHU RU ORZHU OHJ DPSXWHH PD\ XV
PHDVXUHPHQW IURP WKH DUPSLW WR WKH JURXQG $Q DPSXWHH SOD\HU
WKH VDPH OHQJWK DV WKH SOD\HUV H[LVWLQJ OLPE DQG EH LQ SURSRU"

7KH :RUOG 3DUD %DGPLQWRQ &KDPSLRQVKLSV ZHUH KHOG LQ LQ *HU
DQG QLQHWHHQ FRXQWULHV ZLQQLQJ PHGDOV WKHUH ZHUH QR SOD\LQJ
SOD\LQ WUDGLWLRQDO ¢YH FDWHJRULHV DQG WKH FRPSHWLWLRQ HQWH!
0' ' 0;' 6WDQGLQJ &ODVYV 06 6 0" 0;' 6KRUW 6WDWXU
' WRJHWKHU GRXEOHV FDWHJRU\ ,Q 7DEOH DQG 7DEOH DUH VKRZQ VF
&KDPSLRQVKLS LQ WZR FDWHJRULHV + RQH :KHHOFKDLU &ODVV :+ DQG

7KHUH DUH DYHUDJH PDWFK GXUDWLRQ EHWZHHQ PLOQXWHY ZLWK
RQH KRXU 7KHUH DUH VRPH SUREOHPVY FRQFHUQLQJ HQWULHY LQ GLVFLE
VR LW ZDV QHFHVVDU\ WR SXW WZR &0DVVHV WRJHWKHU

Table 1: Basic statistic parameters concerning match play in Wheelchair Class 1

WH1 - MS

WH1 - WS

WH1 - MD

WH1/2 -WD

WH1 - XD

Number of matches

62

15

30

17

15

Number of player/pairs

37

8

16

10

Average duration of the match

24,38

25,13

26,83

26,76

26,53

Average duration in Group stage

21,92

23,33

25,52

26,5

24,25

Average duration match elimination stage

28,56

32,33

31,14

27,4

35,66

Shortest match duration (min)

12

17

13

15

18

Longest match duration (min)

62

43

48

48

54

Number of matches on three games

71 (11%)

2/ (13%)

4 (13%)

2/ (11%)

Table 2: Basic statistic parameters concerning match play in Standing Class 3

SL3-MS

SL3/4-WS

SL3-MD

Standing -WD

Standing - XD

Number of matches

65

12

32

6

19

Number of player/pairs

39

8

19

4

41

Average duration of the match

27,56

22,75

24,56

21,33

22,63

Average duration in Group stage

27,40

22,33

23,28

19,08

Average duration match elimination stage

27,86

24,0

27,0

28,71

Shortest match duration (min)

13

12

16

16

13

Longest match duration (min)

52

40

44

25

43

Number of matches on three games

9/ (14%)

3/ (25%)

4/ (13%)

4/ (21%)

Badminton at Deaflympics

%DGPLQWRQ KDV EHHQ DQ RI(FLDO VSRUW DW 6XPPHU 'HDA\PSLFV VLQ
'HDA\PSLFV  SOD\HUV FRPSHWLQJ DQG VL[ FRXQWULHV ZHUH ZLQQLQJ P
5XVVLD DQG .RUHD 7KH\ SOD\ LQ WUDGLWLRQDO ¢YH FDWHJRULHV DQG

PHQ DQG ZRPHQ 06 '6 0 . DQG 0;"

7KH 6XPPHU DQG :LQWHU 'HDA\PSLFV DUH DPRQJ WKH ZRUOGYV IDVWH)

E\ WKH ,QWHUQDWLRQDO &RPPLWWHH RI 6SRUWV IRU WKH 'HDI WKH 6
,QWHUQDWLRQDO 20\PSLF &RPPLWWHH ,2&
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SDUWLFLSDWLRQ LQ WKH '"HDA\PSLFV LV UHVWULFWHG WR SHUVRQV ZKI
EHWWHU HDU )URP WKH WHFKQLFDO UHJXODWLRQV WKH XVH RI DQ\ KHD
LV VWULFWO\ IRUELGGHQ I[URP WKH UHVWULFWHG ]RQH DUHD 7KH UHVW!
EDGPLQWRQ FRXUWY KDOO DUHD GXULQJ WKH ZDUP XS DQG FRPSHWLWLI

7KHUH DUH QR VSHFLDO DGDSWDWLRQV WKDW DUH QHFHVVDU\ IRU WK
%DGPLQWRQ :RUOG )HGHUDWLRQ %:)

Table 3: Basic statistic parametars concerning match play at Deaflympic 2013.

MS WS MD wD MXD

Number of matches 101 66 40 32 58

Number of player/pairs 55 38 24 16 34

Average duration of the match (min) 26,03 24,57 26,12 22,25 23,78

Average duration in Group stage 23,05 21,54 23,3 20,29 20,78

Average duration match elimination stage 32,34 29,87 30,18 28,12 28,72

Shortest match duration (min) 14 12 14 12 12

Longest match duration (min) 56 62 57 48 51

Number of matches on three games / (%) 17 / (16%) 12/ (18%) 6/ (15%) 3/(9%) 13/ (22%)

Badminton at Special Olympics

7KH ¢UVW OQWHUQDWLRQDO 6SHFLDO 20\PSLFV 6XPPHU *DPHV ZHUH |
6SHFLDO 20\PSLFV VWDUWYV LQ@LWKHLQLW IDDQMELWIB RON(XQNVNFH .HQQHG\ 6KU
SHRSOH ZLWK LOQWHOOHFWXDO GLVDELOLW\ D FKDQFH WR OHDUQ ZKDW W
FDQQRW GR ,QWHOOHFWXDO GLVDELOLW\ RU ," LV D WHUP IRU SHUVRC
VNLOOV LQFOXGLQJ FRPPXQLFDWLRQ VRFLDO DQG VHOI FDUH VNLOOYV

$FFRUGLQJ WR WKH $PHULFDQ $VVRFLDWLRQ RI ,QWHOOHFWXDO DQG 'k
GLVDELOLW\ LI PHHWY WKUHH FULWHULD ,4 L\WQEMDRARU PRWHK BGH HW HY Y
FRPPXQLFDWLRQ RU VHOI FDUH ,QWHOOHFWXDO GLVDELOLW\ LV WHUP I

%DGPLQWRQ LV RQ 6SHFLDO 20\PSLFV VLQFH DQG WKH UXOHV DUH
20\PSLFV DUH ,QGLYLGXDO 6NLOOV &RPSHWLWLRQ 6LQJOHV 'RXEOHV
'RXEOHV ORGL¢(FDWLRQV LQ /DZV 6SHFLDO 20\PSLFV FDQ EH IRU ZKHHOF!
RYHUKHDG VHUYH DUHD DQG WKH VHUYLQJ DUHD LV VKRUWHQHG WR KDC
6SHFLDO 20\PSLFV VSRUWY DWKOHWHY DUH IRUPHG LQ FRPSHWLWLRQ G
20\PSLFV DWKOHWHY FDQ SDUWLFLSDWH LQ 8QL¢HG 6SRUWYV %DGPLQW
D XQLTXH SURJUDPPH WKDW FRPELQHYV 6SHFLDO 20\PSLFV DWKOHWHYV DQC

,Q ,QGLYLGXDO 6NLOOV &RPSHWLWLRQ DWKOHWHY FDQ FRPSHWH LQ EIL
DQG YROOH\V $ SOD\HUYV ¢QDO VFRUH LV JHWWLQJ IURP DGGLQJ WRJHW

+DQG )HHGLQJ WKH IHHGHU XVXDOO\ WKH FRDFK KROGV ILYH VKXWW
RQH DW D WLPH DQG DWKOHWH WULHV WR KLW WKH VKXWWOHYV ZLWK
the shuttle.

5DFNHW )HHGLQJ IRU RYHUKHDG VWURNHY WKH IHHGHU KROGYV ILYH
DWKOHWH XVLQJ DQ XQGHUKDQG VWURNH DQG WKH DWKOHWH LV DZD!I

7TKH 38SV" &RQWHVW WKH VKXWWOH LV UHSHDWHGO\ KLW LQ WKH DLU
VHFRQG WLPH IUDPH

JRUHKDQG 6WURNH WKH DWKOHWH VWDQGY WZR IHHW IURP WKH QHW
WKH IHHGHU XVLQJ DQ XQGHUKDQG VHUYH KLWV WKH VKXWWOH WR W
DQG UHFHLYHV RQH SRLQW IRU HDFK VXFFHVVIXO IRUHKDQG VWURNH V

YWOFNKDQG 6WURNH VFRUHG WKH VDPH DV WKH IRUHKDQG VWURNH H[F
of the athlete.

6MYH WKH DWKOHWH KDV ILYH DWWHPSWYV WR VHUYH IURP HLWKHU VL
EH XVHG
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Conclusions

7KH SHUFHQWDJH Rl SUHYDOHQFH RI WKH ZRUOGTV SRSXODWLRQ WKEL
SDVW ZHUH DURXQG EXW WRGD\ LV DERXW 7KH JRDO RI DGDSWH!
SHRSOH LQ VSRUWY DFWLYLWLHYV 'LVDELOLWLHY DV D WHUP VKRXOG IR
ZLWK GLVDELOLWLHYV 7KH VSRUW LV GH{QLWHO\ RQH RI WKH ZD\ WKDW ¢
VSHFLDO FUHDWHG WR PHHW WKH QHHGV RI LQGLYLGXDOV ZLWK GLVDEL
2Q 6SHFLDO 20\PSLFV WKHUH DUH PRUH QRQ FRPSHWLWLYH DQG PRUH D
FRPSHWLWLRQ RULHQWHG ZLWK MXVW IHZ DGDSWDWLRQV LQ 3DUD EDGP
UHVXOWY IURP WRS EDGPLQWRQ FRPSHWLWLRQ LQ OLNH '"HDA\PSLF D¢
PDWFKHV RQ KLJK FRPSHWLWLRQ OHYHO $YHUDJH GXUDWLRQ RI WKH PD
VWDQGDUG SRSXODWLRQ :RUOG &KDPSLRQVKLS WKHUH ZDV DYHUDJH
SHUFHQWDJH RI PDWFKHYVY RQ WKUHH JDPHV ZDV DURXQG LQ VWDQGDU
ORZHU SDUWLFLSDWLRQ LQ ZRPHQ GLVFLSOLQHY DW 3DUD %DGPLQWRQ F
XQLTXH DSSURDFK ZLWK RQH JRYHUQLQJ ERG\ EHWWHU DFFHVV WR LQIF
WKH VDPH SODFH ZHE SDJH RI %:) ZLOO FRQWULEXWH WR WKH IXUWKHU
LV WR LQYROYH DV PDQ\ SOD\HUV LQ WKH VI\VWHP SURPRWH EDGPLQWRC
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EVALUATION OF HYDROTHERAPY IN THE REHABILITATION
PROGRAMME FOR PEOPLE WITH MUSCULAR DYSTROPHY

Matej Plevnik?, Iztok Retarr DQG $QWRQ =XSDQ

University of Primorska, Science and Research Centre, Institute for Kinesiology Research, Koper, Slovenia
28QLYHUVLW\ RI IMXEOMDQD 8QLYHUVLW\ 5HKDELOLWDWLRQ ,QVWLWXWH

Abstract

7KH REMHFWLYH RI RXU VWXG\ ZDV WKH HYDOXDWLRQ RI WKH K\GURWK'E
LPSRUWDQFH RI GLITHUHQW UHKDELOLWDWLRQ WHFKQLTXHY LQFOXGHG L
IDWLRQDO 5HKDELOLWDWLRQ 3URJUDPPH IRU SHRSOH ZLWK PXVFXODU G\V
RI 60RYHQLD ¢(OOHG RXW WKH GHVLIJQHG TXHVWLRQQDLUH ZLWK YDUL
HI[HUFLVHV LQ SK\VLRWKHUDS\ DQG WKHUDSHXWLF PDVVDJH DQ LPSRUWDQ
3HRSOH ZKR ZHUH QRW DEOH WR VZLP XQGHU ZDWHU RU ZHUH QRW DEO
WKH UHKDELOLWDWLRQ SURFHGXUH $GDSWDWLRQ WR ZDWHU DQG OHDUQ
SDUW RI K\GURWKHUDS\ SURJUDPPHYV IRU SHRSOH ZLWK QHXURPXVFXODU

Key words:swimming, muscular dystrophy, independent moving, rehabilitation programme

Introduction

+\GURWKHUDS\ FDQ EH HVVHQWLDO IRU PDLQWDLQLQJ WKH EHVW TXD
D YLWDO SDUW RI FRQYHQWLRQDO PHGLFLQH DQG SDWLHQWYVY DUH UHLF
W LV D KLIJKO\ HITHFWLYH IRUP RI WKHUDSHXWLF H[HUFLVH IRU SHRSOF
DFWLYLWLHY WKH\ DUH D YLWDO KHDOWK DQG VRFLHW\ DFWLYLW\ IRU SH
,Q ZDWHU WKH\ EXLOG FRQ¢({GHQFH DQG SURPRWH PRELOLW\ SDUWLFXOL
QHXURPXVFXODU GLVRUGHUYV KDYH D FKDQFH IRU FRPSOHWHO\ LQGHSHC(
ZDUP ZDWHU JLYHV D IHHOLQJ RI ZHOO EHLQJ DQG UHOD[DWLRQ HYHQ
PHDVXUHPHQW LPSURYHPHQW LQ WKH TXDOLW\ RI GDLO\ OLYLQJ PD\ EH R
WKH\ UHFHLYH SK\VLRWKHUDS\ LQ DVVRFLDWLRQ ZLWK K\GURWKHUDS\ &
VFRSH RI UHKDELOLWDWLRQ SURJUDPPHV IRU SHRSOH ZLWK QHXURPXVEF?’
FRQWUDFWXUHYVY VFROLRVLVY UHVSLUDWRU\ LQVXI¢FLHQF\ FDUGLDF DI
RWKHUV VRFLDO LVRODWLRQ SK\WWLRORJLFDO DQG RWKHU SUREOHPV
DFWLYLW\ DQG VHGHQWDU\ OLIHVW\OH OF'RQDOG ([HUFLVHV LQ ZD\
$TXDWLF UHKDELOLWDWLRQ LV FXUUHQWO\ XVHG IRU SHRSOH ZLWK QHXU
PRWRU FRQWURO RU ZHDNQHVYV SRRU FRRUGLQDWLRQ LPSDLUHG EDODQ
SDWWHUQ GHFUHDVHG HQGXUDQFH DQG GHSUHVVLRQ RU SRRU PRWLYD\
GHQVLW\ YLVFRVLW\ EXR\DQF\ LQFUHDVHG UHVLVWDQFH K\GURVWDWL
SDWLHQWY DFKLHYH UHKDELOLWDWLRQ JRDO DQG DOVR DOORZ SHUIRUPL(
3OHYQLN %HFNHU H[SODLQV WKDW WKH PRVW DSSURSULDWH I
GLVRUGHUV VXJJHVW RQH RQ RQH WKHUDSLHV UHVSLUDWRU\ WUDLQLQJ
PDVVDJH DQG %DG 5DJD] D ARDWLQJ WHFKQLTXH IRFXVLQJ RQ FDUHIX
SURJUHVVLYH VWUHQIJWKHQLQJ FRPELQHG ZLWK DHURELF H[HUFLVH DQC
LV D FRQVHTXHQFH RI SURJUHVVLYH QHXURPXVFXODU GLVHDVHV ZKLFK
OF'RQDOG

Methods

Sample of subjects

SHRSOH ZKR SDUWLFLSDWHG LQ WKH UHKDELOLWDWLRQ SURJUDPP
RUJDQLVHG E\ WKH 8QLYHUVLW\ ,QVWLWXWH RI 5SHKDELOLWDWLRQ RI 60F
VXPPHU ZHUH LQFOXGHG LQ RXU VWXG\
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Table 1: Basic characteristics of the sample

Sample Males Females
Gender 226 113 (50%) 113 (50%)
Age (yrs)
<10 5 (2.1%) 3(2.7%) 2 (1.8%)
11-20 22 (9.9%) 14 (12.4%) 8 (7.2%)
21-30 21 (9.0%) 10 (8.8%) 11 (9.9%)
31-40 35 (15.0%) 19 (16.8%) 16 (14.4%)
41-50 38 (17.2%) 17 (15%) 21 (18.9%)
51-60 51 (23.2%) 25 (22.1%) 26 (23.4%)
61-70 31 (14.2%) 16 (14.2%) 15 (13.5%)
>70 21 (9.4%) 9 (8%) 12 (10.8%)
Diagnosis
Muscular dystrophy 117 (51.8%) 64 (56.6%) 53 (46.9%)
Spinal muscular atrophy 39 (17.3%) 17 (15%) 22 (19.5%)
Neuropathy 24 (10.6%) 8 (7.1%) 16 (14.2%)
Myasthenia gravis 5 (2.2%) 2 (1.8%) 3 (2.7%)
Amyotrophic lateral sclerosis 7 (3.1%) 4 (3.5%) 3 (2.7%)
Friedreich's ataxia 7 (3.1%) 4 (3.5%) 3 (2.7%)
Other 25 (12.0%) 14 (12.4%) 13 (11.5%)

Procedure and data analysis

$00 VXEMHFWV FRPSOHWHG D TXHVWLRQQDLUH DIWHU WKH SURJUDP
TXHVWLRQV ZKLFK UHIHUUHG WR WKH JHQHUDO FKDUDFWHULVWLFV RI VF
FKDUDFWHULVWLFYVY DQG WKHLU DELOLW\ WR VZLP 'DWD ZHUH DQDO\V
IUHTXHQFLHYVY GLVWULEXWLRQ DQG WKH W WHVW IRU GLITHUHQFHYV EHWZ!

Results

JRU WKH SXUSRVH RI HYDOXDWLRQ VZLPPLQJ DFWLYLWLHY DPRQJ RWI
UHKDELOLWDWLRQ DSSURDFKHY DQG FODVVL¢{HG WKHP E\ WKHLU VZLP
VZLPPLQJ DELOLWLHYVY VZLPPLQJ XQGHU ZDWHU IHDU RI VZLPPLQJ LQ
DFWLYLWLHY DV VWDWLVWLFDOO\ VLIQL,;FDQWO\ ORZHU 7DEOH

Table 2: Evaluation of different rehabilitation techniques (M + SE)

All Swimming under water Fear of swimming in deep water Head diving

Yes 73.1% No 26.9% Yes 51.0% No 49.0% Yes 49.3% No 50.7%
Individual exercises in 2.8+010 274012 2.9+0.21 2.9+016 2.8+015 2.9+016 27014
physiotherapy
Therapeutic massage 2.9+0.09 2.9+0.10 3.0+£0.17 29+013 3.0+£0.13 29+0.13 3.0+£0.12
Hydrotherapy 341011 3.5+0.13 3.0£018* 3.7+0.16 3.0 £ 0.14 ¥+ 3.7+0.16 3.0£ 014 **
Breathing exercises 3.5+ 010 332011 4.0+ 019 ** 3.3+014 3.7+014 3.2+ 014 3.7£014%
Group exercises in 4.0£0.10 414012 3.8+0.22 3.8+015 4.0+0.16 41%015 3.9+0.15
physiotherapy
Electrotherapy 4.4+0.09 45%011 4.4+018 431014 4.4+013 43%013 4.6+012

* p<0.05, ** p<0.01, *** p<0.001; mark 1 represents the most important value

%RG\ FRQWURO DQG WKH DELOLW\ WR PRYH LQGHSHQGHQWO\ LQ ZDWHU
VKRZV WKH SHUFHQWDJH RI SHRSOH ZLWK PXVFXODU G\WVWURSK\ ZKR FDQ |
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Table 3: Independent movement in different positions in water

Yes No
Independent movement from supine to back position 49.3% 50.7%
Independent movement from lying on the back to sitting position 48.4% 51.6%

2QH KDOI RI WKH VDPSOH RI VXEMHFWY FRXOG LQGHSHQGHQWO\ PRYH
RQ WKH EDFN WR WKH VLWWLQJ SRVLWLRQ

Discussion and conclusion

+\GURWKHUDS\ DQG VZLPPLQJ DFWLYLWLHY DUH DQ LPSRUWDQW SD
UHKDELOLWDWLRQ SURJUDPPHV IRU SHRSOH ZLWK QHXURPXVFXODU GLVF
RI QHZ PRWRU DV ZHOO DV VHQVRU\ H[SHULHQFHV WKDW KDYH DQ LQAXHC
KDYH GHPRQVWUDWHG WKH HI¢FDF\ RI DTXDWLF UHKDELOLWDWLRQ RI LQ
/IDEURQLFL *DEEDL 5RVHQ JLQGLQJV WKDW SHRSOH ZLWK EHYV
Rl ZDWHU DFWLYLWLHV DV OHVV LPSRUWDQW VHHPV LQWHUHVWLQJ IRL
WKH UHKDELOLWDWLRQ DSSURDFK QDPHO\ VZLPPLQJ DFWLYLWLHV ZH
LQGHSHQGHQWO\ 2WKHU UHKDELOLWDWLRQ WHFKQLTXHV RIIHU PRUH LQ
ERG\ IXQFWLRQV 7KDW FRXOG EH D UHDVRQ WKDW SHRSOH ZLWK EHWWHU
DV PRUH LPSRUWDQW ZKLOH LQGLYLGXDOV ZLWK ZRUVH VZLPPLQJ DELOL)
WR VZLPPLQJ DQG RWKHU IRUPV RI PRYHPHQW LQ ZDWHU LV WR RYHUFRPH
DOVR LQFOXGH JRRG EUHDWKLQJ HI,FLHQF\ WHFKQLTXH DQG DELOLWL
VKRZ WKDW EUHDWKLQJ DV D YLWDO SDUW Rl WKRVH VZLPPLQJ DELOLWL
ZLWK QHXURPXVFXODU GLVRUGHUV LV GHFUHDVHG (1¢FLHQW EUHDWKLQ
KRZ WR VZLP DV ZHOO DV VZLPPLQJ SURPRWLRQ 7KH YDULDEOH IHDU RI
LQGLYLGXDOV IRU WKHLU VDIHW\ EHFDXVH RI WKHLU GLPLQLVKHG ERG\
WKH PRVW DSSURSULDWH IRUP RI ZDWHU H[HUFLVH IRU SHRSOH ZLWK QH>
ZLWK UHVSLUDWRU\ WUDLQLQJ LQ ZDWHU 7KH VXJJHVWHG DSSURDFK FF
$FTXLUHG VZLPPLQJ DELOLWLHY DUH WKH EDVLV IRU VDIHW\ DQG HI¢(¢FLHQ
DFWLYLWLHV 2WKHU UHKDELOLWDWLRQ DSSURDFKHVY FDQ FRPSOHWH LQ
PRWRU HI,FLHQF\ ,W VWUHQJWKHQV DQG GHYHORSYVY HPRWLRQDO DQG VF
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EFFICACY OF A PROPOSED PROGRAM FOR THE DEVELOPMENT OF BASIC
MOVEMENTS TRANSITION FOR THE CHILDREN AGED 4-6 YEARS

ORXVD 6DUPDG $KPHG 5DMXD DQG ORKDE +DPLG

Abstract

7KH GHYHORSPHQW RI FKLOGKRRG VWDJH WKH EDVLF WKLQJ WR EH VW
LQ WKH IXWXUH $QG WKLV WKH LPSRUWDQFH RI UHVHDUFK UHVRUWH!
RI D KHDOWK\ ERG\ PRYHPHQWY EDVHG RQ YDOLG DQG VRXQG DQG Wtk
WKH SURSRVHG SURJUDP IRU WKH GHYHORSPHQW RI EDVLF PRYHPHQW
7KH VXEMHFWYV RI WKH VWXG\ ZHUH FKLOGUHQ DJHG \HDUV F
JURXSY *# H[SHULPHQWDO DQG FRQWURO LQ WKH fUVW JURXS H[SH
PHWKRG IRU GHYHORSPHQW RI EDVLF PRYHPHQWYV WUDQVLWLRQ FR
JROORZLQJ WKH FRPSOHWLRQ RI WKH WUDLQLQJ SURJUDP HDFK VXENMN
7KH UHVXOWYV RI WKLV VWXG\ WKDW H[SHULPHQWDO JURXS ZHUH WUDLI
DSSUREDWLRQ PRUH WKHQ FRQWURO JURXS LQ WUDGLWLRQ zZD\

Keywords: (I ¢ FDF\ SURJUDP EDVLF PRYHPHQWY WUDQVLWLRQ FKLOGKRR!

Introduction

&KLOGKRRG VWDJH KDV D VSHFLDO QDWXUH LQ WUHDWLQJ PHQWDO S
LV RQH RI OLIH VXSSRUWHUV IRU FKLOG VR KH FDQ QRW OLYH ZLWKRXMW
WUDQVLWLRQ GHSHQGYV RQ PRWRU DQG WKURXJK LW KH OHDUQV JURZV
LPSRUWDQFH RI WKH UROH RI PRWRU HGXFDWLRQ LQ WKH HGXFDWLRQDC
DQG GHYHORSPHQW DQ RUJDQLVP LV PRVW VHQVLWLYH WR WKH LPSDFW F
LQ PRUSKRORJLFDO IHDWXUHY DQG LPSURYHG IXQFWLRQDO +*+ PRWRU DEL
RI PRYHPHQW DUH OHVV DQG OHVV UHSUHVHQWHG LQ HYHU\GD\ OLIH FKL
LQ WKH FRUUHFW zZzD\ L H WKH\ VKRXOG EH PRYHPHQW ZKLFK LV SRVVLI
GHYHORS WKH FKLOG LQ WKLV VWDJH EHFRPHVY LPSRUWDQW VXEVWUDWH
ZKHUH LW EHFRPHV HDV\ WR OHDUQ DQ\ VNLOO 5DWHE 7KH EDVLF
GHYHORS WKH PRYHPHQWY RI WKH FKLOG DQG GHOLYHUV WR SHUIRUPDAQ

7KH LPSRUWDQFH RI UHVHDUFK LQ WKH ODXQFK RI D QHZ IRUP RI PRWRU
IRU WKH GHYHORSPHQW EDVLF PRYHPHQWY WUDQVLWLRQ VNLOOV RI FKLC
RI SUDFWLFDO S5HVHDUFKHUV KDYH QRWHG WKH SUREOHP DSSHDU LQ W
FKLOGUHQ ZKLFK H[SODLQV WKURXJK D IHZ RI WKHVH SURJUDPV DQG WK
DQG VFLHQWL¢{F SODQQLQJ IRU SUH VFKRRO SURJUDPV ZKLFK ZLOO UHAHF

Methods

7KH DLP RI RXU VWXG\ ZDV WR LQYHVWLIJDWH WKH HIITHFWLYHQHVV RI SU
IRU WKH FKLOGUHQ DJHG \HDUV PHDQ DJH \HDUV RQ WKH VDPSO
'"HFHPEHU 7KH VDPSOH RI WKH VXEMHFWYV ZDV GLYLGHG LQ WZR *URX
FKLOG &RQWURO JURXS SDUWLFLSDWHG LQ WKH SK\WLFDO HGXFDWLRQ
WKH SURSRVHG SURJUDP SURJUDP IRU WKH GHYHORSPHQW RI EDVLF PR
EDVLF PRWRU GLPHQVLRQV VWDQGDUG WHVWYV ZHUH XVHG 5XQQLQJ F
.K\RQ <
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Results

7TDEOH VKRZV 'HVFULSWLYH 6WDWLVWLFV 0 * OHDQ 6' + VWDQGDUG
DQG W =+ WHVW = FDOFXODWH W YDOXH IRU ([SHULPHQWDO JURXS

Table 1
Experimental Group
Variables
Initial final
D T
M SD M SD

Running 20m 17.45 1.84 8.7 1.174 -8.75 15.59
One leg hop 1.05 0.826 7.7 0.801 6.65 22.72
Jumping 1.9 0.852 8.45 0.999 6.55 19.95
Leaping 1.85 0.813 6.85 1.089 5.0 17.23

,Q WKH WDEOH LQ H[SHULPHQWDO JURXS LPSURYHPHQW LQ DOO Pt
P WKHUH LV D VLIQL:.FDQW GLIIHUHQFH EHWZHHQ LQLWLDO DQG ¢ Q!
RQH OHJ KRS MXPSLQJ DQG OHDSLQJ

7TDEOH VKRZV '"HVFULSWLYH 6WDWLVWLFVY 0 + OHDQ 6' + 6WDQGDUG
DQG W + WHVW +* FDOFXODWH W YDOXH IRU &RQWURO JURXS

Table 2
Control Group
Variables
Initial Final
D T
M SD M SD

Running 17.7 1.75 15.05 1.638 -2.65 9.67
One leg hop 1.25 1.118 415 1.089 2.9 8.54
Jumping 1.95 1.05 4.25 0.851 2.3 8.16
Leaping 1.8 1152 2.95 0.887 115 4.52

,Q WKH WDEOH LQ FROQOWURO JURXS UHYHDOHG QR VLIQL¢(FDQW GLII
measurement.

Table 3
VAR Diff T P (t)
20 m Running -6.35 14.09 100.0
One leg hop 3.55 11.74 100.0
Jumping 4.2 14.32 100.0
Leaping 3.9 12.41 100.0
7TDEOH UHVXOWYV RI 7 WHVW DQDO\VLV IRU ¢QDO PHDVXUHPHQW EHW

7KH UHVXOWY RI'W WHVW DQDO\VLV IRU ¢QDO PHDVXUHPHQW EHWZHI
WUDQVLWLRQ WHVW WKH IROORZLQJ FDQ EH HVWDEOLVKHG LQ WKH UXC
GLITHUHQF LQ UHVXOWY DPRQJ IURP WKLY UHVHDUFK IRU H[SHULPHQWDC
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Discussion
7KH UHVHDUFKHUV IRXQG VHYHUDO UHVXOWY LQFOXGLQJ WKH SUHVHQ
EHIRUH DQG DIWHU WKH H[SHULPHQWDO JURXS LQ WKH GHYHORSPHQW RI

7KH UHVHDUFKHUVY DOVR UHFRPPHQGHG WKH QHHG IRU DWWHQWLRQ WR
DQG PRGHUQ VRIWZDUH WR LWV LPSRUWDQFH LQ HGXFDWLQJ \RXQJ SHR

References
"DUZLVK +RGD (Il1HFW RI ORFRPRWRU DFWLYLW\ RUJDQL]HU RQ VRPH ED\
.K\RQ <DUXE DQG )DGHO $GLO ORWRU '"HYHORSPHQW DQG (YDOXDWLRQ
1IHOMDN % 9DOLGDFLMD SODQRYD L SURJUDP D QDVWDYH WMHOHVQH L
8QLYHUVLW\ RI =DJUHE =DJUHE )DFXOW\ Rl .LQHVLRORJ\ 8QLYHUVLW\ RI =DJ
IHYHQND % DIGOMPHWQ ND 4LYpLU ODUNRYLG &KDQJHV LQ PRWRU DELOLWLL

PRGLILHG SK\VLFDO HG&HAPMWPLRIMS URIIWNCHPH W\ Rl $SSOLHG 6FLHQFHV LQ YyDNR)
8QLYHUVLW\ Rl =DJUHE &URDWLD

5DWHE 2vDPD .DPHO ORWRU GHYHORSPHQW 'DU DOIDNHU $ODUHEL &DLUR
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SPECIFIC EFFECTS OF STRENGTH TRAINING ON DYNAMIC BALANCE

7TDWMDQD 7Y RibvikaRillph U DQG ,ULV2=DYRUHR

Faculty of Kinesiology, University of Zagreb, Croatia
2University Deparment of Neurology, University Hospital Center Sestre milosrdnice, Zagreb, Croatia

Abstract

(YLGHQFH VXJJHVWV WKDW VWUHQJWK WUDLQLQJ SHUIRUPHG LQ D E
EDODQFH 7KH DLP RI WKLV VWXG\ ZDV WR GHWHUPLQH WKH HIIHFWV RI
PDLQWDLQLQJ EDODQFH LQ G\QDPLF FRQGLWLRQV 7ZHQW\ IRXU KHDOWK
\HDUV ZLWK QR KLVWRU\ RI QHXURORJLFDO GLVHDVHVY RU PDMRU RUWK
ZHUH UDQGRPO\ DVVLJQHG WR D WUDLQLQJ Q RU FRQWURO Q JURX:!
D ZHDN EHIRUH DQG D ZHDN DIWHU ¢YH ZHHNV RI XQLODWHUDO EDOO
FRQVLVWHG RI EDODQFLQJ ZLWK RQH OHJ RQ D PRYLQJ SODWIRUP LQ DQ
SODQWDU DQG GRUVDO IRRW AH[RUV ZDV SHUIRUPHG XQLODWHUDOO\ 7Z
WKH H[SHULPHQWDO JURXS VLJQL;FDQWO\ LQFUHDVHG WKHLU WLPH VSH
FRPSDUHG WR WKH FRQWURO JURXS S EXW GLG QRW VLIQL¢FDQWO
DQG WKH ARRU FRPSDUHG WR WKH FRQWURO JURXS S 7KH REWDLC
EDOOLVWLF VWUHQJWK WUDLQLQJ RQ GLIIHUHQW YDULDEOHV PHDVXULQ
DVVXPHG WKDW EDOOLVWLF VWUHQJWK WUDLQLQJ PD\ GLIIHUHQWO\ LQA
UHVXOWV VKRZ WKDW EDOOLVWLF WUDLQLQJ LV OLNHO\ WR FDXVH DGDS\
Rl PRYHPHQW )XUWKHUPRUH VWUHQJWK WUDLQLQJ PD\ DIIHFW PRYHPH(
HIITHFW PD\ QRW EH GHWHFWHG ZLWK FHUWDLQ YDULDEOHV ,W LV WKHU!
YDULDEOH ZKHQ DVVHVVLQJ WKH HIIHFWV RI VWUHQJWK WUDLQLQJ RQ G\

Key words:dynamic balance, ballistic strength training, ankle joint

Introduction

(YLGHQFH VXJIJHVWYV WKDW VWUHQJWK WUDLQLQJ SHUIRUPHG LQ D EI
EDODQFH %DOOLVWLF VWUHQJWK WUDLQLQJ RI WKH ORZHU H[WUHPLWLF
ROGHU DGXOWV 5D\PRQG 6LQJK %DOOLVWLF DFWLRQV DUH FKDUI
DQG KLIJK UDWHV RI IRUFH GHYHORSPHQW =HKU 6DOH ZKLFK DUH D
*UXEHU HW DO 7TKHUHIRUH EDOOLVWLF WUDLQLQJ H[FHSW IRU GH
GHYHORSPHQW RI EDODQFH 6FKXEHUW HW DO %DOOLVWLF VWUHQ.
HITHFWV EXW YLD GLIITHUHQW PHFKDQLVPV RI QHXURPXVFXODU DGDSWDYV
DQG *ROOKRIHU %HFN HW DO 7TDXEH *UXEHU DQG *ROOKRIHU
D VHULHV RI FKDQJHV LQ WKH QHXURPXVFXODU IXQFWLRQ ZKLFK FDQ EI
7TDXEH *UXEHU DQG *ROOKRIHU 2QH RI WKH RIWHQ FLWHG HYLGHQFI
FKDQJH LQ SRVWXUDO FRQWURO ZKLOH VWDQGLQJ RQ RQH OHJ *ROOKRII
G\QDPLF EDODQFH VHHPV HVVHQWLDO WR GHWHUPLQH WKH SRWHQWLDO
EDFNJURXQG RI G\QDPLF SRVWXUDO FRQWURO DV ZHOO DV WKH LQWURGX
¢HOG RI VSRUW UHFUHDWLRQ DQG UHKDELOLWDWLRQ H[HUFLVH RU NLQF
ORZHU OHJ EDOOLVWLF VWUHQJWK WUDLQLQJ RQ WKH FDSDFLW\ RI PDLQ

Methods

7ZHQW\ IRXU KHDOWK\ 3K\ VLFDO HGXFDWLRQ VWXGHQWY PHDQ “ 6' DJ
GLVHDVHV RU PDMRU RUWKRSDHGLF OHVLRQV ZKHUH LQFOXGHG LQ WKH
Q RU FRQWURO Q JURXS $00O SDUWLFLSDQWYV XQGHUZHQW G\QDPL
ZHHNV Rl XQLODWHUDO EDOOLVWLF DQNOH VWUHQJWK WUDLQLQJ '\QD
LQ DQ DQWHULRU SRVWHULRU GLUHFWLRQ 7KH VXEMHFWY ZHUH DVNHG
LOQVWUXFWLRQV VXEMHFWYV WULHG WKH WDVN RQFH 7KH H[WUDFWHG YI
WKH SODWIRUP 7LPH DQG WKH QXPEHU RI FRQWDFWYV EHWZHHQ WKH SOL



ERWK OHJV 6LQFH VWUHQJWK WUDLQLQJ ZDV SHUIRUPHG RQ RQH OHJ W
SUHVHQWHG LQ WKLV SDSHU %DOOLVWLF VWUHQJWK WUDLQLQJ RI SODQ
QRQ SUHIHUUHG OHJ ZDV WUDLQHG 7KH SUHIHUUHG OHJ ZDV DVVHVVHG E
ZRXOG SUHFLVHO\ NLFN D EDOO DV IDU DV SRVVLEOH %H\QQRQ HW DO
¢YH ZHHNV  WLPHV ZHHNO\ RI XQLODWHUDO SODQWDU DQG GRUVDO PD
RQ DQ DSSRVLWHO\ GHVLJQHG G\QDPRPHWHU 'XULQJ WUDLQLQJ VXEMHF
SODQWDU DQG GRUVDO IRRW AH[LRQ 3DV H[SORVLYH DQG VWURQJO\ DV SF
WUDLQLQJ ORDG SURJUHVVLRQ LV SUHVHQWHG LQ WDEOH 'HVFULSWLY
3UH DQG 3RVW WUDLQLQJ 6LQFH G\QDPLF EDODQFH WHVWLQJ LQFOXC
WDNHQ LQ FRQVLGHUDWLRQ IRU IXUWKHU DQDO\VLY 7KH GLIIHUHQFHV EI
IRU WKH WUDLQLQJ DQG FRQWURO JURXS VHSDUDWHO\ ZDV FDOFXODWH
WKH GHSHQGHQW YDULDEOHV LQ WKH H[SHULPHQWDO JURXS DQG WKH \
WZR ZD\ DQDO\VLV RI FRYDULDQFH JURXS [ WLPH ZLWK UHSHDWHG PHD
ZDV VHW DW S

Tablel: Training load progression and figure of the training situation

Week Task N. of contractions Duration of the contraction N. of sets
Week 1 Plantar and dorsal foot flexion 5 3 sec 3
Week 2 Plantar and dorsal foot flexion 6 3 sec 3
Week 3 Plantar and dorsal foot flexion 5 3 sec 4
Week 4 Plantar and dorsal foot flexion 6 3 sec 4
Week 5 Plantar and dorsal foot flexion 6 3 sec 5

Results

7 WHVW IRU GHSHQGHQW VDPSOHV VKRZHG DQ LPSURYHPHQW LQ G\QD
PHDVXUHG YDULDEOHY RI WLPH VSHQW DFWLYHO\ EDODQFLQJ WKH SOI
DQG WKH ARRU S 7DEOH +RZHYHU WZR ZD\ DQDO\VLV RI FRYDUL
JURXS VLIQL¢(¢FDQWO\ LQFUHDVHG WKHLU WLPH VSHQW LQ DFWLYH EDOD
FRQWURO JURXS S EXW GLG QRW VLJQL:;FDQWO\ GHFUHDVHG WKH
FRPSDUHG WR WKH FRQWURO JURXS S 7DEOH 7KH REWDLQHG U
EDOOLVWLF VWUHQJWK WUDLQLQJ RQ GLIIHUHQW YDULDEOHV PHDVXULQ

Table 2: Descriptive data for initial and final testing (arithmetic mean + standard deviation) and the results of t-test for dependent
samples, for the measured variables describing dynamic balance (% of time spent actively balancing the platform and the number of
contacts between the platform and the floor)

CONTROL GROUP TRAINING GROUP
Variable Initial Final Pre/post Initial Final Pre/post
(Arit. mean + SD) (Arit. mean = SD) t-test (p) (Arit. mean = SD) (Arit. mean = SD) t-test (p)
Time (%) 58,38 + 8,02 61,70 £ 7,24 ,047 60,73 £ 9,92 70,88 + 8,65 ,000
Contact (n) 18,64 + 5,36 17,08 + 10,16 ,440 21,71 £ 5,50 14,36 + 5,07 ,000

Table 3: Changes in the measured indicators of dynamic balance (% of time spent actively balancing the platform and the number of
contacts between the platform and the floor), for the experimental groups, analyzed by mean of a two-way analysis of covariance.

Variable RANCOVA F P Group (Arit. rlnne;tallil + SD) (Arit. rrII:g:: + SD)
Time 6,17 0,018 CONTROL 58,38 + 8,02 61,70 + 7,24
Time (%) Time*Covariation 1,52 0,226 TRAINING 60,73 £ 9,92 70,88 + 8,65
Time*Group 8,91 0,001
Time 0,64 0,429 CONTROL 18,64 = 5,36 17,08 £ 10,16
Contact (n) Time*Covariation 0,20 0,655 TRAINING 21,71 £ 5,50 14,36 £ 5,07
Time*Group 2,89 0,069




Discussion and conclusions

7KH PDLQ ¢QGLQJ RI WKLV VWXG\ LV WKH IDFW WKDW WKH VXEMHFWYV
WLPH VSHQW LQ DFWLYH EDODQFLQJ IURP LQLWLDO WR ¢QDO PHDVXUHPFE
GHFUHDVHG WKH QXPEHU RI FRQWDFWYVY EHWZHHQ WKH SODWIRUP DQG WK
VKRZHG GLIIHUHQW HIIHFWV Rl WKH LPSOHPHQWHG EDOOLVWLF VWUHQJW
,W PD\ EH DVVXPHG WKDW WKH VXEMHFWYV RI WKH H[SHULPHQWDO JURXS\
WuUuDLQLQJ SHULRG EHFDXVH WKH FRQWDFWYV EHWZHHQ WKH SODWIRUP [
WHVWLQJ SURWRFRO +RZHYHU VLQFH WKH GXUDWLRQ RI HDFK FRQWDFW
SODWIRUP DQG WKH ARRU ZDV QRW PHDVXUHG WKLV DVVXPSWLRQ PD\ Q
LW PD\ EH DVVXPHG WKDW EDOOLVWLF VWUHQJWK WUDLQLQJ PD\ GLIIHU
VXSSRUWLQJ WKH FDSDFLW\ RI PDLQWDLQLQJ EDODQFH LQ G\QDPLF FRQG
EDODQFH SDUDPHWHUV %DOOLVWLF DFWLRQV DUH FKDUDFWHULVHG E\
IRUFH GHYHORSPHQW =HKU 6DOH ZKLFK DUH DOVR W\SLFDOO\ VHF

7KH PHDVXUHG LPSURYHPHQW LQ G\QDPLF EDODQFH SHUIRUPDQFH

OLQH ZLWK SUHYLRXV NQRZOHGJH %DOOLVWLF VWUHQJIJWK WUDLQLQJ F
EDODQFH SHUIRUPDQFHY LQ ROGHU DGXOWYV DV ZHOO DV LQ DWKOHWHYV
SUHYLRXV GDWD DERXW EDODQFH SHUIRUPDQFH LPSURYHPHQW DV D FR

5D\PRQG 6LQJK *UXEHU HW DO 2QH SRVVLEOH UHDVRQ IRU FF
WASHV RI WUDLQLQJ XVHG LQ SUHYLRXV LQYHVWLJDWLRQV L H LVRPHWU
VWUHQIJWK WUDLQLQJ 2UU HW DO 5D\PRQG 6LQJK +RZHYHU \

QHXURPXVFXODU DGDSWDWLRQV LQWHUDFW WR GHWHUPLQH WKH QDWXU
%DOOLVWLF DFWLRQV DUH SUHVHQW LQ HYHU\GD\ WDVNV DQG WKH\ FDX\
OLQNHG ZLWK G\QDPLF SRVWXUDO FRQWURO &DUROO 5LHN &DUVRQ

ZLWK PRYHPHQW VSHHG DQG WKLV VHHPV WR EH D IXQFWLRQ RI PRYHPH:
YHORFLW\ DV LQ EDOOLVWLF PRYHPHQWY FDXVHV D PDUNHG LQFUHDVH LQ
DFWLQJ DW WKH MRLQW =HKU DQG 6DOH 7KH IXQFWLRQDO VLJQL¢
EDOOLVWLF PRYHPHQWYV PD\ EH WR SUHYHQW LQMXU\ DQG PDLQWDLQ MR
WKH LPSOHPHQWHG EDOOLVWLF DQNOH VWUHQJWK WUDLQLQJ LPSURYHG
FRQGLWLRQV ,Q FRQFOXVLRQ WKH IRXQG G\QDPLF EDODQFH HQKDQFHPF
VLPLODULW)\ RI WKH QHXURSK\VLRORJLF PHFKDQLVPV WKDW VXE VHUYH E
REWDLQHG UHVXOWYV VKRZHG GLIIHUHQW HIIHFWV Rl WKH LPSOHPHQWHG
G\QDPLF EDODQFH %DOOLVWLF WUDLQLQJ LV OLNHO\ WR FDXVH DGDSWD
Rl PRYHPHQW )XUWKHUPRUH VWUHQJWK WUDLQLQJ PD\ DIIHFW PRYHPH(
HIITHFW PD\ QRW EH GHWHFWHG ZLWK FHUWDLQ YDULDEOHV ,W LV WKHU!
YDULDEOH ZKHQ DVVHVVLQJ WKH HIIHFWV RI VWUHQJWK WUDLQLQJ RQ G\
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Abstract

W KDV EHHQ VKRZQ WKDW .LQHVLR 7DSLQJ PLJKW KDYH VRPH VPDOO FO
DQG VWUHQJWK EXW WKH UHVXOWY DUH QRW FRQFOXVLYH DQG WKH H[DF
QRW EHHQ IXO0O\ HOXFLGDWHG 7KHUHIRUH WKH DLP RI WKLV VWXG\ ZDV
VWUHQJWK RI WKH WUXQN 7ZHOYH KHDOWK\ \RXQJ SDUWLFLSDQWYV ZHUH
H[SHULPHQWDO FRQGLWLRQ WKH WDSH ZDV DSSOLHG RYHU WKH SDUDYHL
Rl WKH WDSH WUDQVYHUVDOO\ RYHU WKH OXPEDU UHJLRQ 3DUWLFLSDQV
LQ WKH GLUHFWLRQ RI WUXQN H[WHQVLRQ WUXQN AH[LRQ DQG WUXQN C
SODFHER DSSOLFDWLRQ 5HVXOWYV VKRZHG QR VWDWLVWLFDOO\ VLIQL¢F
LQ DQ\ RI WKH PHDVXUHG YROXQWDU\ DFWLRQV 7KHUH ZDV QR GLIIHUHC
QR VLIJQL¢(¢FDQW LQWHUDFWLRQV HLWKHU :H FDQ FRQFOXGH WKDW DSSO
WR DIIHFW WKH LVRPHWULF VWUHQJWK RI WKH WUXQN LQ \RXQJ KHDOW|
SDLQ SDWLHQWY ZRXOG EH HQFRXUDJHG

Key words: tapingphysical therapy, muscle performance, low back

Introduction

OXVFOH VWUHQJWK LV D NH\ FRPSRQHQW RI VSRUW SHUIRUPDQFH DQC
LPSURYH SHUIRUPDQFH LQ VSRUW RU UHKDELOLWDWLRQ VHYHUDO LQWHU
VWLPXODWLRQ WR HQKDQFH PXVFOH FROQWUDFWLRQ KDV EHHQ XVHG EX
FHVVDWLRQ RI HIITHFWV ZLWKLQ WR PLOQXWHY DIWHU WKH WUHDWPHQ'
RI DGKHVLYH HODVWLF WDSH PLIJKW DVVXUH VXI¢FLHQW FXWDQHRXV VWL
.LQHVLR 7DSLQJ .7 PHWKRG LV LQ SUDFWLFH XVHG IRU WUHDWPHQW RI
GHVLIQHG WR DOORZ IRU D ORQJLWXGLQDO VWUHWFK RI + RI' LWV U
DIWHU DSSUR[LPDWHO\ PLQXWHV WKH FOLHQW ZLOO JHQHUDOO\ QRW ¢
7KH PHWKRG zZDV ¢UVW LQWURGXFHG E\ .HQVR .DVH WR PHFKDQLFDOO\ V
PHFKDQRUHFHSWRUVY ,Q D UHFHQW PHWD DQDO\VLVY DERXW HIIHFWV RI .7
HW DO LQFOXGHG ERWK VWXGLHVY RQ SDWLHQWY DQG RQ KHDOWK
VPDOO FOLQLFDOO\ LPSRUWDQW EHQH¢{FLDO HIIHFWV RQ UDQJH RI PRW
SHUFHSWLRQ 2Q WKH FRQWUDU\ UHFHQW UHYLHZ E\ .DOURQ DQG %DU ¢
FROQQHFWLQJ DSSOLFDWLRQ RI .7 DQG LPSURYHPHQW RI VWUHQJWK WKH

7KH PHFKDQLVPV E\ ZKLFK .7 ZRXOG DFKLHYH H[SHFWHG UHVXOWYV KI
IRXQGHU RI WKH .7 WKH WDSH FDQ EH DSSOLHG LQ WZR FRQFHSWXDOO\ G
DQG WKH DPRXQW RI WKH VWUHWFK RI WKH WDSH GXULQJ LWV DSSOLFD!
IXQFWLRQ YLD FXWDQHRXYVY VWLPXODWLRQ 7R IDFLOLWDWH PXVFOH IXQF
WKH DYDLODEOH WHQVLRQ LQ WKH GLUHFWLRQ IURP RULJLQ WR LQVHU\
RSSRVLWH GLUHFWLRQ ZLWK YHU\ OLJKW RI WKH DYDLODEOH WHQV

6RPH SUHYLRXV VWXGLHVY VKRZHG WKDW DSSOLFDWLRQ RI .7 FDQ LPSURY
DO $SSOLFDWLRQ RI .7 RYHU OXPEDU UHJLRQ KDYH WKH SRWHQWLDC
HW DO EXW WKH HIITHFWV RQ WUXQN VWUHQJWK KDYH QRW EHHQ UH
WKH HIIHFWV Rl .7 DSSOLFDWLRQ RQ PD[LPDO LVRPHWULF VWUHQJWK RI
ZLOO LPSURYH LVRPHWULF WUXQN VWUHQJWK LQ WKH GLUHFWLRQ RI PX
ODWHUDO AH[LRQ
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Methods

,Q WKH SUHVHQW VWXG\ DFWLYH 8QLYHUVLW\ VWXGHQWY ZHUH UHFU

“ \HDUV “ FP DQG “ NJ SDUWLFLSDQWY ZHUH KHDOV
EDFN SDLQ LQ WKH ODVW PRQWKYVY 7KH\ DOVR KDG QR NQRZQ QHXUROR
SHUIRUPHG LQ D UDQGRPL]J]HG SODFHER FRQWUROOHG FURVV RYHU VWXG)
QDPHO\ .7 DQG 3/ FRQGLWLRQ 7KH SDUWLFLSDQWYV ZHUH EOLQGHG RI .7
FROQGLWLRQ LQ D FRXQWHUEDODQFHG RUGHU $IWHU H[SODLQLQJ WKH S’
FRQVHQW ZDV REWDLQHG 7KH VWXG\ ZDV DSSURYHG E\ WKH 1DWLRQDO (

,Q WKH .7 FRQGLWLRQ WKUHH 3, VWULSHV RI HODVWLF WDSH 'DUFR
SDUDOOHO ZLWK WKH JRDO RI PXVFOH IDFLOLWDWLRQ 2QH VWULSH ZDV .
iliac spine to procesus spinosus of IW KRUDFLF YHUWHEUDH LQ D QHXWUDO VWDQGLQJ ¢

~

7KLV GLVWDQFH ZDV (UVW PHDVXUHG DQG WKHQ UHGXFHG E\ WR GHW
JHW QHDU WR Rl WKH DYDLODEOH VWUHWFK RI WKH WDSH ZKHQ L
DSSOLHG ZLWKRXW WHQVLRQ 7KH RWKHU WZR VWULSHV ZHUH SODFHG
WHQVLRQ )LJ $ ,Q 37 FRQGLWLRQ D VLQJOH FP 3,° VWULSH ZLWK QF
OXPEDU YHUWHEUDH )LJ % 3DUWLFLSDQWYV ZHUH QDLYH DERXW WKH
WZR W\SHV Rl WKHUDSHXWLF WDSLQJ DSSOLFDWLRQV $00 WDSLQJ ZDV |

Figurel: Kinesio tape (a) and placebo (B) application was placed over lumbar region. In both conditions maximal isometric strength
was measuremed (C).

3DUWLFLSDQWY SHUIRUPHG WKUHH UHSHWLWLRQV RI PD[LPDO LVRPHYV
AH[LRQ DQG WUXQN ODWHUDO AH[LRQ EHIRUH DQG RQH KRXU DIWHU .7 DQC
LQ VWDQGLQJ SRVLWLRQ 7R PHDVXUH WUXQN H[WHQVLRQ VWUHQJWK WKH
VXSHULRU LOLDF VSLQH 7KH IRUFH VHQVRU 3: $& NJ +%0 1HPpLMD
KHLJKW Rl WKH SDUWLFLSDQWCV VKRXOGHU EODGHV MXVW EHORZ WKH
IDFLQJ WKH SDGGHG VXSSRUW WKDW UHPDLQHG DW WKH VDPH KHLJKW D
RYHU WKH VSLQD LOLDFD SRVWHULRU VXSHULRU )RU ERWK VLGH AH[LRC
WKH SDGGHG VXSSRUW ZLWK WKH VKRXOGHU DQG SHOYLV ¢([DWLRQ MXV
UHSHWLWLRQV ZDV XVHG LQ IXUWKHU DQDO\VLYV

6366 6366 ,QF &KLFDJR 86% ZDV XVHG IRU VWDWLVWLFDO DQDO\V
YDULDEOHVY DQG UHSRUWHG DV PHDQ “ VWDQGDUG HUURUV .ROPRJRURY
ZzD\ UHSHDWHG PHDVXUHYV DQDO\VLVY RI YDULDQFH $129% ZDV XVHG ZLWHK

RQ WLPH SUH DSSOLFDWLRQ DQG SRVW DSSOLFDWLRQ FRQGLWLRQ
ZDV VHW DW S
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Results

$00 UHFUXLWHG SDUWLFLSDQWV Q FRPSOHWHG WKH VWXG\ )RU I
GLIIHUHQFH LQ EDVHOLQH PHDVXUHPHQWYVY :H IRXQG QR VWDWLVWLFDOO\
VWUHQJWK LQ GLUHFWLRQ RI WUXQN H[WHQVLRQ ) S

ULJKW ODWHUDO AH[LRQ ) s RU OHIW O
7KHUH ZHUH DOVR QR GLIIHUHQFHV EHWZHHQ .7 DQG 37 FRQGLWLRQ )
LQWHUDFWLRQV ) S | LQ DQ\ Rl WKH PHDVXUHG GLUHTF

Figure 2: Results of isometric strength measurements in the direction of trunk extension, flexion, right lateral flexion and left lateral
flexion; before (PRE) and one hour after (POST) tape (Kinesio (KT) and placebo (PL)) application.

Discussion

7KH DLP RI WKLV VWXG\ ZzZDV WR LQYHVWLJDWH WKH HIIHFWV Rl .7 DSSC
KHDOWK\ SDUWLFLSDQWY ,Q FRQWUDVW WR K\SRWKHVLVY WKH WDSLQJ DSS
YROXQWDU\ PXVFOH DFWLRQV LQ \RXQJ KHDOWK\ SRSXODWLRQ 7KHUH ZlI

5HVXOWY DUH LQ FRQWUDVW ZLWK SUHYLRXV RXW RI VWXGLHV LQF
KDYH VKRZQ VLIQL¢{(FDQW FKDQJHV LQ VWUHQJIJWK ORVW RI WKH UHVHD
HIWUHPLWLHY HYDOXDWLQJ JULS VWUHQJIJWK LQ KHDOWK\ SRSXODWLRQ
7ZR VWXGLHYVY ZHUH DQDO\]LQJ OHJ VWUHQJWK VKRZLQJ SRWHQWLDOO\ E
PXVFOH VWUHQIJWK %RWK VWXGLHVY SUHVHQWLQJ SRVLWLYH HIITHFWV RC
LVRNLQHWLF FRQGLWLRQV ,Q WKH SUHVHQW VWXG\ VWUHQJIJWK ZDV PHL
WKH DEVHQFH HIITHFW RI .7 RQ VNLQ SURSULRFHSWRUV DQG SRWHQWLDOC

.7 LV K\SRWKHVL]HG WR LPSURYH PXVFOH VWUHQJWK E\ SURGXFLQJ SXO
FRQWUDFWLRQ RU E\ LPSURYHG PXVFOH DFWLYDWLRQ DQG EHWWHU PXVF
RI'lRUHDUP ZKHUH VRPH FKDQJHV LQ PXVFOH DOLJQPHQW ZRXOG EH SRVYV
VWXG\ 7KH SODFLQJ XVHG LQ WKLY VWXG\ IROORZHG UHFRPPHQGDWLRQ\
VWXG\ RQ ORZ EDFN SDLQ E\ 3DRORQL HW DO ,Q JHQHUDO WKHUH L
VWXGLHY .DOURQ DQG %DU 6HOD ZKLFK PLIJKW EH RQH RI WKH UHDV|

7KH SUHVHQW VWXG\ LV WR RXU NQRZOHGJH WKH ¢UVW WR LQYHVWLJI
BUHYLRXV VWXG\ Rl .7 DSSOLFDWLRQ RYHU OXPEDU UHJLRQ IURP &DVWUR
RQ 5RODQG ORUULV IXQFWLRQDO VFDOH DQG 2VZHVWU\ VFRUH DIWHU RQF
IRU RQH ZHHN WKH\ DOVR IRXQG UHGXFWLRQ LQ SDLQ DQG LPSURYHG WI
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