93 Vo

Olxandy S pole ol il alxo

FAV-0+Y AF+e 310 50 ¥+ 0490

Qb 90 HUES I 50 Oblugd 9 LI ol (b &5 HLS & jeF (ST axfllan

\f-

oy Axlllan O 16 o8 Sy d (838 I (6 3y yo8 4 e

Tanizod 1M by FNigdao 9y oS &)

s

JoXIVE Mo hpdy 1 e/ YITO o g 3 ddol Sl A/ ¢/ A ol Cagr oty g5 4 lio Jlusl A4/-AITY dlio Sl 5o
<
ouS

53 GRS Sz Gl slaopol) s Wl e (6508 S 35 5l (AU g Ll 5 rdge slas s 1B g A
e ol 3150 JLad 58 50 Sllegs g ()8 (a3le (ol B L8 @595 oSl (e pol> addllas 5l Bas 05 (ST
Al oo (505 S 328 51 (BU 3,005

Y olows 8,5 plasl VWWAA Jlo 0 65l olBails ob,9 ciduily olBislesl jo jol> chiog ubos (B Ghgy g Slgo
loysie a3 518 GV el 5 G2 IV) Saws 338 51 (80 9,9,05 05,5 55 50 5 Sl wiadan ©)90 @ 5
bl e b s 513 g s il el S slo L it ) 5l 5 ol b
gl ] Cumdg )0 () (el 5 Slleg Sy yg3le j970 Job ¢jgine jome Jobo «llugs ogazme ;Lid 55 5
25 00liz 09,5 53 )0 lpaSilie dumlie (sl Jiiae t opgmy] 51 i

Sy g Pefe o)) a3 (oolad Sllag oP=o/2 2 1) )Lid S 50 plraly s Jsb slagasls )5 lagnSilse ilaaisly
RS o3 4 o (5 g 55 05,5 5 (P +1) 55 sl (s o sine Sl (P 1) Sy
s i 1, s o gine ials

1S anily e 45,15y LS b 155 sl 6 yaS S 555 sl o3l ol andllan slaaiily i 2ig g Azeaid
Ol Slodo carw e Vsb )3 5 039 3, 3925 e 4 a8 g SMlae ud Jlad 53 53l Az o Wisi e
S5 e ghgets 3ged Jab 5o b Pl s Sl 5 (5554 25 5 e o ol 5 5t
il CBlie (gl S, 0l 5 ol 150l Sy sl Sl i ouin

b 3550 Sl oy S L8 i e Sess 558 150l slaoly)

Ol colzile Seis 315 oty ¢ 23,5 ook 0aStils ¢ Dol S 5 (s ol T Slplid )

Ol olisle 8 colitile S Sy p5ke oKails oL plal Ol oy by St ann 5 38 (5955l 0,8 Sluslid =Y
Ol olsle S ol ol ¢ 35 ool aa8tils ¢ ol SIS w5 B el T A5 (a2l (s iy ) T
p.fadaei2018@gmail.com : S5 =l Comy o FAFTYFAYAD )55 g5 o PA-FFYSAYAA 1 ils



...)Lﬁ;ﬁbuujjd)wPugd‘\gvgjf)w@}j‘s)f.”‘\.due.a\cA/\

Specific Low Back ) oolaiz!s,s 108 4 Mo oyl )lows
SBgd slaplal 5l lag i ks e Jlal LJs 4 (Pain
Wgdioe (5225 o) 6150 et Jlrs (Sl slaglal 4
8 ms celio 5581 0 st 4 e Col (See S
M 0,81 aS" Wlodges (5,155 ladore [A] Wigd oL &S
g adly owwliol (g 10 3al8 oSl ( colaiz] 5,0 S @
o e S lminls al o atten b SOl sy sl
Joll oSe (59508 st 9 (2l IS LS conlis @ S
Ol D88 gt o)y (sbayl Cules o aS o0l s
e RS g0 3,0 899 Olie 0l 31 yo [A] olo wiales
olie 555 558 s S O gt e
ol o o anh Blas e S5 lS 5 o3l
2 a0l s Joall oo (g9, iz o ST el
Jlad Sllug S0 (g9, o oo plol ldlas yo [V]
(Center of p,> 35,0 g {Center of pressure; COP)
Sl 00l 5,155 5,0 505 4 s oyl )lews 0 amass; COM)
HLid 5 e Sllwgs anals il of 3l 4y o )l lews ol &S
o3 )LiS 3 90 (nl A WS S prr S0 s SeS
sy 9 Lol Jolad ossd sl 5 cnd omly S8
IV el olhlews ol
2 @l S5 LS @ je5 0958 pgad s (el | (B
@ losls plail  pg Sladllas 50 a8 4 Mo oyl Loy
o Ll b, Ken gFayez axdllas gl &y ()lgi oo digad ylgic
2l S e oS i 4 Waged plyie gl el
(NS 5 B oy sz U O, (b 3)s 68 () lecs

O pae ol Jdo aS sus el lagSIl 4 e

doddo

(Lumbar disc herniation; (5,05 (slo,pe S 523
wlodys jop 5 LSyl (nimls 5l o LDH)
Sl s o Jedo @ 505 4ol 0 5t a5 wdloo (a3
@ 7 Glogps (ol o)ls 5 S gli ] als (S
& @ Ml phlem )3 V] 05d g0 sl (6 5a5 sloo e
el ()l lages g Shak Slope pm Sawo
9,055 Eely Coled 5o 5 00l cras glodiy ;) (g5lwes,id
doy AV e g Sl el je sy Jlal
G5 o0 Vg (Sl pnd oo V(S e ys eS
O Sad 38 e (pl 8 el glisl Glag Lo Lo
rlasl g 4 |y (Sl slosys,08 oy T sl pe
Jos cov hlass doys ol slalo o [Y] ams e
@il SRl S i jsbar Shws @8 s 4 (Sl
5 [Y] o35 (2 lades )3 45, Gueg &S5 9ba
ous (3)l35 Jlo O+ B ¥ S8 0 ol e €55 cn S
0)d ey 3,0 60,8 108 Jolh joS S 38 ol [¥] o
Sl (grdo e (4385 0l ) 9 SSlew ceae s jo (5L
[6]
5 a5 O Soales o PLST 510,068 4 Mie ol 4
» Pl S &5 ol U5 Slpes 5 Sl el
o2 p Cdedr jamaly J7US 050,08 4 D Sl 31 55 (Al
5 by i gt Cone LS 5 ol 5,95
Sy &bl sl oyl )l bal e s o LS

IV] o ol o ,L23

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



FAQ

o1, @u&f &1y,

0S5k OYIEVEYVIY s 5 yioicilo VSYNVEVEVNE
a5 5

Slos 09,5 slaggogesl sly adlllas 4y 5955 slaylore
&8 b dow risk (Bulge) « oS Sss 338 o b5 Jwlis
4z b a8 0,0 lie L5-S1 g L4-L5O sloo oo Suno
OO-FO cew aials jo &b+ (Quebec) SusuS dol i 4
So by GBS 4 0y 9 Sl L RS &5 L
W39 AL8)S 3 )z g Ao 3590 i Slgiles

JrS 09,5 glagoge;l sl anlllas 4 99,5 slolire
OFs 50 00 5 Lol agie pae b ol Jeld 5
§ o slo s 4235 sle i b (55 sloo
7S a4l )0 (Al Jes aile Jold 05,5 99 (sl aslllas
(S plail g Slii g glag lial o Glod el
L (orae 5)lon (Hlae (orae OS] Gyl (o
3,5 455 2 5 gilj ko o 5l ( B9 ye (8 YL
9h (535 o) o8 is Sl a5 L 0 S5l b

i) gt Jaises AlalST adls ol 0,8 a5 5l
ool el alol (LSS slacns Hlas 550 Clanal g udos
oBiale;] ;o VYAA 6o BIYAA 3T Sloj o5l o anlllas
praie bwg oladle)S (sl oAl (23559 (SASuGle
s axlllas pl pizen A ool 3y clid o]
ol 4 olisleS g3, oKl D oS
w36 s IRRAZIREC.1399.007

cile I5) Jims sy 5l eolizul b b _isgesl
O ool jsb & 53 Lol 08 g e (5 (ol S

el ooy Gl ST (3o 9 o5 Jsbo (28, ol s pos (a8
S350 45 Wiogas 3T eoylSed 5 Lee iz [1Y]
FerSslr cur Sl Glapasillo tdear (60,9505
Sglite il ol 3l S L83 55 0 g (38 ol (555Ul e
DY] el

39 2baS Lad ayer oW colis Coenl 0929
s lalllan dina ] 55 o8 poS Smrd 555 4 Metno ol 31
5 il SOl Jo I F] sl 4285 & 50 (gog0m0 5 o5
(2SS L me bty Cordy 38 cSLl
5 L8 Sy Sllug 5 Gl plil 4y s mjed o,
Sl srbie 5l Wl o plls L3l 4y s Lo | e lie
SIPIPL 5l o9 3l e (S Sy DEIe (6,515 @
Saa Wil baolingd 5 (raatie Gl 55
(ol 5 s me Gl e 0l adlllae ) (e
@l U5 o JLed S 5e Sllag 5 gy () a3ls
Dl (608 Sewd 538 5 LU 50 S
9, 9 dlgo

el Wiges plsae 2 03 YT olasd ( dhrogs 3a85 0l 5o
Sdle s gy (olel diges slaws asisls jga> adllae jo
G*Power (Ver. 3.1, Heinrich Heine University,
chw /A golel ol 285 s s L Germany)
008 cpeed a5 VE Effect size=+ /AN /0 (g lo sso
533705 05,5 53 5 iadia IS5 & ooyl () JS2)
LGB YY) S 09,8 5 G V) Saws 338 51 (2L

8 Jlo PYLEEYNY i Jlae Sl g Sl

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



...)Lﬁ;ﬁbuujjd)wPuad‘\igﬁ)w@}j‘S)Q\AJJUM\CQ'

o3lal (LT jeis cile dSw) s 08 alwgas Slgso b
35 2 (595D 0jg e b (S 0395 (aSLE 0l ad S

VO] wls (g 5ol (o )

axdllao 4 39,3 S ol (231 313
{ ‘;' - 'ﬁ: J (n=‘a’)
M=117) axllao 3l ool Sd>
> M=)+ ) 39,9 W lure sl
20 &8 ph Cur phhlow culs) pae
(n=1%) axflan
4 99,9 gyl syls o8
(n=Y¥) axfllao
v X l
(M=VY) J555 095 4 (amari M=YY) jlo 09,5 & (amasi
kb))l

IS HLAS @ e sy (2L
PT- oiws b pJlw 09,5 <L

JLiS 2598 sl ll b5l
oliwsd b jlow 09,5 (ol S

(n=Y¥) Scan m=\Y) PT-Scan

119 sl 33 (851 ol 13 pllw § Gt d G I (Ll 593 405”0 Mo (109 5 &0 I F350T _yaructii 9 la1,9 090 — | JCs
S 2,5 dslnleS slls sKiws (pl) als solazwl (! Syglaer yshie 4 gl & HLIS a93e8 2!

Sl (Zebris) (s 5 HLad ajei olSiws 4y Comd +/AD ehaas [Lid a4 5e5 olliws 5l SLGS Lad a3e8 sloosls

(F JS) (a3lsm (shige el o8l gy Lol 508 oS calomagie gLl PT-scan) Sl g

VEer o oyled ¥+ 0493 Olwndy (S p ke oK1 Ao



£4)

o1, @u&f &1y,

G5 4558 5l S el sl ol edle [VF] 0 s
wz a5 ad alwlgs 03 5l beplail g Cllac o anulesl
2,973k gt Send ploxil Do o asmo plnil pojl g po s
Jd oS el S a3y puzes i ool 08 4 S
ot bawgs ofws lad e slapste 23l
B el g Sejlail Cya b e oS olKiolos]
Seod o ) aSE 9 ) a8 5lel 90 o 2L
ST o5 5o 5 b oolisad ¥ g8 51 L e 5 sk
Sl oz [IV] w8 amlos Yo18 s
(Sblug S5 00gamme «llug S>oS 0dgdzmo 1 ol
Center of pressure path ) ,Lid 5,0 Gluwg o Job
(> LBl cllug o laibiwl Bl =il «(length; COPL

[VV] aibse il oolad clilug o lasloul Gl ol

Right Force

(V Jsy  SIE
Right Force + Left Force

Forward Force

(¥ Jper)  SI=
Forward Force + Backward Force

G S0l amio S g jgiile dman S (glylo oKiws oy
shls a8 cail mipe o lo Bex0r Coluw a4y lad
Wil 3 VPO ol S aigei S8 5 S VY
Jste loial, b Lo Soge)l «Slinl cus s [VF]
st dibie 59, p b 50 Oyson alay b b olRtlej]
g W8S oo ) QLS HLEd oliws axio (59, p oud
@ Sl 1B G LS e lngl O jget lacaws
2B Al sols o350l b Soge;] 4 yge;l S Bi> jelate
S el Ve Sl L Silas a4 (ge3] gzl oo plos
Gillae 5 <enls 158 lens (59, 2 Lo 5l s Voalols o
oS i on melats (ool gab el 5 08 8 W8 L
Ao Y Lo LSS ¥ adl Yo Soea gge3l e aiS
ol eSlen ol 53 3 208 L S5 58 o ol

ol Jelo g 325 Caz aled 0ol plsie 4 S5 4

GCTlw! SOl 90 (b IS v T curdg Il (sisei -1 JCS

bl i g ,La8 35 e Lo 4 gy pe slaas s
iS58 pe Dl potd 50 Dol (i (et sl 2o )0 A0

3l asg Oyle JLad 35 e o b sl ol acwlxe

255 4 by oledbl e gyl Julxi g 4325
oad e 53l 5 oolitl b JLid 35 e iS5 jlad

s ploul Solwl adl> o olfiws 4 Juain e ($9,

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@u@



...)Liﬁj!ﬁ@\ib)ﬁj&)wPL’Q‘:&@}{,J}L@@}}S‘s)gl\‘\due.a\cqv

V& as SPSS 13l 5l o ylel Julow g 328 6l
bl jglate 45 Shapiro-Wilk yge3 51 ol o oslazul
Gl Sy 5 Lysie & byye sleosls o Jloy
Sz Jis t ggeil Sl e g ad plonl S35 500
Sleogas (39 OSes Sl 5l 09 93 m awslie
sskate s Levene (ya5l 5l 5 aalllae sla sk 5 315 00
2 e gl ab osliil b uil)ly (SKen o)y
RV PCER NI I P
&8 1)) Slare 0,8 VY 055 99 (hrogh aslllas cpl 5o
g oo aual o8 )lin (W) JraS g (e Sugo
255 G el (Sae oS Suss 358 g5le )50
o 13 asle Sl 1) mal olleg 5 ol S Lad
b e oSl Dbl g dmslie anlllae (ol )3 i
(Jol e 50 09 095 90 50 b Sllag 5 Qb &S
lo Soga3l o yeggyil 5 SIS 5e0 laShy Sy
bl ogasl Lagi 09,5 50 (gl 5 oad )5S

(\ Jj») Cwl 0dls 45‘)‘ J.Oa.m.o

(Standard ~ al> eld allug o laslisl Gl
«deviation of COP anterior-posterior sways; SDy)
(Standard > - J=ls ollug  ojlabinl Gyl
Jsb «deviation of COP anterior-posterior sways; SDx)
sy Job Dbl ogazs lad S e plrals jeee
Dol zlgl Glleg ce s gile jeme Jsb ¢jgie
(Asymmetry -y)l&5 azls olie acslxe lp uicen
G ol 00 dmle jlade az )l .ol oolaiuwl dndex; ST)
Al o ol o JolS ol caims lid wil SI=- /0 L
St do s Sk il SIS0 o] Caws 4 Jlade S
Wil S+ /0 sdnl Cawots laie 51 g conly b 0 gy
Jlossl el oz sy 50 9508 Fobe weps Sy
EEIVY)YY PP L ol g e Cod jo brg s ol
dowle Hlode ST VY] ol acwle ¥ Jge,8 5l a8 ol
59 wslhe Caxsg esims Lis SI=+ /YY L (gglas oo
R Sl 990 SIS VY 5 L e g gl Coond (0 90
Sl SIZ VY 315l b e g aiiily Cad (o g,

IIV] el aziy g b sl Cond )0 9508 iol8l

o 30 0liilo 35 g 10 S5l § (6505 &G d i 4 Mo UG 0955 90 13 G 40419 45T 9 ECI T 500 Silatkio (B y9 3Tl durlio — | oA

1194
SN ooy 3l B ) . .
(8030 yio 3 o 5olu) (p5S) 09 (o i) o3 (JLw) o o0yt
) : - aSilo £ ylzo B gl aSilo £ ylzo Byl Sl £y Lo Byl
Silat ane 1yl ol £ L i ol £ L 2 ol £ L ]
Lowo 0945
YONeENIOF 2OIVOESIYA YAV =N AYIVOEY/OY 2 ( :C:
n=
e ° e
YY/VYEV/FY £ IYAEYY/Y VEYIFVERIYO INFARESIARS J)ﬁs e
(n=\Y)
<IY\Y ARNAS <IY¥f- «/a¥Y P)I..x.&o

IS izo IS IP< /4 Q) (faiwot 5057

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



fay o1, @u&f &1y,

(Y Jgaz) P=+/22 1) o)ls (g)lo sme gl 09,5 90 (o b B HLas 58 4 baye sla el pgo isu o
g P=+/-0V) Jlid S glaly puwe Job Guizpes 033 s (V Jgaz) wad auslie o2 b og)S 93 opm

IFUA oo 3 oliilo 357 15 33 S 9 (5505 & G5 40 Siro I 09,5 93 33 b 5 S (0 jo (Sl sl puilho duglio —F [l

. (A VY) Jais ey g (8 YY) Sanog R LGS L AL
PO ot il ofies jadiay SR ITEIS M
YY) V¥/YYL VYA YV/OV £ ) «JAY (Sasla) usina ysaa Jsh
YYY Ya/4¥+£V\Y/7Y YA/YYLYY/Y? J:\.A‘;J:I.A) Jjjh)ﬁd}h
/oYY YOO YFLAF/ 4§ FVFIAVAY L Y/YO (&0 Sialia) clibagi 03 g2na
A $/EAL /YO V/VY£E/V) (o) A ald cililbgd
TRt ¥/YVLY /70 8/7YE F/YY (Sarla) o2 A LN il gs
IS Fizo IS IP<+/+d i_fiuolt ‘J}ojf
&59 Olime (e § 0092 43,18 5,5 00595 45 55k als s Jats t g lel (3031 (i @l ] 2 ogdle
Jgaz) P=+/+ 1) casl ooy ol 3l ol b 59, 2 950 9 &85 OB aPLS  Sews 38 51 (LU 50,05 oS
(¥ 059 NS ,5G ooliusl <l o b g0 ,» g5, 2 «SD

289 98 )T 9 (5008 D 8 b Mo OB 095 99 43 (COP) 4Uis 5 40 (s jals 4 Ly pdlio puTlo duglio -1 [94>

1134 Sl 0 olislo 5~
X (AVV) JASog & (L VV) saS Sy Gib o £ .
P . ‘. o (COP) i 38 5o cililuasi
Ofila £ e Gl jad) Ol £ e Gl jad)
e VIY/AF £ ¥7/7Y YAVNY £ 7YY (Gasks) J28 38,0 Hadds s J o
AR d/8Y £ V/V. YE/OA £ AT (Al L/ sia Lia) Clilus g5 e you (pfiloa
ofee) [Oute/eY VALEVAR (M) | 52 O QS (el (nfisa
IS iz IS IP<+/+d (Jfaiwot (5057
Solas  anlllas 09,5 90 (o (upper=+/A)  dower= o asls a8 ol i e t gkl oyg05] s
gy el duslie l sael Cawods s ol (g by ixe g (upper=-/AY Jdower= V/A) 4= OH/YFF P<./--))
o pae daly )6 Ll Jlode g canly g o by =YIYYY P<:/e+)) (SDy) als  elad obleg
Mo 05,5 5 J,uS 09,5 ;0 L 90 (s 0023585 (G950 (2 Jsb g Sllwg Casyw g (upper= #/§7 dower=-/YY
sl 00 @) Jgaz )0 jaS S 525 4 VEY d= OYYE P<o/e o)) Lid 55, alrals e

M=1Y) S5 5 (1=1Y) (S p05” Qs G5 & Miwo Ob] 09,5 93 13 OIT ald § 5400 v jsF Ao sd 4 Lgspo p13lio pTileo duglio —F 94>

1A Sl 30 oliilo 5~ 5g

VEer o oyled ¥+ 0493 Olwndy (S p ke oK1 Ao



...)Lﬁ;ﬁbuujjd)wPugd‘\gvgjf)w@}j‘S)Q\MUMYQ\C

4 el 4 Sl sy | CRE
g d 4 w35
q 9 9 s
3 3 3
] [ [
Z s L sl Z i L sl Z e Y 5 51y

Ofiliat i il jad) Cliliat sl Gl ) Gt sl il o)
JYFQFYEY/NY O/Y /YN /FY VRV AY VAR FY /FOY A/aVAY/) YYYEVY
s VIYFEY/Y /A £V/AL D FIALY/NY Y e k)Y Q OO OEYNY YA Y . g
- - ~

S B s Sl ST 0Aitdd Hli5 i dSOST= 2/ b (S5l )& L ol duwlmo yIddo (5T %

00l by S (895 2 O 039 5! LR ey Jl ge
b
A5 a0 Wlgioe g9y )by Jlaml (ly o
Sandg 50 sl JFUS &S iz wad o0 ) end poealy
P A bl (I e e S2LS 4 Ll
oo 43,0 3925 Judo 4y S S (318 4 Dl ol 3
oaY 9 J)L?‘ ‘Q] 2 °5>Lc 9 00 J)L?‘ )L?o SRE >
il (2l B (6loygain (97 (55500 (o s 5
Y M VT TR (RS L S PRIWE PG SR Y v
Jlo Glgie 4 [YA] 005 o (&5 5o ptw 50 (60,Slos
e o> Olebl agy g &8 a4 Jil alS
A5 OMae a8 palS 4 e Wil e (635 e olacl
axdly all Gy Sllegs o] 4z 50 45 0ud b oo  Lagil
L oyl g0 o,lal o), San 9 Morag guiss =«
S @8 4 M hlosy )0 )by B Slagsl ()
o boas Odas ans A5 Woged Glgie (g peS

@Md&‘éwlsod}s .Ia.uj.oy‘)sl.xcdodlﬁ)w‘

z .

(55 Gl o olaSl slasys (4558l5, ot
e 51 (S 508 i g 4ol S 338 Logas
RS gl DL et (2l Jleel &,
ol o el Slleg 5 (2b G5 JLaS ms 092 aslllas
Sz sl 5l ghlew eslinul jo Wl oo ol Lo
Gl ) (g)lom S 99,0 55 Sl g 03ged (5 S sl
@ oS (Dlae Sl la ey g8y 5l (> g ool
Sl @pSsle wasoe g5 b )b S Jod salavly
DAl
o szl Sllug o5 ol plis ol s aoms
(039 Jo2) by 99 52 G )8 pae Cleay Sliwl Cundg
ol 4Ll liBl a5 Sans 2 4 e o3l o
S 553 51 30 3,0,05 a5 ol (Lt baasly (ypizen
bl cdle o by 95 55, 2 LS (W @y 23S 2
P 50392 40y 5,25 @595 45 (5 yobos 4LBlS 55T
A el osgy S8l cl) Sb s, 2 sLed s Ol

«Saws 58 5 A6 0,008 ol 3l j8 5,0 392y vy 0

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



£40

o1, @u&f &1y,

Pl 48, So 1) o (39 5l s h i Ol S I6 RalS
Ivyl s o

Obbes Jolss J 58 (o a5 L) Se 9 Li Gadioss 5o
a5 Widges iyl wiSb S S 38 4 Dl
pas ol jsb dr wlgi oo 10 s s S5 (59 (ol
2 Do o131 50 laly ()b e (20l380 9 )b & 565 )85
IVF] 0 Jpas 1) joS Sams @38 51 256 9,0,68
Sl el a5 Wo,S (0,155 ol )Ken g Rossi (yizee
b U5 dge b S sbeaiss 6y, (BSuply
O 53 el plogs alS cel Wl oo 5 0392 ol e
asdlas 1o Lol [YO] 595y G JLid falS amis ;5 5 o yed
Ban b (os > Sl ped 45 w8l 0 ol )Sen g (550
S Jlad slapasls » 65l g Szl Jobs s
Ivel oo ot

Condge (oXke 4 a5 23 350 plralr e Job
IVVT oo i alaoed 12 50y 5 oS Jas slag s
Olye 4 Wlgioe g 3)ls LL)I o g2 550 b s @
2 AVAL a5 Jae Jolss 555 gl e (o3le S
S L jled e Caxdee el et b K S)le
51 whaw 215 55 (o pr2 35 0 Sumge 0SS
SLapsilSe (0l Jos 3)ly el 5 03,5 ot WSl oo
e 48 358 o0 (BLIl Slag s Dl sl Al 5 S
S sbgsl g 33 ol S (Sialos 5 03l poe @
039 @lralz Gl o | o clde (g o wigd oo
57 5 Sz 0,0 Joodi Gl 18 Sz 00 4 D (Lo
Ival o5

03,5 sl |y o, lEel (5,10 plE (oSN (55 1 00505 40
ol (Soe Jole (l g o (ab 8 (523 0l 4y oo &S
[T sl o339 J S jslaie 4 laly o )& 0055 o
M olylo ) &5 Waged el ) Sen g Kuai iz oo
Sglite b o8l &y Lo 45 SLalS 508 St 328
Ol Ty st (N 5 I8 (gt (33 2 aseis s sl
@ e Wlgi oo (5> o) 4o Jele (nl &S wams o
Sa oS ead Gl gl a3l e JUl pas
S plal & gy a8y @ BV (S s o
2 e 31531 53 S el o b (ina oz [V ] sl
S Sl ceas aly; (65550 S S 38
JUl a5 wisges ol el oS Sags 38 (WDle 0555k
ol yor (MK b ol (l po (SL plail 4y (6531 e
aS oud Sz plasl g 0,0 jlacsl 4 yoee dloe ol g cunl
o Alg o adjle opl Gl e g ladl glasys oy
Davi] o3 Shholsye ol cus Sl slas ol
555,150 5 009y ol anlllae gl biwl, o laazsly oyl
S led oo ~>—-'l4 Iy ous
Ol o9z aslllas o )|, Sen g Martinez-Marti  yuz s
a8 Gl Bl 08T Seans 338 4 Mo e o a5 oS
Olwg Om s O sz b sslr S (g, L S
P eyt & & b L8 e s el
Sl IYY] 3,00 8929 s ne g e abasly b (sol> a3
b oS 0,0 lpee 45 358500 ol L3 sl il b ol
orzes Sl L)l bl gm0y Jeo ) poe

Sy 0,0 505 a4y M ol Bl a5 w0 o lis Sl Slaslie

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



e B S Sl 5 ) asls (gl S 5L w55 s S alllas FAF

col & oia b 3 (oanlo 12 5l 455 m cnl by [YY]
bt &S > olml (38 o) oSNy DSy 8L
crge gy onl Llate 5 05800 obj Gyl Jlosl
(S oy b o S 3 oo b IS 4 ol jlid Jleel
ol g aslis S alis e o Sles 5 k3l s,
cely g oogai H1,S5 pole jsb 4 1) G390l LSS 4z
39 o 38l (6 e Dl 188 g ;O B9 g0 YIS Wyais

[YS]

oz 5l cuils 0929 glacosgume dslllas ol (o

S1as la Sogesl olaws () wges o)Ll 59 150 a0 g5 o
SR diged Sl (g9) adllle ploxl Llyd (pdioe
oots 508 g Al ol Cilhe 4 eesl le caxials
o Ol pac Ko Cusgame (Y wpee YU I 6l
2 0l amlie 5 oy digad ;o anlllas sl sl lojen
slagasly plojes (ow)p Bl pae (7 iz 99
sloarls ju az e Jolod v (SSlenS 5 (SS
G el o8 4 cas dslllas ol o Lid &5
Sydiso Sleidn 0592 (nl o GBS & Bliie (S g
ol 5 5lem (I o iz o) polo aslllas gloa3lis b
EMae 16 8gb co dogs oy 1 odle ailed )y s
9y 2y SdS 0 yed g Glop Sl Jie @y (Sleye
G2 SR b ohlen 2b &5 )lad wje o5 e
Soete 5o Alae (n e 5 00903 gy p ) (50 S
e Bas aml> 4 |y oL S lid mje sla S

S Sllog b3l 5o axg 3550 Jalse 51 S0 (S
g Job b Gllug ey sl Olilugs ce yuo o,Lid
g 0d9aze als o)l pofins dlal) jladS e olral>
25 S 518 4y Mo ol 8l jo )Lid 55 0 Dllugs e
Olye 4 45 aBboe (des e 2l 53,0 0929 Lo
el (535 S sskiie o ol ey (5 005 iy Jale
A Y-t
Slyil ol Gz 50 odel Cawd 4 @l 4z b
Sd 38 @ Mo 09,5 o> ol Sllug o lailiul
285 Gk a il e b gl giae Dol @il g oS
0555 95 Se 5 5 Fbe Sewd 38 Gl 09 S
Gl s Sy > 5 A3 Sllug o jlasbiwl Gl il
30 Joles Laa> (glps oolitul 8,90 & poly a8 Ly 5 asislas
Sz 0 Sllugs J5uS g b e onge a4 (A (o3
USSPV 0 ) BTSSR TS0 ISV SR [ RPN FA A
Sz o Jobs i ekl tle 4 pol 3o )3 vy o
S [ g yg0 e wiely o osge 4 &5 (Al (ol
JrS 4 0B esay S 318 4 Wie 095 )0 1SS
S Wlgoe 5 ol nl ises Cuzr al ye Sllug
olid Slidios uimes LYV] wsl Slleg il LYs
0, Slos ol poS S (38 4 M ol 81 o aS oulls oald
aels alS a4 (60)lge ;0 s sg2g b g b e SDlas
S o Slae o e amo ¢, b gn SIS D S >
ORRL 45 (63)lge 50 5 b e jpuSS o y90 DLAe il
580lee o) Judo camo 5 o (aSIE (o j90 (55 > anals

aiboe b oo slojgusds LML OMae gadly ol

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



fay

o1, 6"’"‘5 &1y,

25 o0 dnogi uizpd hlel a3 lag] ol S s
oolaiwl ciseilys slo daliy jo S ylol oy jualS (LS o
@ wile 4 e (o yed o g 5 cenlie SIS
4 g Jlb Baa b (Dlae prae Slypd 658
el S als GlEs gt cwas ol oMas abge
A3l Claite o ol Sy 2alS 50 cenli
S8 g NS

s bl oliile S (531, oty o Coles b ol allie
5 dgas S b a5l 0 4 ola ogel pled 5l e
2L oSl b5y isunly olSilel lulis s 5|
5 St JoS wisged 63k Ghegh onl (@alel sl el

ol 1y Slo,ad

5 el Sllugs a5 ol ol ols gdss ams
(039 Jo) b 93 o G ()W pas Clleay Sl Cunsg
el il Ll a8 Sags 35 4 M ol3l o
Segs &8 5] 30 3,0 508 a5 ols lis baatdly iz en
ool el 50 by 95 (59, 2 lad o)l & 595 Ll
R P 5 095 45, Sy 5,5 @595 oS 5 9bay axaliS L5k
A4 cwl ooy Sl cl) sb 55, 2 sLd s Ol
e lilos ;o 4l s L33 me8 6981 AT ) e
Sde (Vs 0 Wlgh 68k anlp S0 (Saws 3
azlye (6,500 O L) lass 5l atws (nl g oaile (SL
b ogdios dnog 039> onl oLkeyo 5 0Ll b 4 aules

Oyl &35 4 ol 3l ol gl Ko Sl s OMSlawe 3 ogdle

References

[1] Shane R, Iwanaga J, Oskouian RJ, Moisi M.
Surgical Anatomy of the Lateral Transpsoas
Approach to the Lumbar Spine. Elsevier 2020;

91: 95.

[2] Nori S, Stern M, Lee SW. Clinical Diagnosis in
Physical Medicine and Rehabilitation. Elsevier

2021; 11: 21.

[3] Sipko T, Chantsoulis M, Kuczynski M. Postural

control in patients with lumbar disc herniation in

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



...)Lﬁ;ﬁbuujjd)wPLZ‘@Q,;K)LUZ@}}S‘S)Q\MUMYQ/\

the early postoperative period. European Spine

Journal 2010; 19(3): 409-14.

[4] LiJ, Zhang Y, Song S, Hou Y, Hong Y, Yue S, et
al. Dynamical Analysis of Standing Balance
control on Sloped Surfaces in individuals with
Lumbar Disc Herniation. Scientific Reports 2020;

10(1): 1-9.

[5] Huang YP, Bruijn SM, Lin JH, Meijer OG, Wu
WH, Abbasi-Bafghi H, et al. Gait adaptations in
low back pain patients with lumbar disc
herniation: trunk coordination and arm swing.

European Spine Journal 2011; 20(3): 491-9.

[6] Gholami Borujeni B, Yalfani A. Immediate Effect
of Respiratory Muscle Sprint-Interval Training
(RMSIT) on the Plantar Pressure Variables in
Athletes with Chronic Low Back Pain: A
Randomized  Controlled  Trial.  Iranian

Rehabilitation Journal 2019; 17(3): 271-8.

[7] Maribo T, Stengaard-Pedersen K, Jensen LD,
Andersen NT, Schigttz-Christensen B. Postural
balance in low back pain patients: intra-session

reliability of center of pressure on a portable

force platform and of the one leg stand test. Gait

and Posture 2011; 34(2): 213-7.

[8] Deepashini H, Omar B, Paungmali A, Amaramalar
SN, Ohnmar H, Leonard J. Reliability study of
plantar pressure measurement among low back
pain patients carrying different loads. Middle-
East Journal of Scientific Research 2014; 21(7):

1044-50.

[9] Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait ground reaction force
characteristics of low back pain patients with
pronated foot and able-bodied individuals with
and without foot pronation. Journal of

biomechanics 2016; 49(9): 1705-10.

[10] Jafarnezhadgero AA, Azizian KN, Alavi MS.
Effects of Walking with Internal and External
Attention on the Balance and Plantar Pressure
Pattern in Patients with Low Back Pain. J Rehab

Med 2020; 8(4): 227-35. [Farsi]

[11] Meints SM, Mawla I, Napadow V, Kong J, Gerber
J, Chan ST, et al. The relationship between

catastrophizing and altered pain sensitivity in

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



a4 d\)@j@&f &1y,

patients with chronic low back pain. Pain 2019; of the Forefoot in Individuals with Diabetic
160(4): 833—43. Peripheral =~ Neuropathy: A  Randomized

Crossover Study. Journal of Research in

[12] Fayez ES, Elsayed E. Foot Pressure Asymmetry
Rehabilitation Sciences 2016; 11(6): 407-12.

in Patients with Mechanical Low Back Pain. Med
[Farsi]

J Cairo Univ 2012; 80(2): 7-10.

[17] Braun BJ, Veith NT, Hell R, Débele S, Roland M,

[13] Lee JH, Fell DW, Kim K. Plantar pressure
Rollmann M, et al. Validation and reliability

distribution during walking: comparison of
testing of a new, fully integrated gait analysis

subjects with and without chronic low back pain.
insole. Journal of Foot and Ankle Research 2015,

Journal of Physical Therapy Science 2011; 23(6): W
8(1): 1-7.

923-6.

[18] Xia Q, Cao J, Cao X. Features and Test-retest

[14] Battesha HHM, Elhak RKAEG. Effect of trunk
Reliability of Plantar Pressure Distribution in

control training on plantar pressure in patients ) ) ) o )
Patients with Lumbar Disc Herniation in

with lumbar disc herniation. [International
Walking. Chinese Journal of Rehabilitation

Journal of Therapy and Rehabilitation 2020,
Theory and Practice 2015(3): 307-10.

27(8): 1-12.

[19] Frost LR, Bijman M, Strzalkowski ND, Bent LR,

[15] Javdaneh N. The Effect of Six Weeks of
Brown SH. Deficits in foot skin sensation are

Corrective Exercises on the Kinematics of the ) ) ) ‘
related to alterations in balance control in chronic

Scapula in Males with Scapular Downward
low back patients experiencing clinical signs of

Rotation Defect: A Randomized Clinical Trial. J
lumbar nerve root impingement. Gait and

Rafsanjani Univ Med Sci 2020; 19(7): 693-712.
Posture 2015; 41(4): 923-8.

[Farsi]

[20] Morag E, Hurwitz DE, Andriacchi TP, Hickey M,

[16] Jafarpesheh M, Sadeghi DE, Fereshtenejad N.
Andersson GB. Abnormalities in muscle function

The Effects of Metatarsal Pad on Plantar Pressure

VEer o oyled ¥+ 0493 Olwndy (S p ke oK1 Ao



...)Lﬁ;ﬁbuu)ijd)wPuad\g,gjf)w@}j‘S)Q\AJJUMQH

during gait in relation to the level of lumbar disc

herniation. Spine 2000; 25(7): 829-33.

[21] Kuai S, Zhou W, Liao Z, Ji R, Guo D, Zhang R,
Liu W. Influences of lumbar disc herniation on
the kinematics in multi-segmental spine, pelvis,
and lower extremities during five activities of
daily living. BMC Musculoskeletal Disorders

2017; 18(1): 1-3.

[22] Martinez-Marti F, Ocon-Hernandez O, Martinez-
Garcia MS, Torres-Ruiz F, Martinez-Olmos A,
Carvajal MA, et al. Plantar pressure changes and
their relationships with low back pain during
pregnancy using instrumented insoles. Journal of

Sensors 2019; 2019.

[23] Kinsella-Shaw JM, Harrison S J, Carello C,
Turvey M. Laterality of quiet standing in old and
young. Experimental Brain Research 2013;

231(4): 383-96.

[24] Li L, Zhang S, Dobson J. The contribution of
small and large sensory afferents to postural

control in Patients with peripheral neuropathy. J

Sport Health Sci 2019; 8(3): 218-27.

[25] Rossi M, Santoro G, Maurizio S, Carpi A.
Spectral analysis of skin blood flowmotion
before and after exercise in healthy trained and in
sedentary subjects. J Sports Med 2006; 27(7):

540-45.

[26] Newton DJ, Bennett SP, Fraser J, Khan F, Belch
J, Griffiths G, et al. Pilot study of the effects of
local pressure on micro vascular function in the
diabetic foot. Diabet Med 2005; 22(11): 1487—

91.

[27] King AC, Wang Z, Newell KM. Asymmetry of
recurrent dynamics as a function of postural

stance. Experimental Brain Research 2012,

220(3-4): 239-50.

[28] Kinsella-Shaw JM, Harrison SJ, Carello C,
Turvey MT. Laterality of quiet standing in old
and young. Experimental Brain Research 2013;

231(4): 383-96.

[29] Afjaei H, Rahimi A, Kalantari KK, Baghban AA.
Relationship between Lumbar curvatures and
Foot Pressure Pattern in Sagittal Plane in Healthy
Individuals with a Normal BMI. J Rehab Med

2019; 8(3): 51-6. [Farsi]

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



o1, 6""’{ &1y,

[30] Newell K, Slobounov S, Slobounova E, Molenaar
P. Stochastic processes in postural center-of-
pressure profiles. Experimental Brain Research

1997; 113(1): 158-64.

[31] Lugade V, Kaufman K. Center of pressure
trajectory during gait: a comparison of four foot

positions. Gait & Posture 2014; 40(4): 719-22.

[32] Hadadi M, Abbasi F. Comparison of the effect of
the combined mechanism ankle support on static

and dynamic postural control of chronic ankle

instability patients. Foot & Ankle International

2019; 40(6): 702-9.

[33] Dallmeijer A, Baker R, Dodd K, Taylor N.

Association between isometric muscle strength

and gait joint kinetics in adolescents and young

adults with cerebral palsy. Gait & Posture 2011,

33(3): 326-32.

[34] Orlin MN, McPoil TG. Plantar pressure

assessment. Physical Therapy 2000; 80(4): 399-

4009.

VFee Jlocd oylad (Yvo0y9d

ow,@ﬁfﬁo@uw



...)Liﬁj!ﬁ@\ib)ﬁj&)wPL’Q‘:&@}{,J}L@@}}S‘s)gl\‘\due.aa’v

Studying the Pattern of Foot Pressure Distribution, Symmetry Index, and
Center of Pressure Sways in Women with Back Pain Due to Lumbar Disc
Herniation: A Descriptive Study

F. Gandomi', P. Sofivand?, P. Fadaei Dehcheshmeh®

Received: 17/11/20  Sent for Revision: 29/12/20 Received Revised Manuscript: 15/05/21 Accepted: 16/05/21

Background and Objectives: The localized and referral pain of lumbar disc herniation can lead to compensatory
strategies to reduce perceptual pain. The purpose of this study was to determine the foot pressure distribution pattern,
symmetry index, and center of pressure sways in people with and without low back pain due to lumbar disc herniation.
Materials and Methods: The present descriptive study was performed in Razi University Sports Rehabilitation

Laboratory in 2019, Iran. Thirty-four people were purposefully divided into two groups: low back pain due to disc
herniation (n=17) and healthy (n=17). Study variables were evaluated by PT scan. The indexes of anterior-posterior
sways (SDy), medial-lateral sways (SDx), sways velocity, the center of pressure path length, sway area, length of the
minor axis, length of the major axis, and symmetry index (SI) were evaluated during quiet stance. Independent t-test

was used to compare the means across the two groups.
Results: The results of this study showed a significant increase in the center of pressure path length (p=0.001), sways

velocity (p=0.001), and SDy (p=0.001), and a significant decrease in SI (p=0.001) in the lumbar disc herniation group
compared to the control.

Conclusion: According to the findings of the study, people with lumbar disc herniation have a unilateral plantar
pressure distribution that can be a result of delayed muscles activation of the spine due to the pain and can cause knee
and ankle joints injuries. As a result, using neuromuscular exercises, with the aim of timely activation of spinal
stabilizers, is a good way to reduce subsequent injuries.

Key words: Lumbar disc herniation, Foot pressure distribution, Center of pressure sways
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