-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Research Repository Portal of Medilam

QW jg0 (@niy 2)Lasd (@0 Cuinyy 8)93 oWl ¢, ib)y eolc slSiily (iagh (alc alas

Sl Culy g,lomal 4 Yo 31,81 )3 jowly J 5087 oy &
T 6 A e K Lo e O e ol e Sl e

Sl U esdegy ASUE) ety pgle 9 iy i 5955 (I
Silp) e osSubjy pole alSUiS) wesiidin)gl anSuisls(b

W/YIV 5 by e AYANV/Ye 1l b

oS

Lol 30 L adal) 55 .l 5] s o3gae )3 iy 5550 i (gl s 515 bl eymasly 8 Zeboutdo
039 455 3)90 0fg (Lizel Sy Syt L Gl 5 315 529 (a8l s  Jold) ey U8 8 (g
ot Ay (5 inl 2y Ssn SA,3 s S5 gy il 30 ] s

s Ll (e Cundg (s 3,8 YD g bty 4 Mie 2,8 YO 3w (sl e B g 5 g0
i s oalil (Y4 )b drgl; avoloe g (il (los ()10 e 51 Il cuty 4 Mine (sla S3g05] Ll (¢l
sl 65 o3l sl e l)98lS gl arelore 9 ()3 Sl Sl sl Cans 4y p (b b e 5 ol
S =S o3l sl&iwd bwg 35 COP (sl (ad s .as odliw] aigd jreguMSul il (6508 593)9) 9 (sl A joalS
Siod oy 5)ol Lo gail et (6ol gon (sl o3l il 5 4o (gl aiad ()l oy Ui Lz
A odlawl P<O.05 (g)ls ixo prlaws 3 Jituwo t g oy

P BBl g i a5 car 0 COP gl e lje & oo LS Geios gulis i sy (s 1 diSly
L olie o (P0.05)08l ooy ()5 (ian yobo & (oo 313 0 s b Cay & Mise (sla (G390
S (e g St LS gl o & pos o> w0 1> pl5e b (2 )8 (B 5 - el cox 0 COP ol
53905 5 59lS augly Ol 5 (B (ol o 13 COP ol b e o oz o2 (P=0.05).05 osmlie
(P<0.05).05 ssalie (s I3 _sine bl 390,/ 3oilS Corns

e 3181 4y s by @ Sltee o131 ey 1S 48 ol (LS pol 50 gl g8 el 5 S
o3l ol b g Izl 0285 o (65l paliie pf g eaitns SIEE S5 o o o ol 5 Cins
VI

L8 350 sl 5 ol ety 258 (8 03l

Z .. R . - Z . . K
‘)‘Ji‘ gLL:« ;&f Sl P B%] fﬁl&jd'h ] aj; djm.d G-L.w.ly
Email: ay.naderi@basu.ac.ir
VA4


https://core.ac.uk/display/80749239?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Oh5ee g (5330 @l pac - )l Cuilsy 5)laisl ay U5ys shd! ) Jawl )5 ()

Ol b Ggiw glosl 130 L daly 3 & Sliios
o35 )l (Solite gl il 485 90 (Jol5) 2y
slios! Ol 38 Gldllas jo ol 51 (S (Vek)ecuwl
59l S sl ol Cuas s Slpal g 188 g
Pl SLS (53 foe (ole |y (6505 93090 9 (s i
o3gats ()15 1y (Bl iz )03 (Bl 390 155
e bl (hlen 9 S s g 550 Jle lgie 40l
o g s &y Sl ol |y 55 e 3
G5 )3 (geile g ok & (Jb )3 ()4 )exin S 0)15S
3929 ()l (e blo)| e 93 ul e &8 03,5 plo 395
S Wilodged ()15 (oS 53 55 oS g o (A)sy]
s 55 e 4 o (i s el & e o3
Sy il Ly e b oy Jeate ) ol 23l 4 s
255 OHSes 5 (Sl hlSen 5 (5590 (V))ediiS (o0
ly ool S b an Mie S8l ey ©llog 35 5o
9 LSTlals (VYA )a00g05 yo)l55 o wlls 21,8) &y s
P 2l (308 5939 gly (il o o OhSen
243903 S35 1y (61 (sine bl )l (il elud e
P S i L 68 Jedd) 4l m G5 )
(V)i sdaliie (g)b me bl o)~ I3 cqs
Iy 308 599y0) iy s 03 Buind 1 )] Ken g LaSlay!
V)a35555 55 sl 58 ot ol
o b gt Lol b Ly & lalllas o ]
Pl @ e Gl g WSl asly (Jobs) el wls
A58 Olagss o ol b wonl 039 d g y90 4l S
Ogiw glalioal jI (S 00 yusd 65 4o oS Cawl 03l LS
S5 Sl g 3 ) Sl meslSe Mg o 38
i Aoy i gt (slaliool 10 s el o 18
o S g glalosl 5l (S el Clpss (85 i
Al olyom 4 1y glate puln calises lalllas (o Wilg
S Sy s i 3 3ionn ol ol 4 425 b a3l
o 29 Il Cudy (g )lmial 4 Mie S8l 3 1) ey
J S olomal gl 2 gl & gk los 1 s )18
7593 g jl g 0392 L (gt slo s)lmal oy @ls
ol Jol 0265 (b Cundg 2)55 w2 2 sl
D9 (oo S (g

dodbo
(i)l Ol (olST ol ateS il Sy Cundg
g Sl R0 S (o Gilie (L5 (s i)yl
g PHae Pl (Al plpte o 0pd i Cundy
le oS colio slil) b o 095 o0 iy p5 (S
Gy bds (gl a8 (5)5b 4wl olpon (4 ile
Canidy Cojo il p3¥ (551 e (g yieS a5 3)90 (S
S5y 2 oyl BBl Jlosl el o el ol Ggllan Sy
S Candg b (lomial (VV)ogd o b la il
il (sla (i (o Gl )0 S G5 0 cogme
sle cdl p sl i )La8 L (15 Jlesl b oS ol o
(V)1 olyas ks sloylisles

sl )lomal ony5 @ls j S Il cudy g )buial
VL Sl o gy Oliios 53 &8 sl 1, (g
ol > (F0)esl 01 5155 (o3 $Y/0 B -
Lo gl Cooms &y (B g Lolyon 0j0ls oS ol ety
gl Cow @y 0p0ls (X ol @ l> b1 400 o b o
Lo e Cuow & (gl Jolaito polaie 4 cudy SB (ic
riiinSlyple Candg 3 ol g 9l Jolie o9d (o b &
Candg )3 poS by S ogmad 4o (Ol B (g
Cundg )3 (6305 5 (5] Al gl jpee Jlail Joro iz
Capnidg > S g (ilinS] Capnidg )3 (3,5 (oSS
sl oy Sl ol e 5335 (o )13 (o)
53 Sty 3y &S 9 g0 el (o CiliSee glo i
sl i S8 5w ol sliodl )5 )18 gl &
o oEaLS (a8 Sl (gt (55939 sl g il
(V)b

Py 35y sl b GB cd )l ool J S
Gl edgimme lase 4 1SS e o] 5] prdaww 0394500
o 4SSl (Sllos dilate 039350 (pl § 99 (0 i yaS
g 5 S g |y o py2 Sye o gl 3 05
9 Jlosl Joo (COP) L8 5550 551> 4 1> S
Jlasl LS5T a1 45 il (il (53508 Jard] S
oly g el S L daly 0 o8 Sllas )3 (D)9 (o0
COP Jdoxs 5 ol Vyramn 05 (0 Sy (58,
oo Hid S Oly s oS ol (o) joad 5 0 ooliil
(FV)8L (2 55 50) B 35 po Sy 008" (St Sl



QW )gs «@niy a)laid (@9 Cuny )93

ol ¢, Sib)y eole alGily (g} (alc Alas

ojlal jglate 4y b Al sl > plate (B5)9 b g (Slo
5 ool ool Syl ay (OBl 50 dsgly (658
Sl s 31 () ojlond pr9ai)lisS dsnlye Mol Sl >
(Bl o5 agly shyls a4 Sdgejl 455 Y0 008 axslye
b ity 4 Mo (33901 gt 4 59 d2p3 Ve (VL
prd g oad Bl (anb (g0l Clsis 4 Sud Y0
A00)S eSS 1y ind 5o 8 b dollbgly 4ol cols,
e (osal (Say 0355 (el 9 8 (g e xS0
Jlw Ye/FoEVOY g day i boc iy a M
g o Sl WYAYES/AY (o 59 LS SY/FAEV/VE
sle S3g03l (sl g g pe ol 54 LS YYISSEY/YD
@S9 LS SVIYEVNY (Jlw Vo[V 55 aubo
e ol 5y oS YYINAEYIY o sz ol VWYAVEVIVY

..)5{

L 59, 9 dlge
0y sl cuty g buiab 4 Miwe o481 3 el S
ool dmole ol g8y 5l g o g9 5l ool s
L5 VA 5595y lasoriils 48 Lol yils s
Jl_m ) 4S el u‘.)_o.lb [P LSL;P OBl Al YO
W29y pazdd &y Jgradio \WAY-AY  Loasy
bty 4 Mawo (sl ool i 5 L5,

sl p lan) o g S5 cpl 4 o Gogell (S Sl
prd 5 3 g i 8l gl Sl psb 4 B sl 2
P fgim SB35 & 95 ) Ll & (o0l 81 5
dilo pas g ol ald wjeS 5 O (g (283 (2

i) ojled pgua

9 9_:\/5)4 941.:).)1 50> vl Sl 2 ol odlawl 059) l_: LyLlao
Ol dglj 285 ©jae Jhomd (uSe g5 » GhlSen
odsl; 4 (ges s abli oo oy o conl ¢l agl;

14)

b aly 55 o3l
Sy jlame glgte o (S Olallas (bl p 4sl5 ()
Jli s s 53 b gl avloms 123 05 Q!



oWSee g P06 Al pac -)lsyB Cuilsy 5)laial @ s s)d1 )s Jauwls J)3ES wyn

Jobo 53 0dd onpisS (38l b Gl Joro (g o (61 4
CT )5 oaslyar ]y (555 &by & Jas 9 CT ()1 oasl;
29959y aglj plo—ie 4 28 (oo Jog
= gl padl b4 S 09 b e asslid
$95 y— o Al b cpl el i gt (s,
B Oygo WS e Sl Sy 5 9 Jliemd S
Al Sa s S Al (il Olie ojlal i S5 )6
ol ey s oeial YL G ed s i

(V oslosd ygai)(V7)imiils (o

o) Ozl )3 5855 o dlaki & |y ysmagSl ()6
arly o) gl Sy g5 & (ot 5 48 (o0 Juog
L abde 340 (2l 12 S (0 Jog (2)B b Sy
Hrl 5 Sop oleg agly (s o 38 (LS wliies
adb ol cody 4o Mie o3l plgis & didg 23V
(10)-598 (o0 (32
o Sy b))

245 oy j Jia b o 53 po ol (ooyn 12
W9y crl o b ol 32 008 o (oees 9 cly GBS

15559 983155 agl5 (23,1 Y 2 lows 59 gea

ol Ly by )3 00,5 i |y (5508 593)5) 4 bgyye 445
b Jros JS8 (o & 5 ol i 500 05
7= 5503 g s T1 e by Sjlosd (59) 2 o jguis
s dbgye dygly 5 8,5 I T12 &y by S )boad (55
(V)5
2ol plog @ bgye gl e (55 ol

ol 5 oy g o e bl sl
Foot Pressing FDM-S L <& L é ¢, .5 o5l
ol s odlisl ol (9uiS i (SleS e 3L force
5y (o YEXOY dlal b (08 03lu) doris (glyls olStwd
2 33 g VYL Gl b Jlab jguis YOF+ (g1l
V=AY asoly oy jliis i a5 wBl o (mope yio (ke
Ol (oS WS (o S pe o (Sl (o
Olwg odgize o Lya_laly o1y Sled_bl o>

ARA

S xS g sl dis slidl L)
Sl d (Gagal (08 (slixdl line (8 o511 s
S-S o3l sl plosl s il edlaiw] S154d e g US|
Sl g Sl gla (IS codle (g S 4l e
ke Slead (il o) Lawgs il LSyl plo]
o3l gl (T12 s T sl o g0 (Sgd 0515 & dbogsyo
(S2 5 L1)sl 0y (S5 0015 5 (sl iz joialS (555
oMo Sjle aliwg dny (55 jo255 (5585 oIl (sl
sgmiun 93 0 ¢85 03Il g9y I 8 (WdA)rd ()8
Ao 89y 9 0303 )8 d90 o S g9y 2 1y yreg IS
(8305 5939 (535 oIS (sl g 90 0y )LS
6o pgias | (S 5 CB)F )5 edliug) o > age]]
oytn & bgiye Silond 59y 32 (5505 4L )3 pog IS
50031, 882 a4 boyye Sload (55 5 1) g% 5 L



QW )gs «@niy a)laid (@9 Cuny )93

ol ¢, Sib)y eole alGily (g} (alc Alas

(1 oyl jgai)djlos (o w2 By 9 X jo-xe

4 Capas COP Gyl 150 COP gy e yoo LCOP

COP (b5l . Y o lowns yguai

Sl agli 9 sy S 5959 sl A Sl gl &
Aoy w0 sy gyl S me B 3
Sy dla el b cui A M ol 8l
Sy dl sl )5 (65 593500 gl e Lol (P<0.05)es
S (ixe jobo s anb Cuxsg gl ol 8l A cus
odnlie BB Y oyless jlages ;5 a5 (P<0.05)0g g5 oo

o

olel o 5 455 b,
leMbl 5 b SYlw ulel b ooly oo 5 4320
@ s gl piie (6,5 o3las] 5o,k 5l odel Cond 4
5 shog sl glo (sl 5l g)lol Lo 5 ayjors
A5 oolaiw 9wy u.ium
oo e a8l

Gl 31,3l s 4 3g ol ) Sl s gl bl
o 415 Ol 1531 ety T 3,8 ey Camiy

80

il 139l Coaiiay

oL

JesS oaglj

9l oy ogl

J93u9) ol

SLEST 1]

SMB Cudy 20 Wi g (b Cmdg 115 31531 U g 593,90 GoRl ol & s (5Ll Ol dunlie ) 05lend 1905

AR\



Oh5ee g (5330 @l pac - )l Cuilsy 5)laisl ay U5ys shd! ) Jawl )5 ()

B By e oladcus PCOP ol wls e g COP gls als Co s (COP gl @ ls 0905w dmn o Y o5lond Joua

bl b (cmb Candg (110 31,81

p-value T M=SD 09,5 JUE
_ Yo [YALY ¥ b Candy £
o [o¥F V/AA R COP * s & ls Lo
ASIFFLES AN s ity b el TR
) SI50EY /D) b Cundg
[+¥* YIvY - R COP b 4 s ¢
ALY F (50 ) COP ol by
Y N \VRR==Vind b Cansg - B egs pCOP b 4l ylie
\Vi =S b sy (30 (ko) 2ol
e ss V¥R b Can ~ 5z COPLs 4 gl
NESENV/PE b sy (o (shoo) 8l5

u_a.ulo Cundyg Lg\)b sl u.byo)'i O L;?)B—u.l&b S
odml e (6> [ me gl & Ja b e iy a Mg
Stwnad 5o 50 Y ojless Hlses 5 Jgan (P>0.05).0is
= oL ] o Cundg COP & bgyo sl jad i

V- %]

)Lwﬁ ;}o—£ fd)'bdb.o—%

g laote Wb (o odalin Y ojless Jodo o &S job ylen
A Cuad Gl Cudy 4 Mo o131 3 COP Lals— alus

e Sl (G (e y3b A b Cumdg (1l 318
PCOP s s gl S Jb 5 (P<0.05)il,

P r ely J S sl pite SN Cndy (sl e
%" -y CcopP* Sl 03950

N Lo COP g s yus

. . (42 )5l &y 2l

oee .y il olss s 3 COP Ll o s 100
R Iy 8= B aw 3 COP b 4 s e
o foy® Iy COP lug 039150
o fey® Iy COP g s yus )
vy - b 31 s 3 COP s 4 s 50 ()l e 325 25
ofeey® NAG il olsd o 3 COP Ll o s 100

< JaA oy COP lug 039150

-Jo8 s COP g s oo

vy <\ B B maw pCOP b 4 s e (b 29) sl
ofesst — /) il o138 oo 3 COP Ll 4y b 500
o fey® Iy COP lug 039150
oot < I¥A COP g s yus

/) R B B maw pCOP b 4 s e (82)l 2sl
ofeoy® NAG il olss o 3 COP Ll o s 10

< IvY -y COP lug 039150

< I¥A -/ COP g s yus )
oot oy ilie o5 s 3 COP s 4 s o0 IoSlip) S
A Y B B maw pCOP b 4 s e

14¢



QW )gs «@niy a)laid (@9 Cuny )93

ol ¢, Sib)y eole alGily (g} (alc Alas

mm L mm
50 y = 0.483x - 14.99 80 — 0.624%36.13
3 R2=0.083 R2=0.120
;3 60 % 60
g 40 > 40
L 3
3 20 — Y0l L
% — 7 p T — T ?’ 0 - — 1 ——
by 0 20 30 40" 50 60 7 :
. 20 1 4 0 .-%_2030 20 50 60 70
¢ -40 w» g
" 5 ; -40
958 o9l | 9> oy ouglj yljuo a0
mm mm
80 80
y =-0.425x + 19.59 =-21.88x + 25.13
¥ 60 R?=0.099 % 60 ! R‘=O).(3+34
.:) .
. D.
]4: 40 B'b 40
) 2
9 20 S S 7?,
I‘g )
o
2’ 50 0 50 100 | S
O -40
_40 388215/ j9339) s g
3944 ) 4a 0

).)5.}_‘0).);"/0 )Li_w))5).& U‘J)_A » ]) 6)1-7(&1; ‘)_31

St oyl 385 i b & 2o d FY ple ol
(Fre)oyls

S5 o g Sy
2 el S8 Gl piite (o) 3l Baiod | B
S L Lo ol LT g b cudy (g)bminl & Mie 18
Eoess pol> adllae 3 A5l (0 )8l ) > S slale]
390 3o )d FY dmals gla G3g0jl p3 Il cuty (o )bual
Sl G)LSen g 5251y f0ge Ol I (S el dage oS

o gl Oliee ok 281 4 S b cudy 4 Mo
9 5nbe (JS Ohlebl Ly 8 ail (o yin jolS g gl
599500 dugli (V¥ V)l (Slad p dlasly sl 55 yiaS

ARY.

Ages (5y135 el g lomal oy mls |y ol a8
Eod by 4 38 hlKen g laglie o> 9 (nieloe



Oh5ee g (5330 @l pac - )l Cuilsy 5)laisl ay U5ys shd! ) Jawl )5 ()

@ e o S5 0 il e s Ko > IS
(=l 2 L 09 (e o Jlmly oy JS > SIS
Wly 88 g alise (>las (60,555 L (g)bs b ol
yoxie Wl odd @By b e Juado Sl 593 o cpl o9 b (>
38 pol 35 lawg & @9 (oo b Szl Olpess 4
D9 (o0 Il

9 ot olul ol (g bual a4 Mie 33l 3 &S b o )
9y bt {0l iy a M 1,81 el 5 g sos
Pl ols as cowl gwl oloylislu L § ditun adl>
s Yleis) caiiS o ol Juabo o 5> diely clgsl
3y 8l 0l S COP 5 gy by gyt ylwg 0350
~LysS s 9 Ligdgi gm0 ol 2l 3 il ol 81
Cowly WMie &S Wdgas (55 o ) (Y)Y )oasls
Sy 8l al s Hlul cudy 4 Mo 331 <l 488 g 208
s 45 Gloj Ygana 8 cpl 5 3L (g0 5 Cind nbo
oy U C5 b ] ol s Yok bl &
Pl o) SLb sl plej 3 9 09y (o0 Cualig 4 gy Al
(V0)am3 (o0 L Ty (55

O D9 o odalie 3.855 gl Bl )0 &S jeb jlon
gy palS)gde o dy pw ol La i
A e pCOP s & 5 (Jli 55
rie 5] & (ygb 4 )3 3925 (615 (dxe 5 Cute L)
ol il a3 1, COP &y 5wy VY Ly
9533 30 )3 pite (pl & (Jb 3 S (o0 255 i
225 o s ot (S Qlebl e P ol Sen
Lo )0 VY ol 2,81 3 ) g jpes Baitod ol bl
= sl JHBT g (Has Cins 5l (86 ol ST
JBMBU?JM)MW)MPJ‘QM‘ b
g 4y (Ve Jeind (o )13 U CoS ) gl o ) o
Ll ool Lts s 45 ol ol yomanly Gl 50
S LSyl as Jb s ccal b3yl 5 50 3,0 (sl pytinn
M8 s D9 )5S 58y oy 9 ey 38 o Jols b
Lo s A S5 Baiod ol 0 oS jebs ylon .l a8 S
)lominl 4 Mie (slo Sog0jl )3 sl Chow 4w 0l>
3 S Yol el yit wllo 33l 4 cas Hlul cuty
&oloal ol pl s gl cow 4 COP Sl 4 1> Yo

141

@ rmb Ll Cond )b ety 4 Mo 2181 15 35 (5e8
w2 iple s JNS CLRLIL & 59 1108 (615 (ine yobo
4S5 Y g )Sen 5 lagllie oS @l L L Sl
B35l ey Mo 33l 5 1) (508 59358) (il
Ol SKen 5 olaglie oS cul )5 BB ob @ plie Wages
oS ot 4l 3 Byo 1y (508 jg39) Iy
(V¥ V)l 03905 is,l58

0l ylaie 4 COP b 4 s 5l ©liios )3 Ysase
Sl 28 2Ulg 4o )3 5 ol Glog ) (soitune yoé
32855 )0 (Y ool oss ooliiwl jorwly 8 g Joles Lads
Sl 65 o3l ol ) edel s 4y SleMbl (puols
9 Ml ity Mo oy 81 oy o 05 o 51 (S b S
Olws ey (COP lug adga oo , 1 5l auls ol,8
g sehi il e gy ;3 COP Gly ol o COP
L ol golsadb odmliv (o) Jxe coglss > B 30
WhlbSen 5 ol pis (hLSen 5 slyge Clisios s
9 s (WYAYIY)oyls Jls s b )LSar o (Sl
)briab 4 Mo 331 & dges (o 38 385 > o Sen
Pl Sy Gl o 33 & s Sy gt sl
295 3 3 hlKan 5 (s (I )eitun (g5 aind
e Mo 3B 0dj9— ol J )5 sl (ks
el 508 09,5 L1y (a2 )0 ¥ (YL joialS) e jolS
b Slwly 3 5 L o8 L0905 ()15 935 dunlie
(T¥)e2, 5 o I e St Jols <l gt
48 a05g05 )15 395 aalllas 3 j o) g (Sl
So Lolyan 5olS Ay Mo (e 1 el 28
5 s @l g (e J)8 09,5 b dulile )3 gl
(W)l

S L alie gl o ) o « Sl sl Cunsg )
M o leb 5l oolitl | o €55 a5 4 ugSn S34]
il o3 g 3 1) COG g daly olad 4 Lils
5 2l SHas el 3 PS5 po a8 (o pilas
ST 4 yoxie g 039 (b otz JB o By (a3
P JE ol b B)gd (oo daw (] )3 G Cumdg S
S leSw S il el jglate 4 (]S £
g b o (S b s pled Cul oY St g S
sbe s Olae cuwl pfY jdate cpay Wil jlul
5 Al plie 35 o s sl Cllad gyl s e



QW jg0 (@niy 2)Lasd (@0 Cuinyy 8)93

oWl ¢, ib)y eolc slSiily (iagh (alc alas

T 4 S ol Cundy 9 gl o Q) sy
M8 580 cou |y ol S g 03l )18 18l cos]) g8l
—Bh ol 4l oS cul ol S5 cpl g ogMe Lm0
e ol il ol o 4l 4 s COP ()15
g (ol > 4l g odg el bois (gl o
(YA)3,0 (o)l ixe b3l ols Cuomn

39097 gy (e o 88 3 (LS Sl G @l
bls)l (bbb e pCOP gl b g 08
S35 929 Oial8 48 ol 4 )l 329 ()ld (g
L el o] pials g e cow 4 COP ole 4 b e,
Oljee pol 35 53 393 (o0 gl Caow 4 COP o> &
capr pCOP Lls s sy Ve (6,08 bl
L Yo 5 (o Yloinl S o 05 i |y il 08
Comd ALl cy 4 Mg D81 )5 a5 3550 iy (2> &
b ity & i D131 yiaS (608" j93)9) (rb 33
Sos ot oy LSan 5 LTl lidos gl b ol .05l
Sl o LSan 5 LaSlay) 5w guls Ly Ll o)l
035 s Gl g3 Baiod )0 ]y Sad g 19l il (VN F )yl
5 S35 bls a o sl & Mo (s 381 55 a5 ol
aialy ogad & (g oS Gl (g d9ae (g pdy Slas]
by (o) diw 5o0) 08 S (g (it (S >
e el Cundg cnl 9 098 (ool (ly (008 SIE (gt
Al yud (308 jeiS L b ye Jlpmaly S8 (0 oS 253
o S (505 L (gt &S 29 005 Gy 35 ol
Lil ol S8 53 65 mie OB (8 i I8y
(Y2)asS’ o

— B ga pCOP s 4l 5 ol diws 5087 oy
Ol 45 sk an il oaalie (o) (dne b3yl 55 4
—hd ey P COP b 4l jlas)d ALy,d pae
s b ol 3ios mls 08 (o (28 Ui ) S
Db Slod po hlSen 5 (Slaw (Lo 5 o G5
Mo 31,31 &S Widged (135 398 345 3 ol e 5 o
B B g ) el S Cod sl pale &
O e Oeiiee ol Ay (o LS |y gt Oleg
sl s o0l S le & Mo (sl g0l 450l L
S9) ;2 yiber ey J S i gl @l o3l 4 Cos
S oo 4SS ) gl

9 OhLSen dgS ol 3ios @l b 3o ol o

L (5035 4y gl &y (glmials )0 0l o> 4 s
B p (V)gs (oo Jiiie 1SS o 0394z 1 7,15 >
i gl X oo yums o Sl oaly )l lduiss
re Seel JomalS ()l )3 gl b Capmidg L ailie
sy J @ s goid o s Cuomw 4 50 0355 5S40
2500 liaiss ()i o ls b gl Cuows 4 1SS lone
Plyaes pwas Slej 50 Wl ol sl as ledly lis
ol hLSan 5 J55S (V)atind o ol |y (55 ign
Pl 5 Conl o el O3 (gl pos Candg o Wl 03903
A ol ald oS 8 Sl s Cursg g0 g oS
9 98 (Y0)uS' (o by ilS (295 B e
s Lo 48 a0l L S ) 35 e
9 y—w Lng d)l_’x...ml; &S L;.sl)_el )0y b)l;.s.) 3 Ca.uuoa
Candg sl aS el oly 8l 51 SYL w bl o 05
as s 0 WA oaad Ll &S Ay aub
bLsyl oyp 3 ohlSen 5 (2o pols 3iios gl 436
Dol as sy LS ity ol 5 o> 4y (g )brials
o a)le gl sl (3505l s Bl slo 3905
O3l g gk (TV)dl (oo yiag 908 dxhio 59y 2 5l>
o 4l olie m ) @ gine Bl 5 BaioS
J_Sj)fd odnlin u.nl>—u.o|.x9 S O Ccop 9 9l> Chouw &
ol Jds Vsl (Aol @oplin pils suios gl b oS
o Ol gl g sl 32805 53 & Canl o) i
IMs] el oS Conl 0340 (s3> 4 lox YL, 5 ) ols
Lo Gl b S5 & 6 (IS0 0535 iy JS
9 Ik 3485 )3 |pj il 0392 gl &)y Lawgs 0 Jlos
an COP @l 55y 1 gl & po o 6 gl
Goloal ol 4yl saiss &S b o ol ous
o Camdy (o8 31 LS (i oyl Biiod gl

5 BB e pCOP ple b g g o
Oladss gls by ol woli o)l agn g ()b aze bl
u.>‘9._'> —> u‘)l_i.o.b 9 J)H 9 ul)l._io.h 9 u_’xJL.o
ol 4 4w Cumdg oS Wl oaly L Clddss (YVYA))l

JPMyMw‘daMﬂdJWMsﬁwu&L



Oh5ee g (5330 @l pac - )l Cuilsy 5)laisl ay U5ys shd! ) Jawl )5 ()

JomiinS] e Cand Wlg o (b 3,8 &4 s Yl
b Sl oMae s e jlog)S ol bl cudy
A8 2 1) (oten i S5 &5 Wgd (00 g adlx
b ey A Mg o181 )3 S oo Wl B3 poely
s s ol (ks hgb (e joblS il o b1
9 ind (Job il el & 485 )15 caglie yrutS
D9 oo b )] oles

Las jolate ay a8 cul o 5)l58 atisdS wlidss
gl de OB g sl S e el s
350 oo Oy S5 1l Uy (508 S8 g ooy
pace 38l ol el J S JS] LY ) LS Vo]
any il oy 8l ol lids gt lalisd! )y caslie s
Sl oy 8 s Slons 51y31 ol 5080157593 ,9) s 457 (5 y9bo
Cowl 0ol ()l Glagios asb 5 ol b o8l 4 Cows
9 oS i (gt (520 08 bl & dell 33 > oS
38 L (ol i 50018 Gl 3l sl cpl (SHae ins
=5 5997 LS L el 09 (o5 Gy 05 59259
5 il 3o 53 15 sl &5 b et sl ol o
5 (o oS 391 olyen (5305 59,9 (I p0jslS s
U e il Jialo waw )3 1) 513 cpl gl J8
A )8

092 b ety L olyon ol 00 sl (bl
Jods Al Ll g iy b jslS ol 4 pu Cundy
Gk Sl g (o0 5 palilene s Dygo & plUST 2 (508
OB el S )3 48 ol (3 1,8 30 cod
Mo iz )15 535 cod ) el J 8 S oo
O o3l )8 8L cos Bl cnl jl gl & e sy
sbaliol jss ol S 86 ol S8 (W5l sl
Jelge 3l 5158 WL cow )bl Sl (o I gt
O Cglite (La a b (Hes s 008 S
weyad & (Jate sl 02iyS g (S la Soo)el i
YL o515 a8l LS50 jomaly 38 5 5 0955 4l
dr g Ol Gy (Hes a3 GHae gla Sg
OB (g ol Mde L ogd (o0 cuw (135 o9t
)lominli p 3 53 5 odes el S8 3y (ool
4ol oabe 5 (Hae (b 0x5)5 3o b ety
IRl & e Bl o0 & 0rd ST Jles (335

VaA

g JLo Ve (VL o lg5 (o 19l (ol oS b Sl
5 S5 il Gios o) sl gl Glssil (Soy
5 o ilS pola 4 M o, 8l j0 a8 oby lis o],
el le couly 5 s G @ JB S50 gl 4
A o i (S Candg yiall 93 il B0 (pl )3 395
o leas Jbs o 0g 00 bl ol diw 55018 5 5l>
soN el b o @S skl Ghe b
Sl (1S (505 j90)9)) s 08 O (gt (S|
Capnidg 15 (oyp )3 45 1Bl (0 9290 (nl ge o
b g Sl Lol SO Les mls oy S8 5 S
©)gme dor |y Sl (g B a8 0S8 )15 (b))l 2590
S L8 elj)l oy5e S

b 5sml5T593)9 o oy o 2 LS B gl
b mme bLS) - i s gy pCOP Lo
Oliee 95—y Cn it it (] & 5pbo 4 A otmlie
Geiod pols Dgn ald— olid cus D COP b o s
COP G5oaLS ey jod9) s Gial3I b oS 390 o1 51 (S
L g Cuows 4 COP s (] il L 5 e o &
ol alydl p3a S wl ey i ladss b o b> &
590397 S (o0 et g s Sy (gt oIS S Lo
3 Sy gt Jol5 6 1l (o 5 b Gl 55 505
A ol iy 4 M 3,8 5 e ais Jlis b adaw
IV JPNC S SRS BRSNS
3aj o8l pl g3 (sl e Sy g 52l l5ee o
Syl ay o o8l ol 43 590,187 50059 s 1AL o
@l 4l (lp ale Slg o oS 0BL (o 5 ol ok
5L 218l cpl 3 gls o 4 COP
G (ime Cogldy abs ol 8l g Sl oy 4 M 3,8
Ol Sl g St (e o gl 2 0gMs )15 g2
»la (JCOP s 4l i g Jhusbo mdaw 45 3180
el olul y o)l g 5g (gyld me b3yl 30 dow oyl
ol 48)5 50 ol lug 5 (Guly jguiinS] CHas
Cady & Mo 331 85 30yt ol 4 b s Yl



QW jg0 (@niy 2)Lasd (@0 Cuinyy 8)93

oWl ¢, ib)y eolc slSiily (iagh (alc alas

O glalioal Oy s does ) g egMe ind o
POt GBS L8 il ety gylmial Jl ) ol a8
L g e & Cond oh 2 Candg el Candy S5
5L m—s sl el 4S5 08 (oo S
P g o Slo ol aMa e el < i el

2 Ca

iS50y

239290 Lo 04555 (639)9 Sy ol pled g 9o
s |y 59 oo o3liisd COP ity (gl o8 | il

U s 3 o wly S Oiw)sa\fosb)lﬁ)gb‘
DS (o )

References

1.Peterson-Kendall F, Kendall McCreary E,
Geise-Provance P, MclIntyre-Rodgers M, Ro-
mani WA. Muscles testing and function with
posture and pain. 5" ed. Lippincott Williams
& Wilkins, Philadelphia. Williams & Wilkins
Baltimore; 2005.

2.Gill S. Postural disorders and muscul-
oskeletal dysfunction: diagnosis, prevention
and treatment. 2" ed. Philadelphila: Livin-
gstone: Churchill; 2009.

3.Penha PJ, Jodo SMA, Casarotto RA, Amino
CJ, Penteado DC. Postural assessment of girls
between 7 and 10 years of age. Clinics 2005;
60:9-16.

4 Mulhearn S, George K. Abdominal muscle
endurance and its association with posture
and low back pain: An initial investigation in
male and female elite gymnasts. Physiot-
herapy 1999;85:210-6.

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

6.Choi CJ, Lim HW, Park MK, Cho JG, Im
GJ. Does the Kyphotic Change Decrease the
Risk of Fall? Gait Posture 2011;4:118-21.
7.Imagama S, Matsuyama Y, Hasegawa Y,
Sakai Y, Ito Z, Ishiguro N, et al. Back muscle
strength and spinal mobility are predictors of
quality of life in middle-aged and elderly
males. Eur Spine J 2011;20:954-61.

8.Silva AG, Johnson MI. Does forward head
posture affect postural control in human
healthy volunteers? Gait Posture 2013;38:

144

009 s959e Lol S5 g (GMas b S Cpwlus

Lol eS e J5S 95 2 1y (e 86 5 298 S5 sl
S8

o el S5 o i @i Ol (g (slalidl 5

Ol g ity gy (s (i o blg)| (2lis
Sy g il (2l e S plos i) b
Ulg oo 293 dng &y SMae culld iuljal ) &S o

aS 054 Joolao dluiel 3 (55 dile 1398 by 4 e
Sl ) a e olig S ol Sllwg )] doxs

352-3.

9.Kang J-H, Park R-Y, Lee S-J, Kim J-Y,
Yoon S-R, Jung K-I. The effect of the
forward head posture on postural balance in
long time computer based worker. Ann Reha-
bil Med 2012;36:98-104.

10.Nemmers TM, Miller JW. Factors influe-
ncing balance in healthy community-dwelling
women age 60 and older. J Geriatr Phys Ther.
2008;31:93-8.

11.Lynn SG, Sinaki M, Westerlind KC. Bal-
ance characteristics of persons with oste-
oporosis. Arch Phys Med Rehabil 1997;
78:273-7.

12.Murray HC, Elliott C, Barton SE, Murray
a. Do patients with ankylosing spondylitis
have poorer balance than normal subjects?
Rheumatology 2000;39:497-500.

13.Sinaki M, Brey RRH, Hughes CAC,
Larson DR, Kaufman KR. Balance disorder
and increased risk of falls in osteoporosis and
kyphosis: significance of kyphotic posture
and muscle strength. Osteoporos Int  2005;
16:1004-10.

14 Kasukawa Y, Miyakoshi N, Hongo M,
Ishikawa Y, Noguchi H, Kamo K, et al
Relationships between falls, spinal curvature,
spinal mobility and back extensor strength in
elderly people. J Bone Miner Metab 2010;
28:82-7.

15.Pezolato A, de Vasconcelos EE, Defino
HLA, Nogueira-Barbosa MH. Fat infiltration
in the lumbar multifidus and erector spinae



Oh5ee g (5330 @l pac - )l Cuilsy 5)laisl ay U5ys shd! ) Jawl )5 ()

muscles in subjects with sway-back posture.
Eur Spine J 2012;21:2158-64.

16.Raine S, Twomey LT. Head and shoulder
posture variations in 160 asymptomatic wom-
en and men. Arch Phys Med Rehabil 1997;
78:1215-23.

17.Hoppenfeld S, Hutton R, Thomas H. Phy-
sical examination of the spine and extre-
mities. 1th ed. Norwalk, CT: Appleton-Cent-
ury-Crofts: Prentice Hal; 1976.

18.Hart DL, Rose SJ. Reliability of a non-
invasive method for measuring the lumbar
curve. J Orthop Sports Phys Ther 1986;8:180-
5.

19.Greig AM, Bennell KL, Briggs AM, Ho-
dges PW. Postural taping decreases thoracic
kyphosis but does not influence trunk muscle
electromyographic activity or balance in
women with osteoporosis. Man Ther 2008;
13(3):249-57.

20.Abdolvahabi Z, Salimi S, Kalashi M, Sha-
abani A, Rahmati H, Letafatkar K, et al.
[Effect of Sway- back abnormality on body
malformation]. Res Rehabil Sci 2010;6:52-
62. (Persian)

21.Colby LA, Kisner C, Exercise T. Therap-
eutic Exercise: Foundations and Techniques.
FA Davis Company Philadelphia; 2007.

22 Regolin F, Carvalho G. Relationship
between thoracic kyphosis, bone mineral den-
sity, and postural control in elderly women.
Rev Bras Fisioter 2010;14:464-9.

23 Anbarian M, Mokhtari M, Zareie P,
Yalfani A. [A comparison of postural control
characteristics between subjects with Kyph-
osis and controls]. J Hamadan Uni Med Sci
2009;16:53-60.(Persian)

24 Johnson MB, Van Emmerik RE. Effect of
head orientation on postural control during
upright stance and forward lean. Motor
Control 2012;16:81-93.

25 Kogler A, Lindfors J, Odkvist LM, Ledin
T. Postural stability using different neck
positions in normal subjects and patients with
neck trauma. Acta Otolaryngol 2000;120:
151-5.

26.Fransoo P, Fournier H, Henon M. Analyse
de la posture cervicale. Kinésithérapie 2009;
9:58-62.

27.Salehi S, Hedayati R, Bakhtiyari AH, Gh-
orbani R. [The relationship between forward
head deviation and balance parameters in
young females]. Koomesh 2012;14:76-85.
(Persian)

28.Burke TN, Franca FJR, Meneses SRF de,
Cardoso VI, Pereira RMR, Danilevicius CF,
et al. Postural control among elderly women
with and without osteoporosis: is there a
difference? Sao Paulo Med J 2010;128:219-
24,

29. Ishikawa Y, Miyakoshi N, Kasukawa Y,
Hongo M, Shimada Y. Spinal curvature and
postural balance in patients with osteoporosis.
Osteoporos Int  2009;20:2049-53



QW jg0 (@niy 2)Lasd (@0 Cuinyy 8)93

oWl ¢, ib)y eolc slSiily (iagh (alc alas

 Evaluation of Postural Control in People with Sway- back
Abnormality

Yalfani A', Anbarian M", Nikoo MR °, Naderi A" *
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Abstract

Introduction: Postural control is the body's
innate capacity to maintain the center of
gravity in the support limits. There are
conflicting results considering the effects of
spinal curvature on postural stability
(balance), and often changing a special
curvature have only been considered. This
study aimed to examine postural control in
individuals with sway back abnormalities.

Materials and Methods: To conduct the pres-
ent study, 35 subjects with sway back posture
and 35 normal people were selected. Side vie-
w photography and calculating the sway an-
gle was used to select subjects with sway ba-
ck posture (>10). Other tools used in this
study included photography and craniovert-
ebral angle calculating for measuring the
forward head displacement, and dual incli-
nometer for measurement of kyphosis and
lordosis. COP parameters were also measured
by foot pressure distribution software. Pear-
son correlation coefficient and independent t-
test in the significant level of P<0.05 was

Accepted: 28 May, 2014)

used to analyze the collected data.

Findings: Results showed that COP displ-
acement is more in the subjects with sway
back posture anterior - posterior and medial-
lateral than normal subjects (P<0/05). In add-
ition, there was a significant correlation
between the anterior-posterior and medial-
lateral COP displacement and head forward
displacement  (P<0.05). There was a
significant correlation between anterior -
posterior COP displacement and the degree of
kyphosis and  lordosis angles and
lordosis/kyphosis ratio (P<0.05).

Discussion & Conclusion: Our results showed
that postural control in patients with sway
back posture is weaker than normal posture
people which could be due to direct and
indirect effects of the spinal postural chain
abnormalities.

Keywords: Sway back posture, postural
control, center of pressure
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