[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

gdle 150 30 Ligy g L Jolai p3 Siliw! S’ (5599 O 1 (w3 39
IS 0vi9 8 Ol

(Ph.D)" slua b, (Ph.D)' oliwl aible (Ph.D)" (g, Lusmy oKis ga ol
@MMM‘J/}J u/.a...bu_/fja o liaw u.(wj /:j,Lc il =
g ajf(/‘wz.s'gg/jf oSl o lians S 5 ke ALy -1

o..\.ﬁ.:%

S S (S o ald 38 G ()9 ©lo o I B Sl il 1 colasw! i8us g adilw
Py—ad j8 padlin Ol 0959 4 4z gh b cCawl oull auSU o)lgaed 0,5 Joe mhaww (sul381 g 00 uals ( Sdlac
ol e g o 31 (6 pSaler 0 (o359 Wy o plKie Jolai Sy Conedl g (s 3,5 Jos p i

Lol oy 2lyb bgy g Lawsl Jola sy s Ll o Gowaidy g olieS Slivw! filS 1 w0 jodiico 4y andllao

10 A o J S 1 halojl 09,5 ¥ 51 (S 50 (BOLal ©ygu0s S5 )9 3 plle 1553 PO g 5 Slge
(S, it OMiE (595 (51asil FO Lo 10 piiaS ¥ Sluwd picliS 09,5 jo .0oid )5 51,8 4l FO s g 4l
("!.«_QJ)_MSog)fM Pl"d&“‘“s)'“u*’ C.’a."b&w‘ d—ub Vo b °‘)W‘° %5@»‘) wrpﬂg;@lfgw’)élf
ol ol B LBt 59 gy 5 ] JOUS (Lo L o oS Sliz o5 5 ke 3 b 10,55 S50 (piuiS
Wb 25, Biodex SD Jolas yioiaw ol Caws jloolawl b M5 9 S,

S og;j«.gww" WY asb £O S 05;)0‘5155‘;)]9‘ ;Q.L'> —‘soL.\S QSLS" J.bl:.? ua.?Lw u».bls assl
Log S oo Limn! Jolai sbd Ll jo (5,10 Sro Wglad .ol oudline (P=+/++Y) J xS 09,5 9 (P<+/+++)) aili 10
20,5 cuslice

30 IS o g0 wilgh oo ousdy Soibaw! g pilS ploxil a5 0 oo (yLis axlllan g bs oy 0 105 puS A
B =359 ol (fy20 50 1) 33 (j)yg GEled plSid Wlgi oo 45 00,5 O1 31 gy Jolsi 3,5 Jos
3 )90 ilio =i )y9 Gldcadled ;o 1) Siliwl b i solais!| pdi U cawl p3¥ (5 57 iow wilddlao a0

83 Hl,8 (o

OU3 ey 6L o (Sumdg Jola (Sl S’ Wl pod 1 gauls” gbaojlg

(Y] (=505 3 5des e 032 Vb5 ol Sy 208 5 Gl g 0 0L 25,5 5 Ol e solaze QUL
505 Sl 3l S s Slas QEJLA‘ o rL,,;\ S d=d 0o S pf Ao e o e paa iS5l g 5
o3 o ol sy o de Ll [O] o S e 0otz LS ol el ol 5 pa b a5, sbedle
Email: amirbakhtiary@sem-ums.ac.ir SYPA=TYOFAA Ll cYYNSYYORNAY cil oJ st sdiay 5

Ty WAVAN/YE c ey b \WAN/T/P 2sl s b


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\VQYQL‘MJL ‘(f/\kf’\"’) f eJLm.i} ‘\?J.l:-

s

s S S e b S0 S8 (S5 sl p K
o b i lacun sy 53 55 pamy 0,5 15 5l
oS ol plas WS s 5 Behm .[\O] a8 (¢ 8 1
ok claanls SialS Corpe Slagl ¥O aaS ol o
OB 215 6y 5 eat S8 2555 Sl S oL
adlllas 5o ol ol VP] ams e L5 23555 ]
Sl g 6 48 2ol s s 5 203 5 55 5,50
8Ly 338 s ol 3 S e Il o pe g6 FO iS
S 5o SlasU N0 Daeeli S anS Ol L s
5 S 2058 s OILL Lials s ol s S es
V] esas
5 ol 5 S aSeas pldl Sllas 4 am 5 |
2505 sbaaddlad 5l 8 s oy e 008 ol
Sl o dte OlS1 e 55k &S a4
ol 4l 3 S pilla (2 me 50 o)yl S
>S5 0ee 5o Plasl C e aS Ol ol 31 Ko
Sl jai el 51aS S 2555 @0 8 o e (e
OSae A8 e bl g3 2555 lacdl ool 5l L8
S 2l 255 Sl Sy il B (2 20 5o e
oS 2 as e e 3 SJas 5> Dz
o 51 oo Jalse & ol i oSG0l 51 Jl
5 Sl aaly Olie gae o o 3 S s
S S s ol (e e )3 S
o 53 aad 3l (adliae 3 lge 4 ax 5 b5 58 Ll 8
sdlm o)y slac e o S ol 5 )
S Jolas S B Cpanl (3 8 L5 50 sboses
L& o 18 5 513 el 2me 53 5 S S e
Sl Sl s s badlae ool (555 Sl

~J€.3J§ f‘} JJ\&T sl aaS

Py 9 Slge
Sy oz J S 2l a6 5l adls o)
)‘JJ ./\_njt.l D) 9= A@_&.‘»\b d)&_"-‘ A.«..ASLWJ.’ ASbb).J )35

¥Y'y

330052y Ol ol Gl (oS Sl saiSuSl sl 5
e 5 15 (s 155 5 2,8 ol Sllas 5 (galums
3l st O3l aallas S 55 Hough [4-5.Y] Kiles
s St Slend S i A1 Wi s Ly S
Nl Sl (2285 S as oo 505 118 e
é},,)aﬁ#,@y\_&s&_@oﬁw_&-\gw
[V 538 5ol Sas coly San S s

Pl 5l a1 OMze oy l 3l (5 oS ax S
Sl i) adla S 55 wles S il S pnsS bty s
P AU L as Solal a8 Sy oS as esls
3 SJes Ll e S sl Sl kel a5l
Sos e alllae 55 55 [\ ] 35,8 o Sl plail SMae
Sldlae G o tisls 5Lt s 41 Soilatms
Sheslial aSusls [ Gl 4SS cpl 552 5o oo
2 AL 2os sl Sl am 5 I8 eSS Ol
bl e §wﬂ PP 33T 6\-“’%*3“T S s
Sl 2 S o [0,F] )l a5, Ol e
La 2558 2 r\_?u" 5h s 48 sls Las Gremion ‘Ji.:
s VL g pholml 4 S an s |y Sl s
JUisis 1y gtton g 31 et iy a5 oozl 15,05
L s olomts 2o ol ala 555 03 oS Ll ol
Job Ll s (mals L alyon alie el a5 5y
2 VY] a5l el 4 6l pmeS Sl e el el ol
S aallae SO ol 5 Witvrouw (Y- -V JL.
e Wl e (S Ol i ol 45 s S ol e
S ] a2t 53 5 0 g s (s dylanil 2yl 5l
LS 5 a1 s s sl K | byl
e om0l 5 [IY] ans e 818 e Lo
ol BN Y ¥ e s K o e adlllae G
S Ol i a8 55 el (e 03 S ool | g
IVF] 0 56 sl 5 S o 5o e ot

(it Sl et clae s Lol ol 151 s S
2 LS 255 A4Sl (28l ol 5 Dol ol s


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

oL 5 ool Kitpn Ll

Lo s oz St Sl satasglas 5L o e dns e
il g Jalas J S e 28 Sos osle oy
Sl 225 Y Jalt ponly i ol oMl
Al PO 5 (45l V0 (22805 8) 45 V0 e 4 pliS »
Mz 51K p s oS 4 (a6 FO L2aS s, 9)
e EE) el 6\4 ww@jw@ 9 &HM ‘W-e.)-’bs
VO ieiS gl asBlas ol 5 b 90 by &Sy
Slas ool (258 a ot ol gl FO 5 gl
aals gl b a8 Bl el s £ ale, 4l Y
BLolaz o Ve S Joaos b e 5 Juzio 250 500
oldbsls gl (dbsls o 4 4z 5 L) Sahe sl
ot 3155 S Pl (51 V4] 05 ol ol b
S0 0xeiS 5 Blo Sl plul b (e0) WK a4 bl
ol s Bl 3,8 L sl 55 58 5 sl atlae Cw
ol Jeaie 503 Qg-'\*‘p-"' aals s\l 4 1) 15 b sl
L G 9032 25 O optizaS] o alels s\l 4 55 1)
a (Cdbsls Jass 4y any) Lol anyn Yo S foass
s Sode by s el o 1 Al ol i atds
a bl (Ko ran 228 Pl (sl ezl 5N
sl g3 Ablme S (g, 0S5 Olo Sliw il b ety
21l bl ol 5 gl 8,5 L el 555 s
Sl oy oy i s sa2lsis WS Sl cony
s Yo S Jaoi Uy o 5 035 Sk auds
il ol St axels 4 (bl Jaoms 4 am 5 L) Lo
Sl oils e a5 Y ol Sde 4 Cundy cnl 2 )
Sl il b oty 4 bl (a2l S ol
L Gl a5 5 ol sd ablae S (65, 0aeiS 5 Olo
5 aal va.ﬁ s by JulS va\é}‘e 2 s ces S
s Al gl a1, L e s w81, Absls by
L) Lol am o ¥ Sl Joassi b e 5 03 808
2L e asds s auls 4 (Absls Jozs 4 42 55

¥YY

Al s rsapl s Sl S0 00 5 285
5 Il s 10 s Ll gl Sty oske oSCails
&:;%Lnﬂ 05 SV 51 S s ol Oy pon L 2505
U S UL £ BT S L Y X g JUE
lagbon o ) Jols adlllas 5l 2y > slaas s
o S 5 ey 5 bl Sk dlae iz oae
w28 Sl S s Sls ol SeSs aple xS
Aoos Akl p plasl 2l Jre s ) 85 e o2
ol sl a5 S s by sl 035 sl
s S

ol o 5o ilmesls sl aam 5 |l 255
U oz ey s bagl 5l adlas 5o oS0 4 ol szl
ol a3 3l 06 S dnl e iy Sligios S e
o At 6 S50l Jlazes 305 b gl o3
i Ol i 0y 5 an 5l (SGos iolar [ bay oWyl
ol Sl ey oD s 13 0S5 slails FO 510
sl e bl 5 S Sl il
Il it Bl 4 Ly s L) ol sla sl
Had gl Dlae— e iduoly Oladoy S
9055 A Oopon Dol tate by SU5)) el
el odbls (ganes S 51 oMbl o S e el lS oy
) Il i LS 5l Jsle i (6 00 S
ollbls ls 5 ksl ol U550 ), (SD JasBiodex
o Sl s o8 UL 5 alss s S salinad
Wl 035 13,53 5 o5 Sl a0 Sl S eas JLo)
ol gl r=4/20 (S olw sl ¢l r=-/4F
b Il jasls gl ur=1/aY 5 ds Ll Dol
o) Jolw i amio YANV] cal s a5l 58
Sl Pl sy e s Vo i e e bl oes
s dols (S pasle SLol Gl &Sl plajen Ssba
2l s el s O b ol gla e e ) sbnen
FSr slmaale o 508) Jho Sl &) pon S AS
ol (COP ol o 5 20) YL 4 (COP L Les


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\Y/KYQL‘MJL ‘(f/\kf’\"’) f eJLm.i} ‘\?J.l:-

s

s 2508 P e Sl Sl Sl amio 3051 an s
o3 o) ) e U il b5 a2 (ol
5 bl Dol (sl oo o (b 5o s e > (al3
2SS L COP asls &S s g arul 5 A
o 3 K S i e i 0 S e s oley
VO sl Ly 5 4l Yo s a5k a5 Y agyses]
by N Al Ve e ool el ol rl s
S Sy 5 Sloals ol Jols bis g
ol sl 5 il s (IS &y au 4COP
Iolw el e s 8 6 Soslul oBcs by
e oS il o sl 5 el IS
Lo o bl Jolw g.s\-h@\-:.))‘ -v\e.éJf o Hlam WL
Pl gl S Ol e ool ) o Aol 5 LS
.w\e.bf )‘J§~3 olbsls
orbl o ilmesls Ldow 5w so (2s) 5 el e
Sl e i a8 Jd andlae 3l sl sy e
el oKe 5 Joe oo eyt ool |y Sl zaS
INEI0 ool (8,5 50 5 [VF] o5 038 (o n
L) oS 5 J S 5 8 50 om bl Jolas asls &5
Absls B (A a3l ol s /00 51 S S
3oy 5 Js b ol ol L el p5Y 05 5 2 6l
500 adllas ol el ollbols JS slaw es b clac s
Il claails &l S0l Al s 058 b 5o
o 4 b Sy ANOVA 550 5 eslizal b Ly, 5 s
PRI ofﬂ BUSIENS bl ol 25Ty SCoP )0
Clg_.ﬂ ot gl p </ 0 57480 ol o L Tukey
VO resS 5 asl FO maS mlesl o 8 an m ol sime

.,\A.)J.? oalaa! JJ'LLS‘QJ?) M\;

ﬂi}gup:qubjafacﬁ,:p,zuu\b

O LinS 5 asli V0 LaaS J S ey S aw s L8500
olbsls e Slasin \ Jous ai oLl 4l

Fr¥

s ol (SaS 5 5bay Kos o) g o228 Ol e
ils o &Kl s sy 1y byl
S Slaol 5hilsy s ) Dol sbaasle jioce
it Ol i ) ool adllas ol (65 ,LS Gas
ol et 5 Jolw la e Ly el S 5 aeadly
S Ol jai oLzl Sl am (2555 sacdld 4 ol 5
ol b 5 2505 s & Slpl 5l cul ey
ol slaas s ool sl 1 o8 o o500 5L
oy 3> Loy 5 ) Dol it slagpe3l sl
ai el pi Wbl 51 hte pes o il 5L s
ol Jolas it o8 ins amio (555 42 5L L &S
by bs G b gs 0 S o g laSa bl 85 5
ol amioob 8 e 518 a5 5 bay Jole amio
03 o p A as by Gl Sa 5 3 a8 A L oS
sdnlie ood al) il dmio il g 0 Sy e
Jolws J xS gl 2 COP Joms 5l bl Sl S0 b 0S8
O3 Ghis 5 o b a8 s e anal 3 bl Sas sl s
s a8 s ol Gl Sa bl el Jo ool
leled ko ol S e 50 L8 5S 5 e b 5 4COP
Jolw amio 9, L il 5 atl Cumbge 2,8 Ll
Sl el Lzl (o o i S 3lul
a8 as e diad g dbsls 5l g s eals 22 o Ub
Q;.z\;&j;ﬁw,mh)} ox LS sl bews
XA (535 D 3Gl amio S s ;3 COP sl
55 G IS (10355 Bl Cundy a5 s edS
Eor 3l Js s ol s e g s sl ol s3]
LS s dmio (695 4ids ) e 4 Wb ls ey 5]
Ll gl ol o L S5 1, Jolas J S o g
Y
L s ol amio i) dsls 5030 2ol 8
Lo Jols o) o &n a5 Js 55 005 ol 5 sz Jis
DS e gl sl eas o3I L 5 sBeis amio

aallae o=l o éooﬁﬁﬁ&BWQLj @) ol


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

oL 5 ool Kitpn Ll

Fo\Y/OFY p<-/++ V) oIS Dol bl 55 ol s
(dE=FF OV e p=-/- ) Lo s Jslo (dF=FY,
o= g (=¥ F=¥/VVO0.p=-/:\¥F) 5 b Jslx s
OGN Ayl 5 gy adllan s s0iSES 5 Cikin (glnos S
Jols Sl g a8 sl oLt adlae cloos 8 o oo Sl et
b YO aaS ey 8 5 by b s il - el S
(Y Js02) 550 Fotm olaisine ssba J S os S 4 s
g}‘i_“t‘S°3J§ 0 bs dolws J a8 i, 5o PDls) pme 4y S
sl a5l FO

— s S Dol sl asles Ol i ke Al
o asbF0 50 S e 8 es o b B b s s
a)J_f 53 b Jolw s s le s sae il 53l sams gl
Il i aal g 48l V0 2S5 8 4 s 451 ¥O
95 o ) Dol b2 ls 5o (65l e sl &
AY Jsam) as K sanlie oy S

DV € WU SR TN e PR SV LL K g
Al e i loe 51 8 ey S o 6ol gtme sl sl
slaoasls BLad 51 bl b sl md oo
«UJJi AT g‘iu..\-‘j g_éub}ff O L’j-’ 5 o) Jolw
NORNPEES
Ls oo ) Dol o e le Ol ass 0 0le 4l
sl 5l am (228 a5l V0 5 4l O (J S slaey S s
Gz sl eals ol s ke OMasl anglie s
ot o3 sne D3l s oS 2o S sanlin Lyl Jsls
Sl 5l asl PO LiaS 5 a0 maS o J S e, S
(df=F¥. F=-/afV.p=+/YaA) IS Jslw Lo msls
5 [df=FF. F=- /Y28, p=+/VF) il los Il
sy bl (df=FF. F=-/00A. p=-/0VF) 5 b Jsolw
Ol i e i S Js 3 (Y Jpus) 3 s

ol KLy adllas slaos 5 o s Jolo sl asls

calslae 51 8 adlas s g S s o by el Gline Slml) o Kke o\ Jgo

228 4l Y0 ERLPW AT NES 055
P Value
n =\0) n=\0) (n =\0) o>l
P>./.0 (\/Y)YY/N (Y/v)vy/f (Y/0) Y¥/¥ (W) oy
P>./.0 (F/N)\$Y /8 (470) \0O/\ (0/74) \#Y/Y (rassl) 23
P>./.0 | (\Y/AY)£A/O (\O/4) VA/Y (A VARE4VA (¢ S5 03
P>.7.0 | (/\8)-/vY (+/\8) -/YY (+/\Y) - /7N byl Jols JS a3l

P>./.0 (+/+8) /Y

(«/\A) -/N\Q

(+/+4) «/Y\

L) Dol alsm b8 jasls

P>.7.0 | (/7-0)-N\¥ (/) - /\Y («/+9) - /\¥ bl Dol 3 b Lasls
P>.7.0 | (/7¥¢)NY (ASOAVAR (+/¥£)N/YN Ly Jolw JS Lasls
P>.7.0 | (/v#)-/vF (CVARDRVAN (CASYRY/NS Ly ol ks ol Losls

P>./.0 (+/Y0) -/5¥

(+/Y4) -/v0

(+/Y4) «/V\

b dols b aile

Alalie 3l sy (23S 436 FO 5 asti V0 S sl oy S o ol s e s (Glee Ol sl) O s ke GMent anglia Y g

(P value)(SD) & s S5k

a3l §0 228 0y 8

PRICRY RGPS

JAS 0s 8

055
ubu

F XY (R) /e ep

YY) CAE) /Y

(/AT =/

L) Jols S asls

YN/ A =/

(/AR =+ /00

NN/ =Y

byl Dol alam alus esls

Fva(-/-2) -/

/YN /ey

CANDAY) /0¥

Lyl dolss b Lasle

Fp<i /i V) /) - /FA

(/¥ /V) = /ey

C/YETNTA) -/

Lo Jolws JS asls

FP<. /i V) /YY) /70

(/- ¥H/TV) = AN

(/N /¥ = /ey

Ls Dol as Ll jesls

Fp<. /o N /AA) < /YF

G ) /YA) = N F

(/- AN/ -7y

e F Gl F0 258 0y S U U8 0y 8 it o Sile aglie i adl V0 (228 0y S L J S 0y 8 it rle Al

A5 FO o5 S L asli N0 o5 5 Ol i Sl

¥Yo



https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\VQYQL‘MJL ‘(f/\kf’\"’) f eJLm.i} ‘\?J.l:-

el Isbw mlos] iy ol s S s 4,20 Joles amio
el iy e aallle s S5l b da s 4 Ad o
aSem) e | o3 V] azb Costa asdllas 1 5050
s 8 Sa bl Gl Il amio (IG5
Jsb 5o Gloal 5sban 55 Dol amio oolubl s
Ll 55l S sl e ol &8 8l o a3l s
Jolas 25, SRS 1 5 a5 S g Jols o SILL coms
YF]asS oo Gl 4 5t 1)

S SS ol el Dol J S 0y, ciS
N8 eslial 3550 Gl plail s Sas imie b ulide
a5 LS 2555 5 (o smaian 5 [Y0] cul 43 8
ORIl 250 Lol 15 VO] ol Dlsy 55 (o
L) Eanta SS0s 8d Sdes 0les 5 Suas
3 sy Empenl 51 5 Jolw Ly 2555 sl
azolin W [YP] cwd Dl ains slacdls
Kl o a2l 5lay 03 el Jolws Cumdy 51 L0255,
oA Gt oS 5 el 5 Sas b as
o=l YY) a8 (6 S ok 55 pa3,s Sl Jilas
K35 50 Klge oL 2058 Sl e Jele p oo
3l ol 31 S Al e 55 alols a5 g3 S e
N3 =205 5 e pelome am 55 2550 Lo \v\wb- S
ol Sl Kol eSSl 5 Coy ol 4 8
JYAYANP V] el Dol 60, ol ai

3= S Sl pll e 53 03500 42 S
el Wl el o ool e olllae o235 Sl e
= N V] el g b 5 Ad [l sai 21 S
Sl eSS sleslaal aS el gl OlWlas ol 3
slacdle A e cilae 5 S e (2alS o se a5 e
S ol g a8 ams e ol ol ) YY) 55 S Ly
S o b 2250 Ol @l 5o gy Sl heS
S ess olinul s 5 (ol mds 2ss 05 G931
solil dyas 255 Sl planil 5 48 5 by S

Sl L oWl s b ol ol NFAYN ] 05

s

54560 S (658 Sl ) g adlllas )

s S ool Uy 5 Sl Jsle slaaile sl YO
S ASOSan 5l am ) 5 S e 288 51 (aamie Sl
adlas 55 Lgw [YY=Y- N 8] wlos S 3,18 Soleal jzaS
s $558 Sll 4S ol aaz ool Ll el s
ol s NENV] Wlos S g dols 555 2 228

oS il slaglay Sl aS el glaalllas g

RV I W P (5 IS W OV R o) [ K\ P FRg PR
g0 4l PO iaS aS b gl ols adls C'L"'
s ol S s e ) el Dol gl e s (5] )
oS 05,8 5 JaS ey S halie oLy S b s s
534S el L cpimad cnl L osdhe 35 8 e 436 V0
23 oldmn i J S ey, 8 5 4B N0 a8 e, 8
sl Wl a5 8 s ead sl Joler claas s
5L 10 el S 1S oS el asi gl Sl o
2,05 Jols J S 0y, 9 Sl (g5, 2 (it
ShiSes 5 Behm s ey ol aalllan slaasly
g0 4l PO aaS Ol sl ol a8 s pn e ASL
5 d—s oy Gl 8l s ol J S a5 Il
llln el Laasly ol WP ] 53,5 o o131 Jadl S
oS asls plas &S el el s 1,80 5 Costa
Sl s, Dol s S tas 5 60 i1 45l VO Sodesli S
Costa allls aslen 5o adllan s o) 4 4x 55 b V]
Sl ool ol i LS ) (S
oS e 5 4 o oozl ol slaanls )
ol Lol s 5o ol Jdsay adlllas 93 puls &l
amico 51U ol oLl addlas s 48 gl S sl
5 Sl o 5=V ) ¥ e s s Jols
2 aSIls 5o s eols L5 (ol st pae
e 6 7 a5l Il amio 55U ol sl
450 Yo Jsb o ol adlas bl cal 5l s e )

S0 oot Soson b ol o 5 (sl


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

oL 5 ool Kitpn Ll

UV [ (PP SY G O I P B Ry W JCPR VI A
2oy 0 Pl 5 Ly Jolws Ju8s Shae il 5 a8
ol 3,8 a5y slacdle o8 Ly Jsla S
slacdls bl 5l 18 Sneads, Soleal iS5 eolan
L Jolw J 8 i 50 Pls I U ilg oo (2500
o raa o255 Sl ol Hs 1 5 L 2555
ey bans 3 ol 5 e s 3555 bt
3o ) S et 5 ol s Sl ol s
(s slaedle oL Jlaal 2555 slacen]
S8 Sl anS Ol e ool & 355 g slgian
plasl i amie g s (2555 slacdle ¢,
i o) 53 i Sllae ail Gaeoli S (gls S
ool ) 5mn Sla 228 6 5 o g Olsn 45 AS e S8
5o Sl i pas 4 am s L) Sl b5 by
NS st 5o dolw S8 Jle ag am 55 b sbien

s e 1y 3555 Sl

rﬁ—L" oSl Sosld 5 Slidsy Coglas 5l dkewy cp

agmme Lagls 5l (Jbe coles el gl S5
Ot a5 B sdan 5 de Gl po ) 0 b (e
S S 5l Sledb gbﬂcw: Cer 2l
Olomsily ol y ze ae iduoly Olides
3 503505 1B b aalllas il s (651 ol S8

ol o 1) olas) cudd ge Jlaze 155las

xlo

[1] Bandy WD, Irion JM. The effect of time on static stretch
on the flexibility of the hamstring muscles. Phys Ther 1994; 74:
845-850.

[2] Yuktasir B, Kaya F. Investigation into the long-term
effects of static and PNF stretching exercises on range of motion
and jump performance. J Bodyw Mov Ther 2009; 13: 11-21.

[3] Andersen JC. Stretching before and after exercise: effect
on muscle soreness and injury risk. J Athl Train 2005; 40: 218-220.

[4] Shrier 1. Does stretching improve performance? A

systematic and critical review of the literature. Clin J Sport Med
2004; 14: 267-273.

¥yv

Slaian i s (it Sl 228 5l plas 48 5 s
3 SJes 2l e WSWL 5 5 S0l Sl Jols
a3 S b Jols b as s
S SJes g S Sl o gad 3 ead ol Gla e
UL SUH I WP I SUW PR VI N PR s -1
(S L S P\ I SPRCISR S ) FH RSP SN
VNN oy Gl sl ]y e 5 S hes Co e Sl o
LS 3,8 a8 ent ool plis Koy Sllllas s 4 4y S
Lt olps 5 5okaS s ealS Corpe 553 Solend
2 i (VS 53 blaay 5l oal S 00 8 e Dlae
5 S = Dlae laasly SV Sy Olo sas
slass zalS asle ¢ Dlae— sae b, 5856 55 o (Y
Slaasly LSSy (LS 5 e S > sbasly
O R B RN L e A . 0
Sa il it 5 51 Ln el ) 48 ey e
sl il o <2 Sz asl S8 Ly Dol
Sla =y 50wy Oae Solisl 53 Sl 2l
Loy e gl b e slaons S SGI
Ul Lo Jealse cal 4873 8 g uils (558 oy les L
S S (Pl des 5D 58 Ol b o s p il
S Sl e il 18 Lo s s o) [YF]
Cal s S Galisee Olalllas o Cae SV b Sl
5, SJns il 3l Costa i) anllas 55 a8 as 31 [Y0,\F]
Shae O, il Bl 5 I g s Ol pae S1alS VL
(45U 10) Gesls o8 Slaal oS Sl jas ool 51 ey
Sdmedtly (S 5l 5 (s e a5 40 S enli
V]2 5 (215 (4536 ¥0)
aS ol gl adlae ol el Cosay s 4 a5 L
53 il (228 Ol 8 S Cow bl ol J S
oS Sl s sl s Wi Ly Jols S 8 s
ol s Plest Jla| &5 (18558 4 52 Jree Saaaidy
Ol L a8 5w cpl Jlasl 5lam S 25,5 53

cla s r\_?u" aSob gl ol adlas ol


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\Y/C\YULM«JL ‘(f/\@\aa) Y o)Lui) «\Y-\L:-

s

[21] Cramer JT, Housh TJ, Johnson GO, Miller JM, Coburn
JW, Beck TW. Acute effects of static stretching on peak torque in
women. J Strength Cond Res 2004; 18: 236-241.

[22] Cramer JT, Housh TJ, Weir JP, Johnson GO, Coburn JW,
Beck TW. The acute effects of static stretching on peak torque,
mean power output, electromyography, and mechanomyography.
Eur J Appl Physiol 2005; 93: 530-539.

[23] Herda TJ, Cramer JT, Ryan ED, McHugh MP, Stout JR.
Acute effects of static versus dynamic stretching on isometric peak
torque, electromyography, and mechanomyography of the biceps
femoris muscle. J Strength Cond Res 2008; 22: 809-817.

[24] Streepey JW, Angulo-Kinzler RM. The role of task
difficulty in the control of dynamic balance in children and adults.
Hum Mov Sci 2002; 21: 423-438.

[25] Balogun JA, Ajayi LO, Alawale F. Determinants of single
limb stance balance performance. Afr J] Med Med Sci 1997; 26:
153-157.

[26] Hrysomallis C, McLaughlin P, Goodman C. Balance and
injury in elite Australian footballers. Int J Sports Med 2007; 28:
844-847.

[27] Hrysomallis C. Relationship between balance ability,
training and sports injury risk. Sports Med 2007; 37: 547-556.

[28] Torres EM, Kraemer WJ, Vingren JL, Volek JS, Hatfield
DL, Spiering BA, et al. Effects of stretching on upper-body
muscular performance. J Strength Cond Res 2008; 22: 1279-1285.

[29] Marek SM, Cramer JT, Fincher AL, Massey LL,
Dangelmaier SM, Purkayastha S, et al. Acute effects of static and
proprioceptive neuromuscular facilitation stretching on muscle
strength and power output. J Athl Train 2005; 40: 94-103.

[30] Egan AD, Cramer JT, Massey LL, Marek SM. Acute
effects of static stretching on peak torque and mean power output
in national collegiate athletic association division I women's
basketball players. J Strength Cond Res 2006; 20: 778-782.

[31] Marshall PW, Cashman A, Cheema BS. A randomized
controlled trial for the effect of passive stretching on measures of
hamstring extensibility, passive stiffness, strength, and stretch
tolerance. J Sci Med Sport 2011; 14: 535-540.

[32] Manoel ME, Harris-Love MO, Danoff JV, Miller TA.
Acute effects of static, dynamic, and proprioceptive neuromuscular
facilitation stretching on muscle power in women. J Strength Cond
Res 2008; 22: 1528-1534.

[33] Taylor KL, Sheppard JM, Lee H, Plummer N. Negative
effect of static stretching restored when combined with a sport
specific warm-up component. J Sci Med Sport 2009; 12: 657-661.

[34] Riemann BL, Lephart SM. The sensorimotor system, part
II: the role of proprioception in motor control and functional joint
stability. J Athl Train 2002; 37: 80-84.

[35] McMillian DJ, Moore JH, Hatler BS, Taylor DC.
Dynamic vs. static-stretching warm up: the effect on power and
agility performance. J Strength Cond Res 2006; 20: 492-499.

¥YA

[5] Herbert RD, Gabriel M. Effects of stretching before and
after exercising on muscle soreness and risk of injury: systematic
review. BMJ 2002; 325: 468.

[6] Beedle B, Rytter SJ, Healy RC, Ward TR. Pretesting static
and dynamic stretching does not affect maximal strength. J
Strength Cond Res 2008; 22: 1838-1843.

[7] Costa PB, Graves BS, Whitehurst M, Jacobs PL. The acute
effects of different durations of static stretching on dynamic
balance performance. J Strength Cond Res 2009; 23: 141-147.

[8] Herbert RD, de Noronha M, Kamper SJ. Stretching to
prevent or reduce muscle soreness after exercise. Cochrane
Database Syst Rev 2011; 6: CD004577.

[9] Lund H. Stretching before or after exercising has no effect
on muscle soreness or risk of injury. Aust J Physiother 2003; 49:
73.

[10] Hough PA, Ross EZ, Howatson G. Effects of dynamic
and static stretching on vertical jump performance and
electromyographic activity. J Strength Cond Res 2009; 23: 507-
512.

[11] Samuel MN, Holcomb WR, Guadagnoli MA, Rubley
MD, Wallmann H. Acute effects of static and ballistic stretching
on measures of strength and power. J Strength Cond Res 2008; 22:
1422-1428.

[12] Gremion G. [Is stretching for sports performance still
useful? A review of the literature]. Rev Med Suisse 2005; 1: 1830-
1834.

[13] Witvrouw E, Mahieu N, Roosen P, McNair P. The role of
stretching in tendon injuries. Br J Sports Med 2007; 41: 224-226.

[14] Witvrouw E, Mahieu N, Danneels L, McNair P.
Stretching and injury prevention: an obscure relationship. Sports
Med 2004; 34: 443-449.

[15] Gray C. Athletic body in balance “optimal movement
skills and conditioning for performance. 2nd ed. Champaign, IL:
Human Kinetics; 2003.

[16] Behm DG, Bambury A, Cahill F, Power K. Effect of
acute static stretching on force, balance, reaction time, and
movement time. Med Sci Sports Exerc 2004; 36: 1397-1402.

[17] Cachupe WIJ, Shifflett B, Kahanov L, Wughalter EH.
Reliability of biodex balance system measures. Meas Phys Educ
Exer Sci 2001; 5: 97-108.

[18] Aydog E, Bal A, Aydog ST, Cakci A. Evaluation of
dynamic postural balance using the Biodex Stability System in
rheumatoid arthritis patients. Clin Rheumatol 2006; 25: 462-467.

[19] University C. Passive knee extension test of hamstring
extensibility. 2011;

https://physiotherapy.curtin.edu.au/resources/educational-
resources/kincom/PKEtest.cfm.

[20] Church JB, Wiggins MS, Moode FM, Crist R. Effect of
warm-up and flexibility treatments on vertical jump performance. J
Strength Cond Res 2001; 15: 332-336.


https://koomeshjournal.semums.ac.ir/article-1-1711-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

Koomesh Summer 2013, 14 (4): 431 - 438

Acute effects of static stretch on the static and dynamic
balance indices in the young healthy non-athletic females

Amir Hoshang Bakhtiary (PhD. PT)™*, Atefe Aminian-Far (PhD. PT)? Rozita Hedayati (PhD. PT) 2
1- Neuromuscular Rehabilitation Research Centre, Semnan University of Medical Sciences. Semnan, Iran
2 - Physiotherapy Group, Rehabilitation Faculty, Semnan University of Medical Sciences. Semnan, Iran

(Received: 26 May 2012; Accepted: 12 Feb 2013)

Introduction: Applying static stretch before sport activities has been emphasized to improve range of
motion, flexibility and muscle performance and also to reduce pain and muscle stiffness. Regarding to the
controversies about the effect of static stretch and the importance of the balance control to prevent injuries
during sport activities, this study was designed to investigate the effect of short and long duration static
stretch on the static and dynamic balance indices.

Materials and Methods: 45 young healthy non-athletic females were assigned to one of the three; a) 15
seconds static stretch, b) 45 seconds static stretch and c) control groups. Three set of 15 or 45 seconds static
stretch exercise were applied over the Hamstring, Quadriceps and Gastrocnemius muscles of both lower
limbs of the experimental groups, while no static stretch was applied for the control group. Before and after
the intervention, static and dynamic balance indices including; overall, anterior-posterior and medial-lateral
balance indices, were measured in all groups by Biodex SD machine.

Results: Our findings showed decreased overal, anterior-posterior and medial-lateral dynamic balance
indices in the 45 second stretch group compared to the 15 seconds stretch group (P<0.0001) and also the
control group (P=0.003), while no significant differences in balance indices were seen between 15 seconds
and control groups.

Conclusion: The results may indicate that long duration static stretch exercises may disturb the function
of the dynamic balance and so may cause sport injuries in athletics. Further studies are needed to
investigate the specific effect of static stretch in the different type of sport activities.
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