SRR 3 30 G Cwdligh 10 9 Jako Cutd g > O i 9 (539 34luiv o 5 il

Tsan, Lo,y Ssans ulgd S A6, gaas sul) Lo sela

oS>
G35 2 M Sb Jalse @odaze Slidos 0S6 as SRl 0L 53 (s cunl 5o b Wilg o hes e 3 Slas 55 JMes] tdodio
G ol it 5 Do ol o atntin o ol 3 Shee (5505 4L ooy U 3y b Wl Cnl 0315 13 s 3050 1) (s e S5
-’ﬁ@@bwu}()bJ‘J’ﬁUJ“-‘.‘g&’u"’ﬁ*dJJ!LQ.}JJ‘JWﬁJJ:jEJ‘JJE

Glaslan ulal  PA/AF £ V/AA 035 5 520 Slo WE/Y £ 0785 15 ol YYWVE VTV  Kla b ails 30 s 5 ¥ sl 2 5595 9 Mg
J@)b?b ;‘}MA{JU}}).’}"' J\ot\' gAhNC,&LnMJJJ:‘)JMLS‘Q}bLSJLnJLGUa’-\Ju\fhubﬁh‘G:y;"db&&@'ﬂcjfjb})}
awlie gl 9 &S 51,050 (,;,'mu&;‘}:x,.:qk.: Gy ki 5,8 oIl Jows syls Ko 5 gmg IS S iy Jawy 1S 4y 0
. oslizs| Repeated measures ANOVA i Calides Silela s Wosls

B 6‘)L»T)l:‘5'.~ el Gy Gl Dlele s (g5l sL slalles ﬁpom;ﬁqumgbu,ag,m Glas, S, Cl s Ll
..u;mmmqx—suobu,gj;uM@4,_}\,-6;%1{‘5&,"5%;@;1.\;1@&;
}&‘&)‘}65})4;@&&)%;%CA}‘}J@J}&Q&WJJSL&CATJKM)‘SA}BML&Mw‘j‘oMTCMJA{@u@@jL:6;%}3
AL B S g g e ol oglize 5 Shes 15U g,y 6ld Calisee Silelu 53 01,8555 (Sis canT Gl 55 S5l bl ol

Jraie slas 515 3003l 15 65505 L (2 ¢ s pom 10515 ™

350 SBCuligh ;5 oil; e Curdy uo Slydi p1 (559,000 iy ;T Loy o) Ol o sl Bl odlj Sl el

YWAFIYNG i 5 pdy gl

W gyl 485 ©ygo e ol ST e (SS9 Sl Jle
olKiws > Sles > cdl iSlas g b 1 am Bl 0 0 oKy
0ySlas (gwyp y0 Ay Olodl adllas () dind o &) o ¥ dgds 0
sy Sllasil ylss ol Sloer (glo)sS el dmd o (Lt (S35 09
bgye (gl pio | gyl pnored 5 Loy g L] Jobs ¢ ylgs eceoliinl o yid
9 o o> Jodll (pSe loj (1S 9 gy Jelge pla S gl el b
szl JE gy sk emy Wb e B lps
b wle olaysSlh a5 Cal ol asuie digel s 4 (0 F)
Onored g OLad gt (olbjguiins] )8 L g cuwd OMae K yieg
P Lo (V) Cul b g bpas 1 diwgn b bod 5 Cuoldiol
Sl Sy o3l 93 oS Cuwl o et 9l jguniinS] OMde )8 )y p
ol ) (6,503 9 59y (il Slebo Blgl (o o)l 35 bl 5> ©)ud

WYY A(Y) VY YA iseslys pole 10 (amgy RIS

YWAYIVID (el o fo,b

4odR0
‘@"‘5 L;l.mu.‘gljlﬁ alos> )'| LQ:)M )'| ol Ja.my OLMJI 59 3 Sles
> 9 0SS el oD Slowes L;;LJ Oliee e ld ©lo oo (hjgel
baplasl (Slgy 5 (S3eln308 o3 Shos (V) 2950 J 1S s> (S5l
3Slas 5 5 o Giles 4 Jsy b 13 255 51 (Bl 5 (55l sla s
S | gyl a3 0 Ui &S pag LB gleodly dg2g b il
Cpnt] 2N 05,5 o )1 iy Sblug b cov o el (Klssd
2 o gled  aligy Slblogi b gl () 298000 485 03l oy el
Sld w) plyte o8 gloj 4 dituly Sl cnl g 48 (515 WM JL
Jeinl & &5 ol glale) Wil o lyss cpl (V) BAS Byxe (5jo,)
L)»Lw‘ » |) LB 0 é) ON dl!b oKwd @l)[{ C.Iaw ua))\jb ‘j el .)lJ)

Ol el o)l yad oKD ¢ 559 pole g (S S 018N (Mol IS > g (559 omolidd apmol 09,5 el yoliis )8 =Y
Oyl elytg o)l ouily o b3yg pole 5 (SN Gy 0aSulD ¢ i3yg o g Cudiligg 09,5 Lol =¥
Oyl eolig el s ol (g pole g (S Cayd 0K ¢ i55yg o g Cuiling 09,5 bl —F

Email: hamed.md65@ yahoo.com

S8 lsas ooly Slo aal> 1 J9gumo ouunn g3

WAF 55 5335 /Y 0)led NN o / pdSuiles pole > ianghy

\YY

WWW.mui.ac.ir



OHSen 5 6l ens 0315 eShe el

ol glamglis o g oy g9 §) pole 35 i Jlael 3 o
59909 lalme lal o ogesl iadin Ll by, b pobs 3ios
ol bl anals 8 S Cge 2R glbcwdlis o il e
Jlo s Jsbo 55 &S 351 gl YO JNA Wl 350 lismils Jols ¢ 3o
g adlyy (biyg Culled 4 dtan (3 dwds dw JBlis g plaie Oy 4y aLsiS
4 dag b ldigel e g (2L Slaps gdaw o gl (359 o
bl Nelson g Thomas aube (S slculad j3 suios sla yigy LS
Gy Y sladises woo JBlis odd S5 QLS 4 a5 b (V) Casl oids
ozl a5 Vol adllas cpl o &S ok lais (85 Ve oy Buivd S
pMel s oRisly jo Sledlyd cadllas pbl floj o pisred Cuol oad
b g dol Jos & g0 3o plol (sl bl 2ly 31,31 plos 1 g 0
a8 sl (8 ¥+) bl a2y 231 (oles z9,59 3959 (sl jbes 4 4295
9 YA il 358 (BMI) Body mass index| Jloypé (54 03¢5 (el oyl
S plil g L gt )3 (2l g (Sausd dile (YY) (VO 5 5555 L
S5 e 9 4LBIS olo (15 ) (93)Skes (S (2 029 b 5 slaSiie
solan (VF) 290 s 3l g8 (sljline dlaz | gl plosl gy 0 25
o 9> IS Crge tilgiee ilisee Jolse 15 0,L8) 35 lio dodi 5 45
S5 b b S g S S8 o P el o Jlis 4 5 os
b 2 (VY ol "S55 g Jobe ol ) (Setind ol
o iagol plos 5l e St Lol Salilia ] Gl s ) padss cmad
el FA 5 203l sl JolS colpnl el A el | 1 4 A5 atulgs
son b &S wligy claaslyy 5l @ls (S b ol pgefl sl 5l U
b ool 133l gie Logeat s (P ) wsl 4zl wil oo (Sius
4oy S e e ol 458 gt b ogeil S U8 gy 3 b S
oS 280 ailigy slaaaiy ) gyl o collad 495 ,m plosl pgliie g 03g IS
» L:A;)AA‘) dl)) .!I)5| wyho )I)>‘ J.\:»bua Col odg ol).o..b Lfi‘w J9x l)
g lagl (Saj dilo 4 g2 b el g5 5 29,9 clojlne 42 a2 b (905
203,85 Gies b S3gesl Sy cleMbl
2 S b del Colsy py8 (398 slaylire olwl y 3,81 Q!
oS b ) sl 53 bl A5 a5 Sy s g T Lassi 3051
plal oy Jolae Cansy o 3,Slos )d Cglds dgng pas p dwe Sl
5165 e, o3l ales )3 bty YT F) 3515 39y et 5
g (P Cod lp & e b g e b b el el
Jleisl y pue ganlad dgg 4y dogi b Cpizmen (VF) €8)5 oo )l)8 oolitl
o 2 (S5elesS Uhgy ped) Jgeme 6503l by iie (5118 b
el pole 380 0 (YO XF) Lol Cunsg e 3 Sles b))
EyuSe oy9d L) Jbuowd ()l punSe (dwgy (6,05 ,5,L 1 e
S B ppy (o S Sl JuSulSe O i, ism
ool Blas b s oslitwl S el Autodesk <8y calw VALY asws
dulie Cax & adlas > 2ed Skl (608 ol e 2 Gy
oo (hyy Ab pasudie C8S Cygo (dee > pS03lul lagdy,
S Y (2lgy izmod g boodly o 4355 9 ) cgges s 2 )5S
Y S S5le By aley V) 1 ip Grnlsss )lulil gy

J&@ijjéj})duﬁ)xju

zol bwgio job 4y 45" W3S lais Adod ,> Smith g Hill L(A) jebs o
(A) ol oo ¥ 5l i doyd Cudid 390 2 VY sl > gilex o ol
2 Vg o i) Ald oy 4 398 odalie S (u)p S0 50 calnle
devg ol bl SISt K50 (o08kee byl I (gl
Jolie ae o 3Slae €83 o) o) 86 popas ) ale Gl
Cuol (gl o3Il & Juolae fos s Caonl a5 Canl Jb > ) il 500
5 ordy GBllasl oslitnl )05 s olayssls LS )3 ) o (gl S
5 Ol Ao gy sl cllab plol gl gl g ol sl 5l Sinlon
(V) Wlosly 13 s bols

4 9 VA+F Jls ,> Sherrington lawss )b gl fes o porio
a5 e ras oy 4 o slasl o3 0835k o5 e
5 Jade (2la8 Cusbge I3 L plasl Ul (o (pa (V) 45 02
wios v ok S (W)l puin ool el n ©l s
Sy g Cop S 65 B Candy pogad |y e 3yl
@ bygpye SlMbl izman (Y) 39l 0 ool oludl sl Jolie 53 53
Gub il b 5 38> Ol > plnil 13 1) et GEE (das > (glood S
el oo | Jib (oo 08 el izpen 5 de e S5
Sligiod @ls polol 3 (> 9 (V) OF) Bl osgepy (SHae glausls)
duglie 3 (055 93 anld S e Sl xS ol )3 Sytere B (ki
gaw Jds 4 Juigd il olatiyg > dhas cpl )l Jade 3 05 L
3 Slas )3 0 (1) 3 (s s ot Vb S (shacsiafl 5 5 5
JodllpSe oloj gman (2ln)giSh > BT el doe u (slaoss S
(st Slagiod 5,2) J (1Y ) 005 oy S5 5 oy 5 {15)
Jox 4 prie Sy (o (dee > 3Slas CBy iall & WS e
sl ] e |y bl g aniS Jole SulSe ls k3]
(1a-7Y)

oy b ogas )y GleMbl b o)lsl yiiy oS jshailes 3929 ol b
ks & (i g 09 jial Jolie doe (g 3o €83 g9y Al
2 2l deng il adlyy caliee lebw e (ol 3l Sl 4
hos o 3Skes €3 LT & cusl glas Jlg ol pol Sl )3 aox
Slels 56 o6 (ob)yg Sl 5 wae sl ole sis & Juolie
Jata py8)5 gl Jate o5 ool 18 Lol )13 g, wl Gl
el i 5 s g ol & b slacel 5 00 o
ald ol Omesd (15w il 4 by lacanl 9 9530 gume (559
G5 ol el Cap gl Jade wade St 1) LS55 o 5
13,8 s

Cundy o 3)Shes 83 (cwyp (S oyl plnl jl Bua pl
Sly date (aglj silosl B2k 1 gy sl Gilisee lels )3 gl Juade
Cundligh 3pe 3 (os e 3Sdee Sloj 0y9d e @ Op 2
PV YW

&&5}30'5.0
ml g dlse lels )3 doe o 5 Slos Slpdd gy p 4 25 b

\YY

WA 5 9 33 /Y ojlads N Jlo [ ciseilss pole )5 img3s

WWW.mui.ac.ir



OSan 5 6l guas asl; eShe el

Ol &y oS Ad o dlwlgd 3,8 g (oldsS dluwgy (65 ol0l) o 03y
S ol il e sl candg ol 3 iled s |y aggly o 4l o
Al can 3l a9 ol odi )8y Colyinl Cundg 4 9il) o Moo 418 )T
g0l S Jlad jgo d b pl 1) Blo a5 0l o algs 3,8 51 col il
IS5 3k e Jae ol (Y JS0) 05 (slogl el o by 555n gl
b adioe 485 (oS Camdy S agly Jl oSS0k 2 by 3
)3 YO Gum 4l 10 Jade (ilujl 4l olgie @ agl; aw ol 5:0ke
Sdo 4y b b o atalgs 2,3 il o Jlainl @l sl Gls gl o] gs s
Al ) xS ojlul gl 398 Auld eled Lo g Ady ol) addy S
o )ySS SIS x> £

U j) ol 1A alols J) lauSe ol ol S5 oLl
DA 3 e 50 g 5 4 2 00 il (555 4 (goges] i
Cog dw yd 1d 03 gl 45l b aliie (65 03l Alh pima ol
aile; Gl SMo casl S5 Lls 0 plogl Yo 530 e clels
(¥0) ol 039y iy Sllllas ywlaol 3 55 o3l Clelis § S5

5 59 (S 40 5+ angfy s3Lail ¥ S

l; S I3l p s g g Jithe guels & 005 485 (gla S el >
odb 4B )S agail yn I Iun 4 uSe b g 0D drslome uSe 2 )3 el
(392 043 030> J1)3 B gy )3 oy Cpgo & 55 & Canl (quSe jglaia) 35
aglj il slas plsis o adsl gl L o puSe (ol gl SMST 5 5 aylie
@ oS5 b aw > S3gefl ja slalhs WSile A5 3905l a (el
A5 b ol sl el o dgesl o o3 2,58, Clsis

4 bape ool @bl (gglaer J o pm cale 2
Giis glopite oMo 4 (jy B e JuB ) laosell (sl S
Vs SPSS Il ey p (blael g ey ilol ise g
)5 148 o g 45055 390 (version 19, SPSS Inc., Chicago, IL)

Jolin Condy o S50 S o) 56

O iyl e Cawl S5 4y p3Y L(YA) HAAL /AN Cusl o )15
ool 035 3l (ICC = <AV) Y SSglI5l a5 b 6y o)l s
wids gy Sloj Aol aw > Sigil b (oISl (ag) ndy)SS
Casl 005 ()15 IV g AE VT ol g Y 5 5g, Yo g g, can
)
23 tos @IS0k Caa gl |l oo b o8l Ll 5l ey
655 gup g Ll oaliiwl bjyg olsS SHles G Gl U As algs 58
by 58 I8l sl awsly s Jlios plul (6,500 b
b b S (o S5y o8 (g Sl dae ez g 2 plosl odli)]
okl da oz o o 3y90 Pl (2 ol Ciond > e e S
Sllae ool g glaySile il Joe Ol (1 JS3) 05

(¥Y) ol 034, Stillman o Tully (V)

g 1S slo il 0 ) JSb

bi Sl coond 5 Sy 8855 o kS YL VY 5 ) Sl
@Yl Cond )3 g Silo 9 Voud (35 3 pgd S)le 5y (2B (Laie
& undg ) g Comd Gro A )3 338 e AAD ol ()8 Ssb
P2 J ks o @YU Cend 3 p)lee Sile 03 o3 A Ll 3 g5
15 ol S8 VL 4 sl
Oy @) Ghas S LI pyiin S ol 4 g L
(FY) il Jmto (S Slo disls )3 (Lhos o Lol (slaossyS
Cumdy o SySoll gl Sl 3j5e asly Glaime Hl Bl ol
3 AFF) 2l (355 420 Ao¥+) &5 0 Sl aish > 1l 5 o
Siloil gl il GiSIE a2 > Feg YO caygly 95 ) pol s > 950l
ks el gl Jabe Cundy o (g50jll e Bua byl
otz b b 0 asl Goge3l y gy (58S lo | ey 15 e3liz
b o S 00 il s A Jae g ndiy Jue ) die
5 48,5 1) (ageil gl sl Sigeil s B lod (e b (93]
OESI )3 YO ayli a4 g5 9 Sl b e Cundg ) e &SRl (g

WAY 55 5 335 /Y o)lod VY Sl / pieslss pole )3 imghy

VYF

WWwWw.mui.ac.ir



OHSen 5 6l ens 0315 eShe el

Jelis Sy o S50 8L 05 S

oS es b Sl 5 900 (s Si9 ) Joor

Sl Sl E 5uKibe

v Yo YN E £ \/TVE () oy
\F§ VAR \YEIY . £ O/4F (cm) 48
OA A\ FARF £ VA k) o3
YAR] Yf/a8 YY/EA £ VAN ‘kg/em® BMI
BMI: Body mass index
Yofor o WY celo @OVocels OY: celo hwl‘"
S G oaiiS'eS b 1 (S oS Wdg p Ve Ll opl o Baises b
Mo s 55 5 3905 b ol Sty b | 3 g fSen gy o pled
3 5 oy sboylel 0,8 oo oaiS 8,5 YAl skl vy (slaosls
i ¥loe A ol 045 b.\)g—‘\ J9A>
T Jag aw pdrpd Fe g e ) ¥ gl (ilosly e dunlie polaio &
Qg0 owyp gl Il 3 .05 exlatwl Repeated measures ANOVA
oo -

Juols s .0,3,5 o3lizusl Shapiro-Wilk (ygejl 5l odly g6 392 (aubo

42 ) Y0 aylj gjll B
& (6,50 A gy00 ol (b b psio ded xje5 &S 2 LS g0l ol

4 £ dgly sl

50420 P 4905 65Lwil g 450 FO a9l 65Lw3l g lio Y lo g

39y woldso Celw auw
(P <-/-0+) ()5 gz gows

Sy

2 ol Jade Cundg g 3Sles CB (pyp (35 (pl pldl j Saa
@ oo sl date @l gl Gilojl Bkl gy bt Gl clels
Dy (2D Cadligh (lhye > es o 3Shes (Sloj 0)9> (e
s bpme gl a5 ob L Gaios b adl Lo g aje0
2 (VA0 &) gy alis s el (gl Jate () ausly (s3lol
9 Sigy Sld iy 6N Sl 4 2 g2y (Bl cundlsgd Gy
) Jeate Candy o 3Skas €5 ()hosine 586 ol 8L Ol
O Jolhe Cundg o 0Slae B3 o ) (o b cplply el
cilises clebo 556 ot o2,Slas 5 (Sefglnsd (slaygsh S S
@y LAl (o jpal & Candls >l LS (g, Ald ey Gloa b
o b on S 5Slas B gy Slhe Clelo by o gled il

Al 5 Slels cpl )3 558 Juade Cumdy o o Blate 5 os

Ol (goil ol @l g (90 CagS g yhe i3S p pseil cnl
) Pl ilojl g a2y YO aly gilujl yite 93 a0 a5 0b
osoj) @l Ol 3 a4 b g cal HlEn cog)S Ay e
090j) 5l Jobs @l ¥ Jgas 55 . Repeated measures ANOVA
.ol 030 Mauchly cgg)S

Repeated measures ANOVA (903l ;| yimngss Sl (guyp2 (6l coles
2 9l Sl x> e g a2 )3 YO (gbly) (gilusly slallas b y5 )5 olisl
gygeil opl s 2,5 awolie (Yo 5 V0 O¢) g alid cilise oleb
S s Feg a2y ¥O (blyj silil om ol &S 3 o 5 S
) 38 g2y (Vo5 W0 1) oy ald e clebs > gl
Joize) gy by sl G bawglis cpl Sl ojlil (P =+/¥VV 4 P =-/FAD
[o¥0 U ogu yadome g 4>y ¥O aygly gilojl (sly /N bl Loguo
Repeated measures ANOVA 905 zolis (43,0 £+ agly (gjlwjb slp
ool 030l ¥ gl

agli ilejl g a2 YO aly (losl awlie 55 T beel

ol 015 03] 9, iglite cueles A ,d 4 )3 5

CugyS adgyio oy Sy (90 905 @S Y Joux

Mauchly W oyl

R TR

AN Y V/OYD

</YYY Y YAYY

+/4%) 42,5 0 agly g5kl

-1AY8 azyo el sl

(P < /e0) )b sme o 3

YO

WA 5 9 3003 /Y ojlad N Jlos [ il pole 15 g

WWWw.mui.ac.ir



O B peas onl) Sk ol

y&nif.éjyjéjjjdwr:i)};u

39y aliie (Sloj Cugi du 43 43905 5 tw il duslio 5y Repeated measures ANOVA yg03] gulis ¥ Jgus

YIYs
o[eNF < [FAD </fY¥

YIgA

Uvo
<[+ F0 AR VIYY

Al

£IOY 03931 Cags ;0 Y0 4l sleile
£16/10 s

170\ 03031 Cags ey feoaly sileil
FYYIVO s

5 o3lizol 48 Jlazsl gl ol a3l o stne (g ,lel Ll j1 &S 355 cloglsl
oy b gl wlgn Al pelus 5pSojlul by, K
D)3 dgzg a2 (Ll g, il calisee leln
N 5 v 1y aios gl Wlge o5 Jlais] LYo 5 S L
olnle sl G g ynS ojlul Al (Sid Gen il ool
s S ol oo (olas )3 aggesl cullad (g J3iS o o e
Sl sl 655 ol sl g1 Ysbo 45 3 dgvs Kl el e 3w
@ OMas iy 9 il L dlus cpl g 00 b dgail 3 (Sius
od Mas 5 (as (Salen 3 P cage Slog plul )5 ok
2 NS el Wl o (S &S Cunl 04 ()55 pizmen (O OY)AiL
SIS sbaplal g (Mae (lacSsd ohig 4 (das > slaon S cld
295 e sl ply Jlo)l )3 gl Conlas S Cage 5 osd 5
slaculld plool jl (36 (S o col (Sea 5 528 cul nlpl (0F)
S & (Vo 910 lebo) by ojlul SbL 5 Sbe clebu )3 0505,
Sloi S el > oaal )l Jials coge (Vo cels) jg, adgl clels
AeS T led Gl b es o 3,Mae gm0 5 008 e dos
sl sl ilujl glbd 53 (g)lsiine gl bl (ppen g AL 03,
ol 05 0490 ilisee Slel (o gl uato

Beodguxo
Pl g, 3l e el 1> 1l ()55 )5 (55 o3ll 1yl &8 loxl )
Ddgy 0k gie (S b slacylad I K550 Sl ol (b g A e
o 4 Oetred g Hledd G opl jd CS W cae A8l culs) s
ol sl 6l Gy e clelw b gpSojlul el

olgiw
clelo ) gl Jate (ol agly ilojl slas auglio 4 (3 ol 5
oo Cap 4y b ddlyy (AL Cundligd (g 53 o) wilus calises
5 2 e CUBMB] dgng g calizee Clelw > o) I55,5 3,55, (29
2 g8 St il Slebs ) (KB555 slad,sS, e S
i) shp pRaleil 5olue laylpl 1 Sl 090 5 (ST Cliios
gy Gliie g (o, Kdgls 4 imed 295 olil Juade 4yglj (gjlujl
o 3Skes €8> (595 p (Say Sbd iy Wb i ooy o 29800
Sy olej wa s @ ) 6% Jolie 398 sla (S il > Cundg

(P < /e0+) )b ime prlows

Od BB gles o Lilial S Wl xS i by Oligios &8ly
4 09 o S o culd plodl (gl cuslie (g (1B ool d el
Gllasl 5 s olSts >,Sla (ke S35 e (Llge & 50
SEED o 4 Mt Glower (Sl jolie (35w Ao 1 & 5y
Sl lebo 31 598 3)Slae (pyig 9 04d i Hlod (4 glod Sl b
2 ol (F7 V) wims o LS o) adgl Sl )3 1y 033k (e85 5,
slod Gl o €8y (o il i85 Jiabe Cundy (po 3Slas ogas
o ply ol Cepo p e b L gy Sl Slebo > 1 535
By all Lilie 5 (dos o b 00y 3 Slos Doy s (ouas
O)Ken g Oliveira dwly cpad )3 A (o Juate Cundg Guo d)Sles
e & 253,53l alsls s 95,5 (F) o) Sen 5 Ribeiro o (FA)
2o Ol dap el ams ) gl hate )3 Bas ayglj (gilosl glas
Lol s gl b yie &S psb e Ll .cdly il dog Jlosl I
lele o ol Sllug &5 sy o St 5 3,5 aulb 1) dle oyl
28 ol a8 Cumdg e (slo 0258 3 Slac gy s

wles a5 by i pie cul Sy o Jlaisl Y 5 (S
975 &l (lod Slyos & Cund (o 5B gl 6y il olis
SagS b b g bk (as sl )3 1y b oy oled s oS
B e (g g Sz B b e o)l 1y )1IS,8L Sl
Sloply Cole Copw )3 ) ol (ppidn A g9 ras )l ol pl
&S gl Clasl 45 casl Jb g3 cpl 5y olod Gllug 45 gunly ) (ac
Iy &35 3o wlas! pww 4 SMae bSe jl bas o leMbl Jll
o JEsl g 0390 Sy5 oyl oyl jlad oS witws IT g Tot g5 51 051 odpe
Slash ol 45 315 3539 oSl ol by (D) Sl sige o 1 ML
5 555 )15 jay Sled dilisa Clel 3 oy alod Sblug b cos S
Dl o &) Juade Cundg e 3)Shos €83 )3 (puguine S dxil )
(0) 385 & o s> 2805

gme olas sanlie pas Slg 0 &S (6,50 Jlainl LY ales |
2 59y ald e Slebs g )3 gil) Jabe sy o 3 Slee B
odlisul 3)90 (hade ayglj (55 ojlul hgy whles ang |y pSls oS
SIS S5le J JSite g I ool canl (See a5 (90 4 Al
Comlus Gl 1S gl I3l oy lausg o] oo 5 )l ymss 5 g,
2 Jate (o agly SWl Cgles Wil B a5 conl o395 Hby8 oYL
pols Guiod ) Canl S5 LS Ll [askie ) o)y ailud iz olelw
3 las ¢y (pSke (VO celw) joy She Olels > a5 wd oalin j
@ Oglii pl Ll agy (Ve g Ve) lelo 503 J1 VL 5il) Cumdy e

WA 15 9 3003 /Y ojlad N Jlo [ ool pole j> yimg3s

\Y?

WWW.mui.ac.ir



OHSen 5 6l ens 0315 eShe el

Glebo o 50 (e Curdy @li)')‘ Sy e lsie 4 wly Jinto
o ySdes CBY 3 (gpaiie dgpp &S L D)6 dgng 5y dlud alite
W oalio Ve g Ve sl 4y Cund VO sl g 59 (e sl )0 Cundg

Jolie Condy o S505 AL o, 36

5 Wl H,ST Gz 5y din o 1) b g uSejlul cpl g el )8 dalllas
A8 e K559 (ol 2)55, plaie 4 ]y e glajg, slas (1 SSbe
i} .\)5 o3 lb! Lmd):f ojL\S\ S O dl.aa@)y;)‘" )‘I O‘?gu" JT Olibss 5

dols BT wi)l wlis)lS Joass ghaie 4ol obL )l zie dle oyl

(S0 g KL
S 5 o

il oo oylyag o8k Gaae (JB,lgmas 003 SLe Sl agls gilwil las lime 10 ()b ine glds &S O Uiyl Guiss gl

References

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.
24,

25.

Zamparo P, Dall’Ora A, Toneatto A, Cortesi M, Gatta G. The determinants of performance in master swimmers: a cross-
sectional study on the age-related changes in propelling efficiency, hydrodynamic position and energy cost of front crawl.
European journal of applied physiology 2012; 112(12): 3949-57.

Kraemer R, Acevedo E, Dzewaltowski D, Kilgore J, Kraemer GR, Castracane V. Effects of low-volume resistive exercise on
beta-endorphin and cortisolconcentrations. International journal of sports medicine 1996; 17(01): 12-6.

Hunter J. Of the Heat, &c. of Animals and Vegetables. By Mr. John Hunter FRS. Philosophical Transactions of the Royal
Society of London 1778; 68: 7-49.

Drust B, Waterhouse J, Atkinson G, Edwards B, Reilly T. Circadian rhythms in sports performance-an update. Chronobiology
international 2005; 22(1): 21-44.

Duffy JF, Rimmer DW, Czeisler CA. Association of intrinsic circadian period with morningness—eveningness, usual wake
time, and circadian phase. Behavioral neuroscience 2001; 115(4): 895-9.

Cappaert TA. Time of day effect on athletic performance: An update. The Journal of Strength & Conditioning Research 1999;
13(4): 412-21.

Reilly T, Atkinson G, Waterhouse J. Chronobiology and physical performance. In: William E. Garrett WE, Kirkendall DT,
editors. Exercise and Sport Science. Philadelphia, PA: Lippincott Williams and Wilkins; 2000. p. 351-73.

Shibata S, Tahara Y. Circadian rthythm and exercise. The Journal of Physical Fitness and Sports Medicine 2014; 3(1): 65-72.
Hill D, Smith J. Circadian rhythm in anaerobic power and capacity. Canadian journal of sport sciences 1991; 16(1): 30-2.
Liebenson C. Functional reactivation for neck pain patients. Journal of Bodywork and Movement Therapies 2002; 6(1): 59-66.
Dover G, Powers ME. Reliability of Joint Position Sense and Force-Reproduction Measures during Internal and External
Rotation of the Shoulder. Journal of Athletic Training 2003; 38(4): 304-10.

Weerapong P, Kolt GS. The mechanisms of massage and effects on performance, muscle recovery and injury prevention.
Sports medicine 2005; 35(3): 235-56.

Nisi K, Ebrahimi A, Goharpei SH. The effect of starting angle and target angle measurement of knee joint position sense in
healthy men. Journal of Medical Sciences 2007; 5(3): 621-7. [In Persian]

Gerber SB, Costa RV, Grecco LAC, Pasini H, Marconi NF, Oliveira CS. Interference of high-heeled shoes in static balance
among young women. Human Movement Science 2012; 31(5): 1247-52.

Kramer J, Handfield T, Kiefer G, Forwell L, Birmingham T. Comparisons of weight-bearing and non-weight-bearing tests of
knee proprioception performed by patients with patello-femoral pain syndrome and asymptomatic individuals. Clinical
Journal of Sport Medicine 1997; 7(2): 113-8.

Surburg PR. The effect of proprioceptive facilitation patterning upon reaction, response, and movement times. Physical
Therapy 1977; 57(5): 513-7.

Brumagne S, Cordo P, Verschueren S. Proprioceptive weighting changes in persons with low back pain and elderly persons
during upright standing. Neuroscience Letters 2004; 366(1): 63-6.

Brumagne S, Janssens L, Knapen S, Claeys K, Suuden-Johanson E. Persons with recurrent low back pain exhibit a rigid
postural control strategy. European Spine Journal 2008; 17(9): 1177-84.

R, Rajabi R, Naseri N. Comparison of motor functional status assessment of knee proprioception in healthy women athletes.
Journal of Sport Medicine 2009; 1(1): 123-257. [In Persian].

Stillman BC, McMeeken JM. The role of weight bearing in the clinical assessment of knee joint position sense. Australian
Journal of Physiotherapy 2001; 47(4): 247-53.

Mir S, Hadian M, Talebian S, Nasseri N. Functional assessment of knee joint position sense following anterior cruciate
ligament reconstruction. British Journal of Sports Medicine 2008; 42(4): 300-3.

Hajimohammadi M, Karimi H, Torkamaan G, Faghihzadeh S. The effect of clinical application of cold on knee joint position
sense in the uninjured population 2002. [In Persian]

Thomas JR, Nelson JK, Silverman SJ. Research methods in physical activity. Champaign, IL: Human Kinetics; 2010.

Bressel E, Yonker JC, Kras J, Heath EM. Comparison of static and dynamic balance in female collegiate soccer, basketball,
and gymnastics athletes. Journal of Athletic Training 2007; 42(1): 42.

Panics G, Tallay A, Pavlik A, Berkes 1. Effect of proprioception training on knee joint position sense in female team handball

\YY

WAY 55 5 35 /Y 0)led NN o / 5wl pale )5 imghy

WWW.mui.ac.ir



OSan 5 Bl guns 03l3 <o ol Jolie Condy o S505 AL o, 36

26.

27.

28.

29.
30.

31.

32.
33.

34.

35.

36.
37.

38.

39.
40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

players. British Journal of Sports Medicine 2008; 42(6): 472-6.

Ghiasi F, Akbari A. Comparison of the effects of closed and open kinematic chain and target angle on knee joint position
sense in healthy men and women. Journal of Gorgan University of Medical Sciences 2009; 10(4): 22-8, 92. [In Persian]
Bayramoglu M, Toprak R, Sozay S. Effects of osteoarthritis and fatigue on proprioception of the knee joint. Archives of
Physical Medicine and Rehabilitation 2007; 88(3): 346-50

Vuillerme N, Danion F, Forestier N, Nougier V. Postural sway under muscle vibration and muscle fatigue in humans.
Neuroscience letters 2002; 333(2): 131-5.

Vuillerme N, Boisgontier M. Muscle fatigue degrades force sense at the ankle joint. Gait and Posture 2008; 28(3): 521-4.
Mousavi L, Shahrokhi H, Norasteh A. The Effect of Time of Day on Static and Dynamic Postural Control in Female and Male
Athletes 2011. [In Persian]

Ahmadabadi S, Rajabi H, Gharakhanlo R, TalebianS. The effect of fatigue due to plyometric training on activity pattern of rectus
femoris muscle in different phases of deep jump on active girl. Modern Rehabilitation 2014; 8(4): 11-20. [In Persian]

Jerosch J, Prymka M. Proprioception and joint stability. Knee surgery, sports traumatology, arthroscopy 1996; 4(3): 171-9.
Lephart SM, Warner JJ, Borsa PA, Fu FH. Proprioception of the shoulder joint in healthy, unstable, and surgically repaired
shoulders. Journal of Shoulder and Elbow Surgery 1994; 3(6): 371-80.

Rodahl A, O'brien M, Firth R. Diurnal variation in performance of competitive swimmers. The Journal of Sports Medicine
and Physical Fitness 1976; 16(1): 72.

Ferrell W, Smith A. The effect of loading on position sense at the proximal interphalangeal joint of the human index finger.
The Journal of Physiology 1989; 418(1): 145-61.

Barrack R, Lund P, Skinner H. Knee joint proprioception revisited. Journal of Sport Rehabilitation 1994; 3(1): 18-42.

Nasseri N, Hadian MR, Bagheri H, Olyaei STG. Reliability and accuracy of joint position sense measurement in the
laboratory and clinic; utilising a new system. Acta Medica Iranica 2007;45(5):395-404.

Naylor JM, Ko V, Adie S, Gaskin C, Walker R, Harris IA, et al. Validity and reliability of using photography for measuring
knee range of motion: a methodological study. BMC Musculoskeletal Disorders 2011; 12(1): 77-87.

Lafortune M, Lambert C, Lake M. Skin marker displacement at the knee joint. Journal of Biomechanics. 1993; 26(3): 299.
Cappozzo A, Catani F, Leardini A, Benedetti M, Della Croce U. Position and orientation in space of bones during movement:
experimental artefacts. Clinical Biomechanics 1996; 11(2): 90-100.

Lamoreux L. Coping with soft tissue movementin human motion analysis. Human motion analysis: Current applications and
future directions New York, NY: Institute of Electrical and Electronic Engineers; 1996. p. 43-70.

Tully E, Stillman B, editors. A revised model for 2D kinematic analysis of supine hip and knee motion in the sagital plane.
Proceedings of the 12" International Congress of the World Confederation Washington; 1995.

Hall JE. Guyton and Hall Textbook of Medical Physiology: Enhanced E-book: Elsevier Health Sciences; 2010.

Larsen R, Lund H, Christensen R, Regind H, Danneskiold-Samsee B, Bliddal H. Effect of static stretching of quadriceps and
hamstring muscles on knee joint position sense. British Journal of Sports Medicine 2005; 39(1): 43-6.

Gribble PA, Tucker WS, White PA. Time-of-day influences on static and dynamic postural control. Journal of Athletic
Training 2007; 42(1): 35-41.

Reilly T, Walsh T. Physiological, psychological and performance measures during an endurance record for five-a-side soccer.
British Journal of Sports Medicine 1981; 15(2): 122-8.

Heiser R, O'Brien VH, Schwartz DA. The use of joint mobilization to improve clinical outcomes in hand therapy: A
systematic review of the literature. Journal of Hand Therapy 2013; 26(4): 297-311.

Oliveira R, Ribeiro F, Oliveira J. Cryotherapy impairs knee joint position sense. International Journal of Sports Medicine
2010; 31(03): 198-201.

Ribeiro F, Moreira S, Neto J, Oliveira J. Is the deleterious effect of cryotherapy on proprioception mitigated by exercise?
International Journal of Sports Medicine 2013; 34(05): 444-8.

De Jesus P, Hausmanowa-Petrusewicz I, Barchi RL. The effect of cold on nerve conduction of human slow and fast nerve
fibers. Neurology 1973; 23(11): 1182-9.

Someh M, Ghafarinejad F. The effect of cryotherapy on the normal ankle joint position sense. Asian Journal of Sports
Medicine 2011; 2(2): 91-98.

Vuillerme N, Nougier V, Prieur J-M. Can vision compensate for a lower limbs muscular fatigue for controlling posture in
humans? Neuroscience Letters 2001; 308(2): 103-6.

Hammami R, Behm DG, Chtara M, Othman AB, Chaouachi A. Comparison of Static Balance and the Role of Vision in Elite
Athletes. Journal of Human Kinetics 2014; 41(1): 33-41.

Hiemstra LA, Lo IK, Fowler PJ. Effect of fatigue on knee proprioception: implications for dynamic stabilization. Journal of
Orthopaedic and Sports Physical Therapy 2001; 31(10): 598-605.

WAF 55 5335 /Y 0)led NN o / pdSuiles pole > ianghy

\YA

WWW.mui.ac.ir



O Kan 5 S5l g3ens o5l ¢Slo ol Jolie Conds oo S505 4L 025 S5

Effect of Circadian Rhythms on Knee Joint Position Sense in
men College Soccer Player

Hamed Malekzadeh', Foad Seydi’, Reza Rajabi’

Original Article
Abstract

Introduction: Proprioceptive dysfunction may increase the risk of injury in athletes. Several studies have examined
factors influencing Proprioceptive acuity; however, the impact of different hours of the day on performance of this
sense is unknown. The purpose of this study was to evaluate the effect of circadian rhythm on the accuracy of the
knee JPS in men's college soccer players.

Materials and Methods: 30 male college soccer players with an average age of 23.14 = 1.27 years, height
176.20 £ 5.96 cm and weight 69.94 + 7.18 based on inclusion and exclusion criteria of the study were selected as
subjects. Reconstruction error data at three different times: 10, 15 and 20 and at an angle of 45° and 60° flexion using
skin markering and Digital Imaging were collected. Auto CAD software is used to Analyzing images and for
comparing data variances in different times repeated measures ANOVA has been used.

Results: Despite the different push at different times and also decreasing in reconstruction errors out during the
intermediate hours of day, there was no statistically significant difference in knee angular reconstruction error in
different times.

Conclusion: According to the results of this study, it appears that the accuracy of Proprioceptive function of the knee
joint is not affected by circadian rhythm and then, there are no differences in the risk of injury in athletes due to
Proprioceptive dysfunction while performing physical activities in different hours of day and night.
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