- AYAY 593 joels 9 010 yo (@33l 0590
o!}élg s 3 5!49; OIHICS 559 ).:95!} c/gj)lgml =y
SS9 8
"ol yao oo ¢ Slo Plolo ygain ¢ pIEbRS (W He
NN e pdy A1 /Y todm 95 3 4ol Cdlsd A+ /YT iMool Cagr oy g5 & 0 Jlusl  A+/F/F 10 Bl 50
( ouuS)

D9 oo it Cu gl ezed (et slacs lew | S i 58 (S lacallad plnil 059 el 1BUB g Al
0 Shoe OMSe (audle e cgily 950 Dol liee o 3, Tginnl ax 0 duslie walllas (pl 5l Bas el aslisl
039 )85 5 yud S8l g aniiil glad > (I35 50 (SN) CeleS 5 (P (o), liy) lacudld o (S >

5 e g 99 (S (JLigd anniiil ladym 0ye JIKG550 P aaie - hogi adlllas (ul ) ilagigy g Slge
o (S5lns 09,5 oz 4 g DLl aladan Sjgo ay Fogeil Glie 4 Jlo PO LB s eogucme b K559 08
el 00 (3lecsas: 5 Slez el 3l 5 0b anb gyl Sbp g ler (Saiglnsl; 5 Sl podle
9 4355 lp 00,5 eolaw! (Knee injury and Osteoarthritis Outcome Score) KOOS <o 5, lgiinl 4 ¢il; Sloso
s ooliinl (S (orind 5031 5 a8yl S iyl el (g Lel g, 5l Waeols Jolo

EMSee o(P=+1++ V) e e oP=T+ 0 V) gil5 0,0 ol (=100 V) gl oy lgxinl ax o Sl o lAKSL
09,5 Sz ;o (P=21++ V) Sy CuhsS g P=+1+ ) (o (S, (P=2/c ) Ay, slaclad o S > o Sles
i 4 iy o letal az o 50 0550 5 5 e 5 90 ¢ S (JLSsE (slreg S o ssalie (gl cixe NS
392 10593 2 (Sl GeSlee S e it ple 55 5 YL (S0Ls

@ld > GLE559 crm 50 1y 9l o lamil 65l 4 Dl Jloixl Glo o hans y0 5 (sladyo b9 16 S At

i saliiwl gl 453 5s A G Zuoliinl g D08 oS 5 cldled Gl sl by aS eols mul8l aissl

Sl Sgpin

555 s S8l cateciil slad,> IS4 )9 sily a5 Tgxul 1 gandS 6“’"3‘3

QL..@.; ‘LSAJ)‘? a\.{iﬂ: 403.19 o S 0 aSisls ‘ij'j)j wL,;WT 9 @')}\.»é‘ QKF a))? QL:&.S]J (d}.‘.«.ﬁ aM)j) -\
mehrabian_h@yah00.com : Sy =Kl oy +¥5A-F00: VAT 55,55 o YE1-FO8 V¥ ;o ils
‘d\.ﬁ; J.Jsb dg a@»ﬁb (SN S S 0 aSCisls ‘szjJ} ‘_g.»Lu:.WT E) @Wl C)K,’- ojjf UL:JI'JIA -y

Q]J..@.? ‘LSAJ)‘? a\i.ii]: UL<.,.>U QyK LGJ\) [LSvrpy) LEHN LL;.M)J) L;.ﬁ\..mv.:.w‘l_j @')}\.»é‘ QKF ajf A.»\.."Z:J] quK—\‘



e 148 01555 55 513 < )T sl (o) 5 YA

Sobl | ol Jalse (55, 2 25T 5 095 olais]
2 Sl BT ot 5 cwlinal 5 0 pd i Slewr
¢ 5l a5 D] WIS oo 8555 (S ol
Ll o8 @l LS5 o1 ,0 a5 cusl (5508 glagis s
99 50 Cueliiwl (690 09 oo 3)lg Jolas 4y g0l jlis
O o a8 sl (salial slagsyys s 5l el
e olge 4 JSgd g 05l 992 1S5 51 VL (e
o2 oCel Caalial 5 )05 5l (oS5 oS Sy 4xd,
ogdle g WS oo 0y Jolie 4y (gl Lid o g YU IS
DIV el obj 5 Jolas 4 0015 Sl o lie o0l 2

Ol @ S S5 9 (09 s gl 4 e
oo oddlice VY] cunl floye g o035, Blaal 5l
S5 s 2t Gl 5 2l Jl (lle s 45
S 0 9050 el 055 (o5l 5o el Jlass g 90
slady> Oypot b hs g cnl el o)l Jlaiol cnl ple
izl olhgs 3 OS5 sl 2 1) byl
(o adld olld gblie sy Lol bl
sk & wies olyen (25550 slacdld b &S ola ks
5 oo ¢ Spector VY] ail o ateie IS
5 o Codled o a5 wS o ol o, 9 Szoeke
DVF-10] o ls 099 bls | 415 o 3, Tginl Jas

ais S lo oK 9 Hootman 4 l,ISea 4 Felson
DFAV] asls 385 canl (Son G Collad oS
aS WS olo o,Ken 4 Rogers 5 ), Sen 5 White
5253150 Dl Sl 5y b Sl (Sae Gy Zelad
ad,S axas o) Kes 9 Spector [YA-Y4] WS Laes
S 09,5 b alie 5> et Al pblosgd S
onl sl ol gl ol o 1) iy <o) T5l

Jozi 1y o (59 a5 (glaghsyg ol lis b

doddio

s S Lo Grimll 5l S oyl
Jolie 45 531350 i b o5 el _Diae - Sl
WS oo ol war gilegleinl boolen ¢ Jlbggie
sbml (Jolae plo @ s 5l 0 ol 2! V]
Solsl 3ol g ooge (g hn (Sl @dle 5 Sl
Gl g ol )0 cdee S G Lid )0 ez ge
¥]

4 gy Slets elul p a5 Cul anl B sasalls
u“-“)-e‘ L °‘)‘°’° O™ QSLQW J"J”L’“““‘f}’ 9 Lllaxil
oy V] 0,5 o p o)) Sl 0g2g (slod oy
5| an [F] cal gl slasadle o dlac - Sl
oz 3 Gl L eles 1) g Sl il
€2y0 4 gl &5 wiilde g (ae -GSl (S
e ) dedes Sl g Slewr o Slee als
0] el ol o 3l e (Sl IMSCise 31 (65l
JUICRPXCON RN i TP SO PO
315 o Tatinl goui a5 wisls ylias lalllas [£] o,ls
e — ISl gl sariSabyl Lsle 5y lsie 4
IVT cesl 780 B #e s pym b dle 2O 031 s (o
5 o9 o8 es ali ol JYs 5 (S oo
5 Pl o5 2 Jalis 313 (S35 55, (2l &0 23U
OMS dgaze 4 e 5 LIS oyej; laclled
AL 995 oo (o 5 (o559 (Pu i slacld

s olae 4 s 5 0 Sl o eoliial ol Lad
Golow 5sp 5 Jolie Galup 5 (Swscenl Jle
5 cilisee (3ye laans ;) [A] wblee o) Tertul

G T Jdo 4 (Slowe 5 90 5 (iS (JLigh alex

\‘,*\ de g" OJLQ-:' k\\ 092

Olowinnd ; (Kb 33 p gbe oKl alws



Y4

O5en 5 cpllglond ol o A

Pz b s sl 35z pae b ogzg oads Bras
b Graasie by wgei oo patin | o) Jate 5o
SRy G 5 23,5 518 00l 5550 Gl 5 SB35
A 0018 gy 350

Sl ) el LIS 55 aslllas 4 55,9 sl yline
VSl b o Slod g (AL (e 0s) o
QUgmSiny 00 )0 (Ml 9 (5,985 slaplie s
BeoFO iy —F Jlo YDy (gl 555 disles Y
OLBS559 yé addllae 4 595 sla)loae Canl 035 JLo
Vsl Dge a4 (B9 Sudlad pas ) el
5l goge;] coled eoplplis ol 00gs Jlo 0+-FO
T Slare Wad (Ken (059 iz s S
o dile il -V oz fels 50 dsdlae 5l ladiges
Y b el o (SaSs 5 (Al Jos b ool
paiSayags slaslon ails ¥ X+ iy BMI
Cop)l plgFil (Sewabs Ge,Sigtiul) Jake
ole 4595 ,8 abls (( Dlae - cuae (5)lon wdsiles,
oo 55T (63l gy Sl GYsSuls (IS (6 les
Spae Vs able ¥ (Lol 4l 5 ol (AL
0592 oliel -0 g (e - Sl pracs 2 30 555l
ol

G0 Sl g 90 lrog,S jo baiged slaws
GE Y By yf G5 17) (JiS (85 VA) JLss
Gld, > 05,0 slaws og dgamme Judo 4 oy
O skie 4 g (29,5 5 (99,9 sl Syl Aty
W05 he (At (soS 0dguze S 0 bdiged slass
Fooolaws (olyd o Wed bl a8 VO 69,5 2

St 09,5 Jlez 4 5 Sl diedan O)90 4 (G094

el Sen sl Jliol 4l ¥ B Y WS
oy & oSan 5 Telin Ll [VF] aiso e il
Gz ol 5o i3y olil (Sl ol Tl
Dol g 5 Wb awglie S5 0,8 L hl (Sl
0213 09,5 33 Gt o)l (ko So 50 (Sl
] e

30 Gogae Slllas ouls bl slo v, Gub
I, eadlce mls as oals bl 1l 51z, 5 S5l
S ax e grals gl jo plplt S e ol
5 olaidl Oz 5 (g lows ol A D &l jai slaws
5o Jleil gy sy so 5l 4 ol 5l (AL eloz]
s Jle colis s gl copylanl g)len wais
WSl ehy 4 OG5 om0 o sleadly
Ghegyy SBas 1ol 6550 5 oY el (sl
@ily 950 b (e wia ) lamtal 4250 awlie ol
sbaddls o o5 o Sles Ok (@wdle Gl
OS5 59 )0 (S) oS g (Zu S (hy,g «ailyy,
ol S5 59 5o 3,31 g anniiil (glad >
g, g olge

ol Al i oot 551 7ol aallas
iy gy 050 K555 1y aslllas 9,50 5kl
SRl 5 (e 9 90 9 85 (JL5sd) laard, o
Sl 5l LSS 59 sall iols ge JoSas 885590
Sl 5 90 5 S35 (Wi ot g lapgel)ad
2 09)5 Lol 48 I )18 (s LS )0 lies L]
laml jo aiog oe,les olBidls lais IS 5l 55 155,
5 oad agy i bawgs a5 DMl (5 5laez 58

sl b gilan assle (S cdld w9 adle

\“Q\ JL«' ;“ BJM s\\ BJJD

Olowinnd ; (Kb 33 p gbe oKl alws



6‘43;«}‘)&.«:)}3})})‘) OQJS)T}‘J‘»‘G»)JJYQ’

S by ggeme 0 (Siddesly 5 SelS
25 ol a gl Coplatul g ey pmaxie
SdPl 4l by edle e ) o
sliie ol Solad basl =Y cand oggdee
SOl sl -Y bl e oil) jo cheds (Sy ) lsul)
Abbor il y3 Lamgte (Cu)Tgminl) gl ise Ol s
(Coyyloml) soilie Sl Solad lasily -¥
Db oe gl po aal b asd iy

V¥ a5 SPSS l581e 55 5l Waools Judow g 4y 50 (gl
& a (Ol Sl 5 :Sle) (heoi Sl
Ll g SusSly 5 655, Gl slagasls lsie
~ 5 S5alsS ogeil @S 4 azy U bl
O305] 9 09 ool Jlo 5 20595 oaimsylis 45 g yaan!
51 g [ogs s uills (5l saumslas 4™ (Levene) (sl
DU (s jslate ay adylo S uilyly Juloxi (505
50 oad oslawl og,S i o She (g)lo gme
735 Slaglio plil jslaie a4y (T o5 o sime 50
Lapsesl olosine s 03,5 ool (S5 (19051 |
WPV SN YRR RN

S o Sogesl a5 ams o Hlas Vo sleesls
(Sed 5 ST ses la Sy Bl 5l Gudod 098
Lo sologine DS 5 wog plees al Ll 5o

GB350 g Slaee 9 90 (T (JLSsE )i 10
4 a5 KOOS ouss 090 9 (Sloz anli yiows o s
Wi edle Ol sl 0y pSojlal jelase
9 P b Wliyy slacllsd j3 (S5 > 5 Shee
st s sl oads oLl gl Jake 1 5055 CoiS
Jaw FY lhls KOOS aol sy 28,5 1,8 adiges
2l (5w 1) 9,5 14 bgpe an 0 45 Canl jooe Lo
S5 gledls (Jlaw V) Gilew 4 bgpe odle
0) S 5 by slladld (Jlgw 1Y) oy,
(g ) 5l St b alasly jo Sy oS g (I
b olide 5l lagogesl amo e SIE sy 950 |,
oS e ookl okl ly oSS glas S
Al Voo B v o g alflas &g 4 wlide 00 >
Ol @ o g JSie (laid Solis Ve e dae 95 o
[A] o500 48,5 Ja5 )0 Condg (n s
235 plml SVl 4 o5l pliie jea> L
Gyl mare Sbp beg bdsed e
5 b @de Sl (3550 San gl 0d)
sl ) L 5o 50 plS 2 aily 5l lagogesl oS
b a8 S Gielnl) Se (Bl sled (il - (el
» 9 owaline igdpol) matie bhug b Se los
5 Wad o, Kellgren-Lawrence sbe,las yolul

e Vo] wos 555 bl 51 S e cams

\‘,*\ de g" OJLO-:' k\\ OJJQ

Olowinnd ; (Kb 33 p gbe oKl alws



YO

O5en 5 cpllglond ol o A

oy, Sluods (L I Guizxi 095 sl 13 (53,5 S S 391 Jo>

(:: :’,:;L) (kD ois Gl w Jow i
YY/£. £ 210V YAIE+ £ O/AD YYAIS. £ O/FY I AR 7AW Jligé
YY/f£4 £ £/¥a YA ALY \YA/Z £ H/AO NI S
YY/AY £ 8/YY YeIgY £ O/fQ YYA/IEY £ O/IYA OANO-E YN L$a|..\.‘.m 999
YY/OA £ F/YY YANY £ SFY  \VAY- £ EBA OVIY-E YNV SS9 i

«[+qY < [ANOY AV N4 ARA P-ylado

Iy !~ 59 5550095 (90T N=18) Al 20 (sSbo £ skr0 Slyol ol Sz (sbosls

095 eibes o i plu jo a5 Jl> o ol olis
Cod A 550 e g Slaee g 90 (S (JLdgh
Gl g oSl (p<e/o0) ol olis Ll
O33] @S 9 (o2 2590 09,5 ez (sl 8l
oanlive ¥V Jguz o ad b SO uibly o

D9 50

u.afjﬁ.i...J a0 u,.iL.,o O sls uLA.MJ C"L"’

\)?S.Lo.c um 50.)}{9 u‘}.uo sﬁj‘j Q)Q A sﬁj‘j
5 P (oh)yg iy, ol o S >
3579 (5o sre BB 05,5 oz 0 (Sw; eaS

JLigd 09,5 50 gil; cu ) lgminl az o (Silee )l

Sl g 4 K550 e g (Slowe g g ((1AS

(99 diligs Sl ld 10 5o 3 ok OMCio qaadle Ol s i43l5 330 DI (435 St 33 T gkl do 30 dulio —F f9A>

095 gz 90 (TN Sl 9 P 4T
£ Hbso Bl 2l ) £ Lo Bl yzil )
P jluie 09,5 i P luie 09,5 %
el el
FYIYAEYY/O) Jiset Y/FVt-/5f Jiset
YOIY-EYY/YA iS 3 S, 3,5 Jee Y/\YE-AY S
ol ey Sl T g8l 4> 50
ey AYIVYENO/AF Slae 5 50 als, sbedls VA-£- Q¥ Shae 5 5 ~
73T gt
AF/FaEA/YY 1S53 ,aé VYYE Y- (55,8 A
FRISVEYOIFA Jses IAVAEAINN Jses
PSS Jes e
) S0 DU 0 yod
NS INZAREAFIRYN S 5 s sl <ol \CZANEARYAN S
YANYEY SN Slae 5 50 o AY/AVEYE/¥] Shae 5 5
AY/FVEV/OY (S5 e av/0-£V/0¥F (S5 e
YAOYEVY/-Q Jses OOIVEEA/VY Jises
S35 S $Se Db 0 yed
oo YAIAREA YO8 S o e < Jeey DUTAEVYNY e ~ Pt
AY/OOE)Y/AY RV F0/+ +EAAY Sl g 90
q./F0+/YY e e YVFALEIYA e e
d)bggudé)l;ul,wg}ojf

\“Q\ JL«' ;“ BJM s\\ BJJD

Olowinnd ; (Kb 33 p gbe oKl alws



6‘43;‘}‘)&.«:)}3})})‘) &LUMJS)T}&»‘MJJJYQY

silee oMSie nSle ocpl ol (p<e/-0)
09,5 A ;B 4 (i (ch)yy saldled o S5 >
G559 el 09,5 A Lo Slare g 99 5 S (Jldsd
alip S (P<eB) amo s olis |y (g o cine ML
09,5 55 4 S JUSg 09,5 10 (T CokeS (Nle
Ol 1y g)lo gine BB IG5, e g (Slawe g 90

(F Jgoz) (p<+/+0) ols

0,0 Gad Sl aS ol lid Se eyl o

slodld o oS> o Slee OMSUL g oD Gl
7€ 09,5 4 Sond (855 JL5 slaey S 50wl
B (Sle 5 99 4 S JLS58 05,5 5 5 51005 )9
a0 e (Y Jgaz) (O<-/+0) o)ls (g lo s
a Somd 2S5 JLish slaeg S 5 il sl

ol slas 1) gylo ae S 35 JIKS5 59 sl 09,5

G159 SIS 10 I 3 5Clas 9 mydle Ol a0 (9315 398 DA duglio 590 40 (597 Og0iT @i -1 Joue

P ylude

Sl Bl £ Sl SN 09,5 e
el Y IAVEFIAS 555 e —Jlisd
VR N VEIYAZO/ - Sy b — S
“IYY- AOYES/\Q g9 gt — e g 99
-/£Y4 VE/FAEAIYS eiS - JLsgh >
Tty YYIVEEY/0F Slae g 90— JLigs
S\ted VIAOESIY O S — Glaa g 90
o VEIEYEYIVO S5, pé — LS
eleed VY/YAEY/YY Sy b — S
-1+20 FISVEY IOV g9 gt~ e g 99
-IAA] \RAES TR S - Jlsgd e
IR e AVEEY/F) e 590 - JLigs
AN BIVYEY/AQ S — Glaa g 90
el YY/-AEF/VY gy e~ JLish
ey 14/ A£0/4) Sy b — S
Y Ve ISVEEY - JE S N e
IOFA \YEANYS S L ‘sw”‘bf’é
A YVAEVEVYY Sle 5 90— JLsgh <
“IVAA NSVEY/- 5 X S KV

P<+/+d gelaw 33 IS Sixo IS/ 1

\‘,*\ de g" OJLO-:' k\\ OJJQ

Olowinnd ; (Kb 33 p gbe oKl alws



YOY

O5en 5 cpllglond ol o A

28 (TN Cud” 9 o o8 (9 SIS 5O Ty 8 yKlos (il Sy T gkl do 33 dulio 8950 10 (S5 O505T gl —F _f9a>

09,5 gz
P ,laie Sbme Bl yzl £ Kl B 09,5 e
ofee ARERYAPY S5 s ué - lsd
[+ F <AL IYA 5,9 pmé — giS
-IY$- NISEAIN S5 g e — e g g0
Sy 5 giow!
<1500 CYYEL YA siS - Jlsgd 2
Ny -85 YA Sl 5 90— JLsgd
<1500 < I¥YE-IYA S — Sl g 90
e £5/ +£5/2) 5559 e ~JLed
[oeN® AENAREAZARS 3,9 pmd — S
[-v&* YARYES/OY (L0555 ué — Sl 5 90 .
J D)9 ST 99 dLbL/JL'ﬁ)é@SPé;J&C
“IAE- RiZestd S -l g 5 9 o))9
[-5f YE/E5EAN - S 5 90— JLsgd
- 1O6AQ IR TERELVid S = Sl g 90
e VA YEE/F] 559 e = JLsgd
[-0f VV/YOEE/E] S50 = S
AER Y/-axf/fa S5, e —(Slowe 5 90
A VAREANS aS - JLsgd
[+ ¥* EZRA e e g 90 - Jligh
-/YYa ANFOEE/FA s = Sl g 50

G559 e 9 (Sloue 5 90 (iS (JULigd g5 o

Cu )y lgiinl a0 40 45 8l0 Sgg Sl s B

w0559 me g (Sl g 90 (a5 (U398 09,5 il

ey ol pate plo ;0 5 63VL (12Sle 5l o5 )5

L yol> adlle mls . 250g 10,95 0 6 S omb (Kl

IVE XY Y] o ls ciallas cpiizes plo slaasily

P<</+d Fhaw s S5 Hro ST 5

OlFen Gz sboand B yaesl 5 laadly ulul

Wl o lgrinl ax e oSl e a5 8,5 A
30 S5, 0,8 lee IS (eudle e eily 00 Cul

2P (SK) SS9 (oS by iljy, slac s

\“Q\ JL«' ;“ BJM s\\ BJJD

Olowinnd ; (Kb 33 p gbe oKl alws



6‘43;«}‘)&.«:)}3})})‘) &LUMJS)T}&»‘MJJJYQ\C

58 dnlie 5550 (idgy soges dnalz | aS S 05,5
g sl slacadligd a5 ol las mls 4 <88
1 91y o lgminl 5L gond (s lo gima pobo 4 (apad
Sas ol bYs ales 5l [YF] o)l cilhe ol
sl Jolae (59; » SN codld a5 caul eglawe
03,5 3)ly Jate (g5, y 1) SFbyo Conl (San g 0T 0
Wl 50 g O9b lake Bgpad uled 4 e
3 o Logas b jLad b lagig 5o ob; ool
Jlizl Wiy oo sl maw )3 5 SYsb olej Dae
LY ams 23l 1y o 5 Tsminl (5 bows 595
5 9ly o yylexinl gwyp a4 o Kea 4 Shojaedin
Ol G &S WS ol g wSln (S5 By
g K555 0,8 90 0 gl Culstiul o
2 Ok (a5 010 vy (o fre BB IS5 5
)0 DAl Glie 52Kl (y g FYL IG5 55 095
PSS 0 Ses DM 00 (1 Sle edle Gl
2 SNy oS 5 (g (oD, iy, ol
3575 (6,0 gt BB K559 s g 55555 05,5 99
a5 o5 Fomb D)5 09,5 50 5SSk (nl 5 il
Aoz 5 [YF] asS e a1, polo Giios slaaiily
2 Jate 4 00)ls slog i canlio Ciz pac ol LYs
w2 9o 45 Cewl (Pu i (£B))9 w0059y slacalld b
2 9 Ssdige Bgpad py 8L 0 gy sla S
Wl ileplyrnl She ol Jud corge s
5 hate Bgpal (ad b o anld cnl 005
Oli8l dalol jo 0gd co Jade Bgad plagdl ]33l
S8l o i Caols Bgpal i Gleteil anls

Solow sop Jizl g s 0 eS|y Bgpac )

5 9l Co)latial qwyp 4 5o 5 Spector
w8 S Az g WS (339 Jeod b olyen sla s
BY Oliee @ 0SS oo Joosi 1) G (335 &5 2lob))9
IRl 1) gl coTemal Gep s Jlasl il ¥
IVF] S o 0B 1) pols guion slaazdly a5 aims
a8 Cewl (ot slaccnl 55 Rl ol bYs alox
ol 1y as b Jelae o co ) Tgl sl
IV iz o

Lo VY goemme ) Sen o Kujala V29F JLo o
Obleyed 5 iy 59551 e 4 Gl lon 4 anxlpe
&ly )3 0,5 auslia |) 7S 095 g il slad >
4 ool I8 cwyp oyse | SLLG,s asdllae ol
@ aS o b wilaals 1) eo 5, Tl el RS
a5 W8y (ol Gl Saegs 3g 03,5 szl ye b Lo
Jods 4 (Foo (5)08 5 (S5 elial o))
Obmlos & st Slids gl ol @ M
a1y pols i sloaiil o5 wiog 03,5 g5,
IYY] S e

o lgxinl 8590 40 oLSes ¢ Kujala adlas o
A sl L G3g Jed b olpen (slagtyyg 5o il
Codgaze g 0,0 wibe plaailis glad > )55,
O Sladiges 4y Cund 393 (55l 53 s 9 Shee
oyl il yol> Gudss mls boas aijls oo 3, lgxul
5 hate Bypat (38 o 5l T RYs alex 51 [YY]
Sl oy jlasnl 51 LU lagunl Al ol o>
wly Jabe Joe ;0 (5 Codgicme g (e 3,0 &5
IYY] 05 oo Sputg b Codlad aslol b g o)l Jlos

Wb bl o Sen g Shepard Lawgs a5 adss jo

boanessil glocadlssd o gl cuslsaial god

\‘,*\ de g" OJLO-:' k\\ OJJQ

Olowinnd ; (Kb 33 p gbe oKl alws



YOO

O5en 5 cpllglond ol o A

y Jate 5 93,5 o0 i baJle 5l 5 e 510
ol (B39 Cellad a0 S e gl B e
Gl g dnee Vb hade Bgpad al) Bljps pad o)l
5 Jate 4 gy (ad o)ly aiy b ol (See dlae
5 WS Sld Ghgriies 3 1y bap] JUEl (uizes
el s ams 2l |, san slooan] Jlais|
O g ooly si 1) jslme Jolae @y 5 Jlil 4k )b

I¥a] aas 13 ol S yme 0 5w 1) Jolas

=

wedlo bl plgioe Guid sladidl 4 azgi L
Solowr 4 Dl Jlazml (Sle 08 o 55 5 gla8,> (3355
i3y (slad > )85 55 ooy 1) 9l S lginl
3l eSSy aS gl gy Jle! ol aS sols uuli8l
sooliiwl sla by 4 Connd Wiylo 1) culiial g & yad
ol Gmaattie Sab e sliay 1A cwll i
Sl (sla)giSs a5 plaais) (laye 5 o K554
Glyl cqe pY obladl s s 1) Slews
Siloon Sl ped plnl (K8 ogaz ;o (2lo)S6,
S S o sln olasl Sloyed (hgy 5o s b
a2 plwl | (LS5 50 ol o 95 S 3 Tgl 55
S10y48 9 S5

sogi ol 511y 093 el CSle (redlhe
b ol e Glr Ol el Ces oAl
YYAVAYY b 50 TNAYE el oleds b Sliass

Ll o 3l

ol sloazsl Ll VY] ams Ll 1) ) Tesid
wn &S Les g Telin adlhs mls b Gaass
2 Splie wiisley il (Sl gl ol
9 Wl duglie S35 09,5 b Gl Sl Gobo 5o
Ot S )lgil ilen S 50 ilogie Dolds e
sdel sy lacsgles Jloa! LYo .0is easd 09,5 g0
28508 Gle e Ol ) Beios (nl slaaisly )
5 09 N wile glayusse o Ken 5 Telin adlas
IV o4 ois J S il (slocam!

2 G by ohlSes g Lane walal) (ren o
|, ol dalllae gloazily b plie zols daosiss (5,
JrS 095 b boniss (Gudow (nl jo Woged (5155
Solew Sor 50 S)ldgime Dol e g wad alis
5 Om Sdlndly 5 SelS Bl ey ) lg]
Sl i Olime 0 loeniss i ol o 09 S
LYo ladoe ails gl aml jo el oS
G ol oAl 45 odel Cewsy lacglis Jlazs!
3 o) g Lane asdlas o a5 Wo S lo e |
Jri asle oo i 5 (sl DMK L slodiges
LIYA] 595 o J S ol 3

STl 95 Oliee Ciizee S| (B cggerme
Jaie ;0 gl jop b glady> olSa558 50 |,
) odsdam! sladises a5 lSin 5 wlatls L e
Ll .cdl, 2als 55 o) lgml 59, oliee oS Bio
Jolas 5l o 51 i oolawl 4 bgs e (6,500 lacaw]
pri il os)ly lacal b (Jbli)l a5 5)ls s52
WS o) (KoK b Sapins by 306 5L e

29 9 990 )lg Jate p Gloj jgye a4 aS canl Sbyo

\“Q\ JL«' ;“ BJM s\\ BJJD

Olowinnd ; (Kb 33 p gbe oKl alws



6‘43,7«}‘)&.«:)})})})‘)QJJ)T}&»‘MJJJYaf

References

[1] Silva ALP, Imoto DM, Croci AT. Comparison of
crytoherapy, exercisee and short waves in knee
osteoarthritis treatment. Ortop Bras 2007; 15(4):
204-9.

[2] Deyle GD, Allison SC, Matekel RL, Ryder MG,
Stang JM, Gohdes DD, et al. Physical therapy
treatment effectiveness for osteoarthrits of the knee:
a randomized comparison of supervised clinical
exercise andmanual therapy procedures versus a
home exercise program. Phys Ther 2005; 85(12):

1301-17.

[3] Clemson L, Fiatarone Singh M, Bundy AC,
Cumming RG, Weissel E, Munro J, et al. Life pilot
study: a randomized trial of balance and strength
training embedded in daily life activity to reduce
falls in older adults. Aust Occup Ther 2010; 57(1):

42-50.

[4] Scudds RJ. Musculoskeletal pain and physical
disability in senior citizens. Physiother. Theory
Pract 1997; 13: 39-51.

[5] Yagci N, Cavlak U, Aslan U, Akdag B. Relationship
between balance performance and musculoskeletal
pain in lower body comparison healthy middle aged
and older adults. Archives of Gerontology and
Geriatrics 2007; 45(1): 109-19.

[6] Felson DT. Osteoarthritis. In: Fauci AS, Kasper DL,
Braunwald E, Longo DL, Hauser SL, Jameson JL, et
al. Harrison's Principles of Internal Medicine. 17th.

Washington USA: McGraw-Hill 2008, 21: 58-65.

[7]1 Williams MK, Spector TD. Osteoarthritis. Med
2006; 34(9): 364-8.

[8] Salavati M, Mazaheri M, Akhbari B, Kazemnezhad
A. Validation of a persian-version of knee injury
and osteoarthritis outcome score (KOOS) in Iranians
with knee injuries. osteoarthritis and cartilage 2008;
3(4): 42-6. [Farsi]

[9] Joseph A, Buckwalter MD, Nancy E, Lane, MD.
Athletics and osteoarthritis. The American J Sport
Med 1997; 25: 873-81.

[10] Daneshmandi H, Hemmatinejad M, Saghebjoo M.
Spinal abnormalities in former athletes. Research On
Sports Sci 2002; 1(1): 51-64. [Farsi]

[11] Telin N, Holmberg S, Thelin A. Knee injuries
account for the sport-related increased risk of knee
osteoarthritis. Journal Med & Sci in Sports 2006;
16(5): 329-33.

[12] Ziaei V, Akbarnejad A, Kordi R, Ahmadinejad Z,
Ravasi AA, Mansournia MA. The effects of weight
loss and glutamine-creatine supplementation on
peripheral white blood cells in elite athletes.
Zahedan Journal of Research in Med Sci 2008;
10(1): 191-9. [Farsi]

[13] Klussmann A, Gebhardt H, Nubling M, Liebers F,

Quiros Perea E, Cordier W, et al. Individual and

occupational risk factors for knee osteoarthritis:
results of a case-control study in Germany. Arthritis
Res Ther 2010; 12(3). R88.

[14] Spector TD, Harris PA, Hart DJ, Cicuttini FM,

Nandra D, Etherington J, et al. Risk of osteoarthritis

\‘,*\ de g" OJLQ-:' k\\ OJJQ

Olowinnd ; (Kb 33 p gbe oKl alws


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ryder%20MG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stang%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gohdes%20DD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Klussmann%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gebhardt%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22N%C3%BCbling%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liebers%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Quir%C3%B3s%20Perea%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cordier%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cicuttini%20FM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nandra%20D%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Etherington%20J%22%5BAuthor%5D

YOV

O5en 5 cpllglond ol o A

associated with long-term weight-bearing sports: a
radiologic survey of the hips and knees in female ex-
athletes and population controls. Arthritis Rheum
1996; 39: 988-95.

[15] Szoeke C, Dennerstein L, Guthrie J, Clark M,
Cicuttini F. The relationship between prospectively
assessed body weight and physical activity and
prevalence of radiological knee osteoarthritis in
postmenopausal women. J Rheumatol 2006; 33(9):
1835-40.

[16] Felson DT. The epidemiology of knee
osteoarthritis:  results from the Framingham
Osteoarthritis Study. Semin Arthritis Rheum 1990;
20(3): 42-50.

[17] Hootman JM, Macera CA, Helmick CG, Blair SN.
Influence of physical activity-related joint stress on
the risk of selfreported hip/knee osteoarthritis: a new
method to quantify physical activity. Prev Med
2003; 36(5): 636-44.

[18] White JA, Wright V, Hudson AM. Relationships
between habitual physical activity and osteoarthrosis
in ageing women. Public Health 1993; 107(6): 459-
70.

[19] Rogers LQ, Macera CA, Hootman JM, Ainsworth
BE, Blairi SN. The association between joint stress
from  physical activity and  self-reported
osteoarthritis: Osteoarth Cartilage 2002; 10(8): 617-
22.

[20] Kellgren J, Lawrence J. Radiologic assessment of
osteoarthritis. Ann Rheum Dis, 1957; 16(4): 494-
501.

[21] Lequesne MG, Dang N. Sport practice and
osteoarthritis of the limbs. Osteoarthritis Cartilage

1997; 5(2): 75-86.

[22] Kujala UM, Kaprio J, Sarna S. Osteoarthritis of
weight bearing joints of lower limbs in former elite
male athletes. BMJ 1994; 308(6923): 231-4.

[23] Hutton CW. Osteoarthritis: the causes not result of
joint failure? Rheum Dis 1989; 48(11): 958-61.

[24] Shepard GJ, Banks AJ, Ryan WG. Ex-Professional
association footballers have an increased prevalence
of osteoarthritis of the knee compared with age
matched controls despite not having sustained
notable knee injuries. Br J Sport Med 2003; 37(1):
80-1.

[25] Roos H. Increased risk of knee and hip arthrosis
among elite athletes. Lower level exercise and sport
seem to be "harmless". Lakartidningen 1998;
95(42): 4606-10.

[26] Shojaedin SS, Mehrabian H. Comparison of knee
osteoarthritis between ex-elite male wrestling
athletes and age matched controls. Zahedan Journal
of Research in Med Sci. Available From:
WWW.zjrms.ir. 3 .30. 2011. Press, [Farsi]

[27] Burr DB, Radin EL. Microfractures and
microcracks in subchondral bone: Are they relevant
to osteoarthritis? Rheum Dis Clin North Am 2003;
29(4): 675-85.

[28] Lane NE, Bloch DA, Jones HH. Long distance,
bone density and osteoarthritis. JAMA 1986; 255(9):

1147-51.

[29] Robert H, Sandmeier MD. Osteoarthritis and
exercise: Dose increased activity wear out joints? The

Permanente Journal, 2000; 4(4): 26-8.

\“Q\ JL«' ;“ BJM s\\ BJJD

Olowinnd ; (Kb 33 p gbe oKl alws


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Clark%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cicuttini%20F%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hootman%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ainsworth%20BE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Ainsworth%20BE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Blairi%20SN%22%5BAuthor%5D
http://www.zjrms.ir/

6‘43,7«}‘)&.«:)}3})})‘) &LUMJS)T}&»‘G»)JJYQ/\

Knee Joint Osteoarthritis in Retired Professional Athletes and Non- athletic
Persons
S.S. Shojaedin®, M. Sahebozamani?, H. Mehrabian®

Received: 25/06/2011 Sent for Revision: 15/10/2011 Received Revised Manuscript: 24/12/2011 Accepted: 08/02/2012

Background and Obijectives: Physical activities have been recently recommended for the prevention of some
chronic diseases such as osteoarthritis. However, the detrimental effects of severe physical activity on
musculoskeletal system of athletes are still under debate. The current study aimed to compare the following
parameters between retired professional athletes and non-athletic persons; radiographic grading scales of
osteoarthritis of the knee joint, arthralgia, musculoskeletal dysfunctions during excercise, daily living or
recreation activities, and life quality.

Materials and Methods: In this cross-sectional study, 60 retired professional sportsmen aged 50-65 years
involved in football, wrestling, and track and field sports with the same number of age-matched non-athletic
controls were included. The participants were then divided into four equal groups of 15. The gathering data tools
were as follows; Clinical diagnosis and radiological findings confirmed by an orthopedic surgeon. The
globalized and localized questionnaire of Knee injury and Osteoarthritis Outcome Score (KOOS) was used as the
data gathering tool. Analysis of variance (ANOVA) and post Hoc (Tuky) test were used to analyze the data.
Results: The four above-mentioned groups had a significant difference regarding the following parameters;
radiographic grading scales of the knee osteoarthritis (p=0.001), knee pain (p<0.001), symptoms (p<0.001),
dysfunction in daily living (p<0.001) recreational activities (p<0.001) and quality of life (p<0.001). Groups of
football, wrestling, track and field sports and non- athletic persons had a higher score than the average in
radiographic grading scales of knee osteoarthritis respectively, while they possessed a lower score for the other
variables.

Conclusion: Professional sports may cause a higher risk of knee osteoarthritis particularly in sports which
required a combination of strength and endurance activities than the endurance only sports.

Key words: Knee Osteoarthritis, Retired Professional Athletes, Non-Athletic Persons
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