Scientific Journal of

Rehabilitation Medicine

Research Paper 8‘ m

The Effects of Water-based Neuromuscular Exercises on Knee Proprioception
and Pain in Older Women With 2nd/3rd Grade Knee Osteoarthritis: A
Clinical Trial

*Sahar Khaje' (5, Abdolhamid Daneshjoo! 5, Mansour Sahebozamani' », Fatemeh Karimi Afshar?

1. Department of Sports Injuries and Corrective Exercises, Faculty of Sports Sciences, Shahid Bahonar University of Kerman, Kerman, Iran.
2. Department of Sport Medicine, Faculty of Medical Sciences, Kerman University of Medical Sciences, Kerman, Iran.

Use your device to scan

andreadthearideonlne Khaje S, Daneshjoo A, Sahebozamani M,Karimi Afshar F. [The Effects of Water-based Neuromuscular Exercises on Knee
oYy, Proprioception and Pain in Older Women With 2nd/3rd Grade Knee Osteoarthritis: A Clinical Trial (Persian)]. Scientific Journal of
Rehabilitation Medicine. 2024; 13(5):948-959. https://dx.doi.org/10.32598/SJRM.13.5.3234

d - | https://dx.doi.org/10.32598/SJRM.13.5.3234

ABSTRACT

Due to the importance of proprioception and pain in determining the quality of
life and independence of people with knee osteoarthritis (KOA), this study aims to assess the effect of
water-based neuromuscular exercises on knee joint proprioception and pain in women with second and
third knee osteoarthritis.
[VETELE In this randomized clinical trial, 24 older women with KOA participated. They were randomly
divided into two groups of 2nd-grade KOA (n=12) and 3rd-grade KOA (n=12). Before and after eight
weeks of neuromuscular training protocol in water, the digital photography method was used to
measure the amount of changes in the knee joint proprioception, and the first section of the Knee Injury
and Osteoarthritis Outcome Score was utilized to measure the knee pain. The data were analyzed using
repeated measures ANOVA.
ST There were significant differences between the pre-test and post-test phases in the 2nd KOA
group (P=0.001 for proprioception, P=0.044 for pain) and the 3rd grade KOA group (P=0.018 for
proprioception, P=0.001 for pain). There were no significant differences between the two groups.
5 The eight weeks of water-based neuromuscular exercises may improve the knee joint
Received: 08 Dec 2023 :  proprioception and reduce knee pain in older women with 2nd/3rd grade KOA. There women are

Accepted: 09 Jan 2024 recommended to use these exercises.
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Introduction

steoarthritis (OA) is a degenerative and
progressive disease that may become one
of the main causes of lower limb defor-
mity in older adults. Recent studies have
shown that the chronicity and recurrence
of Knee OA (KOA) are very common, possibly attributed
to the concept of central sensitization. On the other hand,
people with KOA experience a loss of proprioception.
These factors can affect the posture and the risk of falling.

Several studies have proposed exercise as a therapeutic
method for KOA. Neuromuscular training, as one of the
therapeutic exercise methods, is based on biomechanical
principles and targets the sensorimotor system. Another
exercise method for people with KOA is water-based ex-
ercises. This study aims to investigate the effect of neuro-
muscular exercises in water on pain and proprioception in
older women with 2nd/3rd grade KOA.

Materials and Methods

In this randomized clinical trial, the study population
consists of older women with 2nd/3rd grade KOA in Ker-
man, Iran. Based on the Kellgren-Lawrence classification
and a diagnosis from a specialist doctor, they were ran-
domly divided into two groups of 2nd-grade KOA (n=12)
and 3rd-grade KOA (n=12). After familiarization with the
exercises, all participants completed a demographic form,
general health questionnaire, and physical activity readi-
ness questionnaire.

After 10 minutes of warm-up exercises, a camera was
used to record the knee proprioceptive data. A tripod was
used to stabilize the camera at a height of 185 cm. Auto-
CAD 2014 software was used to determine the error rate.
The subject was asked to sit on a chair with adjustable
height and backrest, while their feet were far from the
ground and hanging of the chair. In the initial state, the
knee was at about 85 degrees of flexion, the ankle was at
rest, the trunk was 30 degrees behind the vertical plane,
and the thigh was almost horizontal. In this condition,
without changing the position of the ankle, the examiner
changed the subject’s knee position to a 45° flexion and
maintained it for five seconds so that the subject could
remember the target knee angle. The first photo was taken
from the outside of the knee, and then the knee was re-
turned to the resting position. After seven seconds, the
subject was asked to actively move the leg and, restore
the target knee angle and say it when it reached the de-
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sired angle. This repeated three times and the average
of these three angles was recorded as the reconstruction
angle. The difference between the knee angle created by
the examiner and the average of three reconstructed target
angles was considered as the error angle. In addition, to
measure the amount of knee pain, the Knee injury and
osteoarthritis outcome score (KOOS) was used.

After completing the pre-test phase, an eight-week pro-
tocol of neuromuscular exercises in water (three sessions
per week), including 10 minutes of warming up, 45 min-
utes of main exercises, and 5 minutes of cooling down,
was carried out in the pool of the Faculty of Physical Edu-
cation, Shahid Bahonar University of Kerman. All tests
performed in the pre-test phase were repeated after the
eight-week exercise program under the same conditions.

Results

There were no significant differences between the
two groups in terms of age, weight, height, and body
mass index. The results of repeated measures analysis
of variance showed that after eight weeks of exercises
in water, the interaction effect of time and group was
no significant on proprioception and pain (P>0.05). The
between-group comparisons did not show a significant
difference between the two groups in proprioception and
pain (P>0.05). The results of within-group comparisons
indicated a significant difference between the pre-test and
post-test phases in the 2nd KOA group (P=0.001 for pro-
prioception, P=0.044 for pain) and the 3rd grade KOA
group (P=0.018 for proprioception, P=0.001 for pain).

Conclusion

Performing neuromuscular exercises in water can im-
prove knee joint proprioception and reduce knee pain in
older women with 2nd/3rd grade KOA. There is no signif-
icant difference between women with 2nd-grade and 3rd-
grade KOA in these factors. Therefore, older women with
KOA can benefit the neuromuscular exercises in water.

Ethical Considerations

All ethical principles such as the informed consent of
the participants, their confidentiality, and the right to
leave the research were considered. Ethical approval
was obtained from the Research Ethics Committee of the
Shahid Bahonar University of Kerman (Code: IR.UK.
REC.1402.002) and was registered by the Iranian Reg-
istry of Clinical Trials (ID: IRCT20231015059728N1).

Khaje S, et al. The Effectiveness of Water-based Neuromuscular Exercises for Older Women With KOA. Sci J Rehab Med. 2024; 13(5):948-959.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://www.kmu.ac.ir/fa
https://www.kmu.ac.ir/fa
https://irct.behdasht.gov.ir/
https://irct.behdasht.gov.ir/

Scientific Journal of

Rehabilitation Medicine

Funding

This article was extracted from the PhD thesis of Sahar
Khajeh at the Department of Sport Injuries and Corrective
Exercises, Shahid Bahonar University of Kerman. This
research did not receive any specific grant from funding
agencies in the public, commercial, or not-for profit sectors.
Authors' contributions

The authors contributed equally to preparing this article.
Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

The authors would like to thank all the women who par-
ticipated in the study for their cooperation.

Nov & Dec 2024. Volume 13. Num 5



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://www.kmu.ac.ir/fa

B 0ylols I 090 N F-Y ,_505)57 & a4 2 z ’

CrossMark

33,3 9931} Juao ok s 39 b 43 Was amas Sl pod aiin A 5T
Y9 ¥ days g5l b loiiand 41 Yo U

Y)Lzé' uoi)s Aabld . ‘ujlo}“l.p‘ao Ipaie ¢ ‘,qhm‘b WJ‘A:.G ¢ ‘4?‘,5)7&&

Ol el e inls el olSA0S ¢ 2359 pole 5 (g St y3 00Kt o 2Dl Sy 5 (59 (goelid sl 09,57
bl oS (S5 f,ls oKl (yleyS Ky f,ls 0SS ¢ o539 o (anaseie Y

Use your device to scan

and read the artice oiine Khaje S, Daneshjoo A, Sahebozamani M,Karimi Afshar F. [The Effects of Water-based Neuromuscular Exercises on Knee
P Proprioception and Pain in Older Women With 2nd/3rd Grade Knee Osteoarthritis: A Clinical Trial (Persian)]. Scientific Journal of
Rehabilitation Medicine. 2024; 13(5):948-959. https://dx.doi.org/10.32598/SJRM.13.5.3234

d -/} https://dx.doi.org/10.32598/SJRM.13.5.3234

0 S~

o Tyl 4 g 3 5,5l DUl 555 EaheS 13,35 (o 51,5356 o]
S5 Tl y Miee 5,8 8,8 9 oy Jaio o >y ol Lauore 3 (Dl cnas Sl po5 dib A L3l ol dalllae | Sun
2V oY azy 5ol

0,5 S, 2l 5o Y 5V a3 S o g, Y 58 i Tyl 4 Sise il ol 5 YF VSIS
by 5 ol o (laeovas cliyyed JSSgp st 5 an g L5 0, g oily Jahe (as (> Sy (fiee )l Sz
039231 31 35 Lmools Julosigay 328 g b o0lisanl g 3l g iy clacts ol Al st sl 25 9 Sz 50 e
b 03liad )50 (656503l (25 5 il N Julos

g (P=+l++1) dioc Y 4z 18) )0 g ot = (51 uita ;0 dallland g0 09,5 9 1o 1045 09y o 51 S>> ilo glis [FYEETY
Gl 0a 00l )Lt (5 lolina Ciglis o}aju..i [ L’)’A}-"JM“%}‘ (P=+1++1) 5,0 g(P=+/+\A) hac > ¥ az 3 (P=+/-FF) o
Sl 00ls L’)Lﬁ ‘)\“3 Y a0 A:Ai)g)-i’::.ad‘ 05;\‘ L}:{)L)Llu \".)5[.53 fAS ‘ij)ff)ﬁ @Lﬁ Ll

o2 (15518 gag o lg5 g0 e 10 Dlae grae iy po5 (Slazin A Sy syl ol (L sl gy ok IEFEERERE

s g S > S g0 ol (prizrad bl 350 Y o Y a0 (6l a5 Tl 4y Moo ol 10 3,3 g oy Jemo SHor WY 3TV il o o s
S92 6 by (s ol g yiten plejiine o (Dlae e iy ya3 ol ) ptd s (55 30,9 5 (o o VBT 500t
(Pae e iy o3 330 e o gl g phe o ol PN AR SURBE Y

e ee RS R R 14 R 1 4 R 14 R 11 R R R R -
1] ghanno oy 93

4zly> o

ol DS g (559 (oulid ol 09,5 (55559 psle 5 (S P 0aSLadls il g Rty e e S 1 LIS
+AA QY PEYPY - A iy
khaje.sahar@sport.uk.ac.ir :aelils!,

Copyright © 2024 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0001-5016-0676
https://orcid.org/0000-0002-1368-8508
https://orcid.org/0000-0002-6197-2300
https://orcid.org/0009-0002-4627-2514
mailto:hosseinielham7400@sport.uk.ac.ir
http://medrehab.sbmu.ac.ir/?lang=en
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.13.5.3234
http://medrehab.sbmu.ac.ir/?lang=en
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.13.5.3234
http://medrehab.sbmu.ac.ir/?lang=en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

TP yzes laelly 9y Jabe ool gl ais
S5 4 € nileS» 5 «oily 4 slaiel paed &pas ey Ko S
S Cansg CaS g oo IS peboas [V Y] el o 00
O s a5 05 (S g2 bl 9,8 955 oo sl sl 008
SO aay s 5l 58 Jeom yles 4o gl ay oleiel Lo
oealS jokaiedy Jade b j1iSly gily 0,5 Jls oS col
)QML;LDM‘)‘L;‘).&Msy‘)&mboo)bd‘lb)w

DVl e gl Jaie cu 5 Tgxil oo

Ay Jl 50 o latinl s bogs o tiloge slacal o L
98 o0 (A bl abarss slo,9iS 5l (5 ko 50 5 o
ol (5 Vb b 5ol STY Ll g Lilew! o Jlee lgicas
&l o Tginl lag o AVl a5 1 Silo dug )| o S5
Dve a0l as o, Jlo 10 9y0 V0 B Ve e e s Lo 2
(LS h)rg (09 W poting e 5 (ol | &S sualyd
Jraie o 5 Tarl M ol 81 jo  Sleyd 4035 4 0459 S e
V] sloas sols lias o3 ladllas o S o Coles ol
iz ol cyozil oo gaalgds ubo e Jl ol [ Y
T JORO RV C OV P P PP RN P B PSR S SRV N PO
Sl a3l (sl lgisar o Gl 9 955 g0 285 ki 5
il sl Joll s 0 5il5 Lo oy gl 4, Mo ol 3
Dalsgs go Sy

Selegn ool p e (Plassras Sloys Sl e
ol I s o )3 Ban 1) S m s a5 S
Stoz slotiel § A5 oo LalS Sy (> 0 ) hake Dy o3
oy Dl i £95 ol SBlaal oo o (ili8l 0e5 soily 41
Silodled (has G Ssue s Serdy S5 Bl wlo e
Jols Sliypes ool (Sanlon 5 Blae 08 (Dl
Ly (S5 > Sloo ey wanie (Dlae sloog S 5 Jolic
IVl poling) g crntis (ouisS 5ls slacanss g
5 shos > dgae 0 ol o Glops Sl pel 5 ()b
Slalllas araz gl Canl odls (4155 ge o e ae S
Sy SLdSSn cr e 3l (S 550 Gl 35500 4LLIS
2 e Sloyd Sliy o3 egily S 3 lgminl 4 Do 3131 (sl
Ol glos 5 Sslialyyopn Lid wiile «ol _plys el ]
A 5o Seaglie (rizres WIS feged 1) (55 (B0,5 Wl o0
Sl (S S (o0 o (o &Sy e gz 0 a5 O
5 05> bz et odle oo Ll ) (M ool
039 DRl 4 e nl po plaasie wilae &jad Cosls
o il 5,0 (loodi .S o g (53l (59 Azl lgreay
LYE-vy Ol wiles 5

skt 089 iy 5 951550 (6 lers S (OA) 'y 5Ty
bz 9 95 (5 aisle oy 39 00iS Jomss Juolas Boas a5 el
Ol 5o S plail GIgl (ol e 5l (S5 508 (0 5501,
o 4sdS Sldlas jo [V 095 o Cgmrma laiedles
Cod ydan gl VIO 1) b Cu Tl a8 conl oo el
Gl Dy s Gl b ol et 5 ama oo )18 S
(ot S 9iS 13 ¢ Suselenaly slaazsly elul 5 [¥] sl o
O3l o oy ¥ e FO 5 o3l o gl o Tl Eols
e Jlos 80 51 siipn oLl 15 5 0000 YO JLo ST 5 O
Ol abex il adlyz S p0 [F ¥ colons Sdampme b
Sheslaiul dlaxsl w0 y039, (Saiy o Lol Shble cde 4 5
S LA o a5 028 5 (e (59 2 et oSl <l
Fals (KOA) sy Jaie o 5 lgxiul wad oo il Juato 4
Slalllas bt [F] 98 o0 yalls 5ol w45 5 ol
ISt e Jmli8l b gl Sls o oS canlools las L3
o Glil Geizran 5 (538 oy (655Ul st cailyy ) Cedled o
S)5S lidss cplpogdle [V-0 col ol yon (13,95 o)
e aile o Dlac grae @i o Jo Jelge a5 les,S
S e o) oy date o5 lgil lhlew (SHlas
[a-v] e oo )3

2395 59 993 ke Z 3 Tmid Cdle (s ates 5 (relsl

P ok gy a9 aled slasys 5 0y, slacedlad plin
Sl Lid wilgs o cedled o0 0 e el ol )l
5,0 BYe 5D T sl bl 5 JewsS 1 baogdsaial
4 OlgZil 09,9 (93 JLad Rl 5 alets g el e
Slybl hlae &0 1alS 5 o5 95 Ol Sl cle
a3 o &) 1) gupled 3 clidos [V o] el gl Jaie
L s il o o 5ol 10030 05¢ OS2 (R &S
S (C9) (635 yo b pogo &y g5 oo ool g ol
Jaie o 5Tl 4 Mo 981 55 3,k 51 1)V ] sg el
2 3)lpe Gl WS (o0 25 |, (e > (0ls S Sl i
s o DNY] 838 o 13U ol las g i LS
Pl ) C8 52 o g Jrade (ol Cumdg o Glyie Co
5 09l ( Dhae Sgo slooss S I i (slagygl 5 o
ES 2 S po g S DA oaBge 9 WS (o0 Sy Jolie
ol 15 Sl lidios g0l S oo asie | Jaie
b dlosal a5 L g3l Jade Co 5 lxinl 4 e ol 3l a8
ol o Y] aies 509, Laie oo 18 5| es e

1. Osteoarthritis (OA)
2. Knee Osteoarthritis (KOA)
3. Central Sensitization (CS)

o gl 33,3 9 ol Juaho ghas (> 51 oy ol 13U oot g a2l s


http://medrehab.sbmu.ac.ir/

K559 03,5 eolatul 8,0 s g sl )T lag s 5l (g S |
Al s 9,0 Sl yed g g S s a0 a8 (gol,8lL
oo [F O] was 215 gaiou sl | a3 oS Law b
5 ¥z o p)lsial ol axalle o5 5,8V (i
Ui 50 ¥ a0 Co 5Tl gl acadle )6 5l a5 VY
A.M.l?)oJﬁ}‘mb@ayjidw.xo;qf)umfbb
53,8 Sledlbl 0,8 5 5 asbicols ) p,8 B o atuwlgs oLl
u.».ILvﬁ k;bl.n] 9 Au’.‘o}—o& Ceodbo (_gl.bdaolau....m).s o‘).o.ﬁb 4.5)
Bime ga0le) el b oga)] s 2 JeaS51, (i
Qs (P 0uSlislo ol.i....uLn)] L bews ‘al:;u‘ Sy
eliicames slaaalie locol j0 .00 ,S dxxl o lo,S ialy
Sl 5 5955 )5 Sz W gogejl Gupms 5 03 S oL
AFeE (S g sy DS > aa 8o Vel plol 6l
a9l dw g @9l 90 DD S (ke
oolazwl L®)5:5|.>.>| 9 &QM ‘LS;‘) B )LQ,> sk_g).os &
Ao Soge;l coled 435 pas il lSs y ogesl  caled
9t (NS S j90t (655 Cend Sl e (saled )3 o G090
03l o giogel solod ay (g uScend 5 iy ya3 Jsbo 13 05035,
oled odleds s y JBlas @y w30 slo e ),..L' G o
F S bawgi 5 (e V) (JIA) o Cogi 0 (6 S e g
...\..i;‘_gﬁfo)"..\i“o%oo)s_i|):.>|‘)QL;.1).¢345O:JSjm
913 Juade (Hos s

KOS R has srac Sl yod 050 slol g lal jo
L syl pSe s, 5l oly Jate has u> Sledbl oo
b Omyge o ooliial JuSylRe Y 2909 b (g ()90
O 9 oS e Sl YAD elas |y aslias 5l ool
Al ool YoV F aSgl Jl38le 5 5l Uas )lye dsloes S

My95 2 (1CC=+12) (YU Jlws 2l5) 5 (UL 51 s,y 0]
Iysl el

bl 539590 sl jloaid (8,5 paseivn Sz a5 ok

S5 95 S5 g e oed 0 gl 55 23055 5
Al Jeog gily ) ate b Sl Ceond 4y 1Sl L
005 0 g ke ek cnl (898 0 lemr Sy 5o sl Sk
Sz by o 5 5355 i e 3 g 5 L 5 Vg
o 42,0 A0 gl oS (Smdg 13 (Jaio (59) 29 e A
Adlahis o JB5 cand 100 oz S oy Conits

5. General health questionnaire
6. Physical Activity Readiness Questionnaire (PAR-Q)

9 )9 Aliste Sl jod Sl e oS sl len
PYCWPUER g e PUSSRSPOR [ Por- PRGOS S FECT JUpgE DY
S (gl (Lo ys il Jae o It (g Lo a5 00l (L
S isuils 5 (Sloydin i dezil Sloy slajSal, 4
@) Zopde (Hlew Cdpin Cepw a5 a4 L)
G 5 (o559 0 hes slatndg 5 labe Sis o5
ol e jo Sl e [N aiS o S8 S5 cuis
Sl ol s Byl 5l g w0 plonil (39 Je pae Coxdg
@ Mo Sl Comdg Sgne o SLLE S5 (Dae pras
Syl aaz gl gyonlil [N 08 o 5l Jaio o 5T
Sl vas Sl yoi 3l aS ws ;G dl slaslllas iz
03,5 (st &l b 1y o5 Jaio o gl o3
s srae Sl yad 13 oy p2le ragh Bus il
Jaie Cu i lrial i 015 ) (dhas > 998 ol o
Sl Vg ¥Voax o g4l

B (5] B

o soge;l Sl (glalsloe e Jloel b pol> iags
0905l Al pe Y zyb b g atedim 5 oy 50 S0 4,
B9 6O )lS Coale b (opaiaess Slinion g9 5 geslm 9
Mo JLoFOL A g oo b aiadlis )b solod o )3 s
anolr oy sy 10 ¥ 5 ¥ a0 (sily o loxind 4y
lo 5090 ot (e il co S5 1, pol> Guins (s Ll
5 S0l (o | o 0D (Brre matie Shp @
Ohbo (sipands Sz o0l B oalod 3l (il Slules ol
(_gd...sd.a...'o ‘_gLQ)Lum )‘ (\N 9 Y a0 w);)]}i..m‘) 09)5 Y L
g Codotinl JuSis o Jate lad zals) T Y o SIS
oolazuwl ua..w k&».u).l Ja.o.u}v (;_59].4.(‘- 2 U‘?M‘ )5}&»)‘
w95l yob o> 5l s 5l ooliinl b coles e [Y0] ws
o3lail g 5,50 (S ol b (oS 5 il g ek g bl g,
e Slass o+ /+ 0 Lg)‘él.l.v.‘o CJG“" 9 AT Lg)LJ u‘y ~/f ).:|
W Ml.?m).a.‘ \'Y 09)5)'®)‘>4';9'°’;

U153 (9700995l Jluro dsaz 5Ll S5ge3T o 5 oy

3 osliiul (ygas ailiy) slacedlad plowl g s (23 o 5o
S lon (o Ss lam 4 Dl poe (S5 ol
Pl o a0l i 5 oras ST pae 5 el
oo 41835 oo § b 45 ol el pegdle o oy
L pladl o (>l (Jabe (Aigad (8o ( SnSl «S3slsily
hsols #5509 JSan b @lis st Sludr oS80 adle
J3 el FA a5 ol 8l pizman g il 4idS ologs b

4. Kellgren-Lawrenc

o8 kst 33,3 g 315 o ok a1 oy N 45U oy Ked g a2l o


http://medrehab.sbmu.ac.ir/

Voo oae dgS s b dle Js Vo B Lho wlde b g

A 50 Laxdg (Pt Oleisas yho g JSCie s Silis
Lyvl o as 5

Ol b pras Slis poi

Sy glaie A JSSgn 0s3lotm plasl 5 o
P addo Ve Jold (annd> Y i p2) Ol o (Dlae s
el 53 (50,5 0 4883 0 5 Lol Ol yei as 8o FO (0 )5
ol JSSg 0 o8 planil layS7 1l daged (Saen 5 oaSiadls
O 00,8 aily @Y Sl el ol ¢ SHlae cuae Sl
&Y Ol b Ble 3 50 Jogs sleslaul b bl mlaw (59,
O b SO bl il (59 (6l pl @ b S ol
Ll Glpz o b g yiawd diols caie g gl 4y L ST
S gy S e S plog b Sl ez b ol
e 5 9l 2 78, ol ) iSSPl gl ESTL ) et
@ il e Coond 0 (IS5 ES o Caledyd g s
wlawd pexi badaw Vo Gliy jod yudored 090 4880 O Sow
Sl 5 il 5 ol o 5 b5 US> S s S
IvAl 0,5 on lon 5 )| paseie i,

Wasls Joodigy 325

ol gy slaosls Jelotigds 125 ez (il (nl 50
g 45 45T 0y o ooliciasl Y& aseas SPSS 1531 o5 5|
SRe g ey pamen ilel slaed e )
350l Gl 3l a4 bl lgsS (e 5 bl g
aslie Sz uled,s 5 ol eslinal T LuSal 5 4cys) S
52955 O il (pzizea 5 9031 m 5 903l o Laosls
s b 1S (555l b (oS5 ol Jelos 5031 3
iz Vo whd Cge cpizmen ol oolaiul /00 (g lolise
a5 510 3lail .o eoliiwl g gy cdin (g0 5l Loy S
65 05255 ynsld 5 (M) 5l Bl JL3 ) o,LeT 5l oolicisl L 55
(s_?))) ).:‘ = ‘/\f 9 ‘Ja..ws_uo )J‘ = ’/‘? “S>5S ).:‘ ='/‘\)
I¥e val co 8 )15 o) p 590

SKod o)y gl 5 b Soge3] Sl Gaes Slasis

uya)—‘ el 00U sl UL"‘” \ O)Lo.«:: J5d> » L}""‘bﬁ)" 6&505;
LQOB; O ‘5)‘0(5"”0 UBLD.’ 450‘\) uLAM) ASJ.ExSu g)“‘"b)‘ﬁ ).JL;‘
O9sloi (b @S izmen 005 392y laasli ol i
Lld 4, Y ax 0 9V a> 10 09,5 o b psiin plod o 0l LS
() oylais Jgaz) (P> ]+ ) 0 s 3429 (5 loline LMz g Ll

8. Leven's test
9.Box's M

b)) Caz dalsl oo sl S8 SBgd 4 sl
Sl aid,S L s il Cordg il Jate fes o
Sl L Jao S bl jo ardllass g0 5,8 Comsg oyl
sl a8 5 jabas cunis (BaST) iy mudits o gl )| pulais
e 50,8 18 el O jgods g cdils alold e 5l o
a5 s olael o 1) 095 o U ol auwlez 08 5l g8
423 AD ;5 Loy oily Jade adsl Sl o ol Sinay e
b las 0 ¥e 5o a0 g coliul cdl> o ge g SIS
sly 1) (So9a3] 5oy i e Comdg 55 (6 kS 9o Kige|
Do a5 (ol by 67503l 03 (SIS 4z 0 FO
Oyl sy ol 0 008 Lads 095 DaeelisS aldl> o )
35 s 9 9850 435 G905l 55l )5 il 5l S
u}.)és.n)’l )l 4.».:[.1 \ )‘ o= 9 AW o.\jlo)f).g W‘J,‘.w‘ M5 4
gl gooly oS> Jlad & jgoar |y b Blo U ol oo Canlss 5o
QS el €pow > aalS L1 T g oS g3kl 1y e 00

Lngw..i..? s(_gﬂfo)'L.\.S‘ O 0 @L.,.: alsloe i S
7o B oo canlsS g0 (5 3l 5 i et gt (Soge)]
S92 g0 AW e oS 5 pas 0,0 a5 cul g Blo 1) 095
ol B aygly L ;Singesl Lasgs odolml el (e
Olyeds 28 > Sz g (e b Sudie (585 L5 3 (e
2353 bl (omip e (Blae sla) S 4
W ¥ ol eSle 5 0 LSS L Y e e (550l
Ivelas cus Jaie 5loib argly olgreas

3,3 yadla

asgozes 3l o gl 519,0 liee ) g nlposdle

selay iy (3l i S ) 05 i SVl
U35 b s ool (KOOS) ¥y 5 lgiial § gl lodo
2 9 ol @bl g @loy T Jlo o oSen 5 9,095
Sz adb iy [YV] 0s 358 (CC=+/9) gllas o>
Oliee gl 050 Liso Oy ) o i, leriul slaasly KOOS
shisg iy Sl o S > 5 Shae SIS oDle
2300 )| (o) 29590 i) ke 0 (SN SdS g (P i
L b, o o & sl Jlss Y (6l,ls KOOS aali s ys
w0y S N) lecadled b bLs o 5w VY @ ulus
2l e y85 5 (209 slacdlad b LLS I o s O
Lo o oo plo b bls)l o Jlaw Vg SwijcaasS L bl )
Slooliinl b by 509031 mogenly 5 Col a3 g5l (6 Lo &y
Ao & jgods uliieod 5> 2 ogdle 409y o0 D ST wlide

7. Knee Injury and Osteoarthritis Outcome Score (KOOS)
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