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Abstract

Background and aims: Muscle weakness is a common problem in older
adults with knee osteoarthritis and can contribute to reduced knee
stability and increased pain. This study investigated the effects of
BodyBalance exercise on pain, knee instability, and hip and knee
muscle strength in older women with knee osteoarthritis.

Methods: This quasi-experimental, pretest—posttest study included
experimental and control groups. Forty older women with knee
osteoarthritis were randomly assigned to the experimental or control
group. The experimental group attended 60-minute BodyBalance
training sessions three times weekly for 12 weeks, while the control
group continued their usual daily activities. Pain, knee instability, and
muscle strength were assessed using the Visual Analog Scale (VAS),
a 6-point self-reported instability scale, and a handheld dynamometer,
respectively. Data were analyzed with repeated-measures analysis of
variance (ANOVA) and paired t-tests.

Results: BodyBalance training produced significant increases in hip and
knee muscle strength and significant reductions in pain and knee
instability (p<0.001). Improvements in the experimental group were
significantly greater than those observed in the control group.

Conclision: BodyBalance exercises are effective, noninvasive
interventions for improving knee stability, reducing pain, and
enhancing lower-extremity muscle strength in older adults with knee
osteoarthritis, and may help maintain physical function and prevent
disability.

Keywords: Knee osteoarthritis, muscle strength, lower limb,
postural balance, exercise therapy
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Introduction

Aging is a gradual and continuous process
accompanied by physiological and functional
changes, beginning in early adulthood. With
increasing age, many functional capacities of the
body decline, while the likelihood of developing
chronic and comorbid conditions rises [1]. Among
these, musculoskeletal disorders are among the
most prevalent health issues in older adults, with
osteoarthritis being one of the most significant
and disabling conditions [2-4]. Knee osteoarthritis
(KOA), as the most common type of
osteoarthritis, primarily affects weight-bearing
joints, and its prevalence is higher in women,
particularly after menopause, compared to men
[5, 6]. KOA is a progressive degenerative disorder
with a multifactorial etiology, resulting from the
interaction of mechanical, inflammatory, and
metabolic factors [7-9]. The disease initially
involves gradual deterioration of articular
cartilage, and in advanced stages, other joint
structures—including subchondral bone, synovial
membrane, ligaments, joint capsule, and
surrounding musculature—are also affected [4,
10]. Beyond these structural changes, individuals
with KOA experience a range of extra-articular
consequences, such as fatigue, depression,
anxiety, fear of movement, reduced physical
activity, and muscle weakness, all of which
collectively contribute to functional disability and
decreased quality of life [10, 11]. Several studies
have reported decreased lower-limb muscle
strength in patients with KOA, particularly in the
knee flexors and extensors as well as hip
abductors [12]. Muscle weakness, a key factor in
disease progression, is specifically highlighted in
clinical management guidelines for osteoarthritis
[5, 6]. Management strategies for KOA include
pharmacological, = non-pharmacological, and
surgical interventions, primarily aimed at pain
reduction and functional improvement [3, 13].
Given the potential side effects of long-term
medication use and the limitations of surgical
approaches, exercise therapy represents a safe,
non-invasive, and cost-effective strategy for

rehabilitation in these patients [14, 15]. Various
rehabilitation protocols, including resistance
training, strengthening eXercises, and
neuromuscular control programs, have been
applied in patients with KOA [7, 19, 20]. These
interventions aim to improve the strength of
periarticular muscles and enhance knee stability
[11, 17]. In this context, multicomponent
programs such as BodyBalance which integrate
controlled movements from Tai Chi, Yoga, and
Pilates may provide a comprehensive approach to
improving lower-limb muscle strength in older
women with KOA. Considering the high
prevalence of KOA among older women, the role
of muscle weakness in functional disability, and
the limitations of conventional therapies, the
present study aimed to investigate the effects of
BodyBalance training on lower-limb muscle
strength in older women with KOA.

Methods

The present study was a quasi-experimental
trial (pre- and post-test design) with a control
group. The study population comprised older
women aged 60-75 years with KOA who attended
the Elderly Rehabilitation Center in Zanjan.
Participants were screened by an orthopedic
specialist according to the American College of
Rheumatology (ACR) criteria and graded using
the Kellgren and Lawrence scale (grade Il or I11).
Inclusion criteria were having KOA in one or both
knees, experiencing chronic knee pain in the
previous three months, and no history of
physiotherapy, structured exercise, or intra-
articular injections in the preceding six months.
Exclusion criteria included persistent absenteeism,
use of nonsteroidal anti-inflammatory drugs
(NSAIDs), and worsening of pain or disease
symptoms during the study. Sample size
calculations using G*Power software estimated a
minimum of 40 participants. Participants were
then randomly assigned to either the exercise or
control group using a concealed allocation
method. The exercise group participated in a
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structured 12-week  BodyBalance training
program, with three 60-minute sessions per week.
Each session included a warm-up, main exercises
focusing on core stability, balance, strength, and
flexibility, followed by cool-down and meditation.
The control group did not receive any exercise
intervention during the study period. Isometric
strength of the lower-limb muscles was measured
pre- and post-intervention using a handheld
dynamometer. Data were analyzed using
appropriate statistical tests, including repeated-
measures analysis of variance (ANOVA), with
significance set at p < 0.05.

Results

BodyBalance training led to a significant
improvement in lower-limb muscle strength in
older women with KOA. In the intervention
group, the strength of the knee and hip flexors and
extensors, as well as the hip abductors, increased
markedly, whereas the control group showed
minimal changes. Repeated-measures analysis of
variance revealed a significant time X group
interaction for all variables assessed. These
findings indicate that BodyBalance exercises not
only enhance key lower-limb muscles but also
provide clinically meaningful benefits, including
improved motor performance and increased knee
joint stability.

Discussion and Conclusion

The findings of this study demonstrated that
BodyBalance training significantly improved
lower-limb muscle strength, including the knee
and hip flexors and extensors as well as the hip
abductors, in older women with KOA. These
results are consistent with previous mind-body
exercise  studies, which  have reported
enhancements in muscle strength and motor
performance in similar patient populations [28,
31]. One of the most prominent neuromuscular
impairments in individuals with KOA is the
reduced strength of the muscles responsible for
knee flexion and extension, particularly the
quadriceps, which is associated with an increased
risk of falls, functional limitations, and disability
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[28]. The quadriceps and hamstrings play a crucial
role in maintaining knee joint stability through co-
contraction patterns, and reduced strength and
endurance in these muscles can lead to muscle
fatigue, impaired proprioception, and diminished
neuromuscular control [29, 30]. BodyBalance
exercises, with their emphasis on balance,
controlled weight transfer, and coordinated
movements of the trunk and lower limbs, promote
continuous activation of the hip and thigh muscles
and enhance neuromuscular coordination. These
mechanisms likely improve the recruitment of
motor units and reduce muscle inhibition, thereby
enhancing the strength of knee and hip flexors and
extensors. The strengths of this study include its
randomized controlled design, blinded
assessments, and the wuse of standardized
instruments for measuring isometric muscle
strength, which together ensured the reliability of
the findings. Limitations include the sample being
restricted to older women, the evaluation of only
isometric muscle strength, and the relatively short
duration of the intervention, which may limit the
generalizability of the results. In conclusion,
BodyBalance exercises represent a safe,
non-invasive, and effective approach for
rehabilitating older adults with KOA. Future
research should investigate the long-term effects
of such interventions in more diverse populations
and incorporate broader assessments of functional
outcomes and quality of life.

Ethical Considerations

This study was approved by the Research
Ethics Committee of Bu-Ali Sina University
under the code IR.BASU.REC.1401.022 and
registered in the Iranian Registry of Clinical Trials
with the code IRCT20230101057015N1.

Funding
There is no funding support.

Authors’ Contribution

In the present study, data collection and the
initial drafting of the manuscript were carried
out by the First Author. Ideation,



EBNESINA

conceptualization, data  analysis, and
manuscript editing were conducted by the
Second Author. The Third Author also
contributed to ideation and manuscript
editing. Each author reviewed and approved the
final manuscript, agreeing on all aspects of the
work.

Conflict of Interest

Authors declared no conflict of interest.

Vol. 27, No. 3, Serial 92

Acknowledgments

The authors wish to express their sincere
gratitude to all the elderly participants at the
Bunian Pak and Mehregan Elderly Rehabilitation
and Educational Centers, as well as all individuals
who assisted in the successful completion of this
study.

58



9913 &MLL 6330 » TGk Slis i il
915 S0 55T gt 4 Wi ioBlas (40 58 $i13 9 oty OWas O 50

"0 i W O Sl 4155 0 ye o 9y

RVLCY

s Mt Wil o) yloass EMShia (s y3 palocdi 31 =S e ias (BlAR] § Ao )
dadlag () Bu 0 gk i 3y0 g 831 LS QEALS du w3 g3 oo dS Cal 931 a3 T gl
Ol g8 9313 9 Ol ot 5508 9 9315 5 Ml s 3 sl il yad Sl o s
293 935 8T gkl 4 Siae el

3 =3 09,5 99 5 o) (30 )Tl Tk b (o 2idans dsdllas (ol I oW ) 3 (W9
0955 99 4 (Buloal &y g s 9315 i 5,5 9hhead s Mo wrallow (3 Fr s pladl i
wialy aladl ud¥ligals Gl yad (gldlala £+ Oleals @382 VY Gise dy (o3 525 0 9,8 adaed aendl
L ol s &8 9 53l 5ol cayu ala dalal 1) aga 0 5059 Caallad J SiiS 09 S 4S (o o
3 ouldil L Lasuly . (5 5380 3lui) yia golian g slaayu P (s, bl ga ulSa VAS ulide
e sl (o295 (5 0803 9 guSe (5 S I b iy )l g Il

90y Odde &iyu8 jlaline il 331 Caa 9o iYL (suls il yad 4S als Gl Ladasts (AL
Ol ks 330 (Gl g3 o 9dhe (P<0/ 0 ) w9315 55l 9 9j9 Hlaline Ghals (aiaan g gal)
g3 JoRS 09 8 5 s g lalins sbods (o323 095

S 3 g 81 S50 9 oanlelyad (sIalalae w3l 93 oo ¥ suls Sl 53 1S S AR
913 T 9l ds Wiss (fuialles ja (SlaS aludl cOAe Cyad Gl 380 g 3y pRals (g3l
P23 Ll (1550 51 (6 yuSuding 9 (S350 9 pSlas Bda yo cage (AR g wudils

(wr=29 JOL ( Sz plad! adlas & yud (gl S g 5T glicw! Gunls” Olads”
Sloden 9

(AF Jukans D E = F Sasly cpgan 0 lodd o2 9 Cannsy Juw) e Oloys 9 Slxal uidlags o131 / Lyl g pole dolikiad

15 3125 1les Olays 9 shaal uiblgs 131 / Ll gy sole 4olikiad 4 51 ol Sine 3 $olo G dod

s g4

i Al

sl dowse ;U
AR ARYA) T PR
A ANVA L 1) PPN
VEENNVYY ey
VE-0/Y/ Lt

ol ¢ b9 pole oSy (D)9 (S ‘5; 09,5 )
Oyl elen b eg

oKl ‘@Luﬂ pole oSl (j)9 pols 09,5 Y
obal (s s

J g b=

Sbo i3 Jotue odinngs
i e g oty ¢ yimg3 olylaa ¢ylaam ool
(B39 pole eaStils
HAA (AY) YEVE VY ols
f_saki@basu.ac.ir : J.


https://orcid.org/0009-0006-5496-3277
https://orcid.org/0000-0003-3627-1737
https://orcid.org/0000-0002-5394-0210
https://orcid.org/0009-0006-5496-3277
https://orcid.org/0000-0003-3627-1737
https://orcid.org/0000-0002-5394-0210
https://orcid.org/0009-0006-5496-3277
https://orcid.org/0000-0003-3627-1737
https://orcid.org/0000-0002-5394-0210

OLSon 9 )9y s

9515 a5 Toiual sl Slosd (2 pe5

iy 09Me [Ve F] 058 o 8 U cou i
il sled s cals I KOA & Mo o jlows ¢ Juato (g)l5le
i s g (Sdo Culld paw ialS S >l uy
@ Slas MBSl 4 e gg0mme d Jolos pl &8 Wy 0 29,
3algis [V ] 39 o (555 oS a5 LB S 5 g
oLs KOA & Mie lhlow o sMae Cans dad o oyl
Py Sloo pll eMae @)a8 eoaxie Cldllas [V V] cuwl
Has glaog, S @8 Jials 03,8 () Ghlew ol
95l 0aiiSil g oS pd wMae izmen 9 o)y
Gy 0gMe [V ] sl Mide )08 dgupy (5 5lows oy
Ohlew LSyl 5l gl5 (g)lubl g 5y5 ( sMae
O )0 .yl (S cuasS ials g 60 Sles Cudgime
Sl olinl g Sun el ials coge kisd il
Lais dy dlde awas e Bk 5l lgi o 4l g oo
OialS 930 Came a3 > S 9305 pomie SMias Cans
aS oy (Sl ol (K (som j a8 sbol 5 Slas
Jmate GLSU (b o3 b (03 olasl )50 4 U
ol g Ndsm gae S8 3 JWSTL ogd o0 )55
e Uiles o g 0l bl Jade Bl bl Mae )48
L ]y ali 8l lialle 3 1) G159 (5395 e
Gl 5050 ( oMae Gan s s Jlite byl & a5 g5
Cogi g olojen & (i ped OMelie oo )5 @ ¢ Juaie
5 Mlgn wyl> 35 508 SMiacm wac S dgun g wMas
3l p5e Gl sloely cpl See
() sL2d,Sss, Jolis KOA Loy Copi o

-

doio
b Sl pglie 5 (o Al S sl
3 ol 33,5 e el LS5 Jlol 5 as el
$39) «dlwileo 0793 41 39)5 b (1 (63, Ses slacud )b
Jbosl o Giali8l L S (o 28 |y (o) 9 (Jo5
Db e (331 (s)lonw iz 40,8 lojpn ()
OYMa] gl (ly9o 5 (oM &Mane (5555l
o gl ol e 5yl o gas o e S
o=l SIPL (deal Jslgs Sl g (Joate JHST (o pale
3ySdes ialS 93)3 sLonl b & 3950 sled 4y (v 09,5
a5 g 00l 8 5815 oy (Suj e (Sup
Oleslow I3 B [Y-F] A8 o dgama |y (93,8 Mzl
o ol ol )3 58 Ggrdes THY Sl Gy cceiline Sl
o=l el Gleo 53 0] din Mo (g)lony opl 1 (JSS
9515 Joade aiile ¢(jg oiiS Jooi Jolie 094 )l
Solos ol s 45l S5 bls w0 )18 4T oo
Ohgd e eimgi sl oy I it COles (U5
Jeelge 0l s ;L wlgie pal cpl 8 (Susly
[P o) ol Jrea g Lo sy o Jslys 5 90 )0
o9 rinr 9 31355 )low o (KOA) gl oy 5fgzand
Sl (pl [A] 38 (00 15 3 1) S oo oo o5 [V] s
Jsloe ol 4o 9 3> (Jloleaiz g odomy (uale
IS5 KOA [8] el Slslto g gl (Sl S
By ()35 0 55 L a8 ol (Laie Jldled
Jrolie 4l 5 g 3 >l LS5 5 (Jake
2 J—30 gl )8gilw [Y] 20, 5 o ja e , Sy
Sl e (5l JLnd Jold o )lgzl (S5l iy
5 Sl Sl o5 o Jlides g B sl el
il By it 55 b Sl cl el (Sojelsn b
3o ialS g Jate Cledl dacudgtinl JSis «lssel

1. Osteoarthritis (OA)
2. Knee Osteoarthritis (KOA)



(AF Juiano N F 2 F ol pgun 0 losd «oiad 9 Camn Jw)

Lrles Oloys 9 slael ccudblags o)1l / Loyl g 3o (sole dolilad

Ol adllae ol 5 el J 38 095 L dualiie )3 (Jjatix
KOA L (Sll adly () (ol Camar 3 (Jos (b))
Slaasly 4 (owyind g (J9o)9n (Sin 3 Jele o5 ol
MLl g (Hae ©8 dguy o g w85 Hlai 1) (89S

)3 38 o3 3,3 yalS g ol

922 93

L ogoslomimoseil e ool b (228 ded Ghogl oo
OL5 Jolis (s lel amsly b plosl J 1S g 228 095 9
e Jle YO LS s ody ;0 KOA & M dialls
L ghuellas jl 85 2o 9 (b e el (pdseiles
ool slagadls bl p g g5l paasie SS5 (2L
aabicoloy 3814 sl oyl w0 (6)S )2 156l (555 gles
ORI A 39)9 (Sl )lime A2)S CS D aeRy 3 (S
VO LS £ oy (oo 03) 3 Molls b5 Jalis o 9ol (sl
O (ganaz ) Gilae 4w b gd 4> )3 KOA & Mie Jlo
ol dw 53 9315 33 (y050 33 93l 55 Lo S 3 udyY
plosl L Joade (903 9) 4565y (3,5 pie S
o Ml pas awddS ol (b )3 (o85)5 culled 5 (gl 5508
2 b ol S525 pas (k3 b (B9ye ol slag)lony
78 295 BLajle g ploeil (Ssi b Slios plul
syl pt Sldllis (slag)ls Bpae yetns Cund ol
Job > ol e 93> S (gl Job )3 (Swe
G*Power ,l58ls 5 Slawbre 3uds 29 Ol yod (g1l 6)90
gel x> Jilis dawgie jSlojlasl (8,5 a5 o Ly
olwlp Lo gagojl [YY] 0s 3,90, 185 ¥+ Lo 5dgjl
09,5 9 4 'SNOSE 39, & (33l a5 (sl e
() JS8) S48 Gl (3205 9 J S 0)85 ¥

1. sequentially numbered, opaque sealed envelopes

4

Sgmte 3> LS yidin 4S5 Sl (2 g (29)Pd
DY FT a5y 3505 (S8) CoteS S5 9 (S5 3 Shos
51 0,5 5 sl el sLag)s o5
e )l L el Cse SYsb B jas it @) (late
olyod 59:lS 9 (Bgyem (Al (D)5 Ao abo | 50>
e 3 a5 S oIS gss sl [1F 0]
Ll elbs 1 0gde 52550 bl b s
oo cdline w5 Ghlow 3 2 LB olal
5 o) (ool e Conl gl lie o559 [V Y] S
CdS 290 g Ode 3Slos Lain )3 &S 40 9,da
DTl gadls (i KOA 4 M ylow (S5
9 o s adex e faie SLbI CHae Cogl 0594
Py Jease sMae s oS |y )l YL cusnl sl
) S5 2, Slas talS s 5 03,8 st ol il
B 39 by o Sloyd yiiys Baa A X Lad o i3l
aield bais g 3 e e S ¢ s Al Mae
Jold (5o sla JSSgp [N N ] conl fabe (S >
2 e as JyiS g ()18 Oly ped aglie Ol pod
JLs ool LYY e V] g oo odliul jg,5,]  isesles
g 4l 35505 ol (o) S o e by lalllas
aS Lol 1YY O] canl 039 39000 o9, mols dunlie
o35 g by yins )0 39390 (5508 Sl yed il 3]
orlesl 55 5 Feels glad,Sag) 4 jls A] cewl ons
(D pole e 5 Jold & Jiasin Ol yed 290
o8 i SLalje Al oo Bl (m > J S g ol
Slybl eMae )8 d9u0 )3 (Fjr S5 Ol yed 4 s
s ¢ oYU 6oL Ol yod diwly (ol ) .imd &) fuado
o Slllan 3 9515 45 ol S35 5 dtn g yed
e 3w Al ol [YV] conl odd qw)yp (5394500
AL o alaf S s ) loatyiize JolS )55
5t il KOA 4 Mie ohlas 5 (ui¥leool @bty o

35S0y ol mdsu il byl Baa Ly adllas oyl g, 0l



OLSon 9 )9y s

9515 a5 Toiual sl Slosd (2 pe5

|5 7+ = 39,9 cag 2ad o3 31,3 |

AV Bdod jl g
85 F o =lagl pud sty 531 dlaas }—)ﬁ)w@'o’w:“

I » 2]y a2y 31,381 dlaw £ o e s oo

555 oY

A
! |

Y= 5 0

PR

(5 F+) panass

AV = (225 098

ad e

o =aallin 1 35 oo —adlie 5

Woals U1

Y= o5 08 AV IS 058

(€)9l5) aslllo sig) 5 lorsli ) JS5

35031l (sl a3 Jlos! g5 SSES & Sy st il
ol Camdg 4y (9e] oy HguiinS] SMas &8
B9 42D A UFe o) (Suwed gl 08,5 51,8 oS5
(oly A Cuomd )d Cuoglio &y g Ui bl Yl b X g 4l
Wl ped)S 8 Jladis o YL el 9
2 903l ey el eMae ©pad (g Sojlul
3 S Ol S 515 sl 4 eanles Cundy
(oly (3B Cuom jd Canglie By 9 )3 ol X gy 0l
{YF] 0 Jlosl gl; a0 S35 gyt 8l gy Aol )

(VAS) (¢ yay SPUT ol jl ool b 3)0
5 g yo il Ve iS s G wlide pl A (655051l
PPN sdmd i Ve g €00 pas? sdad Ll yao oS
P oaS S b gl gily 00 Gud Ll € P8 o)
[Y0] 5 e oseilm 5 ogoilotar oloj 92

oolaie Sl odlatwl b (5 kbbes @50 4 5ilj ()luLL
ol s ol hlSan o Wl s clals o 5 ooas
oly ol 05059, (socallad b Loy Jlgw iy Jolib (oleiie
5 Y3 b ookl e S e et el 51 58, Vb o5,
bl (ulS )8 (B S )b g 39 (Jaio I s il

Jedd o 1) gli plbale b SLSL b o3 353

3. Visual Analog Scale
4. Fitzgerald

g w0 31!

wd yogalind jl eslatwl b b cMae S yag il &)A8

Lol 598 cols eulfie g ¢8558 Jpame ((MMT)
sl yguiinST g j9usls ol Mae (ol 0035 (6 S o5l
S as 39 ol glaygSlanl g b yguiinST g 5SS o5
L 05 93 i KOA 3 108> o (S5l
ploul (SMac 09)3 o (gly asl ziy e 4y &8 Sl
Yo colpulops SMae (Sud Sl 6 pSole lp 5
r2 byl o ledds 9 colpal g 1SS e o last
P2 Lol b5l U8 s 43S s > (SHas 098
7 5 ool sl 109, L il (el SMae 09 S
oLl Ly (ayed G35 90 Ly S e gl (05 £ 5
oialS g (BLS ol olonl (4l cd)S ©jgo dndey )
Gl ol 015 03l s 5l e ygef] > 53 ES
5 G39es Oygo & 1) yiageld «Mae ©)u8 (g5 o)l
4o U5 s atwlgs 539l 5l g anisly 455 pluil ply 55 oSxe
93§51 Candg WS Jlosl 1y 9y o piiber )5
D9 2) b 4 A O35 65 olul sl egelind
2 390l glj yaaSle wMae )18 b)) sl
4253 A 9l Juado 98 dyglj )5 )1, dtands Cumdy
Cogliio g B < lss L oy 5 0N g (S
o S5 (e Bl g 3 by Ble Sl 53 plegelia
syiinS| OMas €08 2Ll 2 .cd)5 5 (2B S8
Ve gl 53 gl (Sawed ) s Cumdg (G903l il
b les dlwgdn oy 9 K nimen g 03)5 i
T 4ol L g (St g9k )3 Cnglio by g 00,5
S5 ojhl 1. 8)S I, 8 L Sd 4 Sdp (s el
s Sy 3 (93903] ) (gloyguSlE e )08
M8 ey i b (jlge 9 088 o3 Jol5 pobo 4 55 9 092
dw dold b e ly (sol> )0 Cuoglie By g b cull S il

1. Dynamometer Manual muscle testing
2. North Coast Medical, Inc

41



(AF Juiano N F 2 F ol pgun 0 losd «oiad 9 Camn Jw)

Lrles Oloys 9 slael ccudblags o)1l / Loyl g 3o (sole dolilad

SN Ol

ool A Il (Shadn adly Jsol cule, b adllae )l
AT asbicyls, dallas 45 39,5 51 i BEASES 15
A5 A 03l g NS ES b 4y i0S Lsal |y oS
09 olej 2 WlgS oo g Sl (LB gy 5> <8y
Slads amd Gl yail adlas j ¢ Jgono slacudlye p b
ool bl s g colin con Mo anly ol Bl by (o pes
il e SIS ES 5 el LM s e,
g B 0y 3 01 5SS Cpgmis Wmodls g (gl
J5S 09,8 g 34 o (slide] 4y dga50 gl & g ytusd
Sl &g 53 9 35 5395 3 lubwl slac il |
alllon (L 51 s 0355 ol @ o ) cslio sl
G |y adlbs gl §1 (GlawMs e 6,5 ) e
5,8 walp SRSES

ST Julowi 9 4 308
2 sl Sl g a 26 9 LS slmosly Slulrs
D<) (6> oine gdaus )3 o Y5 dus SPSS 5o s
5= Jlay 2l (ol Shigmgymls oygajl j1ad plox
L oseslommoseilote ol ol 4 da g b odlisd
oojll b uilely Julow cpgasl 1558 g (228 095 90

A5 oslitl Jhmgf sladns b op3ge3l (sl ()15

Fyvelt)

Ol s .l ods B Y Jois )0 Jitwe S u}oﬂ s
oldy g 009 luod a0g)S 10 31,5 500 leMb| a5 sl
)l 3929 95 9 (g o (1Kle 53 Wog S (a6 line

b 39051 bl S500 Wb S3ig-Y g

lpodly S e S (i =) 0 L (5,2 =) oo
adilie 5l (36 s il sl Gigoilom 5 osesl e
LIV 05,5 eolawl

o SS9

el Aol i VY Sde 4y yed 09,5 (sla 33405
PN o .,\3‘0.594.3 1)>| |) u&\f‘.{d.}l{ d]c\ﬁ{é.} 5 ,\;.o)l’;&L»
cslaeda) o) 53,5 £S5 it a5l GuiVhieodl cpyed
(535 yo 0Lt Sl ped Jols gladds ¥+ ) Lol by pos
Odinde § (9955 3y g (s pigSllasl g ()05 (Dls
b o jl yeSie wliyyed s S (Slb (sladss V)
o Lo ingojl g S0 )ltd Sy ulidio g 0 g9,
Ok > oo )Lt e g )b L3l Lol cole) jslaie
Slial g Olo ped adsy coloj i) SSE 4 GuiVhgal
g sl Job jo el ool Jod> 3 0y yb
595,55 €8l (b aeliy g J S 098 (sl idge)l
a0y dabl ) 595 ailjs, slacdled Jlg,

oYLk (o3 S (21yb ) Josa

o iy, (b)) oy

2 b ol il sladails (oo JEBlae 2eg sy st Bt oS s

o lid GB3) 205 RS 9 m olbd (e b (ad31)
Syiio GHE 5 5 e SisS > eS JI5 2 s
G &y JolS S pgo &) ()15 o o 01piS 055 058 Cuw] By by Mo Y

M el oo s ol (aids ¥+

0 Mol il ¥ i O sgrin b Mol cldie Ly o] )08 ¥
b (adds #:¥)

3 doglen o)l g Cuaw 4 il 53,5 Ay &5 Jols ¥

b (428> 0)

o )3 aelygh sleg g Cuty 4 onpld Sl 3 lyeaiS b By e GlaouiSih D
cdy 4 oalys LMy (&> 0+

sz @l 4 bl Cby b b 0958 90 b el ps iy S e 5
BB Sy 4 sy ety By (sdB>7¥)

b 5 03l g cdllsen (gl 5 casd 25 Y Y o o oMy Culy man ¥
55, (48> ¥2¥'+)

Wl G52 oSy & ol b 3 SLE g o By Uiy A
S g 2k (adEo V:Y-)

Bh e GiiS i Al 3 gy 4 1B g ) By g gud s A

(sl Bl 25tE) (1SSle
t Pobie  JRS oS a8 098 (a21) s
SEYAS/SYY S0/ £ ¥/AY $EIV. £ 5.5 (JUo) ey
SAYEJARY VAR EYYVY YAV EVY/AY (0555%5) o539
A7 YA s VNERRYN 70 7" 270 SRR YA 7Y LSRN (o silw) A3
SEAY edee Ye/AE /RN YANE L O/YD  (ap0 el S5hs) cps 0395 bl
ARV VAN A SER7A e dA Vo[-0 £ VIS (Jwo) g skom o

Y

0S8 )90 g 0ASSud 5 WMas LS uly 4 odnld b (488> Fa¥'e)
ol S8

o g Sy S Pl By sibopll -

Ot do (488> O:Y+)

oo MY

(48B> £:¥-)




OLSon 9 )9y s 95 o i) Tgil sl Sloss (s
915 5 )bl 95,3 a8 (2,5 o 9 (B9s5 09,0 W -V Jgse
09,5 % oloj JAS 0g)5 S 098

n2 P lade F Clydd 20 gajlom opiloty Clmiaen geeslom ogilote R
Q2N <efeey AY/AA Ly/-a VF/AAE YA AERVARY Tyv/ay Y SAEYAY VANV EYNY (N/Kg) g5 jomsdd
/vy <efen AR 7Ans Tyhe VF/50 £ Y/EY VE/Y £ ¥R Tyy/.a YeSYELY Na/av £ YNY (N/KQ) 93l yqmmiianST
-I5Y <efeey BY/A V5o WONUEYNA NONEEYNY AN YY/Yo £ ¥/¥] \SAYEY/YY (NIK) &y yousdd
<Ay <efeey TSV lary VEEVEY/EY VoA £ Y0 VY YoVEYNS VoAV EYAY (NIKQ) ¢yl sguunicinsS!
2N <efeey A/ay Ty/as NAER 2 SEAVE fial TYViEQ YVAAEYIVA - AYIYEEYIVY (NIKg) &l 595511
N4s <efee) y-£AY Yy FZAVERILY SIVe £y L¥y MRERVRY \ZARERVAN (VAS) 5,
AN RN £Iv] To Y/AD £ VY Y/- e £V/0Y 1a/A YA £\ v/00 £ Vo (0509) 3315 (550l

»aS Jls b (i gel e B ogejl i 5l Mas
ol lite 1. osaline YNV iul5sl leis S 09,8
©yd8 3)50 53 D9 ybline S piile (l 1y 09,5 5
Olie d (6)bline Hlalidl (e 09,5 () (sl yguusild
tuid s LS S 09,5y a8 Jbs pd ccusly ZYV/Y)
Do )I.)L_:\.M Y C;9l§5 O‘l] &S 5 edmlin V50 Ql)‘.,,a &
ORI (e 09,5 )3 oy (sl jgiinST )08 ionen
sl S 09,5 a8 Jbb > b AYVFY avgs LB
Jues: O—i‘ LS'H d)LA] J_.«l?o ('?L.u A5 sdmblin ZA/NY
i LsogyS 0 loj jblixe Jolate , 51 oa s Liis
dy90 33 g (P=+/AV) YU Jls 51 o3ll o F=V5A/0
Ll 039 J)_Mf 09)3)| pranY; u_:‘).adh: R 05)5
oy gSTal ya8 Dgd o odnlin ¥ Jodn )0 a5 dioS ylen
Ol goilmmy U cosmodl Sty 31 ol 09,5 03 0
Las JpS 09,5 3 a8 Jbo > casly (AYV/¥R) a5 LB
4_»\.\.’[9.9 @L.., ol 00 sl e (XY/‘\;’) u_‘,)b- u*"")sl
09)5 93 o Joline Sglds 292y 35 (ygelm 23 (295 o
ook 4 (P<e/e 0N g P=2/FA o F= AY/Y) 5,8 ol I,
oseilim B ogeil it 31 oy 0955 913 6kl e
i3l S 09,5 0 aS Jbs b s |y Z3/A0 Lials
3ol U osaslitag 31 nmd 09,53 15 200 ppsizeen
el 38l S 09,5 3 a8 s pd by lis ) AFY ialS

(" Jg>)

5 O90iloten 0 G gla it 4 bgyye ledbo|
LY Jsiz )3 S g el sloog S sl cigeilme
Oy D9 o0 odaldio Joda 3 &S job lad .l o
J=B 09,5 93 ;2 53 (g pSojlul cug 93 > CHae @8
9 =i 09)5 3> Sl (69N Jb () b el ol
sbagySojlul b (uib)ly s gl Cuns sy J 18
ol 588 (gl 09 % loj Jlite 148l (Ui ()] S
3 55 sty 5 sy Sl ol oo ol 5Lae
yodoay (p<e]+N) el lsline 5 55ST) imed 5
(oles Job o Mas )48 43 odddlou] Gl s ( asuin
3929 5yl Cglis 09,5 93 (g 0352 Alblie g5 &y Ay
S 09,5 L dliie )3 (pyed 09,5 505 Cjlie 4y 3>
03> LS wyp dy50 A ya8 (3 (g)blixe ils8l
Coyd8 oy yod 09,5 40 &S 2 LS ik gla wyy ol
o3l B oseiliin Jl ol 5 915 slayguizas] g 5 gusls
S 038 3o o 3 sl 42y g HB il
soban (1 Jgaz) 5 odnlie (g)bolne ot g Sl Ol pos
by ooy 09)5 33 38 (al38l line (i pasuiie
5 9% exen g 9l Sbyjguiins] g oy sl yguniins] 4
09)5 )3 45 (Jbd (ialS oy pe5 09,5 ) j 95 ()luLL
bl (g loline puss S
3 s 095 e5l5 (SloyguSlS a5 ogiad )
Sy ol i 1 VYD il ygeil s B ygei] i
Ly sls ol b oanliio /Y-8 LialS |, 09,8 55 &S
s 29 siina 2= J5A 431 03] 5 F= AY/AA o

al



(AF Juiano N F 2 F ol pgun 0 losd «oiad 9 Camn Jw)

Lrles Oloys 9 slael ccudblags o)1l / Loyl g 3o (sole dolilad

Ly pos 48 W3l Lt o )So 5 | oS lie il cpren 5
Sla38 Gl L S peg pl sadze )b I My
5 Jmie Sl se an 8lS 5 5 o (slassly
5315 a5 gusls CMae ©)a8 jbline dgue 4 oxie
5 L8 nS Mo o ob loped (piomad [YY] 2445 0
Py yials g SMae a8 (58l Coge o Cal el
¥+] Sloss KOA & Moo azell

ol ©Mas @508 dgug il iaghy slaadly I (S
g1 9l SMae S 3 (1agiSTal 5 b puizS] b yguuSI3)
4y dgame KOAI 3 Mias Gands oS dad oo ()l dalgud
Pl JLag S50 e 5 G 5l i) e
Mae Gya8 ]38l Ged o )8 (ials s 55 Jlow
Sl il 3 blona 1L oy 4510 5 i ppuisaS]
5 ol 025 G55 olymi ot e Sy 5 62,Shae
el ¢ Jate a8)bSy (636550 3)l9e 53 (> cins
LYY ] Bg8 o odnlie d8,bgd &0

S ol 5 JMESI L oy 008 g0 EMae Cand
b ye 55l Jate () IS)L Galj3l g (58 o]y SHlKe s
S U8 dgme b Slgs oo e ol Copls [YF] cunl
4 eJuaio (ISl Jas g STl gl el (S
aslllas zuls WS SaS 0)0 idlS g (S55u8 0, Sles dgu0
a8 3yl Slyan oo 5 lelaS g slaadly b ol
Aol iy 5 Ay 5 e85 Sl 0
5 ) ©de ©)08 Sgp Crgn 33 58 (G5 PN 1 (e
DI (e p £95 9 VoS 1) 0 Shos 5 0
Y] 3,15 )35 L33l lime 53 (slodiiS cyuess

J 1 1T b uiVlesl ol po5 S g3l jlaia ||
plasl g 4 ©lS > (Sialon 5 (4 oy ord s Jli!
Sl oy ©Mde pglie gilo b pilie (LS

1. Meenakshi
2. BUYUKYILMAZ

3. Nintendo Wii

50

S5 domB 9 S
=SS Mae yud oS e o i ! Slallles
KOA [YV] 5l o3 bl e ) YWS )5 0 KOA
2 ke (il G0 Juate Blibl GMac 5 Slas g 2545 05
el Jp3s5 B Jole S lanhocigy> (slmailn s
Cand Al el M (gl awlio Bun Wilgs o
5 S Jato ()l Sl 5k I SMas
b Gl an Wlgi e o Sy S 5> JHST g )l
95y Gylen SOy @yl g 9l Jade (SSlSe

[¥a ¥A]
oYLl Sl yes o8 oy las Giaggy cnl slaaidl
o5 » Sl plaul cMlas @yu s bhlize dedy g0
0555 30 b Slllles b gl -l s KOA & Mie sialus
5o o3, 55 et ol 0y S 3, Sae 25
KOA a4, Mo 31,81 >  SMac- auas SYMNS oy 555L 5]
o394 «ol) A Lo g o ot ©Mas )5 Jals
(09 S Gl L &S Cunl ) yuylep e ind
ol wale s .l ol yor Slgl g (60, Slas slacydgime
dode Boyb 5l Wlg o () o)l )8 ol &S Wleal
UiblS 4y SOl ()38l Law g 0o)ly (slag s s

V] a8 SaS KOA cdyuig Sg) oy LS 90
o ShBln (555 S Sl b it 5 oy ol
slaccdld o osly Jate ol bas > age il
ol Croliinl g ya8 rals S e ] Kol 5 Sl
o> D pad (SMas (s (]38l b wlg e oMas
LYY PV] adb olyen SMac- puac S ialS 5 des



OLSon 9 )9y s

9515 a5 Toiual sl Slosd (2 pe5

o 4 s ol adlas glacysgie e |

A5 5,5 0, KOA 4 Micse siallio 35 Jalis (slavges
dgdome (s g (w sloog)S plo 1) @S (6 phesess
@8 9 95305 6L @) Simagy cnl 3 Cwiren il
sl yio 9 4 o)l SLiod plisl Mlae S e
sbaiely g (S gegpSIl cdlad aiile ;03 (63,8es
Obej ©de 28,5 58 () 050 (55 o) (63, Ses
ey Sl wyy Sl g 090 0668 o ped dldlie
IS oml rogde anits ealy 3 VL o3h Ol el
FSg el dslie pac @dlllas (1ol slacodgioe
Sl yed 4le) (S5 (el 3509) Su b VLol
35509y (=43l Bl ol (Sl cpl canl (ool (548
i) I8 09,5 b awglio o puiVhiool Spax (g
oy Cad ol 5y 0590 )3 VMl (Sa0 Ll 294
2 29— oy S gyae (S ST sl
Slos slmeygd > Sl ped 95 ol Sl sl slasimg,
ladaly (obj)l Lolyen 5 Fegite Glacumes 3 5 Y5k
(rpen )5 5l 8 (w39 Gl g (93 Sles
095 9 (S Gy b J5US 09)5 ol olasiieg S
O el dlio Log S plonl VL o b (028
ool (oo ST g 0] o2l Sipsin 5 S35 oo S0,
KOA 4 M oyl)lows 030 ials g SMae @)ad

235 (o)
A Yool Gls yoi a8 oy lis adllas (pl (slaazsl
9 s9—Sdb OMde 005 (lj 8l cenge (g)bline o b
0L 0 ol seSIul s (pizmen 5 o) 5 9l Hguins]
LialS U alslie ool gdledy 15 KOA & Miso tiallu
Ay S A g olyen 9l (65lLU deie 9 3)3 Al
3l ke e JS sgm 5 ke 38 )38
b il 9038 Cosii ) Jate b colos (Dl poi ol
e JialS a (Jate Ol dgue 9 SSle )L alS

2lgi o iVl ool Ol yod cdomis )0 A8 0 SeS S

N ¥lge 65 ol el )y Jrade DS o S 5 (S
Syl Gl 8l 5 (Mo s Sinlen Spige )b
9 yo—uSld CM e ju 8 ili 8l o S s slaasly
&S Sllllas 139 dgaoe 4 a5 b g e )y S|
laabl wolaslyy oMac pl w4 paiiaws jobods
1 Vbl Sl yoi i xS unl Wlgs o pils adlllas
Sl Slsw plal cMae co gl

Ol yed a8 ob Hlis omed publs dsllas gl
SBLU Do 530 ©ud Hblixe ials Cage iYL ool
sl 3y yialS .abs KOA & Wi iadls 65 5 il
cel oy HeTl 5 il jguiinsT g HousSls CMae Cugds
$9) (SE 3k 9398 o0 9l Juade | Jld Colen il
‘L)—’I)—’ 09)1_9 .&_,Su’_a LS)A§9—1> 5 gi_:)bo)l )_A‘ u;l
mas [ g P s carge peVhiodl Sl oS
ly Jeato adadloe (laguly Mg o a5 Wgi oo SMas
5305 a8l (i o Ly (i) bl 5 03,5 gl
cel yojy9 45 Wlooly i , 8 slaasl e yials
15 gl o plgtal olileg ) 5 3930 uas 33 slagusl
L Laasl pl [YO] 5,15 0505, 3, Sos cutS dgups 9 3
ol oh)Ken ¢ Wz 508 s gued (L8 Cldllas gl
2 M Gae s g cnd 3 Shas L gil5 (o)luLL a8 sl
2l o (Il 5 SRagh iyl g Sl Laipo S )l gtl
Oioen bl adh (60, Soe doly ol 4o e ]
Jate (giluylul o Jole Sl pes a8 wiledly L Slallas
P g g Sl el cuS 5 cplpls [YO] adsy daue
dope 9 lwidy OMdae cosd L (Yool JB j»
dgds 99y LialS 4y Wil o ( SMdem a8
A5 SS9l ol

55



(AF Juiano N F 2 F ol pgun 0 losd «oiad 9 Camn Jw)

Lrles Oloys 9 slael ccudblags o)1l / Loyl g 3o (sole dolilad

S Pl
SoSgud hiagin ol aS S o pMel By

OB W 93 g
1y adlio adgl ()55 5 leodls (g yglaan pol> 3udos 5

J_»bc 9 450 ‘d}l—”’PW ‘LS)'b)—.f."J‘—.’" 9 Jﬁ‘ LEVWPY
ol 0313 plosil pod bdiungi Iy adlde yinlyg g dLmosld

aob (is adlie Liolye g (g3l yob] 43 55 pow sl s

Cdgiwn yolbs adlie ol 2ol b Baiis g don Cunl

S @bo

43 28l Jlo S8 Slesle gon 5l s ool

References

1. Alsherbieny EM, Hassan HE, Fahmy MR. Knee
osteoarthritis among elderly women at Beni-Suef City.
American Journal of Medical Sciences and Medicine.
2023;11(2):47-54. doi:10.12691/ajmsm-11-2-2

2. Aisyah A, Pane RV, Ambarsari U, Alfan MN, Abidin
RG, Wijaya AD, Ramadhana ADS. Strengthening
family and community roles in elderly rehabilitation for
osteoarthritis prevention. Indonesia Berdaya.
2026;7(1):231-238. doi:10.47679/ib.20261376

3. Kiigiik H, Ghadamyari N, Sahin FN, Ci¢cek G, Ceylan T,
Giiler O, et al. Strength training intervention for adult
individuals with knee osteoarthritis: Establishing
fidelity. Frontiers in Physiology. 2025;16:1583153.
doi:10.3389/fphys.2025.1583153

4. Gelber AC. Knee osteoarthritis. Annals of Internal
Medicine. 2024;177(9):1tc129-itc144.
doi:10.7326/annals-24-01249

5. Sinatti P, Sanchez Romero EA, Martinez-Pozas O,
Villafafie JH. Effects of patient education on pain and
function and its impact on conservative treatment in
elderly patients with pain related to hip and knee
osteoarthritis: A systematic review. International Journal
of Environmental Research and Public Health.
2022;19(10). doi:10.3390/ijerph19106194

6. Raghuwanshi NS, Baraiya N, Sharma SK, Gupta VK,
Nema P. Correlation between parity and risk of
osteoarthritis in elderly women: A retrospective
analysis. Journal of Orthopaedic Case Reports.
2025;15(9):348-352.
doi:10.13107/jocr.2025.v15.i09.6122

a4

g > ials 1y el Jlas coaisn dgun 1y (S5 3, Sas
—ily laaoly )3 350 5 (0rltd pl (ol (g
sy L Jbs ol b sl KOA 4O M yliells

xSy b sl iagh plxl wallas slacodgise

slacames alilie ol SLjl g cas SV b <l

Do o duogl 0D S

S1oya8 g9 KU

o isly iagiy o M| dueS J L ) saisd oyl
o5 4 IR.BASU.REC.1401.022 5" L L Jeg

LS l_: ul)_:l UMJI_: u.;LA)T)lf alolw AN Sl odu—w
Lol 04 o IRCT20230101057015N1

i5ely bigel ST el ola il aluws cp
plxil 3 & (o3l 3l (aled 5 9 O e 9 S ol el

7. Liu S, Du Z, Song L, Liu H, Tee C, Liu H, Liu Y.
Factors, characteristics and influences of the changes of
muscle activation patterns for patients with knee
osteoarthritis: a review. Journal of Orthopaedic Surgery
and Research. 2025;20(1):112. doi:10.1186/s13018-025-
05484-x

8. Caiado VS, Santos ACG, Moreira-Marconi E, Moura-
Fernandes MC, Seixas A, Taiar R, et al. Effects of
physical exercises alone on the functional capacity of
individuals with obesity and knee osteoarthritis: A
systematic  review.  Biology.  2022;11(10):1391.
doi:10.3390/biology11101391

9. He Q, Wang F. Taichi is medicine: Effects of Taichi
exercise on knee fitness and psychological health in
older adults with knee osteoarthritis (KOA): A
randomized controlled trial. Medicine
2025;104(38):e44612.
doi:10.1097/md.0000000000044612

10. Tore NG, Oskay D, Haznedaroglu S. The quality of
physiotherapy and rehabilitation program and the effect
of telerehabilitation on patients with knee osteoarthritis.
Clinical Rheumatology. 2023;42(3):903-915.
doi:10.1007/s10067-022-06417-3

11. van den Noort JC, van der Leeden M, Stapper G, Wirth
W, Maas M, Roorda LD, et al. Muscle weakness is
associated with non-contractile muscle tissue of the
vastus medialis muscle in knee osteoarthritis. BMC
Musculoskeletal Disorders. 2022;23(1):91.
doi:10.1186/s12891-022-05025-1


https://doi.org/10.12691/ajmsm-11-2-2
https://doi.org/10.47679/ib.20261376
https://doi.org/10.3389/fphys.2025.1583153
https://doi.org/10.7326/annals-24-01249
https://doi.org/10.3390/ijerph19106194
https://doi.org/10.13107/jocr.2025.v15.i09.6122
https://doi.org/10.1186/s13018-025-05484-x
https://doi.org/10.1186/s13018-025-05484-x
https://doi.org/10.3390/biology11101391
https://doi.org/10.1097/md.0000000000044612
https://doi.org/10.1007/s10067-022-06417-3
https://doi.org/10.1186/s12891-022-05025-1

OLSon 9 )9y s 9915 i Tskl sl s (oo
12. Sengoku T, Oshima T, Takata Y, Taki J, Yanatori Y, 24. Hislop A, Collins NJ, Tucker K, Semciw Al. Hip
Sakurai G, et al. Characteristics of lower limb skeletal strength, quadriceps strength and dynamic balance are
muscle activity during walking in patients with knee lower in people with unilateral knee osteoarthritis
osteoarthritis  and  knee  extensor  weakness: compared to their non-affected limb and asymptomatic
Comprehensive assessment using positron emission controls. Brazilian Journal of Physical Therapy.
tomography. Journal of Electromyography and 2022;26(6):100467. doi:10.1016/j.bjpt.2022.100467
Kinesiology. 2026;86:103085. 25. Karatas O, Yapar D, Yapar A, Tuna S, Cetin H, Akdag
doi:10.1016/j.jelekin.2025.103085 A. Neuropathic pain in knee osteoarthritis: Prevalence,
13. Fitzgerald GK, Piva SR, Irrgang JJ. Reports of joint diagnosis, and clinical implications. Joint Diseases and
instability in knee osteoarthritis: its prevalence and Related Surgery. 2025;36(3):612-619.
relationship to physical function. Arthritis Care & doi:10.52312/jdrs.2025.1979
Research. 2004;51(6):941-946. doi:10.1002/art.20825 26. Saki F, Safarpour P, Ramezani F, Youzbashi L.
14. SiJ, SunL, Li Z, Zhu W, Yin W, Peng L. Effectiveness BodyBalance as an exercise therapy for knee
of home-based exercise interventions on pain, physical osteoarthritis in older women: a study protocol for a
function and quality of life in individuals with knee randomized controlled trial. Trials. 2025;26(1):336.
osteoarthritis: a systematic review and meta-analysis. d0i:10.1186/513063-025-09036-w
Journal of Orthopaedic Surgery and Research. 27. Distefano G, Harrison S, Lynch J, Link TM, Kramer
2023;18(1):503. doi:10.1186/5s13018-023-04004-z PA, Ramos SV, et al. Skeletal muscle composition,
15. Schlamann A, Yu JB, Rihle A. Low-Dose radiotherapy power, and mitochondrial energetics in older men and
for  osteoarthritis:  Current  evidence, practical women with knee osteoarthritis.  Arthritis &
recommendations and future perspectives. Seminars in Rheumatology. 2024;76(12):1764-1774.
Radiation Oncology. 2026;36:39-47. doi:10.1002/art.42953
doi:10.1016/j.semradonc.2025.07.001 28. Patterson BE, Girdwood MA, West TJ, Bruder AM,
16. PanJ, Xie Z, Ye S, Shen H, Huang Z, Zhang X, Liao B. @iestad BE, Juhl C, Culvenor AG. Muscle strength and
The effects of Tai Chi on clinical outcomes and gait osteoarthritis of the knee: a systematic review and meta-
biomechanics in knee osteoarthritis patients: a pilot analysis of longitudinal studies. Skeletal Radiology.
randomized controlled trial.  Scientific Reports. 2023;52(11):2085-2097. d0i:10.1007/s00256-022-
2025;15(1):18495. doi:10.1038/s41598-025-03943-3 04266-4
17. Young JJ, Pedersen JR, Bricca A. Exercise therapy for 29. Zeng CY, Zhang ZR, Tang ZM, Hua FZ. Benefits and
knee and hip osteoarthritis: Is there an ideal mechanisms of exercise training for knee osteoarthritis.
prescription?  Current ~ Treatment  Options in Frontiers in Physiology. 2021;12:794062.
Rheumatology. 2023;9:82-98. doi:10.1007/s40674-023- doi:10.3389/fphys.2021.794062
00205-z 30. Yue H, Li Y, MaJ, Xie C, Xie F, Cai J, et al. Effect of
18. Wiestad BE, Argen A, Ratterud JH, @steras N, Jarstad E, Tai Chi on knee pain and muscle strength in middle-
Grotle M, Risberg MA. The efficacy of strength or aged and older adults with knee osteoarthritis: a
aerobic exercise on quality of life and knee function in randomized  controlled  trial  protocol. nBMC
patients with knee osteoarthritis. A  multi-arm Complementary Medicine and Therapies.
randomized controlled trial with 1-year follow-up. BMC 2023;23(1):256. doi:10.1186/s12906-023-04070-0
Musculoskeletal Disorders. 2023;24(1):714. 31. Saeed Alshahrani M, Reddy RS, Asiri F, Tedla JS,
doi:10.1186/512891-023-06831-x Alshahrani A, Kandakurti PK, Kakaraparthi VN.
19. Yan L, Li D, Xing D, Fan Z, Du G, Jiu J, et al. Correlation and comparison of quadriceps endurance
Comparative efficacy and safety of exercise modalities and knee joint position sense in individuals with and
in knee osteoarthritis: systematic review and network without  unilateral  knee  osteoarthritis. BMC
meta-analysis. BMJ. 2025;391:e085242. Musculoskeletal Disorders. 2022;23(1):444.
doi:10.1136/bmj-2025-085242 doi:10.1186/s12891-022-05403-9
20. Holden MA, Hattle M, Runhaar J, Riley RD, Healey EL, 32. Raposo F, Ramos M, Lucia Cruz A. Effects of exercise
Quicke J, et al. Moderators of the effect of therapeutic on knee osteoarthritis: A systematic review.
exercise for knee and hip osteoarthritis: a systematic Musculoskeletal Care. 2021;19(4):399-435.
review and individual participant data meta-analysis. doi:10.1002/msc.1538
The Lancet. Rheumatology. 2023;5(7):e386-e400. 33. Meenakshi C, Apparao C, Swamy G, Chaturvedhi P,
doi:10.1016/s2665-9913(23)00122-4 Mounika R. Comparison of pilates exercises and closed
21. Abafita BJ, Singh A, Aitken D, Ding C, Moonaz S, kinematic chain exercises on pain, muscle strength and
Palmer AJ, et al. Yoga or strengthening exercise for functional performance in subjects with knee
knee osteoarthritis: A randomized clinical trial. JAMA osteoarthritis. Journal of Physiotherapy Research.
Network Open. 2025;8(4):€253698. 2021;5(1):1-6.
doi:10.1001/jamanetworkopen.2025.3698 34. Thomas DT, R S, Prabhakar AJ, Dineshbhai PV, Eapen
22. Khan RS, Marlow C, Head A. Physiological and C. Hip abductor strengthening in patients diagnosed
psychological responses to a 12-week BodyBalance with knee osteoarthritis - a systematic review and meta-
training programme. Journal of Science and Medicine in analysis. BMC Musculoskeletal Disorders.
Sport. 2008;11(3):299-307. 2022;23(1):622. doi:10.1186/s12891-022-05557-6
doi:10.1016/j.jsams.2007.04.005 35. BUYUKYILMAZ G, Menek B, TARAKGI D. Closed
23. Alpay K, Sahin M. Effects of basic body awareness kinetic chain exercises therapy versus wii-based

therapy on pain, balance, muscle strength and
functionality in knee osteoarthritis: a randomised
preliminary trial. Disability and Rehabilitation.
2023;45(26):4373-4380.
doi:10.1080/09638288.2022.2151650

exergame therapy in the treatment of knee osteoarthritis:
randomized controlled trial. Archives of Health Science
and Research. 2024;11(2):133-139.
doi:10.5152/ArcHealthSciRes.2024.23139

FA


https://doi.org/10.1016/j.jelekin.2025.103085
https://doi.org/10.1002/art.20825
https://doi.org/10.1186/s13018-023-04004-z
https://doi.org/10.1016/j.semradonc.2025.07.001
https://doi.org/10.1038/s41598-025-03943-3
https://doi.org/10.1007/s40674-023-00205-z
https://doi.org/10.1007/s40674-023-00205-z
https://doi.org/10.1186/s12891-023-06831-x
https://doi.org/10.1136/bmj-2025-085242
https://doi.org/10.1016/s2665-9913(23)00122-4
https://doi.org/10.1001/jamanetworkopen.2025.3698
https://doi.org/10.1016/j.jsams.2007.04.005
https://doi.org/10.1080/09638288.2022.2151650
https://doi.org/10.1016/j.bjpt.2022.100467
https://doi.org/10.52312/jdrs.2025.1979
https://doi.org/10.1186/s13063-025-09036-w
https://doi.org/10.1002/art.42953
https://doi.org/10.1007/s00256-022-04266-4
https://doi.org/10.1007/s00256-022-04266-4
https://doi.org/10.3389/fphys.2021.794062
https://doi.org/10.1186/s12906-023-04070-0
https://doi.org/10.1186/s12891-022-05403-9
https://doi.org/10.1002/msc.1538
https://doi.org/10.1186/s12891-022-05557-6
https://doi.org/10.5152/ArcHealthSciRes.2024.23139

