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Abstract

Background: Knee Osteoarthritis (KOA) is described as a chronic disease that characterized by loss and
degradation of articular cartilage, synovial inflammation, leading to pain, stiffness, decreased range of
motion, weakness and atrophy of muscles, and limitation of movement. The purpose of the present study was
to evaluate the effects of aquatic exercise training on pain, stiffness, physical function, happiness, body
composition and thigh girth of elderly men with KOA.

Materials and methods: We recruited 40 male patients (over 65 years) and assigned them to the aquatic
exercise (n=20) and control (n=20) groups. Participants in the aquatic exercise group performed water-based
activities for 6 weeks (three 50-min sessions per week), and the control group underwent no intervention.
Anthropometric measurements of age, height, weight, body mass index (BMI), and hip circumference, as
well as completion of the happiness questionnaire and the Southern Ontario and McMaster Universities
Osteoarthritis Index (WOMAC) including pain, stiffness, and motor function, were performed at the
beginning and end of the 6-week intervention.

Results: Results revealed that all three WOMAC subscales significantly improved in the experimental
group, compared to the control (p<0.001). Furthermore, happiness score and thigh girth significantly
increased (p<0.001), and BMI considerably decreased (p<0.001) after 6 weeks’ aquatic exercise.
Conclusion: It can be concluded that aquatic exercise has a beneficial effect on KOA symptoms,
anthropometric parameters, and happiness values of elderly men with KOA.

Keywords: Knee osteoarthritis, Elderly men, Pain, Happiness, Physical function.

Cited as: Ansari S, Elmieh A, AdibSaber F. Effects of aquatic exercise on joint pain and stiffness, motor function, happiness, and
some anthropometric parameters of elderly men with knee osteoarthritis. Medical Science Journal of Islamic Azad University,
Tehran Medical Branch 2025; 35(2): 166-173.

Correspondence to: Soleyman Ansari

Tel: +98 9112306198

E-mail: solomonansari@yahoo.com

ORCID ID: 0000-0002-2414-571X
Received: 4 May 2024; Accepted: 8 Jun 2024


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

VY | o) 5 g ykasl lowkus VEoF ol ® ¥ oyl @ ¥4 6,90

ol o131 oLl (S 33 pole aloxo Original
WY B VPP Sloio O FF (sl oY o)led Y0 650 Article

Bt 9 ool Sy &y oo Sl § 040 g1 T 40 3y
915 a5 5T gl a3 Mo dowedlw (418 po (Zw oy (S yiol b
ol dontd damede Lo e () g ybasl ylonbes

U‘JJ‘ s&:zu::) 5‘5‘0)*.«:‘ bl)i oKiils ‘CA::) .\>|5 sLSh.\J w)J 05; !

RV

] ado Sgpid o, g GO e I AT 35 co nogd ejo (Syla T Olaie 4 gl ol i 3ok g Al
ol Shagy s gl e e S, Cydpme 5 Ode g 5 cind o e diels jRalST o S 00 Slssio
@ Mo wialls Glore Sl 430 5 G oS ol (e 9 (i w0y o 40 ped daliy Il
g ilj o pti]

9 e 09,5 39 49 5 AR GLE Sy oy olol g 575 i Totod 4 Moo (o P sYU) p0 Fr delllao ] 1 g3t P9
> B Al ) atin £ Dot 0l 40 e 09,5 50 GEWT S, Wil o (T 5l 4 (5 1) S5 (5 12)
oo G gy g, (sl gy S i3 bl sl b s i 05,5 5 tiohs sl |y oy o (slacled (azin o o
5 i byl (loolfails o] sla ey 5 olSoLs (slodaliiisy JpoS5 Gizman 5 15l g9 «{BMI) o 0055 a5 ls 1
i ol 4l o azin £ bl 5 L) (5 5y 8, Slac 54 i )0 folis WOMAC) jma o

Al S Sylostne sbt Sy 09,5 b Cond o 40 Gy pad 03,5 JWOMAC olidoos, 5 des o 457 b Glii gyl ibaidly
Ole 4 BML 5 <o/ + 1) Sialidl (s sno ysb 0 Oy g 5 ool0OLS el e 13 o 420 £ g sl 093 0/ 2 )
Q<) 05 g il gy L

i S lotiod 4 Moo dialles lose olSOLS 5 S proyg 5T sloyioll e gy ] j0 i 45 CES il o (6 S A
A L;mﬂb

5 3 Sae ¢ olSOLS 03,0 cdiodlos 50 ol o i, o] i oddS 65 g

35 05 8 e Ogmebee YO L (Y1) 955 o Joolie fonie
Solowr o (1) e D a5 lgxiul 4y Qe sl e
S 5 Bl o iz ador I Lalge 58T oo
ol S5egaodn] Olallae g g0 Sl Jlad 8 uj‘"’)

5 0ol S L &S el ate sl o9 a5 Tl
39 oo paeive Jlgginw Sl g lase Bgyaé o5
P N e P (=S 2 dnle ralS e e o S 0,0 4y pomie 4
S . .- & . .- K- . . Nt N . &
)—S)J—_" S adet )a_'v—iiﬁ—’) _nr" "§;>¢~e.~>9’> 9O “:u_s””j ha s o IS i
(F) Wbl orditona jaf g podiinns 4155 plp j0 o fdin
i ‘“ - )l_...,j ML 5 —‘5 : )5 Shole J.:.I.) * u‘f‘ )o (email: solomonansari@yahoo.com) (s lail Olede ¢ S
ol miy ol o len il 0gi e gily Jmate ORCID m:3000»002i2413-571>i
: VOO e dlys syl
VAT 5 (6 ,0h dnelz o Ao s VOIY) bl sla i y

S a8 Gl ol Sl oty doly O ST RS o i gt 0k $ ool

VEYYA e pdy 6


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

9l a3 5T gicianl &3 Sise windlos (15 30 3 T 53 o poi 3T

eOblsl3T olRails Kby pole alxo VS A

2 Ced a5 eSS wldllas 5l (B S0 o
(10) Sy oS @ S hB 5k & Wlsiooi o
A e 055 0 L, OF) oy e Lz alae o a8

OhlSen 5 &g onl 2 opdle . widu dgupe gl a5 Tgrtul
5 o= Sl s LS OA) ol LlSen 5 Sy g (VV)
5313 Tl de phlons (sln 1) (siee Sl s
09,5 o ladd o gals aS uss,S Hlo g wio,S awslis
o odnlice o) (el

Sl Sols B L it (B 50 (A8 slaaidly  ogdle
(PLs 1 O 30 tn yed leyd SLlie )90 y3 (oS
A S e azalls o8l 1, 30 0ol g i S 5
@l azg bl o)l o5y ol < 5 To
= ST g S codld coe OISl o0 4o L8 Oldlas
Sloso zalS g cdlae coygs o Ol )0 o yad asles
s 5 Jolin 55, (S Sl 5l 305 e
ol addllas (5555 el e yo lilen ol 5 Zuls,
030 2l o o ed asliy S Sl o) p Saa b
593 0lasl g i S (ol (S 2 0 Shes  Sis
s plosl gl o Tl 4 die aiedle 3lo 5

ey 9 Olgeo

L Oseslomroselitn 5 odaas e58 5yl ol (o)
acszrl o aralls s e &S ol (g el andls gy J 7S 055
Gl sl yy 45 0 2y Syl (g5 SilS 4y oasiS
L g aiog: ol o) Toinl 4 S Jlo s Bl 055 (S,
o) pamaiie bawg o) Jolie S S90l) b 4 azgs
5l asog O lue aslllas 4y 04,5 (gl lro 50l 00l auxis
alw Jlw aw JBlas pils (O) YL g Jlo £O 4l 1o (AN
099 S 5 by oy UIS (@) 5 ooy o Tl 4 L
GRS (B (ol () Sl 79,5 lajlne  SeST 3
20k 995l Glem S () (B B L (Dlae prae o
Wdg g el Sl

ojlal oA o gl yelo oz 38l 5 5l oolaul b diged pox>
e 5 (5 =F+ 5 Lasgio =+ /Y0 o SzgS =+/V ) +/F+ il
ok dny 00 TS 0 ol S5l w5 B Sy +/+0 ]
Vo) Ol 50 (s 09,5 90 4o Solai jsb 4 g bl ailbogls
P9y il S LS (Y S 5 (i
SO by adlas 09,5 oSS 18 ol alowl iSac 3

QSLO 99,0 (()) Sl é)l_w (‘;L»_..qs) 4._%.40[} Pt
oole cws el oS conl LodMe o St 3l 515 Jeato
g goel 5095 zalS (e i 4 oloiel g 8 Shae
(F) o5 oo L@QT SN CadS

3529 55 Ca sl glp ool (loys g o5 ol
Sgte 9 0,0 ualS Boos Sy les g, )l
slass (V) aiwd 35 joie (S H) CoinS 5 (S 5d o Slas
5 mnld Gy laain S daiagi 5l (95l
oealS (( Foas; S i adox ) goaxie o9l
‘) (U""’)_’ 9 Lac )‘ oolaul ‘H‘P Hlac W}&D <0339
A ol 3l o Slels 90,0 Sad Sg—g sl
O e=A L2 aSlos, S olpa iy o5 Q)S)'Iei';._.‘.;\
isllag, S L soleiing il csla el g
Sl el «55lee Sl ped ale (03,5 OMSlae Syl
50, Shas )0 052 sl LB |y o sla b ps 5 (sheslie
- o a0y 93l5 o 3 Tet il 4 M ol 31 S0 cuaS
(V) oS

e 05t sl O3l L 5 !l 8,805, S
G5l ST o o yed slaasl p egily o 5Tl
)L.M.B ‘6)5L.__~.: d—iilo g_)—‘ uo|9_> a5 Sl oo
oo, Slee g avs S |y 0,0 wiln y J8los 4 Jolas
5 oJBIT.(V)) acas iali8l gl o Teinl @ M ol 3l
e ol )0 Uigyg a3 loe atan VY aS adl o il Sen
bbb (o pigBllasl g ools ol STy o0 wad wlys
(ommizma ((VY) a2 gl 3l Fu coaS 9 60 ,Sles
Olbos 1y T 53 (3550 aim A L3l o) \Ses =5
o (ml a5 000y (e p sl o Tl 4 S
m)qul)wo)ﬂ@sja)ong)owwde)
9 w.a._] su_ﬁl Bl 09)'{_{: (\Y) Sl )19_0 9_>l) w)))]sfu_w‘
u‘)LM 5 Ls.))_iLo.c Couxog g r:‘..\.t‘ el OR e
ain A5l e 50,8 danlie gl o 5 gtinl 4 M Gl
3O pmed A S 0] 50 et S aidl o adS o
CateS 5 Sl 0,0 )0 (95 BB dge g (SES
al>lae 90 o 5l s BMI (ol pogdle .ol ),le (S5
Momme bl ;b 5l zals cpl bl wcdly zals Sl
OYF) o0


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

194 [ o]y 50 5 (bl oy Lobas

VFoF Lol @ Yoo lols ® YO 0,90

sl oo gty sl iie Jlane Syl 5 :S3le N Jgur
55 50 U5 5 2 5 el 09,5 99 55 5l il 4 Mt

0993l 9 (09051t > e

O93lom Opilotn laegS e
YYIO0-/f7 YO/ARE-/AD & “BMI (kg/m2)
YOOSESY  YONEEA- S
GOVESLYY o RAREY o oy s
EAE- YO JFARLYY s
YVENS YYISRELY e el
YYAEELQ YYN-EENS s

WOMAC dcliiinw p &l pod

OYEVYA VAV sy
/f0xY/07 AUANOEY DA Jys

YigodoAF DADENY . S
OINOEN/YE INAAEATAR Jys

YOIFOEYIAS AR INAESTA N @ 5 Sles
F2IAEEAAD feIAOEQ/-Y Jys

YY/fORYI5- SYNV-HUD s sk IS o

FONOEN /DY FYIFOEN /YA Jys

S 0555 ales BMI ¥

Glian & o ped sl o Ol 0 1 ped 09,5 FaSeS L8
FICERAY) RO SRRV SECHR RN (Y-S PWA ES) g WA ESR V)
O o pod dod> ;20000 ST 8l )0 (didiony g ddd dw
a3 3o Ve (0,5 o5 aado Ve Jold o5 sl Jobo 4y addo
ai B Ve Jolay Dl yad adBo O ¢ ol g 5,08 Ol el
V)L o ais 90 3l 0gm (10,5 S 4280 B 5 olS Oy yel
o soglie g ol Dl pod (gl Sl ol 9 (o5 5kS
)‘1 rab_f@_ab.(\'\') 4 qu_?)q_.zoo&:_wl QL5)> 5 le.o.:g
salS gl O jo o o8 slaaaly jo M Fauses b
Egy=o 3l Jd oo S Bz (yuizren aing) 00,55 IS b 90
Byas 5l 0,0 halS gl SThsd (59, 4sS e anlllas
0,5 Brae 9,00z Al Jsb 10 9005

il o 1y OT g o ed adslie S 0,5 oSS, &
39 Slaaiy s el Joo 55 ey gl 5 060,
|y (hjgel Sl FauSeS b den oSS &S b dya
T G Ll 5 S e 5 WIS s ety S b
Sslel Julxs

) 99— Sbgg el O}a)'] Soolaxul b laools yog Jloy

Ot D9l oy 2 (8l el sl o] 528,518

FSoon szl oz o9 Ll a2l (Sl o e S
asbcols, (FausSes b den wasd aulre ol o (el
P 3l G slaools 5 pslaor (sl 5 9n ) Ll (S
Seo g g, slaollils e 51 ezl ( —ases Sledlbl
(OHQ-SF) 3,50.5T olSolis asb sy s (WOMAC) jia
A eolazwl

5 IRIAU.RASHT.REC.1399.036 ,sl> _jagiy o5 oS
g IRCT20180503039517N10 35 by lojlls" oS

Y

OYlgus Jolls 45 0l agd Bisre Jawg  sased Sledlbl 6,8
gl g 3l3 a5 Tl (Lo Ales (39 B opm aile (605
5 2o Sble late Soy cdlad pll S Curdg «ass
S5 (oS Ed e Ay, b5 ploxl

OS5 (5)kbber Cudhus Cursg ddliins S WOMAC
S o Jlgmw B) 050 ulfood ;> dus j0 4468 VY jlas il
548 Gl oad S5 (Jlges WV) S > 0 Shos g (Jlges T)
Obloont ) 055 (5,350,058 &S (slaz 0 O bide 3250
Sl Ve 25 sl oyes 0 YL 9y gl o Do
L el Ol el aials ol (=S5 0 Slos (6l PA g A St
S 5T g+ oyl il 25l IS o 51l 45
(V) 5,5 0 AF oyai il ailsl, IS

A Jolss OHQ-SFaoliiws yy 3l (0,8 calSolis o5l (sl
gl Y.y Jls o0 Jea )T g 5o dawgs a5 o eoliil 4365
(V) plse Dl S 3l (gl po (il &S bl bl 2 9 05
A g ¥ ) assS aw dad o 5 0T 0,0 (F) pilee S
Cml iia FA LA 51 ol o dials (X9 co woSan (503870 y0d
(V) ol i mhan oaips )l ubde o WL @ljes oS
rodligl 08 19 wile QWSS 10 S s 5T gl S
dwbre ol (g pSojlal o lastiwl yhgy 4 oy 490 g BMI
2 plosl (goyete) 95 jgdone 2 (05 9kS) L9 e ) BMI
S S eliiwl Ly el ke S0 L (TG) ) 90 ol
olaial jo (eolicusl Azl 0,55 530) )y dlae Jawg o alads
SS9 S5 LS 95 (e (Ll peditns s
NARDIRVAPIN YR

30 ¢ alSoli ¢y 190 BMI (sls yusiie dy bogy po e
5% WOMAC adbiziwsy S 0508 5 (55 2 0 Shoe ( S2>
ssalio | Jooz ;5 09,5 99 30 (g3l 5 ge3ltes Al 5o

b?‘“"Ls"


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

915 9 5T gician! s ino windls (030 y1 T 33 oy poi il

oOlsl3T ol (S pole alowo /1Y

S 0, 8ee (o0 AY) (S (aoyo AY) 0,0 Y
M) deliiwyy S opei g F Lloged 0) (ao,0 AY)

By (dusyo

RO osesl o

(J:J L_?LL"“) Q‘JJ}J

ol )°
B omiesys B Jreses)S

Oy 298 yeiie 55 il lesS Judow (ygel @l Y 4logei

0
- -,
: r
§zu % %
8w
= 7
ol ot oal o | oanl sl | sl e ]
ap (R i

aoliiow ey u**-’l-’)lﬁﬁs J“l"’ L)?“’)T @L“ Y )bw
WOMAC

Godl B 15007
B m0yS B 555y

e 5o ilsylgeS Julow Qyo)’—‘ = F Hloees

S aeliny 150 ols GLAS (g paisy (ol (5e5] @l
YNY) BMI slo,sce o g b pme ials ol (o
«Cohen's d= Y/¥Y) os,0 «p=+/++) LCohen's d=
oyes g (p=+/++\ «Lohen's d= Y/AF) iz (p=+/+-)
(p=+/++\) Cohen's d= ¥/\V) WOMAC wliiwy J5

Jler 220k ol 5l esyiisy (smdiad (3905] g aog S
59 Loog, 5 glas pae g lo iy Jlg (oXan daosls ao395 (109
)é Y% ass SPSS )|)_9|‘n)_| )l coLa.._,...J L: 09_0)—‘&»_» 41?-)4

A eslanl pe /oD (gl pre pedans

<155 Gnyed adiy ¥ Jgur

Syl gy B oS

(ai3s)
ik 5 e gl 4 (g 9 (58, o, Ve o5 S
005 kg mY b ogo o (g9, SIS Voo seliiak Sleglae

O S35 55930y 035 b g 05 8l

IS sl eSm

69 913 oosl Yo b amiy (59, (ol 0 Jolss
(359

WSy e 9 o) oz OMlae aS ) (S
o) 0aiS g aisS o3 285

0o p5 Sl pes asile 0 OO Oy

b azily

oeSle b ogly o pTsninl @ M wialls 0,0 Loz
ol ool adlas (ol gl Jlo YVIFY £ F/00
Y oaly) Jlo FIVY £ -0V gl Gue Jsb Sl
JLo FI0A £ /8Y 5 O yo i 09,5 &lp (Lo VU

Og S 09,5 sl (Jle VD LY akls)

BMI yoie yo uilylssS Jeloo yga3] glis ) ylo g0

I A R P PO eSS I
SUedrsS 5 @l 5o nped 05)5 59 G Gyl b yeiie
P<-l+V) o)l 2g29 g lo cme Oglas L;)LJ Ll
ool 2 T )0 e 09,8 50 3L cnl (e () loged)
Ol 590 ¢V Hloged ;0 (as,0 YA) BMI b Ul jgdxe Llade

Soged 0 (duoy0 AP) eSols (Y Gloged [0 (auoy0 AY)


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

WY 1 o) 5 g ybail yLowkus

VFoF Lol @ Yoo lols ® YO 0,90

o8l o g (SN CednS 5 8 Oldlas el oais
L L mls wog oad 35 5eme gily o lpml 4 S
(TV) ohKan 5 5,1 5 OF) oL5an 5 ST glaazdly
o g g0 azil b Lo azts o blia [0 .0l cuisllas
30 =PI Sep wiuilgs a5 o)l SlgZes (VO)
5 Cayylsiial & S U5 (Seiar 5 (S5 kS
oSen 25 el S eanlie o o et ole B3l un
Al by Cowdr Sold o 4 ol
sl eSS s

ol 5 aisu o g |, Lol 50 s Gl ol gboS
ol ol ams o ial3El hless o ) ol 5 gl b
G oiy el ol pslid Gk 5l ol e el
WS o Wl gl a3 lexinl @ Mie ol jlesy sl Ty (Sleyo
5 ool CS > 4 aSh was als 1) 0,0 Bl e e &
(A &S oo S LQQT SN St Sguge

el aie £oas ol LA S agys il gla el )l @l
095 Ol g BMI oS cely g)loime jsb & ©f o
4Bl cpl s gl Co i Totinl 4 e akalles playe o o,
OF) ohles 5 od 5 (0F) oles 5 jlae mbs L
Oya8 4 WS 18 LSes g jlas ola Sl
Oller 5o ST 50 ayed in A Sl ey oy e Jlaz Al
b oS ylogine pb @ gl ol @ M
5| s BMI a5 wizil 0 o))5es 5 pd el 5 odle 0,5
Solel Sl Ghals cplaS el als (Sl Ol s o e
o b b Coni 4 plgioe | Sl cnl 09 s e
by Cans ol 81 el

cdlie a5l 5 ind & sl ool olis bl Slalllae
Jrate ay oal o)ly lagye celie Qi pas 5 il SIbI
S SaSs Sel (2uyd g aly, glacdls s gl
2 eolnle (V0 V) 05l 0 il 5 S8l j0 SaS
Mg oo s of) OMas Cusll g a5 Sy b,
WS o e 1) gl o Tgmal @Dl 5 adsy Sgue | 050
CMae Coghi 4 i Jlg oo ol A 55K g ool (YY)
i 232 g gl Jade e ol g 980 Ble 5 O,
wsls Juis 4 l) olae bwgi Jade 4 0ad 3)ly slag s
o, Sloe inli8l g 50 Sad ralS Coge dzs jo il
(VF) 0l 5il3

wile Jalge pla o)l Cosgazme iz p2l> hagh
T b Bame 5 025 ol ) Lulpd 5 (S Soms
S S

3O Glogme GlBl e 00 1wl sols lis
«(p=-/++\ Lohen's d=Y/-V) 5 > o,8lec sl 50
FIFA) oSolis g (p=+/++V LCohen's d= +/YY) o, g0
odalie ol 4o pyed 09,5 48 (p=+/++\ «Cohen's d=

Sl 399 (lo ki dad Soupn | lis a5 Wl

» >~
.

22l s el (2503l pSl gl Ban
5 Sesegs sl o Shy (5 o Sles (i w0y
ol g gy o Terinl 4 Mie siedles lo e lSole
59555] oo Ssme 4 7o O 40 yed A5 0y Lo il
dolidw gl wlieos,> o005 g JS opes oS L
Slades mli b b b b sl o 0 WOMAC
ol 0 el aliy sas e olis &S o)l callae (L3
Bl oShee s (Sis @0y 2sbl pb 4 g
ONV-Y) sise dggs oil5 Co i Tattnl 4 4 M Cunex
g5 %9 5 (10) lSen 5 Bgige o iaghy cnl atily b (a8l
S lae 5l G 09 g a5 widly 5155 (VYY) ),
S e3Y o esalie o Slee g 0,0 0 ol o c s
Adlae gg5 g Bases b oglae couis a5 ol
L ol Ghagh mls ©plie Jlizl Jdo Wlgs oo (o ye3

il 55 he Slallas
Slp Sl Gplpel S oglee 4 (Sa ol
Sl @S o plgnal losal, g o lsxl
wle ol Gl Fhy (YY) col oo aog 559055k,
by oW s B sy sl
Sl ly gyl 5 Gusend lase du‘y‘so Seliwlg o
el (ig halS (sly gl o latal 4 4 Mie ol 3l
3,0 LudlS (ol ogdle (VF) wiS ool )8 QL.;—I Sy g 0,0
Sl Co)lpmial 4 @ M phlow 0 0Skee 35m g
(Cowliinl g olgs e yad moli8h) oily Glbl SMae Coads @
ohlas 5 e pud (bl (ol s epdle (YD) il
sy sl (59,8koe gl b gl 2o lgstnl 4 & Sie
@ 2l 50 el &5 o cnl Ghegiy S a8k (al  opdle
Sl iali8l o ed 09,5 jo 1) selSold 0yes (gl Sre sk
Ol 3o el 3l pshate 4 chaghy o idls Ly
Pl il o Tgil ) S ol 31 o elS0ls a3Ls


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

9315 Sy 5T gl 4 Mo aadluw (410 p0 1 T 48 o2 p03 p5T oOlal3T oy Sy pole alzo VYT

Sl 5o (nped Bl &5 0eb e (S A Egee O

)iw-'ﬂgs-’b)” S, o, Sles g ars alS |y BMI 5  Sis )0 wilgs oo

G953 oS ES b sl (o pe den jlabiwy (o 15 Cay)lpnial 4 s atalles ooy yo 1) (elS0ls
235 o0 (Sloy08 p2l> il 5 (B05 & 398 o0 Sleiinn 25 o

sy g oMo Conse gl ol o yed sl

S oalitol axalls oo 5 ol a5 Tpid

REFERENCES

1.Fertelli TK, Mollaoglu M, Sahin O. Aquatic exercise program for individuals with osteoarthritis: Pain, stiffness,
physical function, self-efficacy. Rehabil Nurs 2019;44:290-99.

2. Figueira A. Aquatic Programs for Individuals with Osteoarthritis and Rheumatoid Arthritis: Self-Reported Changes
in Activities of Daily Living [Reports]. Student Research and Creative Works. University of Puget Sound; 2010.
Available from: https://jstor.org/stable/community.36391316

3. O'Neill TW, McCabe PS, McBeth J. Update on the epidemiology, risk factors and disease outcomes of osteoarthritis.
Best Pract Res Clin Rheumatol 2018;32(2):312-26.

4. Madaleno FO, Santos BA, Aratjo VL, Oliveira VC, Resende RA. Prevalence of knee osteoarthritis in former
athletes: a systematic review with meta-analysis. Braz J Phys Ther 2018;22:437-51.

5. Morowatisharifabad MA, Gerayllo S, Karimiankakolaki Z, Dehghan A, Salehabadi HS, Fallahzadeh H. Determinants
of self-care behaviors in patients with knee osteoarthritis based on the theory of planned behavior in Iran. Indian J
Rheumatol 2020;15:201-206.

6. Kim IS, Chung SH, Park YJ, Kang HY. The effectiveness of an aquarobic exercise program for patients with
osteoarthritis. Appl Nurs Res 2012;25:181-89.

7. Brown A. Holistic/Integrative Interventions Relieve Knee Osteoarthritis Pain in Older Adults. J Nurse Pract
2020;16:57-59.

8. Barati S, Khayambashi K, Rahnama N, Nayeri M. Effect of a selected core stabilization training program on pain and
function of the females with knee osteoarthritis. J] Res Rehabil Sci 2012;8:40-48.

9. Fernandes L, Hagen KB, Bijlsma JW, Andreassen O, Christensen P, Conaghan PG, Doherty M, Geenen R,
Hammond A, Kjeken I, Lohmander LS. EULAR recommendations for the non-pharmacological core management of
hip and knee osteoarthritis. Ann Rheum Dis 2013;72:1125-35.

10. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J, et al. American College of
Rheumatology 2012 recommendations for the use of nonpharmacologic and pharmacologic therapies in osteoarthritis of
the hand, hip, and knee. Arthritis Care Res 2012;64:465-74.

11.Eugene E, ed. Rehabilitation Techniques for Sports Medicine and Athletic Training: Philadelphia: Lippincott
Williams & Wilkins; 2021.

12. Alcalde GE, Fonseca AC, Boscoa TF, Gongalves MR, Bernardo GC, Pianna B, et al. Effect of aquatic physical
therapy on pain perception, functional capacity and quality of life in older people with knee osteoarthritis: study
protocol for a randomized controlled trial. Trials 2017; 18:1-6.

13.Taglietti M, Facci LM, Trelha CS, de Melo FC, da Silva DW, Sawczuk G, et al. Effectiveness of aquatic exercises
compared to patient-education on health status in individuals with knee osteoarthritis: a randomized controlled trial.
Clin Rehabil 2018;32:766-76.

14.Lim J-Y, Tchai E, Jang S-N. Effectiveness of aquatic exercise for obese patients with knee osteoarthritis: a
randomized controlled trial. PM R 2010;2:723-31.

15.Munukka M, Waller B, Hékkinen A, Nieminen MT, Lammentausta E, Kujala UM, et al. Effects of progressive
aquatic resistance training on symptoms and quality of life in women with knee osteoarthritis: a secondary analysis.
Scand J Med Sci Sports 2020;30:1064-72.

16.Assar S, Gandomi F, Mozafari M, Sohaili F. The effect of Total resistance exercise vs. aquatic training on self-
reported knee instability, pain, and stiffness in women with knee osteoarthritis: a randomized controlled trial. BMC
Sports Sci Med Rehabil 2020;12:1-13.

17.Lund H, Weile U, Christensen R, Rostock B, Downey A, Bartels EM, et al. A randomized controlled trial of aquatic
and land-based exercise in patients with knee osteoarthritis. J Rehabil Med 2008;40:137-44.


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html

[ Downloaded from tmuj.iautmu.ac.ir on 2025-12-31]

[ DOR: 20.1001.1.10235922.1404.35.2.6.4 ]

[ DOI: 10.61186/iau.35.2.166 ]

WY | o5 g g lail loadw VFef Glawsl @ Yoo,lals ® YO 0,90

18.Wang TJ, Lee SC, Liang SY, Tung HH, Wu SFV, Lin YP. Comparing the efficacy of aquatic exercises and
land-based exercises for patients with knee osteoarthritis. J Clin Nurs 2011;20:2609-22.

19.Roos MK, LS Lohmander, EM. WOMAC Osteoarthritis Index: Reliability, validity, and responsiveness in patients
with arthroscopically assessed osteoarthritis. Scand J Rheumatol 1999;28:210-5.

20. Cruise SM, Lewis CA, Guckin CM. Internal consistency, reliability, and temporal stability of the Oxford happiness
questionnaire short-form: Test-retest data over two weeks. Social Behavior and Personality: An International Journal
2006;34:123-26.

21.0lagbegi OM, Adegoke BO, Odole AC. Effectiveness of three modes of kinetic-chain exercises on quadriceps
muscle strength and thigh girth among individuals with knee osteoarthritis. Arch Physiother 2017;7:1-11.

22.Ansari S, Elmieh A, Hojjati Z. Effects of aquatic exercise training on pain, symptoms, motor performance, and
quality of life of older males with knee osteoarthritis. Ann Appl Sport Sci 2014;2:29-38.

23.Kolasinski SL, Neogi T, Hochberg MC, Oatis C, Guyatt G, Block J, et al. 2019 American College of
Rheumatology/Arthritis Foundation guideline for the management of osteoarthritis of the hand, hip, and knee. Arthritis
Rheumatol 2020;72:220-33.

24 Mehrabian. Mehrabian, H., Shojaedin, S. S., Barati, A. H., & Ghasemi, M. Effects of aquatic exercise on the pain,
symptoms, motor performance and quality of life of elderly women with knee osteoarthritis. J Res Rehabil Sci 2012;8:
337-45.

25.Bosomworth NJ. Exercise and knee osteoarthritis: benefit or hazard? Can Fam Physician 2009;55:871-78.

26.Bartels EM, Juhl CB, Christensen R, Hagen KB, Danneskiold-Samsee B, Dagfinrud H, et al. Aquatic exercise for
the treatment of knee and hip osteoarthritis. Cochrane Database Syst Rev 2016;3:CD005523.

27. Arrieiro AN, Mendonga VA, Fonseca SF, Santos JM, Ribeiro VC, Amorim MR, Leopoldino AA, Lacerda AC.
Land-based versus water-based walking programs in elderly women with knee osteoarthritis: preliminary results of a
randomized clinical trial. Brazilian Journal of Health and Biomedical Sciences 2019;18:114-24.

28.Zeng C-Y, Zhang Z-R, Tang Z-M, Hua F-Z. Benefits and mechanisms of exercise training for knee osteoarthritis.
Front Physiol 2021;12:2267.

29.Grimaldi A, Richardson C, Stanton W, Durbridge G, Donnelly W, Hides J. The association between degenerative
hip joint pathology and size of the gluteus medius, gluteus minimus and piriformis muscles. Man Ther 2009;14:605-10.

30.Ikeda S, Tsumura H, Torisu T. Age-related quadriceps-dominant muscle atrophy and incident radiographic knee
osteoarthritis. J Orthop Sci 2005;10:121-6.

31.Valderrabano V, Steiger C. Treatment and prevention of osteoarthritis through exercise and sports. J Aging Res
2011;2011.


http://dx.doi.org/10.61186/iau.35.2.166
https://dor.isc.ac/dor/20.1001.1.10235922.1404.35.2.6.4
http://tmuj.iautmu.ac.ir/article-1-2254-en.html
http://www.tcpdf.org

