[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

AP 38 (OF alae) | o pless AF Sda — inosS
<9 g 51 4 Mo

(M.SC) (s 325 435 (Ph.D)" 53 55" stge (M.SC) (s 3155 4o
337 /’_,l‘:} o S @W/o((;b‘/.:

oS>

Qg 5l 5l (P)lg—e 9 il 51 Sl plail Wilae Gind o194 (dlde ©)ud as :Bus g Al
Sl i (] els walgs JLis 4 (Alise (S5 po MU Ladilid g @odle plw b caS i 50 45 w0
o0y (13 g )l 4 Wi oyl jlons 30 Flizmd plil eMae @8 1 T )0 b g aeliy S (S T (S5
|

A oluacl g 3o (maasio cdao 4 ousiS axapo jlow Ve olaal o 2 i dond Bl Sy )0 il 09 9 Olgo
W85 1,8 Ha (V0) J S g 85 (1) (255 09,5 99 58 (Holai Lo & e g Sl dildbglo H9b 4 (yledel
O 0 Clad plmil ay (slaiinds Fo (Gl duw akad p aiid Colud Suo 4 ST )0 3359 03,5 S Fog05]
20 o (g S falld g Widgedd dyya 1) () Cadled WigSEad Wik (p] )0 S4BT 09,5 o > jo iy
Az )0 VA 9 F e e pw 90 5O (S g s T OISy plil (gl Sl pladl Odlae & yad 090 Gl g oyl
A 2,0 (Biodex, Systems 1) SuciS'g T geiwwg yui olws bawgi sl y

VA g Fe e i 99 52 50 gil) Wlae Glb)guuiins g L )guusdd jgllS Zol 5o 1) (5)lolo i3] :laaidly
39 39 Sako 1 Ol ki o 30 o oadline O )0 559 Athd Cuiled I g 9 JuB (0 y0 09,5 50 Al a0
sy 93 52 53 il e (gl yguiinS | g 1oy 5SS HgULES gl 33 ol ki o3 4 (5y5b4s 0,5 a1y
(D>+/+B) 531 4lolize 09,5 93 cyns dxdllao 51 g 4wl y3 4z 53 VAo ¢ 5o

Sgmtte Sl 33 Y50 9 o Floyd (9 Sy lgre 4 Wilgh o0 ST 30 553 4T ek )5 A Lo 16 S AR
0325 51 8 eoliiwl 850 (g 5l 4 Mo (ylslow 0 45 mly WOLAE ©)u3

alac @08 .o 53 59 (g )l (5l guoalS slaojly

i i St e s

Pl olzs s sloacls slaeie 03 orae Sl e 5 @l ol o 0l w13 e Sl
sl (o 3 oMz giw (D> a8 [FX] 55a e VLS5 53 et e 55 S0

Pl S ze i s3msa (Dlas S, ind (Jolw o Sl 00 @YU 33l s Baee &8 (law ool [V ] o
05iSOb olan (2olss 5 Laklis o 5age 5 Sl I1] el gl s Slsls mle e 5l Sl
°‘)r"" S 3 S 53 sty RS L &S sladdu om0 olan o=l G35k, s aasis
»els Dl sl (S Olas &8 dns [F0] il I el Sla e sl s3le 53 35m 50 meli g5 (GoriSU 3
22 o 0 amtS,b Aoz Sl 68 0 e e Gl ot 3 L 45 55 e sl Sl ol cnl b e
Email: m.kargarfard@sprt.ui.ac.ir PN = VAYFYAY Lo oY= VAYFYAY i oJstas sty 5 *

s. WWAY/Y/YY 2 ol \WAN/A/YR el gl


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

oL\SKer 5 S5 A

glie Gopd 93 Shmlio 4 45 L Ses 5 oLT adlllas
DWVAA] 5 S oLl wasls y S5 et o 5o cp e
eBoias s ool s sl G 45 el dizes (YY) L]
el amils LSl ) s 4 383 Lsb 4 45
5 sdal G el s il o sads S Oladlas
e o 5051 oS slaw 5 J S 05 8 plais s 4 g
EY YR PR RS = W ] S W s - P VCINE PP
Sl il sl bl HU 5 S el ¢l
S L S\l r\-?ﬁ'\ 4 5L GtSOL ohles Slos s
S U b a0 L G onl oo e ol aly ool
Soad u.j 53 Sl Ehos laiy ca (6o,
3 s se 8l Jeaie goaSHL ""\-‘-‘Sf'-"' Olze

SABD

saiSanl o ol ST, o onl oll sanels
olgiol 4o Olasl 5 e raaias posad ks 4
Sad b 5 amteSHl 4 Ve Hley i Y sl sl JStas
Seay AL asan Ohpe 4 (F an ) olan bau g
Sk by ol 5o asUb gl Mals ssb s ol
a8 3805 8 50 Bolar Spo 4 B Ve Kaes
03,5 olyte Ay o saalip o CSLE sl LB
s OV o e ol Sl b s se5]
o3 plaml plas 53 L s padl i s
4S o2 gl ol b s clac e
=N e f\—' 503 0se3) 4 gl b il
05,5 la g gail i a3 sanby amin A b disls
S I o g Jseme w0l slaple,s cou s J xS
2ol slagleys egdle ol ey S 6L°@-‘}‘j
ol s Lios shisle (K e Ands a3 wiin
53 S S5 Ol 03 s e o

=S walo) dal pes iy OB culs, e
PRPCTS I P SN ICK S P R NGRS AW
aS o ools meo gl Bl O 5 2555 Gl NS
298 Coro by by dolie 8, 6o s el
Laol oL i b aalss e sl 3106 S5 50
JC—B‘)%—"" Galal) oo Sl e a0 b sy e
ains Ol g gaalsl |

£\

O N L P SR ST FRUR NG e
ol =8 ol gad, e Sl e 5o o sata el
35 KL Gl sl K S Sl [AVA] b s
ol O ae &yus ol 5 gg—ia MNellS M zae
Wl ol 8L aolie s Slow ol 53 0554 (G autS,L
plosl oMze ©Hu8 a8 [0-] el 5enl S 25aS
gj:_.bL;J'ijLs_,\.;\;J_a\j.cﬂ\_.ﬂ\gvﬁSjjgg\::J
adle ol Q._,‘\ 53 ool JL_'» Go Sy s J.a\.c Jolws
Ao e alle gl cpl o ool Jla_a- Ol 3l .,\w\ada
ol Gdn el 5 G055 < Jaie G553 oSS
T L e R ARRARE I RPNy
S ol by oo ol cpl oo S8 > a8 Jol Jule
g Oz 53 55 pds sl o Gl ol
SEDYAY] sl o Sz ) BV alax 511, 55 Ay
S s ze o8 ialS gams o O - guS

claslas 3l as s 03,5 sbon) clis Cs
cde ol 5o V] a5 walss olan cnl 53 adsl seana, 5]
Olalllas 51w SsetSHL ohlan 5o Olze Cins
5 il ade ) ae L) s b S50 31
Jlbsay 48 Gon cdle 2alS 5 S S ol
als e ISl 5o B 51 Wss e 2l (6l
Mie & 5ieS5l Solom 4 platall 51 ol 65581 o2 [V]
o s 4 5o oler e Camex Rl AL 5 s
P A AL § FYSCBRY T A PER e
ol J S P O 5 Ol ol 0 X st
Gz 01 b e ol A e ol 31 a8 glo a5, SISt
N CEER [ VPO VW IR { P IR TEIN A WK S
amel 5o olasl OIS i 5 Sl (2l (=S~
el a1 S ool walsa NFAO] asl
Som s G Hb Solan OIS 5 25les  Slaw
ot oolsed 5Ol olen JES G ol Stas s 5 o)l
aolazls glony ax g Sloos w5 a8 ol
Sl Jold oline 5w slaasl , o586 [VF]
b 8 ol olew ol lass 5o (eslie 5 3lsn (22
05 paarie SBOl 55 b 5 OSe ) Gao s o Js
Sl Sty 5 0leys 5 ol 55 20 Camal o san
Sy din o) 53 29 Dz (580 (SOl
e ol 5o a8 ool Oldlae dhes 5l el 4 8
Ol Shemlie 4 &S OS5 el saadlas 4 ol e
5 al ol ol Lﬁ«\i} CodS 5 S ;';\ BE


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

esS

Yl el il 48 bgs 5 515 sl 0 cals o
o 90 5 s ol s ol sl 5 ol a8, iy
23l S omes b asls 5l el e 5 S 4y 555
Sl 3 s lds gl
ain a4 g anda YY OT s Slgs 8555 o)
A l,o wo, Ve b0 as b glaiss £e gands Y
WS e S Y Jels i sl s Sl
B3 AS 35 25 A M 005 s s Gl i
UL sl ool s 8 sl il ol s
S5 5 S 5 S 5l asliad S m pad
S Jlel bow o el gl ol o
Sae 4 b osasl als e ol db 5o S0 5 -
K (P STV PR SN PR BRI DR Y
g ) as Gl sl oMae eSS oS s 5 o s
S e oolal o 3 Jol sl sl ]
sar AkE YO-F e ols alo ol i ol sasl, Y
Aol adar 3 4 by e Jol Sl e ol ol s oS
sad oLl Ol a5 S Hsb a4 as e esls LSSV
g lse Jals
L soalos Canoy o pily S 5 sl )
O 5 aeis
o) Condy 3 il paSds 5 sl Y
shead 5515 b g iS85 sl Y
5 il U by e ol oo, ¥
oy oShl
S 2ol -0
any & aal 5l o Jasl -F
by e, b Lﬁ@’fﬂ Ao el 5o g S o w =Y
G Oxlsx 5 oS Cad b paaS el O > ol rbT
sl e Pl 423 0-Y - Soke 4y 5 538 5 o]
ol — $a—al 5 a_an A r\_a\ S e—s
235 5185 Tz ot sl sl o3l
1-3lp = a1y Laesls ol S 5 4520 skt 4,
5 s Dbl 3hesliad b s 5 4 \V (a5eus SPSS
Sl CL_“ s 85 Lo 5 4 pe0 3 bl
3ol Sl (Sl ol ol el Sl o 5
A eslazu) aslas 3 4 g_é\-hgfjw Ol s A3 Aol
WCJ—L’MA-?JS\G.H?W‘)\-‘TCL—N)J
Gy 8 5alS 53] 51 (U8 05 5 b ggeslms = 0505) b2g)
t sl 5 ool =08 OO sk bl sl el
Aoy A lie 6\_,-.' 9 &}ngﬁ o 6‘,—: Ay

Y

Sl o ol Pl ol s i S

L 135 5 s o 51 s geT S e 5]
5 S 5 Sl G o5

Sas ol oae oo Lol sl adlas o) s

JURENIE & 5

X "...gj)j C'
Sl S T s op) 4z eslizal (Biodex, Systems I11)
S9 J.S\.)..:- 4_533)&54 e 4 s b ‘_;_,"fo)'\.x:\
e S Coe d ookl C’\ olse cou 1, Sae
(5—33;33}} Glael&s 5o an oy S5 S uslan)
ool sl oBas ol 2LL 5 alys e Sl
;;LJ S\idss la..djs‘ e @m,; sadS s Slhas O ,u8
SiSy 5l o8 addlae cnl 3 V] ol sy ST &,

e e 93 53 5 il 5 K p SN Oy 0 g0 an

S Sl L 5o a3 asl sy VAL 570 (Glals
L llan 55b 4 b gosasl ol el ol 51 Js s
oo Lzl Jas 5 385 55b 4 cos ol o5 5 oSs
o 8l ol Gl el el 51y
Sy am f s Sl ae sl el 6l ~
[FRCAE S S ICU I IV W T FER IS
e 035 o> S 0 o 5 Jeake 03 S 5k g o o
Sro $o) el Cunsy o b gls oo f\ev'\ #b
Sl Cgr oo Sse 4 2o rl 5l as 8 ) 8
035 b g 0l o el SSp a8 el s o
i a0 8e 5o gl e S, bt sl o
UM I S VA PR W R I T
Sy e b g0 S Al pl 5 3l3 g0 1B e i
a0 Ll SOl um B L e g oasai 5L 1, 055
5555l YU 515 Gl o Mae &0 s g Al e
s S o ol slesS ol culg s

S olban i o i sl adlae ) s o
Gl o gl Jod B e ls S Sk s ol elids
o) b s 8 eslinad azl e 655l 4 e ol
[V ] St ganaid a0 0 53 ohley 23 ls

Sl i 5 0 b basles ) gal>

Cany 5o sl 5 el 18 bos baslas 1Y gal>
3,18 5525 G (Sose

oo bl ey ol 4 by Lawlas ¥ gd>
SS amy (Hy ams r\——?d L ale, D8 ol amss
2,13 5 (5 paise

PRRUCHEUIE SRR WINCIW DT RIPIK ST S E

3l 3l g paie SWS 4 ailys, LS 6l sl


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

oL\SKer 5 S5 A

b sl g sy S oslibiad Gl 5 0 Kla .\ Jpuas

JRS s 8 eSS | ey S

ol Gt | osesl o S% S
OV/OEA/S | FV/\EF/AY (JL) e
V/OVES/YY | \/03EF /A (e ) 28
FE/AENY/AY | 03 £1./8) (05 9 o35
Y8/ YEF/OF | YY/YEY/YY Shesg Lanls

©5a8 58l o ¥ Jsd laasl g an s
3303 2 05 S s Jahe saiS3l saiS e s
aid A Sl w8 4l an 3 VA5 80 lasly e e
AP/ 0) syis e sdalie (g lsline Sslis O 5 e
R N B S SP A I LG WP
2l e 5 aatSHL 4 M ke 45 b

i ealial Jiaat slagysasl 5l ey S o ol i
WY A.‘éJS/jEJ)JPE’/’O g_g)\é\.I.uCLh/n\:J\.ha ol

S e S alubid Gl sl 5 Ske \ Jpan 2
Glaasl ¥ 5 Y Jolis s o sas (i)l S b gssesl
95 o 90 o o5l Bl bl e ae o084 by e
9953 08 5 00 8 Gl s 4 Al am e WA
el 5 03,5) O Sleod Lo ol a5 S8 s>
oSils a8 ams e Gl ¥ 5 ¥ sl 5l ol s
JEVE P IR ST SRR IS W CHNPIICH IOt
iy JS 5 8 53 Ll (P /+0) il 03 S i 6 lsline
e Coad ralS cgar 5o Jblias i 45,56 Y
gt ond o> (ololiae ks o, pSB Ll 5o 098 e s d
o 205 S iie Ol i Ao aulie (p>-/-0)
ol sai il B ¥ Jgam o James t ) ealazad

S o3 35 s 8 Al 5l am 5 U8 om 058 0o 55 Jraie saiS (i p eaiS 5L O 08 il 6 amlie Y o

timrat T 3305 n Js .
Sl | o) | df | ol EPETEIW =
VAR Via% q \V/A- £ Y/AS \F/N. £ F/-9 (¢-dfs) wb@;\}&;&u”w@\
VAR £/08 q YY/£4 £ V/\$ VAR SIL (F-dIs)cwl; gply s ksl ¢
VAR f/44 q YY/Y- £ 0/YA Yo/N\ £ $/40 (9~d/s)%¢,\;y&u)}wcj\
/¥ Y/08 q YV/0. £4/F- YO/Ae £ 4/Y- (#-dI8) oo 5313 sl 558 sl
VAR O/YA q VE/8Y £ Y/VA \Y/oN £ Y/8Y OA-AIS)cl, g5 2SI sl ¢
/oY f/NY 4 Ya/y. £0/%8 Y£/4- £0/V- (Al s s 5l5 ezl lesS )
VAR 0/8A q \a/f. £ 0/FY \V/-V £ 0/00 OA-dIS) Cor s 5l5 asls 5kl ¢
/¥ Y/A- q YA/\V £ V/f8 Y4/4- £V/£0 OA-dIS) Co o 5l5 ] 5kl ¢

Hj);u:)‘)j‘;_fsdA.L;;\»)'\J.-.J)JJJJ;:SUJfﬁ,;UMuwéjawjhuwo)ﬁgﬁjpdMUA.Y‘J},\_-?

rad T 5050 an Js ,
Goblas tozs0) df Ol o i le Ol i e -
VaYs \/0- q \Y/VY £ Y/YF \Y/NeEY/F (7 dIs) culy s3l5 283 ezl o
/30 . /.0F q Y. /N0 £ V/VO Y/VY EA/YS (- dIS) el s 515 cptnadl 5leel !
/5% /%A 3 VA/AD % £/ VA VA £ $/T0 (7 dIS) G 5515 2806 5eiS
</\¥ \/§- q YY/o¥ £4/8) IR ERVAR (5 dI5) oo 515 tinasl ezl o
oV T B \Y/¥Y EF/ - \Y/00 £ ¥/\8 OA-dS)cnly (s 515 2805 58 )
/¥ AR A YE/F. £ O/5Y YA/NY £ £/0A OAIS) el 5 5l5 pinas) 558 )
/¥ \7Ans 4 \V/% . £ F/AY \A/PY £ /58 OAOIS) o (5515 280 5lesS s
VAR \7AL4 4 YA/N £ 3/0A \RYATE-RVAR OAOIS) o (55305 i) 558 )

Y


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

esS

J.B;;»utj\ao&@\bw)ja)fdhﬁub\j@'wﬁaﬁipdM.L‘ia.f Joa

Jitows Ty 5051 JAS o5 5 i 03 8 ,

S |t | df | ol BTN =

o/ 0/8Y \A -0/0V £\ Y/VA Y4/MENO/YY (F-dls) el s ly Sl Hslead ¢
AR < Y/\0 \A </O¥E Y/0N A= I\ (F-dIS) ;515 iinns) skl !
VAR Y/VY \A -\/-V £4/A- \£/00 £ 1V /T (#-dIs) cor 515 iSls el !
/ey Y/ \A -Y/Y4 £f/vY O/+\ £ O/AY (#-dfs) o 53 Mt»td@l
o/ £/ \A VAN VAR YA/AY £ NV /A4 (\A-dfs)eul , d;\j&;ﬁ),w@l
o/ £/70 \A -0/\8 £ V/F0 4/f4 £ v/¢- OA-dIS)eal, s 9l3 amas] 5okl !
AR 0/-0 \A -0/%F £ V/0) \O/YY £ N /8N (A-dfS) Cor gl il ol !
VAR Y/VY A -O/\Y £ §/F8 f/6Y £ 0/Y- (A-dfS) Cor g5l i) oS o

ot 1y 393 a8 Candy 5 cals o8 e e P8 b
Pl et e DI G5 e Js [V ] iy
dy olass al 351 Sal (s 20,5 s (ool
EPENY ~[”] ‘>J—3§g5‘ B Solax @.‘-’—'«‘e‘ &‘f R (j
Sl (S S0 5 pae sihs sblas 5 SU
o 5 03Bl 5l e 5 s Jols pae gl 5 (ol
ol 4 Lt Sl 00 o sai s ) S slaps >
535l olsas ohlen el Gl 1) s e slaaal rb.w“
o onl b s e asl  cnl 5 ol len oS Il o
HE U 5 ol S L S sl b a0
o ) s aslen e sl Il olnil (o,
23 S s el (Bl el plasl 4 anaddle
sdel Cawday cLJ S 5] Cwsay el S Sl o5l
ool Jaslss o (S5 Ol s gt sl
o ol B St (i 551 S S siSl
aadlas opl 5o W] sl s ol bolw , Sis b
a3 ol s i =S $aal 0,90 S )
33 O3Sl 4 e 05 Llen Vo sl asls 5 el
RO S W S PO ST VTIPS DI
S saely sk A4S an3 e ol Lias g ol slaasl,
o e bl 5ol dze @ ol s i
oax s (Y Jpam) 5l bsline 5 cute b iSOl
ain A Slassgls medle a8 (bl oy 8 5 555k
Sl 03 4Bl 5 ks e ol O s 25,5 Sl e
Solslie i 65 S on G e g,ls g S el 8 65 8 5 S
ol 53 @oas Ll 3l s (Y Joas) cad sais sy
i ol &j 2 Sl oo e Ol e
PYI S PEGPUEE pS SN Sl S ol 4 “:j BENE-BPY)
.a)ﬂ Semoh SNae o) s JB Cuslie
bzt IS 3y 33 4 ES e e 53 O &S Glay
Shas S, (Rl Bl e 5 0050 Jeas polie o8 S

Al

S s A wms e ol Y Joae slaasl ax gl
23 Sl Jate 0aiS5L 5 a8 OMae o,08 ol o
g8l A el A VA5 P lasly s e 5o
Ssly omass 5l S o o sl s oslezS
Slausls S 3 Culy 5l Sl slesS 2 5l s
Sless ddlie 5lam 5 8 (p</40) 436 5 ax 50 VA
35t gn g3 (§obline Sl J S 05 8 50 Ol 5o 2555
p>-/-0)
a5 Sl Ol 5 Sl Saglie &S 5boles
ol ¥ dsaa 53 IS s (o 05,5 55 oy Ol s
A Ol & ,u8 u,«fw\-m o Sololime Dol s e
VA5 70 lansly Co 93 2 3 515 Jeale 00850
o IS ey S L il 53 g 05 8 a5l 5 4o
WS Gosbay (P> /-0) 315 ssms Ol 53 i35 atia Cota
Sy SBEE w53 AT ol Oae DHu8 Ol s ol e
°3J—f L aslie 5o (obolas sbay s °3J§ 55 sl

el ke s Akl as cza ) G J S

Opdd o g Sl U e ol Ol
s st s s & sy i ol las

5 obes 5 Jos gadlas 4 o5 e dex o] 5l 48 wlasl,

31 i ) USan 5 s 038 oLl 5L\Sas 5 ISl
ol A8 i S amm glaan \Y 5,08 Ol e e
S ke s aon £ G5 s 4 e oy e
O 5maieSOly dmy Die ol 31 S o U5 5 0508 2l
by S o olSKes 5 eIl [F] 5 s e
SU PP 3\ PV, E I Bl NAPLENEE: (PR E JXY
iy S 3l ealinal b el o anals s JL s 3l sl

DN S SN W oals u...;\ﬁ\ \) Dg O yN8 ‘@’.A}U.A A


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

oL\SKer 5 S5 A

5 o ol g (St 4 G ) B 5 e
5 ol 5t Ol ol 4 5L @ s08 ) 5

Aol e san] S

ool 5 Olidss Cislas Gy 5 Jb el Sl

u.a."&)')j r}_,\& 9 gf')'_’ [~ ‘_ga.)&_w""é su\.@aﬁé\ cKJ;J‘.)
VPR CEUVNEN VTR UJ,iM.a calS s olgasl o\ sls

b g ol plasl ol O Ry 5 45 o eSSl

é_vl.i.o

[1] Cano-de-la-Cuerda R, Pérez-de-Heredia M, Miangolarra-
Page JC, Mufioz-Hellin E, Fernandez-de-Las-Pefias C. Is there
muscular weakness in Parkinson’s Disease? Am J Phys Med
Rehabil 2010; 89: 70-76.

[2] Jankovic J, Kapadia AS. Functional decline in Parkinson
disease. Arch Neurol 2001; 58: 1611-1615.

[3] Huang Z, de la Fuente-Fernandez R, Stoessl AJ. Etiology
of Parkinson disease. Can J Neurol Sci 2003; 30: 10-18.

[4] Lewis SJ, Barker RA. Understanding the dopaminergic
deficits in Parkinson’s disease: insights into disease heterogeneity.
J Clin Neurosci 2009; 16: 620-625.

[5] Durmus B, Baysal O, Altinayar S, Altay Z, Ersoy Y,
Ozcan C. Lower extremity isokinetic muscle strength in patients
with Parkinson’s disease. J Clin Neurosci 2010; 17: 893-896.

[6] Dibble LE, Lange M. Predicting falls in individuals with
Parkinson disease: a reconsideration of clinical balance measures. J
Neurol Phys Ther 2006; 30: 60-67.

[7] Nogaki H, Kakinuma S, Morimatsu M. Muscle weakness
in Parkinson’s disease: A follow-up study. Parkinsonism Relat
Disord 2001; 8: 57-62.

[8] Carpinella I, Crenna P, Calabrese E, Rabuffetti M,
Mazzoleni P, Nemni R, Ferrarin M. Locomotor function in the
early stage of Parkinson’s disease. IEEE Trans Neural Syst Rehabil
Eng 2007; 15: 543-551.

[9] Inkster LM, Eng JJ, Maclintyre DL, Stoessl AJ. Leg muscle
strength is reduced in Parkinson’s disease and relates to the ability
to rise from a chair. Mov Disord 2003; 18: 157-162.

[10] Robinson K, Dennison A, Roalf D, Noorigian J, Cianci
H, Bunting-Perry L, et al. Falling risk factors in Parkinson’s
disease. NeuroRehabilitation 2005; 20: 169-182.

[11] Tinetti ME. Clinical practice preventing falls in elderly
persons. N Engl J Med 2003; 348: 42-49.

[12] Hallett M, Khoshbin S. A physiological mechanism of
bradykinesia. Brain 1980; 103: 301-314.

[13] Nallegowda M, Singh U, Handa G, Khanna M, Wadhwa
S, Yadav SL, et al. Role of sensory input and muscle strength in
maintenance of balance, gait, and posture in Parkinson’s disease: a
pilot study. Am J Phys Med Rehabil 2004; 83: 898-908.

[14] Giroux ML. Parkinson disease: managing a complex,
progressive disease at all stages. Cleve Clin J Med 2007; 74: 313-
314, 317-318, 320-322.

[15] Morris ME. Movement disorders in people with
Parkinson disease: a model for physical therapy. Phys Ther 2000;
80: 578-597.

[16] Viliani T, Pasquetti P, Magnolfi S, Lunardelli ML, Giorgi
C, Serra P, Taiti PG. Effects of physicaltraining on straightening-
up processes in patients with Parkinson's disease. Disabil Rehabil
1999; 21: 68-73.

[17] Vivas J, Arias P, Cudeiro J. Aquatic therapy versus
conventional land-based therapy for Parkinson’s disease: an open-
label pilot study. Arch Phys Med Rehabil 2011; 92: 1202-1210.

[18] Ayéan C, Cancela J. Feasibility of 2 different water-based
exercise training programs in patients with Parkinson’s disease: a
pilot study. Arch Phys Med Rehabil 2012; 93: 1709-1714.

0

b ol s s AU aS Slades ) [YF] 55 8
L ololiae 5o clonzin Mae culinal 5 &,08 s,
ol 02350 g ) [YF] o S L2018 55l pm 53
5o 0L Jsl 40l seslis cools oS el i
o 5 035 ot 3130 5 Ol cualiiad 5 &8 55
UV PR (O S PRV IR FVRRY] sy Laas
5 o Ll cely 5o Ol a s e 5 LSS b )
358 o0 Jadll S e 5 6 pdsillanil 55 50 5 Caelizal
sloain edle T pie o o] ssdle VO]
A b e 5 035 s ohlen Sl sl Slees
g Sl 4z s A a6 i 0 b gl 4
SS o delie o Ol ol 5b a5 VL S el
A Al Gz ed Cuslie 75 5l o sl plun ]
e SLolal 5 Of s oan psl eS o il
SeaSsnl L ez op £ 55 5l OBl (geaiSoln)
55 2Bl e Soslul s &S e [YF9] aal
o b as Sous Sl e s S cule,
J9.>J§ rL>.U'| &#53}.] [t e oSy S by osless
S8 OMas (o w8 Ss Jol Sule) o 4 )
Jeolis ol 5 ol salsn Jlis 4 1) sl Jolis
Sy pds A da g LS s e | o O lL
Sl el co g L bls,l 5o ales e ol
P PP PR 9| FRU I WY RGN PSR IS B
22 V0] o (3L Gleses )08 2l e
YA+ 580 Ce 3 31 a8 oS eslul gl andlas ol
e s Izl 516 45 8 ooz agli 4o
sl ) oblas Sl 5 s ~Seslul cds e
osboler 00 8 Gl b LG Ce e 53 28> Gand
65l sl ksl T st palin ¥ Joun o oS
P R RO Y SRS CLIPROWIPIPRE
53 el a8l 2alS (6 hliae sbay J S s S 55 4l
4 Comd @oblae i 43l pam o fe Co e 0 S I
Soad bl ) ol said ol AT (68599 S G
03,5 ohlas It 5 oS VL e s & Ylaa!
o) dae Sl eslina sl . oS - oo ol s J S
Jomam 5 ol caalas 53 w8 sl Gl o) cg
23 s e Sy S QT 5 S ke c\-u
2 lagl oy Shas Ses ol S 5o ol s
3 me ol an Wlg e ons § OLl wai8 ol
ol 5 s dle Ly i 51 e gl
Sl s 28 A eslial 3550 ¢3Sl (olen 58


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

esS

neuromuscular performance in healthy women. Med Sci Sports
Exerc 2002; 34: 2103-2109.

[24] Michaud T, Rodriquez-Zayas J, Andres F, Flynn MG,
Lambert CP. Comparative exercise responses of deep-water and
treadmill running. J Strength Condition Res 1995; 9: 104-109.

[25] Hertler L, Provost-Craig M, Sestili P, Hove A, Fees M.
Water running and the maintenance of maximum oxygen
consumption and leg strength in women. Medicine and Science in
Sports and Exercise 2003; 24: S23 (Abstract).

[26] Dehghani M. The effect of a period aquatic exercise
therapy on muscle strength, joint’s range of motion and quality of
life in hemophilia patients. J Isfahan Med Sch 1389. (Persian).

55

[19] Dvir Z. Isokinetics Muscle Testing, Interpretation and
Clinical Application. New York: Churchill Livingstone 1995: 45—
55

[20] Soltanzadeh A. Neurologic disorders. Tehran, Jafari Elmi
Farhangi 1383; 372-376 (Persian).

[21] Scandalis TA, Bosak A, Berliner JC, Helman LL, Wells
MR. Resistance training and gait function in patients with
Parkinson's disease. Am J Phys Med Rehabil 2001; 80: 38-43.

[22] Keus SH, Bloem BR, Hendriks EJ, Bredero-Cohen AB,
Munneke M. Evidence-based analysis of physical therapy in
Parkinson's disease withrecommendations for practice and
research. Mov Disord 2007; 22: 451-460.

[23] Poyhénen T, Sipild S, Keskinen KL, Hautala A,
Savolainen J, Mélkia E. Effects of aquatic resistance training on


https://koomeshjournal.semums.ac.ir/article-1-1927-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-07-13 ]

Koomesh Autumn 2014, 16 (1): 60- 66

Effects of 8 weeks of water-based exercise on the lower limb
muscles strength in Parkinson's
patients

Somayeh Azizi (M.Sc), Mehdi Kargarfard (PhD)’, Roghia Azizi (M.Sc)
Dept. of Sport Physiology, Faculty of Physical Education and Sport Sciences, University of Isfahan,
Isfahan, Iran

(Received: 19 Dec 2012; Accepted: 12 May 2014)

Introduction: Muscular weakness, particularly weakness of lower limb muscles is a symptom of
Parkinson disease, which, together with other symptoms, will result in a variety of movement disorders.
This research is designed to assess the effectiveness of a water-based exercise program on the lower limb
muscles strength of Parkinson patients knee joints.

Materials and Methods: In a semi-experimental study, 20 patients who referred to neurologist officesin
the city of Isfahan volunteered for this study, and then randomly selected an exercise (n=10) and control
(n=10) groups. Subjects of exercise group completed a eight-week water-based exercise training program
consisted of three sessions per week, each session lasting 45 to 60 minutes, while the control group were
followed and during this period they did not experience any exercise. Peak torque of the knee flexors and

extensors using isokinetic dynamometer (Biodex, Systems I11) during eccentric and concentric contractions
at velocities of 60 and 180 degrees/s before and after 8 weeks of water-based exercise program were
measured.

Results: The exercise group demonstrated significant increases in peak torque of the knee flexors and
extensors at velocities of 60 and 180 degrees/s before and after 8 weeks of water-based exercise program
(p<0.05). The percentage change confirmed the positive effect of water-based exercise training, the change
in peak torque of the knee flexors and extensors at velocities of 60 and 180 degrees/s after study being
significantly different between the groups (p<0.05)).

Conclusion: We conclude that water-exercise can be a useful and effective treatment method for
improvement strengthening the muscles in Parkinson patients’.
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