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ABSTRACT

Parkinson disease is associated with a broad spectrum of cognitive, psychological, and
behavioralimpairments. This study assesses the effectiveness of balance exercises based on virtual reality
on the cognitive performance of older adults with Parkinson disease and mild cognitive impairment.
This research employed a randomized clinical trial design with a pretest-posttest
design. The statistical population under investigation comprised older adults seeking rehabilitation at a
center in Tehran City, Iran, specifically subjects diagnosed with Parkinson's disease and mild cognitive
impairment. From this population, 30 patients were selected through random sampling and subsequently
assigned to two groups (control and experimental group) using a random assignment procedure. While
both groups received conventional rehabilitation, the intervention group additionally underwent balance
exercises utilizing a virtual reality system. The control group exclusively underwent standard rehabilitation
procedures. The data were gathered through the utilization of the Hoehn and Yahr scale and the Parkinson
disease cognitive rating scale. Meanwhile, subsequent data analysis involved the application of correlated
t tests and independent t tests, executed using the SPSS software, version 26, considering a significance
level of 0.05.

[(E5T There was a statistically significant improvement in cognitive performance among the older adults
with Parkinson disease and mild cognitive impairment following balance exercises based on virtual reality
(P<0.001). The cognitive enhancement was multifaceted, encompassing improvements in executive
functions, attention, working memory, and verbal fluency. The Parkinson disease cognitive rating scale
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Extended Abstract

Introduction

he Parkinson disease is the most prevalent

progressive neurological disorder after Al-

zheimer disease, associated with a wide range

of cognitive, psychological, and behavioral

impairments. At present, there is no definitive
cure for the disease, and patients generally do not respond
significantly to medications and surgeries. Hence, increas-
ing attention is being paid to multidisciplinary rehabili-
tation strategies, which are less invasive and yield more
sustainable long-term effects. Among these, virtual reality
(VR) has emerged as a promising rehabilitative tool in re-
cent years. While VR is considered effective, few studies
have specifically investigated its cognitive and behavioral
benefits for patients with Parkinson disease. Accordingly,
this study evaluates the effectiveness of VR-based balance
training on the cognitive performance of elderly individu-
als with Parkinson disease and mild cognitive impairment.

Methods & Materials

This semi-experimental study used a pretest/posttest de-
sign. The statistical population consisted of elderly individ-
uals with Parkinson disease and mild cognitive impairment
who attended a rehabilitation center in Tehran City, Iran.
The participants were selected based on inclusion criteria,
such as being in stages 1 to 4 of Parkinson disease and hav-
ing a confirmed diagnosis of mild cognitive impairment by
a geriatric specialist. A total of 30 patients were convenient-
ly sampled and randomly assigned into two equal groups,
namely an intervention group and a control group. The in-
tervention group received routine rehabilitation along with
VR-based balance training using a system developed at the
Smart Neurorehabilitation Technologies Research Center
(affiliated with Sharif University of Technology).

This system included a monitor, sensor-equipped
camera, and a stand. The camera detected patient move-
ments and projected them into a virtual environment,
with task difficulty customized to individual capabili-
ties based on speed, quality, angle, and object distance.
The program consisted of two weekly sessions for eight
weeks (16 sessions total), each lasting 45 min. The con-
trol group received only standard rehabilitation care.
Data collection tools included the Hoehn and Yahr scale
(for staging Parkinson disease) and the Parkinson dis-
ease cognitive rating scale for assessing cognitive per-
formance. Data analysis was conducted using the SPSS
software, version 26, with paired and independent t
tests at a significance level of 0.05.
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Results

Descriptive statistics were used to summarize demo-
graphic and intervention variables. The Shapiro-Wilk test
and Levene test confirmed normal data distribution and
variance homogeneity. Meanwhile, the Chi-square test
showed no significant differences between the groups re-
garding gender, education level, age, height, weight, dis-
ease history, or stage, indicating group equivalence. Also,
the paired t tests showed no significant pre-post differ-
ences in the control group, while significant improvement
was observed in the intervention group. Independent t
tests also revealed a significant difference in posttest cog-
nitive scores between the groups, affirming the effective-
ness of the intervention.

The paired t test results for the Parkinson disease cog-
nitive rating scale scores showed that in the control
group, the pretest mean was 67.46 (standard deviation
[SD]=2.06) and the posttest mean was 67.73 (SD=1.15),
with a t value of 1.00 and a P value of 0.33, indicating
no significant change. In the intervention group, the pre-
test mean was 68.46 (SD=2.38), and the posttest mean
increased to 72.26 (SD=2.40), with a t value of -6.20 and
a P value of 0.001, reflecting a significant improvement.
The independent t test comparing posttest scores between
groups showed that the control group had a mean of
67.73 (SD=1.15) and the intervention group had a mean
of 72.26 (SD=2.40), with a t value of -5.43 and a P value
of 0.001, indicating a significant difference between the
groups. These results provide strong evidence that the
VR-based balance training significantly enhanced cogni-

tive performance in the intervention group.

Conclusion

The study demonstrated that 8 weeks of VR-based bal-
ance training led to cognitive improvement. These find-
ings align with previous research supporting the positive
role of VR in cognitive rehabilitation for Parkinson dis-
ease. The training appeared especially beneficial in the
early stages of the disease. Further studies suggest that
prolonged cognitive-motor VR training could lead to
even greater cognitive gains. One possible mechanism
behind the cognitive improvements is neural plasticity,
the brain’s capacity to reorganize and form new neural
pathways in response to training and stimulation. The ex-
ercises may slow cognitive decline and enhance execu-
tive functioning by activating healthy brain regions.

Mehraban A, et al. Effectiveness of Balance Exercises Based on Virtual Reality on the Cognitive Performance of Older Adults. IJA. 2025; 20(1):98-109..



https://en.sharif.ir/

SALMAND _
IRANIAN JOURNAL OF AGEING

Ethical Considerations
Compliance with ethical guidelines

This study has received approval from the Ethics Com-
mittee of Islamic Azad University, Science and Research
Branch, Tehran (Code: IR.IAU.FRB.REC.1402.55)

Funding

This study is part of Ali Mehraban’s master’s thesis.
This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Authors' contributions

Conceptualization, methodology, software, validation,
formal analysis, investigation, resources, data curation,
writing—original draft preparation: Ali Mehraban;
Writing—review & editing, visualization, supervision,
project administration: Azadeh Sadat Zendehbad and
Fereidoun Nowshiravan Rahatabad.

Conlflicts of interest

The authors declared no conflict of interest.
Acknowledgments

The authors extend his sincere thanks to Dr. Zendehbad
and Dr. RahatAbad for their guidance, and to all

participants and staff at the Tabassom Clinic, especially
Dr. Kazemi, for their support and collaboration.

Mehraban A, et al. Effectiveness of Balance Exercises Based on Virtual Reality on the Cognitive Performance of Older Adults. IJA. 2025; 20(1):98-109.. 100



https://srb.iau.ir/en
https://srb.iau.ir/en

Y o Lol .Y 0,90 NF+F Lo

CR9 5 Al

4 Wira Ghaiallus (Ul 3,500 1 (gl Copnbly 2 (ion (IO iy 0 oali 3l oo 52
U 88 IV g ygamiaS 5

Tablealy loysdes cygisyd @ aboss; clolo oaljl® @@ )l e

Ol sl e sodlol o 5T ol cctslipdions § pole sl ¢ K33 0SS ( giallis Caadlas 09,5 .\
Ol sl e sodusl o3 oSty ccliions g pgle Azl ¢ Sy 0aKtdkS ¢ S5 sodigee 09,5 .Y

Use your device to scan

e readheariconine [STETITET] Mehraban A, Zendehbad AS, Nowshiravan Rahatabad F. [Investigating the Effectiveness of Balance Exercises
[ Based on Virtual Reality on the Cognitive Performance of Older Adults With Parkinson Disease and Mild Cognitive Impairment
(Persian)]. Iranian Journal of Ageing. 2025; 20(1):98-109. http://dx.doi.org/10.32598/sija.2024.3337.1

http://dx.doi.org/10.32598/sija.2024.3337.1

LIRS

Al go Sl Cads LS g yganinS )l a4y Diis ool bt o Slas 4 (g5lome Cuadly p sitn Joles iy o3

ol andlr ol ot osliid (gaili g 9 Oseslten 2ol 51 O o 9 Stlisn staleslanss 95 5| Ghagiy ool TEITTIEE
Pl g guuciaS s (6 lons et G110 45 5 e 50 (25 55 po Sy &y 0diiT a0 el (ol |y pSl> gl
09,5 90 4y Aokl O yguody g Rl yw yiawd 1 o jguody Jloss Yo Sloas dasl> (gLl fyuy lLaiols LSAS (aiogy (SSLLS Canits
Sle Caonadly puans K jfoslizl b, sl.:L.SQL;.:)AS‘QI)@::",.;l,s,go,}{c&h}To,ﬁ.&MM&h}T,J):;SGBL“
oobiio g3k g cyign wladio 5l Laosls (g9 ,5 gz 0,5 il o | oy (teilys B o 5 09,8 45" oy cis )57 il 5
SPSS (e 1380 53 b Jiunn (5 g dlumpon 5 (3305 51 0ol Julorigds 3225 (gl yr kit o0littan] ygaaninsS sy (5 ot XU (Gisdss
o oolail o/« 0 glas phaw 4o Y aseud

s latalls jo (P<e/+ 0 V) a3l o Slos (515 casly (55lome Cundly 5y sitia Joles Doy o3 ol oyl geyls [FFFETH
w2 o Slae ;0 denr Jolid g 091 gz (SLid 8 Slas Sgugs 39d o0 (Sl i DS g ygmuinS ) 4
2 A FHB e 00l GgutaS )l ()len (SIS oA lide Dlpei 392 (S (g 9 () AliSl> ez

Sgr (oS Al g (oIS Al sy gy liacslell

b cds PS g yguntSb 400 hatells S3lid o Shee Jlgish o o2l g silome oally o WS IFIEEIE VY 3T oF el s
el Bhe Ny s Tl il

Slome Coandlye Jolas @il o bt PlisleyguisS LSRG VPP 29,9 WY st g s
PP -
£ 8o Ok g3

Slousy elobw sslyl a8

el Cuadlas 05,8 ¢ S5y 00Sitils «iliyiizng g pole aly o gadlaol o3 olSitils oyl 5 1 SSLES
FAA (Y1) FRAPO VA pals

zendehbad@srbiau.ac.ir : gSaig yiSI| Comy

Copyright © 2025 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.



mailto:zendehbad%40srbiau.ac.ir?subject=
https://orcid.org/0000-0002-7340-9216
https://orcid.org/0000-0002-1109-3332
https://orcid.org/0009-0008-5710-8078
https://salmandj.uswr.ac.ir/index.php?slc_lang=en&sid=1
http://dx.doi.org/10.32598/sija.2024.3337.1
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

&S ol 1y e il (silome Cupaly s
L bls)l fae .00 s Jay Coamsg b ol,8l Jolss o
Sl pod 36 Lalad) o ol Amghy o 3o aindion 2 (5)9r0
9898 pladl (Sl o s3lome Semally 1 (ita (Jolas
Conl 423 5 & j90 (S5 S0 (6l lasadl Sl
695 2 Sk Al pe 0 Sliy a3 (nl (Goiedgu &1 (Son
3® Oz [V FT aslacaly crws pllu ol 8l g lasadlu
s (sl aisS e salaiul og50sg slagsls 5l aS g0l
Jol5 9 (55, 0 Shes V] (29-SK5ly (o 5 St 1

ol o )5S [A] 55 53 5 Az 5 [A]

lg Sl S (silme Codly 1 ekl (559)gSS
$le 1) ooz Sopd Algion 1n) ool 0aisS ool
4eliys s ofyloss (3l5 9 0525 9040 9 (o28ly Jares S olowy]
Cosly sloptuns Slalllae by S @al 8 2slss
Rl ¢ Jolas 10 0394 (o 3)8os y3 S glishy (s5lone
slosSlos ;0 ohagty (S5 3)Shes 9 (133 ol g ol
S o e Jlaglyieas .ol 039y ol o olad ol 5 2]
3 sslme Condly wd 0dls (las Jloly g wiepllis 950
L atalls o3l o (35 > g (b 0 )Shes 59) 2 (e
o)l s 6N adlllas o [V o] o ls sSlid Gas Pl
3,8es 3500 sl 5 3lme ol 2 (e (SSLD AlShre s
o Comez oal 10 00dS 0 il 9 (Sl oSSl
Copnlly Jousilty 525 (SR2lay 90 S ecnlpogdle V] ol
3l s placedlis y3 (paslys g aladl> sk sl ) s3lme
Sdedily g SkeolisS alasl NS (o ) e il 4y
IVY] 5,5 o &

P Sl Caably (i 518590 10 (oS Slalllas o bl
plosl (gunisS )l 4 Mie ljlows (5,13, g (S-S SYDES
A5 10 9 OganS 929 Culedy Lo 0iS )0 oyl pogdle .ol 0
Ao ;3 0y (pmanaiia 9 35150 4y (ou s )3 Cudgdtre
Ol sld (il ohagts eminS il (lilew (sl
On Pty el g Sloas- il 40 sy (s glgle ol lou
$lgs o 1y ed o (ylizr 9o srenl CSINe g9 0 Faalr 9
Obbor 4538 9 (3o} 10 (29748 p0 g (g s 30 Cggs sy
Sl £9:890 (g5 dslllae Gl plonil 5l Bas (il 09
8 (slome Canbly (e Jolas slafSSgp (sl LT a5
erge Wi oo bl oo s 59d9iST Gl 3l okl Saald g3
9 oS,k bl ghlew SSLL slas Sloe iy,
$ e b 09 50 (S i LS
axdlko (pog,

o33l b e (tolejlans dalllas Sy dalllas o
OIAS S oS (oieiilys 3550 40 45 Ay o0 (y305lms

Y o lous Yo 0,90 NFF Lo

-

Aol

O gyt (a5 slot (vt O3Sk (S obo
sl 53 58 Oseles A gu (5 lans nlalige yealifT 5]
O+ YL ol 3l oyl iy a5 cadl ol )3 3G cow | o
Sl sln Jol (Sl s ot 9 [T i Jo
&g oo e (lgis S e Sl padein 4>l 50 (uelygs
3 st olons oz 23S o B 5l o e 2e 0
IS g pedais ;0 (o0l el a5 Coul SloaclB glaoniac
75 4l al 6layg,98 48 (loj 9 0,00 (552 (sl llad
Ol 9 090 Jitme S gl (sl She (Ul i o
[V] S e slmlly GgutaS )l ol sloailits § oDl o 59
OS] (gutsS ) Glan MSte 9 (2)lse Logas
Mo O ‘s)fg.aémgg)hﬁ Cﬁ.‘ Lo coscun 6‘25)7
)0 Jlis 4 5 1) (Soyudl 9 5)18) 9 (g oSS
ousliee (ygutsS b Glilen pled 0 C8 > S LjuSuol
Wlgi o0 &5 Sl (g)lo ol Ad)le 0 il JSitn 9 395 o0
e (33, gzre Koo SIS aiS wuags | 08 Pl
Cawxe S5 OS] cj Olas Saw g Col il
ardy J 7Sy SIS g len (an Jolye 58 g o0
e opolidl g Joles Jaas JSCiie 4y a5 s auld Loy
omiiagslesel pas gl SouSh cely aalol jo g 05 0
I¥] 4 sales 5 o talS

slapleys (> 9o d s (gt g olom Oloyo
) Sl g p Lf’")’ Sl Lsé‘mbs ‘sLbOLo)é ) @5)‘¢
@5l 2 )l9e G5 rualygs slag o aS o ja el 2Vl Jlas
o x5 g il dcadlad gy 0 ,Slos Lad> (gly 90,00 0L
(5ol Az g¥ Az 0. [V] s (SIS (g 5lony b iy ooy
Sl 00 J}Jﬁ.‘m @b&e Ls.“m‘}'; ‘SLQ‘S}S‘JS.M:‘ Caowws 49
oo iy csleais Ol ol 5l slacgozme s [¥]
Gy 0,04 pastie douud S lgieds Sy e ol
WSS bt Glons 5l 5S35 Sl Gails S5,
(DA 6859 E95 090 53 0yglde g (A Cundg adxgily
Slalllas 5l (an gulis wiz 2398 (b ()] ulS B g e
Jobss g LS S a4y (s po3 5 SVl (sloo yg0 a5  wiols Lits
9 so e hlew cnl o (3L glos Shos 5 (Smdy
bl akly S Vgl el sl S
S oeolaul ol 8l Jolas coely sladl, 5l S
Y] il e (gilome codly Joud 5l suei slas5elesS

25 69y Ut ) ol (olss slagillr dagsils
5 oolial Ly il poi o o 8 ol 51 saiS ool

(b g WIS g coguntaS 31y 41 Yotow htiallon (S8l 3,5 33 (5 oo CupaBly 52 (hon (JSUaT Sy g3 oSt 31 (o 3230 9 Sl ste0 Sl

)Y



https://tabassomclinic.com/

Y o Lol .Y 0,90 NF+F Lo

i (S dinsgi D9 o0 walaid Kigasl Lo (a3 €92
S oyl 0 uzdls olKwd ¢yl ouiils 35,0 b bl )l s
28y Js |y 095 guly dedly sole aaliy J S 09,8

ol o 4 (iga5l g GEALSES 55 anm 5l Y

Al y

Jolis a5 095 Jolas iy yo3 glgil Jolis (gl V# asliyy
:Cm‘ﬁ}.))‘y
ardy Ol iy po

9 b i 55505 b placalled o (Sonses s
CS i gilome Jazme 40 Ligy g Lyl Cl> g0y o Jolas

Rlad- (g pa syl

cilte oL (gl il g laoglusl o S5 L (g lome e

foly B 5,5 o pile |, HEALISES 1 4F Sig: 0ih ol

-y PTG auS (Lo ululoplp ) 095 US> g apo
i il ol

Ly (&> lacllad

@ o 28ly Lo slg liw (gilwdnd slp Sl yed oyl
i g bgy OIS > abiwgdy Banses b ands il

.&oyo&ﬁfbbgs{mmj&glk&"sm)"%
IS 5329 SWoCullad

Sad (8 yme allyy, slacedlad i (g3lxe (slags L

0335 o0 Bagi |y AL ES b 5 (9,095 55 5055 3k Jeld)

9 bl (3l 5l oS 5 Ay aS i ploxil |y ool oyl
ls b 25 > sl les

S Sy 1 S latns S i S ol alloe (1)1
9 TN 63,5 45 og aud V7 Jsb ps Sl el
)5 0 Jrol> Jliabl 005 CS 10 50 Sl LB b cunlie
(Sl aali 4y Bl alslaa (g9 e 0l 10 S 09,5
309y Al (4880 Yo dud> 12 g dldn 40 dud> V) 095 il
ol Sy )5 5 (gl s Slapes Jold @iy by ol
(s pdy Bl 9 S 25 5 35 505 b lacellad 3, o 02 503
iy a5 31 55 Sinlet 5 Jols iy o
gty e plovl Koo 2925 GguinS)l Sslew

LB Oy G,

3. Task-Specific Activities

podle aslllan ol o s alol VE-Y 5 14 (gla JLu o
(RS 5 Sy g o8l ] 5] g S S il o
plosl Jly, 9 o8 JuSts asdllas Gl ol g (glnl
GlalST cols, g ol ssls zudgs (LT (gl JalS jgbods gy

SO-JRES N KCON | e -

anlllas baye g 5SS Lo

sl el oles 1y Lidgh ol jo pauSes 8

Sl s P g et glen asls

JoSi5 5 e ) s (LASulgS 35 50 4 00iS Anz] e
Lasals

dgod pe dwlowe

Lz ¥l 5 ool b g aline Sligdiod guyn b
10 09,8 o sl /o8 sllas g +/0F Sl ol cofAe o L
) Sy [I] 52 455,555 3 35 o gpamas 5 i
Vo olass dael> glael yu 51090 (st 10 O yguody Fudod
95 41 3939 (S Lene polil 5 o isd 10 O g0y o
(518 09,5 1) alejl 5 Jy1S 09,8 55 53 9 wiad Sl
2 ol S8 Jald gy 4 09)9 slajlne w85 )3
5k 5 P98 ebeie bl gt s )lon F B Y Al
Sy anag o3l ol LD i DS s
opedile) pyobwyl ollgi g ! Jlo Y B ol £ yo 5L 2l
N ojlad gl g (bl gaile Lae asle (SaS dlwg
ol ool il 1y &y gudlS ol S

PIESRVY

09,5 90 4y Sl (g 4y o8l Bola arass jl

ol Joso 4y o903l sty (BASES5 5l ealesl 5 S8
dudz ¥ ocalsloe aan A Jolds alsloe 09,5 iy pod asliy
Al 18 10 0y 50T 4280 FO g (aud> V7 legasms) alan o
Sz 00 S o0 28l |y o ) (sholyl 1 939l 45 0
3570 0085 (ilome Cendly s S Sl (Jolas Sl ya plovi]
dlgz 58 Wedighd (cmac hSudly slas,eld Clid
i3l drungl g dnslus (g s Snio oKl 4y azlg) ) Luddge
Oy y99 00l S5 s ¢y lod o ol a5 ol oolil g
Sos S g Caanbge (90 eppmens (2l 50092 )10 guian
a3 oo 8 (silome Copadly (sLas S jo ;o g parseis
liee ol (55lome Condly Jaaors o Sl o3 g5 phaw
3 e slow ol g iy L alold g 4yl ccieS o yun

1. G*Power

2. Hoeh & Yahr

FEind g VST g coguniaS 3y s Wio il (U 3)Sho 33 5 oo CupaBly g2 e (JIT Oy 95 bSuy T (w1 o0 9 St piee S



https://tabassomclinic.com/

pb s

(n=£Y)

Y o Loy Yo 0590 NF-F L

byl azlg of 3l

(N=YY) bosdg,l
(N=Y+) 59,5 Lo b b @l pue
(N=Y) asfllae o €8 3l (gl g Cddlgo pus

(=Y B3lai suieg S

N=VD) J 55 0905 40 odvodly  plass |- i
S a5 ol (N=18) halojT 0,5 5 sasboots plas|-
(N=10) oo g0i <y 1y sudosls uolaaé'él alslowe—
(N=10) oog0d C.él.;.)é 1y oalsosld uol.»a.'i.‘&l alslowe—
)
(N=2) 55Ky pos (N=2) § ey oo
(N=+) alsluoo doldl puc (n=+) b low aldl pac
Jelexi g i

(N=18) oo Julos gy 325
(N=1) Julors g4y 525 ol puse

(Yahr 4 Hoehn ) b 5 cyish (ol

Gy Js8 B esls s Yahr ¢ Hoehn  yulie

a0 4y silens o) 0 45 Ao (pgmuinS )y (sAiaiil
9929 (YN (597 C""..'”éﬁ ) J)L:.&I 9 Cl é.é).lcjé aslas ¥
‘513:-**53 6)‘;\.3‘1.‘\'[4 )L‘:‘!'f Cal 45,'0 9o laaslas ¥ 41>)A .O)LLS
I et SaS 4 Lol was o plonil |y allsg, S5 o)ls
Sl 00l ow O ol 45)1950 Gﬁf)o ¥ =\l.>)n .o)b
>0 .80 5l (5 paiie SaS 4 allyy; sla)lS sl e g

(N=10) ooy Julos gy 525
(N=0) Jukoxi g 35 ool puse

IS 5 otalesl 0,8 90 4y EALSES b (anass 5l & guils o510 N ygad

bblﬁé’wb,,o ‘_su)l}-!,
S biCuros O] Cod doli ybuw 5y

Slasive Juudjl o gogesl ledlbl 4 s o8 ol o
al> yo 6 lon Al (339 108 ¢ i ((pu) (GBS0
slass Jolds (g)lom a0 ol (OMpazs 5 (5 )lows
(129 o by Bl 39 iy 413 sla
Sl T LY oo (09,5 93 0 50 (S es 8 4ls
39 (yganinS

(b g WIS g coguntaS 31y 41 Yotow htiallon (S8l 3,5 33 (5 oo CupaBly 52 (hon (JSUaT Sy g3 oSt 31 (o 3230 9 Sl ste0 Sl




Y o Lol .Y 0,90 NF+F Lo

S iunaz sloosls Cuz shrog (s kel slais,

9 o8 5 slomacdl ol g (uSiloo g0y dlsloe (gl yusie
g Wools 2395 (091 Jlo i s (61 il ol solainl oo o
"0 09031 5 °Shag 5mld 0l 3l s e el g (1500
SXan g osld ay 367 (391 Jloyi 5l Sl gulis a5 ol solaiul
e 355l SIS oy el e .53 e
S ot (1095 93 30 iz 9 OVt dunylie
& 9095 o o alSlae sl ow g 8 oo yad i Al
s ool yg03l 31 0,5 98 yar &l pod o g e

sl

S et dg i snoualie V o lod Jguor 045 j5bolen

b i i (o0 43 ogaypo kel g J550S 095 93 5 50 oz

095 55 3 1 s s Jlgl)8 (2 i g wo 0 Ae g VYT

Aaijlon, 95 (e (gl sine Dol 9 392 (ouilis IS oo dy Loga e

(©5) (5 loss Al 5o g Ales ¢ 08 oy Do (i
iy e ol (K0 G55 350 10 rog)S g a2l sger

5. Shapiro-Wilk Test

6. Levene's Test

7. Chi-squared test

8. Paired Samples T Test

9. Independent Samples T-Test
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4. Parkinson’s Disease-Cognitive Rating Scale
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