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Abstract

The purpose of the present study was to investigate the effect of dual task training including balance sit-to-
stand and cognitive exercises on postural control of sit to stand of elderly women with a history of falling. 15
elderly women were randomly divided into control (n=7) and experimental (n=8) groups. Participants
implemented training protocol for four weeks in both experimental (balance and cognitive exercises) and
control groups (balance sit-to-stand exercises). Before and after the training protocol, Berg Balance Scale
and time of up and go tests were applied. Besides, in order to measure amplitude and speed of postural
sway in the anteroposterior and medio-lateral direction in different stages of sit to stand movement in dual
task condition, a force plate with a frequency of 100 Hz was used in pre-test and post-test. For data analysis,
paired and independent t-test, nonparametric Wilcoxon and Mann Whitney u-tests were used with a
significance level of P<0.05. The results showed that there was a significant difference in the BERG test and
significant reduction of the amplitude and speed of center of pressure in the antero-posterior and medio-
lateral directions in the experimental group compared to the control group from pre-test to post-test (P<0.05).
Due to results, balance exercises by dual task method improved control functional balance and reduced
postural sway and consequently improved sit to stand postural control in dual task condition and therefore
can reduce more effectively the risk of falling in elder people.

keywords: Elderly, Sit to Stand, Balance, Dual Task, Falling.

*. alirezaee@um.ac.ir


http://dx.doi.org/10.29252/jsmt.18.20.115
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.20.11.4
https://jsmt.khu.ac.ir/article-1-442-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1399.18.20.11.4 ]

[ DOI: 10.29252/jsmt.18.20.115 |

el IS w55 S Sy a5 L5

dodio

S5 Dlnd 1l ol pan (S 5 o Slas Shee Sl 53 e b b L sba sl
(3ae la S5 ) (S g 3 H((ee (oo 5 2l S5k p2me) (oo Sl 53
5 bl 5o Pl pae DB o 5 LA Corse S5 0 a8 a3 et iR
o 3 S hes Il e Colgnn 5 (V) STy Oloy Lialsl 532 S o 5 sl o otbid olslin
AY) Al el Ol s 6,059, slac )l

IS O Candy bis e dle L &S Lz siass plaamdae Lo s ol (bl LUl
A3l Olsen ssba CalSS s cnl i 4 3B b 33 SO cpl b s planil 5 1) (s ol
o bSO s s Sl s Al (S ke ol e il 4 5l el J S s IS
S35 S (53 Shas s SRS oS gl ) O (1) Lpdipn 2ol s Lipdie plnl
oo lismen (1) LEb wilsy ols s sl cl S sl i esls Ol Slidss ool
2 OF) Lpd o s p 455 IS LB 5 bt ST il 5 amds oML e S
oei s Lsls (g Fchas 5 Shes G855 IS plal )3 oS (o3l B dins o DL iomens Slidos
U5 a8 ol 8l ol o (V) b e (il WOl s b ot Jlaxsl 5 o3 i ol
S 3l 53 bl et 55 Shas il e O Sl 2alS 53 Kl e Aas 35 ) a8 5 LIS ol
V) 3L pse dtes e SRl (U b s SIS el s

IS s S sp Sl S S5 L e e et (Dlllas S 4 g L
IS St Ve S e ot b Sl el (AN ) 358 s eslital Al 13 s w8 ss
Ll Sl i b olas Jslad 8 A8le S p S 5 e A0S i L L e
Lol o8 4 5l S drw 55 Sl 5106 A8 0 S Sl a3 55 cpl 4850 IS Ol a8 (g2
S Lals QLS (YN ) 0L 5 ped s .(0)) 358 (6,8 sl S o 5gb Dol J 28 s (65 SLI8 il
b ol s 5 35 00ls o 5 6855 ST e slatelir il (S 5 LS 5 Shes g 6l
5oy el (sl gls eyl A8 CadSS 53U duegys Slllae (OY) il oslize e 4o
IS 5 S5 ST el Jales el SUlge s iz 534S sldoll 2ol Sl g
3,5 Al b shsl sy ol s Shas 1, OF 56 5 O0F) Wlesls 0L 1, olid 5 oS > a8
SIS ) aBlie il (el L el 5 J3le o el el a5 S s dSS Sldlls Ll (YY)
Ll (B8 s caldsT) ol byl HUS 5o S o o jed D31 &S Sladllas 5 (00NN ) Wsls
ol (5 35 oo 45 o i3S IS ) S e S i S aslie S o el el
el U8 5 Dol (g e D sl e exlinad S8 5 ST 1 aS Jley OV sl e

4.3@)3 u.AL(S B )‘ s JE\ (Y+\Y) Q‘J&M 5 S J'LA}J”:: @L:J (e (\0) J}JJL;a o

W\ &


http://dx.doi.org/10.29252/jsmt.18.20.115
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.20.11.4
https://jsmt.khu.ac.ir/article-1-442-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1399.18.20.11.4 ]

[ DOI: 10.29252/jsmt.18.20.115 |

VA4 Ol 9 5l oY aju‘éj,u,gjj,qjaﬂ,k

P Lo pons il pid Sl Sl S e Ol 5 LS5 edalie Ol ol (laar (1)
AV) 35 eslinal o5 > 5 o bd Dl el S

O3 G 1y ot G il e 03l b 5 305 ol s IS et plnil Dl ol 050k
S xS 5 s g ol CalST gs a nlayl 3y ayge | Al 95 IS oS Sladss s . Lilesls
el ELen 5 il 3 oS i 53 (VANQ) Wilad S50 3 oy oy 50 Jolad CaIISS LS o ol
Sl 03 gy 2 O eSOy Ol (2l 5 el Sy J S 5 6850 IS 3B ((Y410) s
bl e Ll (T0) 555 e ISttt s sl 31 ) Jaled (ol 18 55 CalSS Lyl 15 53 315 0L il &S
on il U8 bt s it Jald Slss ST Sl el et 53 Slalllas il
ool 055 ey 03557 e Al 5 slas IOl s el sl 31 il g s S 5 LSS
kol e Dltalle sladls 3 s IS Dbl 4 S 1 Il a5 53 didl sl ok
(XYY Jolss b 5 F8) ooy oy O3l 5 (FFY) Oslial & s 53 Ul pde 331 Ol
S35, 6 S s el 5 Jlis s 5l el SULs (YY) cdl e 1S
s Sl L Ol Bl 5 ey J S pde o8 (YY) ol 3 3 ot SO 5la S5 Lo,
5 oy 4 ST 55d e dadle 13l a5, L)l el s Pl Cor e 855 RIS o
3 e Ol sla 53 (55t 3131 (goslian) & aneld S S iS50 5 S 55 (Y010) 1K
i iy o3 plosil Jal S oy Lol (V) il OLES €35 b il s 5 oy Sy o3
et 618 53 ST plnil o O3l ekl s el S ey J S LS el s el
GBS B by el S as— peae Sl 4 a5 b bl el Sl 50 il
5o bsie s GalS 5 ol S e ol S8 IS Sl el 5 Jols Sl el ol
Ll Dol b3k @l e S Ao a4 o550k 5 5 Shes Sl s Dby el ol oLl
5 s ol Sl el bels 68 s CaldSS Sl el LT &S ol ol ol s Jlge (T0Y0)
Lol 065 5o a8 0 ST Ll 1 55 el 5 e Camd s J S 5 Ll el 5 el
Jols €8 53 CalST Dby a3 b (o ol 5 Sa asetie [ sboay €t b el 1SS 0531 il
ST L o en a5 s Sand s RS (LS G sed 5 el e el S e
e Al 0L s S8 s

ey
dgie el 5 Ol €135, (6105 o 534S Jle £0 VU ddlee OB 1y andllas -l (6 bl anals
Joee Hsbay by 0ly SUlg a8 Clbgls sl 31 o 51 8 W Jald S &6 ped 305 o |5 dzils | sa
sB5S 0sa51 31V o jad Blas catls Olae— Sl as glaglan 4 Sl pde able 5 4l

ARAY


http://dx.doi.org/10.29252/jsmt.18.20.115
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.20.11.4
https://jsmt.khu.ac.ir/article-1-442-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1399.18.20.11.4 ]

[ DOI: 10.29252/jsmt.18.20.115 |

el IS w55 S Sy a5 L5

s 1 el ole [R5 3 05,5 e ale by Blas 5 138 o8 (MMSE) | s cons
Lo S 513 (i 10) a5 (G5 V0) J,58 65,5 55 55 dedds skl &g 45 3l3 e LSCES
alllas cpl (sl S35031 Yo L3 A (Ll 01 s ES =0/fca=0/0 0 L GPOWET il 5 Sl eslinud
05,5 Calgiss 5 L3S Iy i sl Dby a3 53 b asesl (o lSen pde s Lol e sy50 31
T 53 OS5 sl alos b b g sesl Il 5o sls a5 B AT Gl es S s eV I, J s
Sl b5l plasit 5 ey (T9) L3505 oSS MMSE 05051 5 (S5 oS sl ol om0 | G
IS 5 Siabesl o5 8 55 a3 adds ¥roads (a5 atia 53 a4 s Jler S a s s 051 eyl
Sl sl sl plowil ol il oy Dl o3 4d33 V0 5 e ges Slemr Gl i Y
Baepin (SESGlr St 5 a5l sl Go8 Syl (B ol sl s Jeld e
sy plawl W8 55 ST a5 05 1y Dol & et Sl ped iBs Ve S e 8 DS eS a
R ez Oles 53 psas Glamr Sy a5 S0l 2 osdle 4ids Ve (bl es S 55 QS ES 4
YY) sty plosil 1) O3lisl @ (s Sl a3 5 (bl jad Juld S 85 S

OF pli,l o antd 2y 5 a2 Oy o S (5,5 OEISES 13 sl & 2l o o plondl )
Lo (5l Jeate b 51015 Jsb) O Jsb 51 e Al s Joio b el sl 31 (gl abole U 5ollas
Loy b S Oolil et il Sl i A cn el b ORI G A e lndy e
boge g b adal (e 5 ole b (mhan g 5 (453 VA 1 10) ol gl S Dl
VO Sl Sl b oole b g5 2 S SO RIST 005 S (gl linsge Ol S 4 S k)
GBVAL 51PN 0Y (5 a (r adSO) s VO 5 (0 idSS) Ar 4 (il CidSS) ol a3
Lok gie o b sl mhans S5 555 0 & 0ol @ (2l USS LaSS gl p5Y Olej o
ST N80 L o CadSE) s VOl CadSS) am s A (6 cadSS) ax s V00 gl asls
b AiS S b i iy Ulime 53 Shes b ilae (Solu o3 (g5l Rl & Bl CaIISS sy adls VLYY
S Ol 4 s o a5 (ale3l g S s OEUSES 0 51 oS a LS e nd o jed sb o
8 hay ST a5l s 4 ST 3 1 Ol SSle Ol &S Glas s S g il S
R ES) oy & CdSS 55 Oley (S0l 4 oSS S a8 Jlos s S e ) Sl o S
G20 S e el a3V Ol |y ST S S sl O sea (Ol gl S
YY) 3l o plonil 1y calst oy (et ST Aty 5 ply1 o 33 a3

3 RS s b Olesen oS ES 1 Oolinl 4 reds el dgb 0 Al s IS el s S 3
Sloalms i3 53 Aisls o el Qljen Dpson 1) OIS 5 ol Gzt (Slole ) ruls
5 dgd e @B 550 U (el b G o) | ool Sl fos Lz 5l (S OB SES s

1. Mini Mental state examination

A


http://dx.doi.org/10.29252/jsmt.18.20.115
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.20.11.4
https://jsmt.khu.ac.ir/article-1-442-en.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-14 ]

[ DOR: 20.1001.1.22520708.1399.18.20.11.4 ]

[ DOI: 10.29252/jsmt.18.20.115 |

VA4 Ol 9 5l oY aju‘éj,u,gjj,qjaﬂ,k

L LI OB S S 5 4 (S ) b 53 (ol e (el 53 isla o oy iS50
(NS a3 53 e S Lt 5 a0l o Sl 5 03 ga0 nmlie SGUSG L 52 0T L33 S
Oldieallis & (Ul g Se) An3ly ansls )3 s SO 3 Conl g oS 4adS Jsl G = L 5 aadS o5l slies
Ll 423 oIS @y b gy pa oS dsls o paetS AL WOT 5 A el 0L

5 BERG) 'S, Jobs olide 05051 53 3 bgin o Jle o5l 6l e g ol 0053 51 a5 13
Ll sl sl (5,831l gl 2 S Il eliie (YATA) Ui eslizad (TUG) T o, 5 x5 0lej
2L bkl Sl 51 a8 st 1 b (e Slaaml 5 (5 pe e 4 Mae 5l 31 3 2l slas b3l s
Sl sS4y ol il (2T VF Jals S Jolas olide 3)ls Ol 55 Ly 5 bl dsls b5l sl
3 b A s ey Candy J S 0iS s e s el Se (DU Candy iSOl )50 4 &S
DA 5 G (55 Sands Bk ¢ oo s O3l 1S 5l 1 330 GULS el pl ol Ly
Slp sle 5 Shae) ¥ 6 (CdSS plnil (sl SI5L) o ile aels 53 3, See b3l o oo
YO 5 Soml b Y0 oped Cluzal 5 sl 08 B i 51 IS ojei 50 a8 S k0 00 (ST ]
ool b ss 1y sl Ity 5 rals y Oles Oge3l (Y0) ool bogin ot (51581 eias 0L
Yo Cilas Ko SN Go) p ateds S I L Snesl S e (6803l O o =
Ogo3l cnl ity OF (a5 5 €iS3L Jtio ooty g A5 o by 5n e G s cdilon | (5 %0
Olseas 353 Jau 55 0 ga31 plowil (61 05 o Ola3 (5ol sS 5355 oo plondl adds ¥ Loy alslb L L Y
AFY) 53 5 o Llod 5Ll

e 02 (Y jgme) il Gle 5 (X o) il a5 ler 3 2B Dbl s (5,5 05100 ol 5
L (g 58S Sl € AYAY e JieS) 50 s oSiws Sl Tl pycanis &S > Calises
DL s 4 asls 53 b e 5 Ol 5 ke & Jlm s dd aal gt sl 31 1A eslinal 5oa Ve IS
amis Sl &S atd Qs o G els Ll 5 0 amis 69, LK oS s (Ol asL s
Sy gots (Lgd oo 55y a0 5 L3la,l 3 00 LS lacuws &S Jl=53) il )y Sode a0 cad S5 5 5 0
L, 1850 Ol beslis) 4 areis S 51 505051 0l Load e ¥ bl

Fa0 aks LS 3L (V)0 (MAthWOrKS) e 5158le 5 55 55 i 3l sdiig 5T masr slassls
LAE b5 O35 a0 S Laosls e s 535051 055 1 Gl g A 3505 10 L 5 2k

Jsl sl o 13 s 5 Jorlje 4 (COP) T5Lis 55 o (slaesls Jilowd gl ol st oS >
Rl Ol g8 o paseta 6305 SRAlS (g35ae Sy oo Ml Al e nl s (1) Pgslaeslel sal> e
Sl 4 (55508 (S50 QUL 3 5250 0 3,05 DL 50 dmis (5 LS Ojs 4 L IY0 S

1. Berg balance scale 3. Sit to stand 5. Preparation phase
2. Time of Up and Go (TUG) 4 . Centre of Pressure (COP) 6. rising phase
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1. stabilization phase 4. incline 7. seat-off

2. body weight 5. weight of feet/legs at rest) 8. extension of body

3. overshoot 6. start of movement 9. end of movement
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