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The study of spatial-temporal parameters and their changes in walking with dual tasks, symmetry
in right and left legs functions as well as changes in these parameters have received scant attention from re-
searchers. Therefore, the purpose of this study was to evaluate the changes in spatial-temporal parameters of
walking due to their simultaneous execution with cognitive dual-task in older people with impaired balance.
Thirty older adults with weak balance voluntarily participated in this study. The study
subjects were selected through Berg and Mini-Mental State Examination (MMSE) tests. The subjects who got
scores lower than 52 in the Berg test were allowed to participate in the study. On the other hand, those who
got scores lower than 23 in the MMSE test were excluded from the study. After subjects’ familiarity with the
measurements and taking their informed consents, they walked 12 meters under 2 conditions; normal walking
and walking with a cognitive dual-task. Spatial-temporal kinematic parameters were recorded by Vicon cam-
eras. Then, by using the Polygon software, the variables of cadence, walking speed, step length, stride length,
duration of step and stride, duration of stance and swing, time of single leg support and double leg support,
separation of other leg, touching of other leg to the ground, and time of separation of fingers were calculated
in terms of percentages of walking cycle. The obtained data were analyzed using repeated measures ANOVA.
(X The results showed that among the examined parameters, the variables of cadence and walking speed
during walking with dual-task were reduced significantly compared to normal walking. The duration of the
step, stride, time of double support, time of single leg support, the time of standing and swing in walking
along with dual-task compared to normal walking showed a significant reduction (P<0.05). Asymmetry in-
dex in walking with dual-task compared to normal walking showed a significant increase in parameters of
cadence, duration of step and stride; however, the changes in other parameters were not significant. The find-
ings showed that the changes in stepping parameters from one step to the next one in walking with dual-task
compared to normal walking had no significant changes.

The results showed that the duration of double reliance and stance increase when walking with
dual task than when normal walking. Therefore, in the elderly with poor balance, doing dual-task with walking
could increase the risk of fall. With regard to increase in asymmetry in walking with dual-task, it seems that
mutual harmony and symmetry is very sensitive to concurrent cognitive task. This asymmetry in the function

KeY W°"d5:. :© oflegsis considered a risk factor in falling. Thus, based on the results, walking of the elderly with poor balance
Gait, Impaired :  needs better cognitive performance. Doing concurrent cognitive tasks could intervene with attention sources
balance, Spatial- and consequently change the walking pattern. Therefore, we recommend that the older people with weak
temporal ¢ balance and prone to falling should refrain from cognitive dual-task during walking and focus on walking itself.
N ]

* Corresponding Author:

Hamid Reza Taheri, PhD

Address: Department of Motor Behavior and Sport Management, Faculty of Sport Sciences, Ferdowsi University of Mashhad, Azadi Sq., Mashhad, Iran.
Tel: +98 (915) 3179331

E-mail: hamidtaheri@um.ac.ir



http://dx.doi.org/10.21859/sija-1101100

Y o Lo )Y 0,90 .0YA0 Ly I3y & »

ST Bxd (6410 laiedlus (i 0]y Sloj o3 Udd (gL uio 3 ailEgd BST W5l

Tyges b SSE s plo Loy e Tispall Lo paes® bl

Oyl egeiton  Jladliys s gy 3y cgoiin cuwgd 8 oltils o o9 pole uSTAINS ¢ o} yg oy 9 (IS > 58 09,5 -
Ol o cgeten (guig B olSdls (o )9 pole ouSLtild o o519 Cu ke 5 (2552 S8 09,5 Y
U‘)‘c’" suLXA.b sb%.u ‘5]&55 olasls ‘&5‘:’})5 f:,l: PRCEHEY “5.3)’)5 sStu&n}:a 05; -y

() :
: ARE ST il 4 6

WAF ot YA b p0ds o

95 9 Sl 5l ,5Los 3 ()15 g 1 eailS90 RS | 23 (5 o pplS 10 Ll Sy 5 o 228 (sl el asllas FEIEEY
Lo yalyls 30 03lF ) Dl (guay 3 b9y Cotl B sl 33 5 1,3 i a5 90 oS 1 yially ol 13 (52 ks alllas
D93 Jola3 Chnd 4y Mo liallas 3o (35U ailS'gs adSS b )T Slojpm cleds gk el Gloj L

Gyl slas ausils Jlu Yo Wb (a4 idgs JolaT s 4y Dlis siallus Vo ol ¢ g3y o1l j0 <8 s Lllogls [IEETTPER
)8l g 50,5 &8 15 anlllao oyl 40 aold BY 31 5ernls 005 Sy yg03] 3 a5 (gol3l .aias Ll MMSE ¢ 5 53 (sloyge;]
aalizyld ) S’ g (5505030l 0z b LT 51 ey s 715 aalllan ol 31,5 S VY 51 505wk 0505 MMSE (yg051 45
Gu)h‘)liﬁé;é‘)d)ln \Y).‘a'.amths&m43l§50gﬂg.lssLg&5)0‘)5w’o&.ﬁ)o‘)sW55é)ool§MSCAs)ﬁs‘5¢35
el Jgo 075 £ o S 50 5 5l 5l a1 355 5185198 Gt e
Ao gl olad eclloee (gl oz &y g0 Colas 5y S Colan (loj g g it (o el g i o el Jolo
2550 8 S0l b9, b DMl Jeloigas joxs s g Feiasl (128 0l 43 2 Jobo 3l (03 oy iy il (laj g ey b
A.Zfl;d‘ P<+/+0 L;)Lbs.’uucla.m Ly

4890 ST gyl b o8 joly 4o yi8 0]y s yuw g Bl (Gl it oy 120350 U alil (e 5l ol LS @lﬁ
S Calox ylog il g Culas log eyl il o el o cloggls bl (g ls s 2lS (sole (33 ol dy
(Pl 0) ols lid g Mo gme alS gole 2850l ) Cond ailEgd 2 ST L 38 50ly J0 lwgi g hEwl ley Cae by
Wl il Jobo g aul il (yley e ouidls sl el il 4o (sole (380l 4y o Al 90 S o par (2385015 40 (3B pae Ll
SG 5l loppl sl el )y (s s Ol (LS Zul 09 o ixe IS bs el )y audy jo 9 s (g lo e )58
Bl Hlas (g o pme yues sole (1850l 4y S AilSg0 ST (sly2 I U (5350l 40 (sum plS 4 B

5 ohalydl Sl (e g alSgs (131 e aigle (280l dr s il 2SS (gl Ly (B0l 4o s (it s IEIRERE
L) bogies s talidl amemys 5 Sl im Gialial b Jalge ool aclicions ast s ay dorgs by o o SE0IS (5 pl8 s
azrgi bans ali8l]) bgdus las- wilgs go (3280l b ylojed ailSge 2SS (gl o Jolss cand 4y Moo locialls 3l il sl
Olojed (Sl S s (ol ) Sl aslrg )85 g (Siblots s oo Jais AilS 9 RIS (528 0] 50 e il
o g8 m 00 gl s a5 L ag ol o 4 Logis sl siods laly (3 SLas 3 0y Bpue gl 2l 4zl

g o g e GaolSS ol 5 8 e (65t S o Slac by (ol i Min iialls 3 (38l 45 CBS Lo jlguds’
45 Jolas Chnd 4y Do foiallis 45 398 g0 Slocni coalnlis 900 (28 ol (69T )3 i3 A 19 9 (29 e p YIS had o5 )ls pplS
S35 05 (Bl 2 Jalh g (50095 (80l (e 0 (S lajred AT 4 dr g Sl ittt dlge (6 it boghn s Slejralad (Jolss
RN ™
Jguan o0y g

ol Lo yupes iS5

D39 Caypde 5 55 8, 09, 1 o539 pole 0uSBiS g (g0 o8 (ol (s crgpde 1 GHLiLS
FAA (A10) YVIYAYYY :paly
hamidtaheri@um.ac.ir : (Kuig yxSI Counny




A

Y o lols )Y 0,90 .1YAD Hly

onsisys % il 5 lopls” Job alS "ol ooy 2ol
Sl gole oyid el 4y Comd Cumdg Gl 10 (610l ao s
sd)bﬁflf 5 45[;5‘5 J.:.K.’s’ L: .‘a..::').e Qlj.x.ﬁ e \AJL.’.‘SA
C)L‘j"’ Slabos Ll 4>930 90 .‘953..» L’ LQ.J .loL.’b‘ CA.LCQA
Do by Jas po Jole lo5 5o pplS e poo (1015745 a1 0
L)l bgins b 55 laplS (Lo 38 (63284 s hal 8l a8y cens
S 55 5o o8 a5 18 S, 5 i 30 S0
Lol L;)oﬁ‘slf dji" ngl..\g.l.;li 9 O““é)"‘) O JaL.J J)S..S 5
S b syt Gl 45 Sl 0ad slgiiiy (plpogdle
oYlayS o a5 Qislo ols (Y +0) oblio.b 9 FC,‘%%
Olejed (ohyleds GalSS b (380l 55 el il Gloj (SSlie
38 ae by sul il (o 39 (67234 i3 el i sy o0 Sl
OSen 5V 00l crizen [NY] ol bagye g5lis
sl oy j5 S (S ppieyeeis W3, GBS (V- +0)
s)ls bl ol plaielle jo c5bs o Slee saal,l5 L
&yl b as wisls lis 18 (VoY) o Ko 5 A5 )Lgl [N Y]
L’Z‘.EK LS)‘QJ"P@ ) «lefso ‘_a,“JSJ &3 9 o.:.é)cb ul.o)p.m
ol laiedle oSl as” wilos )5 e g0k Silalllas
Al o g canl il 5l Jlhns ailFes LIS (4, plKin
Ol %0 ol s I8 S 51 (6 2y et 150l Sl
oSS (2w 42 )3 43 (6 0 plS (595U 50 05 e gl o0
YooV o) Ken 5 " oldsn .[\5 vl Ol (Ko ailFgn
9 S g Qt..mlS e Ailfjé L_Q:JSJ Lt C)S.é)o‘) MO)S ul.:.t
5590 lyl 4y il S 5l 610 0p8 e yas (53 5
C.%s]la 9 ‘stl.o..m} éﬂ.o& 9o @ c@lﬁ O.).l u.ul.w‘).v \55.&‘50
11 0] &5l 4l5g0 GISs 8, Slos 10 ot i3 S5l

850y sy diile olo el )y 4 43T Slalllae o

9 0dd aiBlyyy ey Gloj g byl loj 45 (Gl s
Gl 9 ez g Cunly sl yo bayially )85 Hulas Lalge
A8 smsn y9e JolSjebdy (sl pplS (SletsS™ (555!
oo ozl LT ol o asbus Cypizzad sl 428,55
GIorplS (gloyially oS rge (el b alSgy ilSS
3 g 153 o 531, peite cand s0inle3 b S5 o0

4. Stride time

5. Cadence

6. Beauchet

7. Hausdorff

8. Oh-Park

9. Stride- to- stride variability
10. Hollman
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1. Central bottleneck theory
2. Multiple-resource model

3. Attentional re-source theory
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12. Min Mental State Examination (MMSE)
13. Vicon T20s motion capture system

14. Vand

15. land mark
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11. Berg balance scale
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27. Robinson symmetry Index
28. Coefficient of variation (Cov)

29. Repeated measure
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16. NexusVicon

17. Butterworth

18. Polygon

19. Step length

20. Stride length

21. Stance time

22. Single support
23. Double support
24. Opposite foot off
25. Opposite foot contact
26. Foot off
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