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| Abstract |

Purpose: The purpose of this study was to examine the effects of performing a dual task on gait velocity, temporospatial variables,
and symmetry in subjects with subacute stroke.

Methods: The study included 14 independent community ambulators with gait velocity of 0.8m/s. The Korean mini-mental
state examination, the Berg balance scale, the Trunk impairment scale, and the Fugl-Meyer assessment scale were used to recruit
homogeneous subjects. Subjects performed a single task (10m ambulation at a comfortable speed) and a dual task (10m ambulation
at a comfortable speed while carrying a water-filled glass). Gait variables were examined with the OptoGait system.
Results: The findings of this study were as follows: 1) Gait velocity decreased significantly in the dual-task condition as
compared to the single task condition. 2) There were no significant differences between the paretic and non-paretic stances.
3) Paretic swing decreased significantly in the dual-task condition as compared to the single task condition. 4) The non-paretic,
double-limb support phase increased significantly in the dual-task condition as compared to the single- task condition. 5) There
was no significant difference in temporal symmetry. 6) Non-paretic step length decreased significantly in the dual-task condition
as compared to the single-task condition. 7) There was no significant difference in spatial symmetry.

Conclusion: Performing dual tasks decreases gait velocity, paretic swing phase, and non-paretic step length, while it increases
non-paretic double limb support. In addition, although there is no difference in temporospatial symmetry, there is high inter-subject
variability in temporospatial symmetry. Thus, dual tasks should be selected in accordance with the functional level of the
hemiplegic patient, and inter-subject variability of the individual should be considered when dual tasks are considered for

gait-training of hemiplegic patients.

Key Words: Task performance, Subacute stroke, Gait symmetry, Gait velocity, Dual task

tCorresponding Author : Young-Min Jang (neotract@gmail.com)



362 | PNF and Movement Vol. 15, No. 3

I.ME
HEF A2 A4 &5 1% Soll, ApA| 24
2o £arom Qlsto] YAl AT S
2 A|oFo| Qlth(Destosiers et al., 2002). ]2 215t

> 52 o

94 Ao A8 7153 thake] ofsht
wajo] £ elw AR, ABlE V)
Oiﬁ}E}(Dettmann et al., 1987). 53| H3j
& HEF olF 7154 XPOHOH & 9T
oAEE ny 5919 e 1S

i—‘f’lolﬂ

a3 o J%
B T
2 19 qd JO rk)

o =

or
1%
1o
.
V

[e)

L [e]
3 A e Zgekad) AR, Bk, N7k
= HE4E M A Qch(Perry et al., 1995; Richards &
Olney, 1996). L|Ut H|Z% shato] He) &r7} W=
% 3 &4 Aol dhet Ao} slio) H=g wials)
+ dlolls HATE dleug sxE0] Hal §4S vt
A = Q= AFA 0l EXo| Faslth(Lord et al.,
1998; Olney et al., 1994). A} K3 ka1 Ao]<]
A2, Bl BTl 7 B whet 2],
QJ27), 1ok B A7k e A7He Wk A
oo} APAIZH %2217} A7 wig5e] Aol ) (o]
5} o]ckKim & Eng, 2003), ¥Iwlo] ¥ 5% FAo] Hu}
H 23 A dd G271 7w d47], Asa
o]FY =% % 5 B W= gt Al - F1H4A,
S5, £E5H ko] A S 2rKOhey
& Richards, 1996). ez gape) ma Hmot oA
= 73 AHEAE HolA ¢ "ol F MaeE

O
E_L\..

2l
_c(L
s
N
o
ofx
fo
_<|>L
_:3
o
Og_l_l‘
1o
i
é
&
o_>|:
rlo
»

R

ik
215 %7]. z{a]—x%o }\]xﬂpj—i 71—5\_3} 7+
&

o,

o] 9AZ AT Qo Ao

o §2 rlu oft H of
dr o wl BN oHm
1

ol
rlo E

E]ojof gtth(Patterson et al., 2010).
A Ao A gk BRI o i sl
o 71 BAE FAle] 4

st A4 A 4B

ro
s

o
o
2

[t o

A ljof dF=d]|(Morioka et al., 2005), 5}L}2] A
= SqstaA E O A SasY, A4E0
2 F 7K Bs 1 oo IAIE 3tk A ol
A g=3fo]a}al atrh(Pelleccia et al., 2005).

w23 3310 A9 AAFR Q] Z1A| A\
02 9% BA| 4 A FolAlHoln AEH A
24 g0l YT B U HAFFE 9T L
oAl ol ¢ "k o 7 ¥ 3}% ch(Hyndman &
Ashburn, 2003). £3] ot7], A7), 27], Ad L27]
St o] £50) Yol 7} Fobd4% ) ool
ojgj-2-o| A5} (Brown et al., 2002), XA 5 9]
Z7h 9 By o) iz SAe) 9iFol S/
Th(Belgen et al., 2006). B90] 0|% THA S 43
A9 ARE 29 SUOR F 744 BAE FA
ey Slal o e 1ge] ashar, A Al
W59 Koz Bijels A A7 S A
gtog  <olat of#Lo] 9 rkShumway-Cook &
Wollacott, 2007).

HEF S dez &5 7l olF Al
gt AP A= A+ 7}11—% T H=d, A
< T2 7[HAAIE fFASHAY Bdshe w9 A2
S TR AT LT S Ak
tho] sty s HAE FAl
cesgolo] 4ot QA7 A EA 25 e o
Ae FE Lotie AA Ao Higt dtolal
(Bowen et al., 2001; Plummer-D’ Amato et al., 2008),
O stube 71 fAl Be E3E
& 2507, FAAY A #7171, B B 7197] 59
TA7E AA| 280 5 3l vAe dF= A
Sh= o]F 9% IpA| AATLo|ti(Yang et al., 2007). 1%
St &5 24 olF WAl B ATE HUEFH
Lo AA &4 ol %ol 5 289 35S olsfst

Y g2 F0), o] 5ol 917} A e ot
=4 9|7} JtHPlummer-D’ Amato et al., 2008).
123l olF - HAlof et Ao JAAel T8
3 ol A2 AR 5 A LF IAE EA
ST AS THL gom, olF B4 1A

=

24 714 &4

|

rr

19

sk Bt

rlr i



OEE)l HE

Z 22 015 Al

£U0] HHO| Al - 32 B0l OIXIE B | 363

Szto] Bkt k] uhel 2} 1Y o) 4|
53] Wt AR ARl JFS & 5 U, 715
Q) WP 8L BrlsH) T A e o
[ =]

2 H7IET o F2 ARE AFot=dl 2tH(Yang
et al, 2007). BFR]G} 0]% T} Halo] w]R| ke
Melupet Aol Bt Witk o] thgslE = (Bowen
et al, 2001), 222 o]F IpA| 3 FHE F7iskaL
SApof A At PAE AdEste] £¥ishs 2o 2
Q8FCH(Yang et al., 2007).

o|Z A F=3go] Hagol u|2|= FFFoll ek A
ATE WEF S me R A4S 49
.4 §1—Z]—— Ao 2 R8P =]gict Simone %(2002)8

mﬁ

3 A2 gAre s B4 9779 e

7u Hsl7|ef -2 Q1A A 7E Hage] 1
T3 o1, Susan 5(2011)& QIA] 7|5

] o] gl oA Anl %)

& i

= Oo1|
Lo
ro

N

oﬁrlro}n%
&Oﬂ‘fr}
_tfl

EAg0] I B4, okzatolo] BAE tAto R AR
B2 22 A7), 8 ol Wobl, 74 ARE wi7] 59
Q1A o]F HAZ} Haol nA]= P ASFATE
iR Tl Agto|) gzxstol A3 F2 L&
231 417 Welehs] 7)Hdo] T2 wjol| HES &
Aol Al o]F AHA| g=3fo] HPo] nlX|= Pk AT
5= AL AIskd o] QIthPlummer-D’ Amato et al.,
2013). E3F HEF BAE & g o]F TA| o

ek ATE 97, 51 2, By w9} A] - I
S 20| WAHT A7} thrio|gion, ol
S WA o] Ky thA ol mA= Gl gt
A= W] 9kt Plummer-D’ Amato 5(2010)-2 A&
A3 W E% B} Ao QX 3L Bayel oFst
A AR 719F §247] e AL AZHE iAol mj A=
FFoll sl -5kt ER]F Yang 5(2007)> RH
HEZ IAES BT 80cws oJAre] =2 2|
A3 Bt HejLn 58~80cm/s2] A|gto] Sl
AALs] HEYFOR o] £ AYET 2 A}

olof| o]F TpA| 4=gfo] H3Yo| A] - F7HA ‘:H-)Foﬂ o]
]\_ 01]‘6]:0“ EHoH Oﬂfrl-o}oﬂq. _l':_ 28 (])] ?‘ ]Q
A|o) At W WS BAE dAOR 51

S 1} Plummer-D’ Amato 5(2010)2] -
717k Hglou, Yang %zoom Aol
AZPA B AL Hol
2319 w18 - Sl WAE Betol Bkl
AFANE dutslsh=d| Aol Aich E3F A
3 A9 ol AGASlof AFste WA HE
SIS T4y 2 519 0. B 2 (Plummer-D’ Amato et
2013), 574 E= oFEA HEF Al it A
o4 ‘ﬂﬁé}‘ﬂi}(Yang et al,, 2007). whaha] £
o13}; Hufu| 2 Rk Jke
/5 ojAto 2 o}:L/H7]_4 AT
ol% A9 o] HY

I Al miAlE 9= —J

>0
Kl

e

S
1o

o r2 lo B ool
2
o &
f;II‘ fr
o _E,
JP)’ ml‘N
S ol
10
JP

i
ol
2
_EHUO

o >
I
30, o
5

e
re, re
4
i o
 0x

o

o,

N

)

12

=N
N

o |o

ofN o
(o

r’l
o
=)
3
U
2
uy)
iz
yo Rl
[

B Rl
H
&

m,
=
4 X
x°

o
o
2,
N
i
N
N
rt
D)
2

bl

It

o Ak

foof rie
lo
o
o
H

>
®

S~
-
oorg
s
2

=2

%

ol

o

83 on
=
[\]

o

o
2
£

5
S
e
O\
n:
_ﬂl
=
o ox
Em 13
=
m{,g i
= o
ofr
o
¥R
o
1> o
09‘;5 oo

0

et oSl S ) M
4 oJuf9] otg4d7] HEF 241 2) B glo] 10m
o]A} =7 H3jo] 7153t 314}, 3) mini mental state
examination-Korea (MMSE-K) <=7} 247 o] o=
oaagol Fsote A4S w4 gl B2 5

e
N
>
>,

o

4ov

o

=

Ack. A & Hael 9IS Z 4 Uk A2
Aol 23 AL 519] 25 417 9 EE Aol

72 Agto] Sl k= AlQfstailch E3F A o
A= Berg balance scale (BBS), trunk impairment scale
(TIS), Fugl-Meyer assessment (FMA)S 53l 2% 7%
G0l A1 A QRroR sl AY A AT
Al o] B RS st o A



364 | PNF and Movement Vol. 15, No. 3

40 & Zho] Fo Ao A Wkt o dAte] dut
] 5745 Table 1] AT

)

Table 1. General characteristics of subjects

(N=14)
Characteristics Mean+SD
Sex (M/F(%)) 10(71.4)/4(28.6)
Age (year) 53.6£9.1
Hight (cm) 166.946.5
Weight (kg) 67.9£10.7
Period of poststroke (month) 44421
Affected side (Rt./Lt.(%)) 8(57.1)/6(42.9)
MMSE-K* (scores) 25.4+1.2
BBS" (scores) 52.7+£3.4
TIS® (scores) 15.6+3.0
FMA: lower extremity (scores) 19.6+1.5

*MMSE-K: mini mental state examination-Korea
’BBS: Berg balance scale

°TIS: trunk impairment scale

9FMA: Fugl-Meyer assessment

R EA7](OptoGait,
Microgate S.r.l, Italy) S ©]-8-3}%th OptoGaito] 7]&
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Fig. 1. OptoGait.
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Table 2. The Equations of Gait Symmetry

Symmetry Equations

Swing-stance symmetry Swing time/Stance time

Paretic swing-stance

symmetry/Nonparetic
swing-stance symmetry

Temporal symmetry

Nonparetic step length/Paretic

Spatial symmetry step length

3) Mini mental state examination-Korea
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Table 3. Temporal gait parameter

(N=14)
Parameters Single task Dual task . »
Mean+SD

Gait velocity (%) 1.00+0.14 0.87+0.16 4.08 0.01"
Paretic stance (%) 64.77+5.67 63.86+3.16 0.64 0.53
Nonparetic stance (%) 67.7243.95 68.82+3.86 -0.98 0.35
Paretic swing (%) 37.50£3.02 36.08+3.11 2.96 0.05
Nonparetic swing (%) 32.87+3.36 31.87+2.49 1.39 0.19
Paretic doublelimb support (%) 29.69+3.90 31.10+£3.84 -1.97 0.07

Nonparetic doublelimb support (%) 28.97+3.71 31.4443.24 -3.66 0.01"
Temporal symmetry 1.24+0.06 1.22+0.06 0.62 0.55

p<0.05%, p<0.01**
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Table 4. Spatial Gait Parameters
(N=14)

Single task Dual task
Parameters t P
Mean+SD

Paretic step g0 26457 sa6lz611 202 007
length (cm)

Nonparetic step g4 o516 95 50950834 389 0.01°
length (cm)

Spatial
symmetry

0.96+0.10  0.93+£0.12 1.54 0.15

P<0.01*
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