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| Abstract |

PURPOSE: This study is to examine the effects of
different types of tasks on gait functions of chronic stroke
patients when different types of dual tasks were applied while
the patients were implementing practical and continuous
circuit tasks using their upper and lower extremities
circulating many workbenches.

METHODS: Forty-four chronic stroke patients were
divided into a dual motor circuit task training group, a dual
cognitive circuit task training group and a simple task training
group. Before training, all the patients were identically
encouraged to receive conservative physical therapy for 30
minutes by a physical therapist were thereafter made to train
for 30 minutes, five times a week for a total of eight weeks with
individual additional tasks. The dual motor circuit task
training consisted of continuous circuit training motor tasks
and additional motor tasks and the dual cognitive circuit task

training consisted of tasks combining the same circuit training

tCorresponding Author : blueskyskc@hanmail.net

motor tasks and additional cognitive tasks. The simple task
training consisted of natural walks on a flat terrain to the front,
rear and lateral sides of the terrain. Changes in functional gait
abilities made through the training were evaluated using
GAITRite. SPSS Win 12.0 was used for the data analysis.

RESULTS: As for the gait variables that showed
significant differences in comparison between the groups
over the training period, the dual motor circuit task training
group showed more significant differences than the dual
cognitive circuit task training group and the simple task
training group at 4 weeks and 8 weeks of training(p<.05).

CONCLUSION: Therefore, it could be seen that the
practical and continuous dual circuit task training was more
effective than simple task training on gait. In comparison
between the types of dual tasks, the dual motor circuit task
training group showed more effects than the dual cognitive

circuit task training group.
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3t & & A, 59 W BAfo] oiFo| ¢t Canning, 2. HEdy
2004).

dEE & Ao THEES SE dde 1) &y
2 A7) 2T FARE of2] AAAE Agsto] s AL 44 & A mE FYskA 3024 5d
© w8 Edo] FPE oS IA TS AR ol | A EAA HEH EPYARE W T,
o G HAE vl o, B3t ofF HAGY 7y 2k9] ket ISR 3 53], F 877 3024
H 2o|7h WA WEF Sbe] B sEof A= SHWITE 05 2E Al EHDECG)H olF
oS A E 117} sh9dTh AA] &8hhA] EHH(DCCG) Dean “5(2000)7} Yang

(2006) 7123 Wevers 5(2009)¢] A7 A2 7|28
2 BA|o) FESk FE RS Sgse] TAE 43

O, o7 4y HATHL 7| B o2 DECGE Canning(2004)Z} Yang

5(2007)9] AFE 2 Aol BHA 7 - Hetste] S

AT 7Fole SEHAE A AYstEE FASHAAL

H o= 2012 19 49HE 20129 2€ 30714 DCCG+= de Haart 5(2004)7} Van lersel 5(2007)2] &1+

gdA] a2 JEYA HFH 953 &Y £ 745t ZRIE QXA E 7k SAs)H
(Computed tomography, CT)o[ut 2}7] 57 % H(Magnetic Aok B3t G| EHTS BEY SYAR & 7

resonance imaging, MRI)o]| oJ8f =&FC 2 ZIghikal A7} Gl BA O AL R SR FURE AL

6714 ol ¥ wgo) Woju] BAE Ao B AT ESk A% BAS) sHATTable 1)
of ATl thel 53] ABE 5L T Ae] o]

712 SOt Mu e ARels NEE uE & ) EHwT
2] H3jo] 7hgslal A ASE Qe A RE SHA Haed) 59 S4S ol 2o A4, 5744
orom A 3ty 7ho] AAIAE THE A A Mini Mental Qo) 240 g3t g ol AZE w7t HZE GAITRite
State Examination Korean version, MMSE-K)& 47} 2274 (CIR systems Inc. 2010. ©]=H)E o]&3}Hc} o]=
OJ1el A B Car S(1985)0] BR HEF BA 13824700 FRAAT RhElo] ol B dele) 2
£ 93t &% 7} = (modified motor assessment scale: 0]7} 366mo] 1l Zo] 6lecmel X3 Z(walkway)2} IBM
MMAS) 9| 3] 4=3o] 4043l AH= s3It PCE AZAst= 7Y E T12]1 GAITRite F-E2E A2

Table 1. Comparison of training methods

DECG(TRCT + DCCG(TRCT +

TRCT addition motor task) addition cognitive task) G
Rising up from a chair Pick up an objfect tthat lay at the ";"ryz f;idigir;
Ton ex) (2+3) Walking
Slowly walking forward, sideways, Holding hands a 3/4 1b(0.34kg) Try subtraction naturally on a
and backward on a flat surface weight ex) (10-3)-3-3 flat surface
Goine up a slope and stairs Lifting up cups from tables of Numbers backwards counting, forward,
g up P different heights not make a sound backward,
. . sideway
To come back at full speed Holding hands ?1 3/4 1b(0.34kg) Speaking consonants
weight ex) 1, L, &, 2.

TRCT : Task-Related Circuit Training, DECG : Dual Exercise Circulate Group,
DCCG : Dual Cognitive Circulate Group, SG : Simple Group
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Table 2. General characteristics of subjects

DECG(n=14) DCCG(n=15) SG(n=15) P
Sex((M/F) 9/5 8/7 10/5
Age(yr) 57.50+9.48 56.66+2.86 61.50+4.21 .92
Height(cm) 166.30+1.71 167.20+£3.72 165.70+1.85 92
Weight(kg) 58.30+8.17 63.00£11.39 62.67+4.95 .35
Paretic side(R/L) 9/5 9/6 5/10
MMSE-K 23.13+1.85 23.70+0.26 22.9242.08 .68
Time since stroke(mon) 6.76+2.56 7.43+£2.01 6.20+1.73 32

Values are MeantSD, p<.05

DECG : Dual Exercise Circulate Group, DCCG : Dual Cognitive Circulate Group, SG : Simple Group
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length)& =7g3F A
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2. B30l Al-37tH 2 A(temporal-spatial
parameters)?| 1E% Al7|Zt Hl
A FFol 2 TATFE A717Fe] HALEA
A B T3 FA7|7ke] w2k DECGet
DCCGOYA w44, Hall&e, HAATL HAS7| HE
SATA R FO5HA U oM (p<.05), TAZHA|
THTE HPEE, HAAZE, BAET| oA 251
% FRA7|7e| whet
]

o

Urebstt) B3 37HA Hsaee

DEEG®} DCCGof|A] B Zole} ZHA oA B 5
At oz Fo51A Y IL(p<.05), SGolAl= #-2
gk 2ol 7 YL ATHp>.05).

FAIFE A7IZE AR Aol E9 Ao
Hlel & 45+ 59} 85 Fof| A DECGEF DCCGE= M
Aol 4] fof3t Aol & HGl=tl, DECGE B34k,
BHAAZL BYF7), SR AF AR 45 F,
45 S HTE 85 oA F-OJ7E Aol 7t LR THp<.05).
DCCGollA= S atol whe} K, Hajae7]ofA
A R4 F, 45 S HTE 85 oA {203 Ao
7F bt on] B BAAE BA o], SR Ato)A]
= A A, 45 3 A 804 foakA Uekstth
(p<.05). SGOlA = Ha&T, HAGAE, BAF7| o =
IRt o] 7k Urebgt A p<.05), &<, HAdol, &
Halo A= 803k 2o|7} ¢l thp>.05)(Table 3).
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Table 3. Comparison of temporal-spatial parameters to

training period on three groups

variable Gait velocity Cadence Step time Cycle time Step length Stride
(m/sec) (steps/min) (sec) (sec) (cm) length(cm)
DEEG pre 49.33+3.14 74.77+£6.99 97+.03 1.90+.08 30.13+2.82 59.61+3.80
post 4 58.90+3.82 82.19+6.66 91+.03 1.70+.07 31.98+2.74 63.45+2.80
post 8 67.93£5.17 85.93+7.21 .85+.02 1.51+.10 34.87+1.62 68.50+4.47
F-value 70.92°* 9.33™ 68" 77.14" 13.21™ 19.76"
Contrast 1<2<3 1<2,3 1>2>3 1>2>3 1,2<3 1<2<3
DCCG pre 48.74+3.83 70.73+4.42 .98+.04 1.91+.04 29.19+2.27 57.73£3.32
post 4 53.69+4.35 73.53+4.58 .94+.03 1.80+.07 30.34+2.63 58.93+3.76
post 8 60.23+6.08 79.94+4.97 .88+.05 1.61+.07 32.20+2.66 64.26+3.07
F-value 21.2" 15.34™ 20.05™ 86.47" 541 15.71°
Contrast 1<2<3 1,2<3 1>3 1>2>3 1<3 1,2<3
SG pre 46.92+3.48 73.7746.01 .99+.04 1.87+.08 28.86+2.09 56.86+3.68
post 4 53.71+4.40 77.46+5.50 .94+.03 1.73+£.10 29.75+1.65 57.16+3.69
post 8 49.07+4.26 78.70+5.29 .90+.04 1.68+.15 30.22+1.97 58.96+3.63
F-value 10.91" 3.13 17.32™ 12.39™ 2 1.45
Contrast 1,3<2 1>2>3 1>2,3

ook

Values are Mean+SD,

p<.001, contrast : 1: pre, 2: 4 weeks, 3: 8 weeks

DECG : Dual Exercise Circulate Group, DCCG : Dual Cognitive Circulate Group, SG : Simple Group

3, 239l A|-ZB7ZHH QA(temporal-spatial
parameters)Q| A|7|¥ 157 H|l@
A7 34 $Fof mE 22719] vlus ok
3} Zro] yelgh TEA7| Y T4 987 AFE A A
Aol A= A Aol B Mpolla= oshA] ¢
LHEFREHp>.05). 45 9} 8% $9] WE wiZo i
DECG7} DCCGY SGH T} T {-of51A Uetyt=t|
(p<.03), 45 To| A= HE HAAZE SHEA oA
DECG7} DCCO SG225} 5§30 Lfebsta, 2
22 BA7Zo|o A DEEG7} SGET}, K F7):
DERG7H DCCG 3¢} ¢ $2l3b LreRgeh(p<.05). &
B 8% SoA= BELr FHA M= SGHTM=
DCCG7} DCCG¥TtH= DEEGO|A] & G-2]5H7] vhehy
on, th2 Hpo A= DECGY} DCCGY SGRET) o
o 3HAl W TH(p<.05)(Table 4).
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Table 4. Comparison of temporal-spatial parameters to training type on three groups

variable Gait velocity Cadence Step time Cycle time  Step length Stride
(m/sec) (steps/min) (sec) (sec) (cm) length(cm)
Pre DECG 49.33£3.14 74.77+6.99 .97+.03 1.90+.08 30.13+£2.82 59.61+3.80
DCCG 48.74+3.83 70.73+4.42 .98+.04 1.91+.04 29.19£2.27 57.73£3.32
SG 46.92+3.48 73.77+6.01 .99+.04 1.87+.08 28.86+2.09 56.86+3.68

F-value 1.87 1.88 0.42 1.01 1.07 2.20
4 weeks DECG 58.90+3.82 82.19+6.66 91+.03 1.70+.07 31.98+2.74 63.45+2.80
DCCG 53.69+4.35 73.53+4.58 .94+.03 1.80+.07 30.34+2.63 58.93+3.76
SG 53.71+4.40 77.46+5.50 .94+.03 1.73£.10 29.75+1.65 57.16+3.69

F-value 7.30™" 8.60"" 521 6.10"" 3.38" 12.65™

Post hoc a>b,c a>c a<b,c a<b a>c a>b,c
8 weeks DEEG 67.93+5.17 85.93+7.21 .85+.02 1.51+.10 34.87+1.62 68.50+4.47
DCCG 60.23+6.08 79.94+4.97 .88+.05 1.61+.07 32.20+£2.66 64.26+3.07
SG 49.07+4.26 78.70+£5.29 .90+.04 1.68+.15 30.22+1.97 58.96+3.63

F-value 47.94 6.227" 5.82" 8.76"" 17.14™ 23.58"™

Post hoc a>b>c a>c a<c a<b,c a>b,c a>b>c

Values are MeantSD, “p<.05, *p<.001, Post hoc : a: DECG, b: DCCG, c: SG
DECG : Dual Exercise Circulate Group, DCCG : Dual Cognitive Circulate Group, SG : Simple Group
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027 FUAALT, FEAt FAHEE THY S Aol LolA], F A S5H 2 o
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Az AT oA 108S vEst S W AgE W8] A7), 1 S0R S 289 $E5A 282

of ATt BY SrolA] RO F71E eklick B B3 S 9 BS S S Sia) AekE A4
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= T
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2D A5 S7HE 9ol e2Hy T9E E8Y AS FAFoA THaNL AFEH ST 2 A7l
$xsFAT A 7gstol DECGolM = F7Hste *5HAIE,

weba] 2 Aol olF BAR FEALR DCCGo M= F7Fsk= AAHAE AABFALL, SGO
AEAQ =2 HAE AlAsH=, A, hA#olaL Ae o HapAs dds] Fxs sl



A0 BYHES 2N HALA SHY OXE S¥ | 413

870 & & % 31 GAITRite system ©& A|7H4]

HYHFE SN =, IA| F-F ol o
H EHA7|ZEe] vlaLef| A DECG, DCCG
F B9l 8F T A 7HA-F 1A B
uEolA FAsH o %94?1 Aol7} vhergtom, S
YPLw HAR|ZE HAFE
7o) ARt F-25HA UrEP‘i{E}-

Kizony 5(2010)2] 1to| A 7HAFE A3E of A
Suox wajeks woly T3 5 7
Aesl= o]zt FHS vk Q@i"oﬂﬁ By
93t A} Sk By
Fe Helal, olsA EHd 01]*1“ E"ﬂ 59
& 57 l~ B9tk Yang 5(2007)2 9H4 =E5
SRl 2 o} 83 055 T £ F GAITRie
B A, B0 meAeE Sgeiel), A
Ao ) 2 S, B2 5O BE wsEo| olat
Aol2 Wtk WeiA ol LT E2lo] B
o A7HY, B WelAes Z/pARI0 Bek
T}, Kwakkel 5(2002)9] A5Lo] A% AF| o} 812 &
S ot RYTUS Heat 23 A O
Al -3 ¥ B &9 F7H7F YRy aL, Salbach
Q004 107441¢] 753 2] 2|5 £ 5 s
&9} BaA e SIS Haskeict o|gt
T At} YR|eHA 2 Aol e o]F A &
A HQl {7t Zpol= AIxt 24 H
2AN W 1 FHE 29}
A E- o] FA 7|7t whef 23y
Hrgko &2 AN 7)= aulbr} vekd
% (Dean 5, 2000), SGE= LHt E2A 7
oA F7tete @Y BRI E F7h SeeL7
of & 259 tRt 28S B3 554 A
3t= 54 HaHapoAl o3t AfolE 7t
2 AH7L5]o1x]q.

O:

G

% ri

1o

rir ol

1

rsL' >&
re i
A Ho
ol
=)

ko
[
= o

ol
ox
£ oof oz M M off By o T

j
fo o
o
i

ofN
2
Lo

%

[o o) Mo X N o o 2 R o

B
:
Y

A rL
f
o2 r
(& F
4>
il
=2
T
ol
p
% 5
4ov
4o1
2
_>_

2ol o|%414 é_mﬂ w:w a9l
o ulh o §oJsA Lehtet. ol ol %

SoA Eelo] wla Eelnc A7, 3144

B3 3ol o aupzloln, o|F A £3d Bl
M olFes eS| Eo] o]FlA] ¥ &
2] Hl) o BIAYS RolErh oles AThe
Makig} Mellroy(1996)] 917] T4 ] §-3& 2% o
TolA SAE s YRS 3 o JS W ok
2} 24 (arousal) 714 AF25ko] ALK el ko] fol
02 243 4 qlrks AAY B APl el
Ae] 477 ERoIA 2139 FeFS wAlsH) 23]
o Zolet e, T3 £R-F Ao 78l &
SaAe] FAOR ool AR Ho| 1 EH &4
Q9] 42 FaAS AT o|FLF 2B Fahe
ket ST AT 43 A] 43k B

Aol tidshe Aol Blsh H52 2571 Aof A
23 9 43 §A A A2 7H4] A& IK(interference
effect)7} 2] ©.1q(Morioka %5, 2005; Stelmach &, 1990),
A e ) 94 23t 5 o4t ore] B, A
919 & 210) B39 5o Aol W= o4 AF
(external focus)2] ZZlo] ThAIA} #}A1Q) 2]9of R
e WH AR ANRES o ZWAGE
MaxwellZ} Master(2002)2] A7} Ax|31A o=
A LS A AFo 2 AL 159
70 kR o Aol 4 0 A e A
% Eo] 74 oz /\H7P5]o17<]1:}

SR R Qe s57ke] S ATk uhe
T avE HuPaL, 4 A4S AAISHA] dof &
glo] Ly & Aubget Tk A&HE o 471 9l
ERF A A E el UEtu= o] S AL
=2 Yol sl F-25] AofshA] EFAL A Aol
QQOIAE RE Hupu|gAE 23S olsielr] ol
32} TEo| W] o) ko= o]Y3t BAE B)s)
7t A7k wastele Amw

+

b5

1‘

£
b

V.2 E

e

AL o) F A §o] ue
a4 el T
A U WE% S 44

SRR
A
_]

ey
.
= o= 354

E[_}_

o
El oox



414 | WSrEdQ2RlRl Xed HI3Z

R

A& 7} TZHB.P O]?ﬂr?’\ﬂ ?r:

A TS B2 o|FRE cBIA EHLoM 2
Aol AABAIE F7Fsto] THT o] FUA| &EA|

N
OH
2
o
_Qi
;
il
)
g

References

Bensoussan L, Viton JM, Schieppati M et al. Changes in postural
controlin hemiplegic patients after stroke performing
a dual task. Arch Phys Med Rehabil. 2007;88(8):
1009-15.

Bowen A, Wenman R, Mickelborough J et al. Dual-task effects
of talking while walking on velocity and balance
following a stroke. Ages Ageing. 2001;30(4):319-23.

Canning. CG. The effect of directing attention during walking
under dual-task conditions in Parkinson's disease.
Parkinsonism & Related disorders. 2004;11(2):95-9.

Carr JH., Shepherd RB, Nordholm L. Investigation of a New
Motor Assessment Scale for Stroke Patients. Physical
Therapy. 1985;65(2):175-80.

Dean CM, Carol LR, Fransine M. Task-related circuit training
improves performance of locomotor tasks in chronic
stroke: a randomized, controlled pilot trial. Physical
Therapy. 2000;81(4):409-17.

Dean CM, Channon EF, Hall JM. Sitting Training Early after
Stroke Improves Sitting Ability and Quality and
Carries over to Standing up but Not to Walking:

A Randomised Controlled Trial. Australian Journal
of Physiotherapy. 2007;53(2):97-102.

De Haart M, Geurt AC, Huidekoper SC el al. Recovery of
standing balance in postacute stroke patients : a
rehabilitation cohort study. Arch Phus Med Rehabil.
2004;85(6):886-95.

Eng JJ, Chu KS, Kim CM et al. A Communty-Based Group
Exercise Program for Persons with Chronic Stroke.
Med. Sci. Sports Exerc. 2003;35(8):1271-8.

Gentile AM. Skill acquisition: action, movement and
neuromotor processes. In: Carr JH., Shepherd RB.
editors, Movement sciences: foundation for physical
therapy in rehabilitation. 2nd ed, Aspen. 2000.

Kizony R, Levin MF, Hughey L et al. Cognitive load and
dual-task performance during locamotion poststroke:
a feasibility study using a functional vitual
environment. Phys Ther. 2010; 90(2):252-260.

Kwakkel G, Kollen BJ, Wagenaar RC. Long term effects of
intensity of upper and lower limb training after stroke:
a randomised trial. J Neurol Neurosurg Psychiatry.
2002;72(4):473-9.

Lord C, Rich S, Gotham K et al. Combining Information
From Multiple Sources in the Diagnosis of Autism
Spectrum Disorders. J of the American Academy
of Child & Adolescent Psychiatry. 2006;45(9):
1094-103.

Lord SE, Rochester L, Weatherall M et al. The effect of
environment and task on gait parameters after stroke:
a randomized comparison of measurement conditions.
Arch Phys Med Rehabil. 2006;87(7):967-73.

Maki BE & Mcllroy WE. Influence of arousal and attention
on the control of postural sway. J Vestib Res.
1996;6(1):53-9.

Maxwell J & Master R. External versus internal focus
instructions: Is the learner paying attention? Int J
Appl Sport Sci. 2002;14(2):70-88.

Melzer 1, Tzedek I, Or M et al. Speed of voluntary stepping

in chronic stroke survivors under single-task and



AH2H0| BYHES 2N HALA SHY OXE S¥ | 415

dual-task conditions: a case-control study. Electronic.
2009;90(6):927-33.

Morioka S, Hiyamizu M, Yagi F. The effects of an attentional
demand tasks on standing posture control. J Physiol
Anthropol Appl Human Sci. 2005;24(3):215-9.

Muhaidat J, Skelton DA, Kerr A et al. 182 are we using
the right dual tasks to detect mobiility problems?
perspectives from older people. Gait & Mental
Function. 2010;16(1):S52-S53.

Pellecchia GL, Shockley K, Turvey MT. Concurrent Cognitive
Task Modulates Coordination Dynamics. Cognitive
Science. 2005;29(4):531-557.

Rensink M, Schuurmans M, Lindeman E et al. Task-oriented
training in rehabilitation after stroke: systematic
review, JAN. 2009;65(4):737-54.

Rose D, Paris T, Crews E et al. Feasibility and Effectiveness
of Circuit Training in Acute Stroke Rehabilitation.
Neurorehabilitation and Neural Repair. 2011;25(2):
140-8.

Salbach NM, Mayo NE, Wood-Dauphinee S et al. A task
- orientated intervention enhances walking distance
and speed in the first year post stroke: a randomized
controlled trial. Clin Rehabil. 2004;18(5):509-19.

Silsupadol P, Lugade V, Shumway-Cook A et al. Training

—related changes in dual-task walking performance
of elderly persons with balance impairment : a
double-blind, randomized controlled trial. Gait &
Posture. 2009;29(4):634-639.

Stelmach GE, Zelaznik HN, Lowe D. The influence of aging
and attentional demands on recovery from postural
instability. Aging. 1990;2(2):155-61.

van Iersel MB, Ribbers H, Munneke M el al. The effect of
cognitive dual tasks on balance during walking in
physically fit elderly people. Arch Phys Med Rehabil.
2007;88(2):187-91.

Wevers L, van de Port I, Vermue M et al. Effects of Task-Oriented
Circuit Class Training on Walking Competency After
Stroke, Stroke. 2009;40(7):2450-9.

Wollacott M & Shumway-Cook A. Attention and the control
of posture and gait: a review of an emerging area
of research. Gait & Posture. 2002;16(1):1-14.

Yang YR, Wang RY, Lin KH el al. Task-oriented progressive
resistance strength training improve muscle strength
and functional performance in individuals with stroke.
Clin rehabil. 2006;20(10):860-70.

Yang YR, Chung YC, Lee CS et al. Dual task-related gait
changes in individuals with stroke. Gait & Posture.
2007;25(2):185-90.





