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| Abstract |

Purpose: This study identified the effects of dual-task gait training on balance, gait function, and activity of daily living in patients
with Parkinson’s disease.

Methods: This study used a single-subject design. Two patients with Parkinson’s disease participated in this study. Dual-task
gait training was performed 1 hour per day 8 times during intervention phase. The subjects were measured 8 times in the baseline
phase, 8 times in the intervention phase, and 8 times in the follow-up phase. The outcome measurements included a timed up and
gotest (TUG), a Berg balance scale (BBS), a 10 meter walk test (10MWT), a 6 minute walk test (6MWT), a dynamic gait index
(DGI) and a Korean modified Barthel index (K-MBI).

Results: When compared to the average of the baseline process, the data collected during the intervention period showed that
the TUG and 10MWT results improved and the tendency line was above the baseline. In addition, BBS, 6SMWT, DGI, and K-MBI
values for both patients increased remarkably after the training,

Conclusion: Theresults of this study revealed that dual-task gait training may be helpful to improve balance, walking function,

fCorresponding Author : Eon-Ju Lee (tktkddjswn@naver.com)
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and activity of daily living for patients with Parkinson’s disease. Further studies need to confirm our findings.

Key Words: Activities of daily living, Balance, Dual-task gait training, Gait, Parkinson’s disease

2 Z=ch(Hoen & Yab, 1967). vFerajol 4 wapalzt
e AZAE B B@ge] WASEA oY A
"g, 44, 25 B9 25Felst tehtn

(Benecke et al., 1987; Martin et al, 2002) 71 23} AAAY
2o of i YA 59 Ao el =S
(Trail et al., 2008). AlH| A o2 EHE Hul oy}
AR 757N, AN, =)L U&’E}"H e &t
7144 skl 4ke] A
(Aarsland et al, 1999). ¢1jo] 57}6Po1] e} oW B0

8}a1 o]=

Z7)eke A02 e QlolRik et al, 1997), )
A Qe west A2 B v wed BARe AR
3] 2713 Ao 2 oAMEIcHong et al,, 2002). T2

2 71 SRS o R & A4 A AR
TR ot A7 ag
Rt T1& SxjolA SaA aysta
AATA g BEFS sk B4 F Skt
o]tHHoehn & Yahr, 1967). T}71<24 31x}o] W3
HEo| Fil, £r7t LEH, A& Fo ¥ £,
WA gA ol LAY T By F Lwvt we
A= 714:9] QFAfo] LrERATH(Victor & Ropper, 2001).
o]9} Zro] w714 FRle & o)1 BAEE &4
olo] Ao o]z]&o] Qo] &E57]59 £ TI=
A =, o]z Qlsf &5 #Eﬂ LA, 52
AE 9 7 37)% 748 Stk Benecke et al., 1987,
Bl o, 1980, 5119 1) 271587 e
290z A3t BAES 30 2L gl 4ol
A gojme|ar Jofy } 0| Fe: S7H7IA "ok

(Olanow et al., 2009). 1 E 2 H|AALA Q] 2%
2 gAR) B el ol ofeles Ht
24 o] wae 2214717] 9t sl
Aero] dA7F dagt Aotk

o|FTA BATAL ML 2e AALH
EFor QR Exd ol 7 A=A
A olgtal Hiign} Qlek(Yang et al, 2007). ©]%
T4 (dual-task) Aol 3 F2He] =3} Tl Eof o}

2 H
ey AN

2 E210] 288 Bl R AL oALT) o2t
Ae 22 A7 F 7419 &% 35t thidke]
AR AT =282 Hr}3 42 Q)tHHuxham et al., 2001).

o1F A 9] 7 FoF BYLE, B, AJZHA e
2 o] §AY] a4 SollA WIF vepdth
(Rochester et al., 2008). AAHYE o A= of ] HA S
SAlol aeke ) M-S fAIShE gl
7] gl o]FA F3ee> Agdt I
5= H3 Ao thChoi, 2009) 5 o] S HA|
1 HR= A A4
A5 g e

o] 31(Bowen

o] = L

ZR = R BREg 3
fA) i B Bk S, A %
T 59 AATAE A e A
et al., 2001; Plummer-D’Amito et al., 2008), T T}-2 s}t
LA A 9x] B HE EoF Fog SEIAL
HA EE A §717] 53 2ol £5xA ]

YF= vAE °lF $% HAE &

r
ofs

B RS o olEa] T

S ST, T A5 ol Eetol YA
AL FAsHe o Babgoln, 49152 29
o WASHE B9 Ao Uehbs FEAQ 2
22 9 Bskgleh 3L olgate] HE
F3 e o 414 741 9AZNA o) F A EHS
AYRY A= Afe] B WeE BT



OIZIH HHZH0

2128 2N 7Y, HUSY S YSYESH 0IXE

it | 341

Ml

23 B8 #Y ASE AL BE FBAN 5]
3k Aol G9lekan M FrHLord et al, 2005).

SpIe B Weld S40E g9 2

L 30| o[g7] & (Marsden

ot ,1976 Marsden, 198) uh71aY e giale 2

3 278E 319 sl

O}Ei ?SP O]'&J—Vﬂ WH ANE ST A E
A a1, A ezt ofd Hagn) e 54 Aeol A
o|F A TH ZEIWE H 83t A4 FE3T

ojch. ERF H1EH A ffsf HxA o m o
£ S7HIA olF A HAPFHAS A8 A=
°*E¥ ofof & OEHL% dxHer WO] =

20 ﬁ

Yo7 thARI=E
§j 7]7!:1? 1) _al—H
g 19A ~3¢7 %l% 3RO 2KPérez de la Cruz,
2017, 2) 59 21o] A4 A 7 AKminimentl
statue examination-Korea, MMSE-K) % 4=7} 2473 o] A}
E 558 4R H7hEEs AHFolstein, 1975), 3)
59 ¢l0] 287F A lon] 1ome o] 7153t 7}, 4)

Table 1. General characteristics of subjects

&
ot
o
)
e

1y %

(1) &ojx A 7] H7Ktimed up and go test, TUG)

G Eol Sl A=Y ols T v ES
B7rst7] f18 AdolA Zdol7t Y= Aol A oF
LS ARz dojl 3m B T thA] ozt
Eoket ¢t AIRRE SAskleh & 33 SHste] 1
Badts SRR 7St o] Bt &
AR Aol EAAT AR =7 2442 =0.999F
=0.982 =7 Wth(Podsiadlo & Richardson, 1991).

(2) W1 ++% A (Berg balance scale, BBS)
Sartel FAERE 2451 sl ek Lol

71, A AAe] 8, oRfellA] OR= o551,
A7 S mobi7), uhee] B4 o} L7,

% B o 2@oR o sslr|el B
2 144 R0z Frlstec) & ¥ 7d A
Mool whet ko] RS ofSo] sl 417~
5630 e Tape] o, 214088 FEE YAkl
913, 204 ofstolAE e Akl SEoR HiE
shoick. 28 Aot 247 AFETt 42
1=0.999} =0.98% =A =7 = A ch(Berg et al., 1995).

ofj rto

Subjects Sex Age (years) Height (cm) Body weight (kg§)  Onset time (months)
Subject 1 Male 63 165 52 120
Subject 2 Male 75 165 55 180




342 | PNF and Movement Vol. 17, No. 3
2) B3y 54 Cattaneo, 2007)
(1) 10m 238 7K10m walk test, I0MWT) 3) AAPYSFER 27
Qe magsEs 24al7] s QAolA A
7HEE 5 skl IOIMWTR 5715 () =% 4% Bkl A4(Korean modified
o Barthel index, K-MBI)
AR AAAEEZE 28 AL E H7)517] 9
o KMBIE AL 3101 & 10711 3158 Sgsiatc}
& Aol whet 7]%;‘—1 3y &<t
L& A7 10
QA

©
=

= ALgEE 3
ATk Bk Al Aol A X 2AE Akl A
ZHFA o] A] 5;(1—/\«]77}7\] EA3T Q7 glo] HEA A

Hd 2me}t

T ld4mE de 5 =2

(Jung et al., 2007). &
£90] 4% HEE Topt 4 gliv]
HOR H47 BOW £E4F BYHOR
FAG ks SaS OJujsiglch. Sl w01~
9= A9 9]&3}A] ¥S(minimal dependent), 75~90
~TE 320 A
[e]

= 2(total

T2 A5

TE2A 2mE Xﬂﬂd— 10m E‘“—?—ﬂ.q 29 1\]
. ol e Fu—.

© 2)2:0] %=2(mild dependent), 50~74

Z&(moderate dependent), 25~49+= Z|tjo =2

(severe dependent), 0~24+= ZHIZ Q]

o A\, 39 J
dependent)o] B RFE Lpetdlt

z =2 ;(].LH =7 x]-
7 1 LFel TH(Dobkin, 2006).

o J R

~1.000.2
131 7H6minute walk test, 6MWT)

_;H
=

& 58e 71|
3. AT

AT A AB-A T AT single-
) 831, 3471

i A=Y
subject experimental research design)2 ©|-8-3} % th
AF L 7| %A
ZAN) 83

@) 6%
qaRte] Ba A e is S
S8 65 9k SWG BAETL AT glo] Alujo]
s}o% ) o] 572
A4 A, T A
A% e 2E

J(Borg,

A F7le 4972 AP
(B) 8%, 12]3L & F= 5 3H]7]
S8kt 7124 97|24 FAHole 52T
A glo] drbAQl ZR|A =T skt A7
BT e mE sho] 0 ujel 1514 83

o7 435t}

iy

o v
e oS A BYTHS HRA
10m= 33} TUGE LRHAQl SefA|= B A4S

% AAsheict.
2 (dual—task gait training)

= THEng et al., 2004).
(3) 52 R3Y R|4>(dynamic gait index, DGI)
Ol& i 0 ol5
@it Aol
éHé

ANt B
N, 28 2% W7 AE Ay, BRsichr) 7]

2| &
£, nhre] £%

082t sl

S, 59, e
0% FUe

4. 0I5
2 EIRIH
o TAY gExy
(Table 2). ZH]-e-52 7
Sat E9Po] e

[e)
1T 0>

°oF F

]
=

H o
i
Z
[e)

Mlo
Ll MN

o r-‘:i n% e
;

o

L
HE7S

o)

M2
A BRAY Fol4l 847 shlel mE paw
22 s}

o] tfet 58S Bkl 91 & 8714
I IA| =3 ol whek 0 (A ZEE 4ol Al 37
Ao g FHriule 48Hzolth. 24 A AARAE
F=7F 09622 =7 H7E Sl ctJonsdottir &



20l 7Y, HUsH X LyMESH 0XlE 3t | 343

5
L T 0
5215 3 4199 ol
5

35} cH(Kisner & Colby, 2
o)
[e]

000 B SEL  o|FTA| RATAL 4087 S} THFig. 1), &
Y eErdsey  o)FTA HATUL A9 L AT} T
38 Elv)el e AR E TR ol FHAEAL &

Table 2. Dual task gait training program

Category Exercise level

Methods

Warm-up exercise -

Active range of motion exercise (shoulder, elbow, wrist, hip, knee and foot
joint)

Level 1

Counting numbers and bouncing balls in place

Level 2

Counting numbers and bouncing while walking in a straight direction

Main exercise Level 3

Counting numbers and bouncing ball while walking in various directions
(forward-backward, left-right, diagonal, clockwise-counterclockwise turning)

Level 4

Counting numbers and bouncing ball while walking in various directions under
instruction (forward-backward, left-right, diagonal, clockwise-counterclockwise
turning)

Cool-down exercise -

Self-stretching exercise of upper and lower extremity and abdominal breathing
exercise

Fig. 1. Dual task gait training. (A) Level 1: counting numbers and bouncing balls in place (B) Level 2:
counting numbers and bouncing while walking in a straight direction (C) Level 3: counting numbers and
bouncing ball while walking in various directions (D) Level 4: counting numbers and bouncing ball while
walking in various directions under instruction
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Table 3. The comparison of changes in BBS, 6MWT, DGI and K-MBI

Subject 1 Subject 2

BBS* (score)

Baseline 31 11

After-intervention 42 26
6MWT® (m)

Baseline 130 88

After-intervention 200 267
DGI® (score)

Baseline 12 7

After-intervention 18 13
K-MBI* (score)

Baseline 72 48

After-intervention 85 62

“Berg balance scale (BBS), °6 minute walk test, 6MWT, ‘dynamic gait index (DGI), “Korean modified Barthel index (K-MBI)

TUG (sec)

[
. \—‘—0’\4
10 —0—0_g o0
s -

o Subject 1
6 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 18 20 M 2 23 2
Sessions

A B A

S

-

—o g oo t0o

TUG (sec)

Subject 2
¢ 1 2 3 4 85 & T B 8 10 11 12 1% 14 18 18 17 18 18 20 2 22 23 24

Sessions

Fig. 2. Comparison of timed up and go test (TUG) of each subject in the baseline
and intervention phases.
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