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| Abstract | activity of daily living. All interventions were conducted for

30 minutes, 3 times a week for 4 weeks, and when all

PURPOSE: This study aimed to provide basic clinical data . . .
interventions were completed after 4 weeks, lung function,

by investigating the impact of Activities of daily living- balance, and activity of daily living were re-measured in the

related dual-task intervention on lung function, balance, and
same way as the pre-test.

Activities of daily living of stroke patients.

METHODS: After sampling 40 stroke patients who met the

RESULTS: In comparing changes in lung function,

balance, and activity of daily living within each of the

selection criteria, this study randomly assigned 20 patients . - .
experimental and control groups, statistically significant

who received dual-task exercise intervention to the . ) .
improvement were found in the experimental group only

experimental group and 20 patients who received single
P grovp patt W ved sig (p < .01). Statistically significant improvement were also

exercise intervention to the control group by drawing lots. . . L o
grotp by € found in lung function, balance, and activities of daily living

Next, the study pre-tested their lung function, balance, and between the groups (p < .05) (p < .01).

CONCLUSION: A statistically significant improvements

fCorresponding Author : Seung-Yun Baek
qorgkgk13@naver.com, http://orcid.org/0000-0002-0473-2562
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were found in lung function, balance, and activities of daily

living only in the experimental group and statistically

the Creative Commons Attribution Non-Commercial License
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significant differences were found between groups. Because
they take arm exercises by maintaining balance in a standing

position on a labile surface and through dual-task exercise
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such as folding a towel, moving a cup, and throwing and
catching a ball, muscles related to lung function were
stimulated and lung function and balance were improved.
This helped activities of daily living to be improved. Thus, it
is considered that dual-task exercise should be utilized for

stroke patients’ smooth everyday life.

Key Words: Activities of daily living, Balance, Dual-task

exercise, Pulmonary function, Stroke
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Table 1. General characteristics
Ttems Experimental group (n = 20) Control group (n = 20) »
M £+ SD M £+ SD

Gender (M/F) 12/8 9/11

Type of stroke (hemorrhage/infarction) 9/11 11/9
Onset time (month) 20.05 + 3.71 21.75 £ 3.40 .899
Age (years) 66.30 = 3.47 63.30 = 2.71 .168
Hight (cm) 156.10 + 3.81 156.20 + 4.69 959
Weight (kg) 55.80 = 3.68 57.30 £ 2.71 313
BMI (kg/m?) 22.88 £ .75 23.52 + 1.40 219

G2 o]l A, 3) 7 715 S sl 5E AEE ARG EE 107H4] o7 o] 9lom, 7
HE) ok AR SRtk A7 R 1) $3 7o) HE 5 HERE FHL2 10080 tigRte] dAAg
AV HEAHAHK-MMSE) 237 o|at2 ﬂ -8t S0l oigh Wt AARALe] WS Foto] YEE
S ofafigh=t] ofEZo] Al AR JFYlal Yuhy BEE B7FstATHIS].
EA42 okt Zti(Table 1).
4, SR
3. Ytz Tet Sui
1) o]ZA 5
D # 75 5% AT FAE Agat7] Hall Bbyet XA He|
2 AFol|A] #H|7]%5 Z4-2 Chestgraph HI-701(Chest, A AN &2 S FAIske] 7070, H %7171, &
Japan)y& o]-§-5k] AL, At YA = H2)719t #7] A4S SA sk 371419 ol AlE
SE7IAE ol B HiE &S vHil H, A < 483190 7 5 F FA AR 10800, I
A stol SAHH RS 715k HEFe 42 ZF 19 FAS Rkl 45 B 533, 14 13
33 o) AL, ArbE A T MY & AL Al 35 TH 19]
Lok 2] Abo] €] zFo]7E 5% oW HEi= 200ml o] W
ol =215 &4 stelrHie). 2) GUIA 5
i) FAE A8t fal AR ollA =2
2) %52 ZAKberg balance scale; BBS) 71, A #7171, 3EA7Ie v 52k SAse &
wlo] YA AFEE HUkely] fIg BH O A Y52 Ao, 7 F& & A AT 1020]
71, ¢, A Wske] 37 G Lol 14709 FES o, & ZF 15] FAlS HolahglaL 45 53t 5 33,

Brkste B2 47 a5 AR A F 19 13] AJg¥seiTi19]
sodoltt. He7t #2945 H4¥5 Yol 2 AeR
3715 TH17). 5. AI=EM
Qo] 2R A 2] B Window SPSS 25.02
3) g AA g-gsto] Sl theh Bt EFHAE A5
WYSFAES Bk flste] = } AL, AT EAe] kA B4 thet AAS S
g A5 ARSIl S g v A &t AAZ AAIEH] Levene®] 4t 217 (Levene’s test)
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2 Sjlsieik el He W o 75 9 0
FEa WekE vwst] §1s) U HE 17 (Paired
ves)S ALY, e 2 9] 71t 7Y L QA
FEA WIEkE vlas7] 9J) FEAHEAANCOVA)
2 Abgstgth §94% (@ - 052 A

73A| 9| & (forecd vital capacity; FVC)y= 4 A 3.00
+ 29Lo| A A 3 320 + 21LE F7)5F4 A, 127
A F<2H(forced expiratory volume in one second;
FEVI)S 27 2 244 + 31LojlA] 4] & 264 + 26LE

3718t o1, BBSS A A 38.10 + 2.60 oA FAY
B 4180 + 2.61 Ho2 2715} 183 K-MBI=
22 A 6520 + 413 Hol|A] 2] T 69.70 + 241 HO
Z7}519it}. FVC, FEVI, BBS, K-MBIoj| 4] £k o
2 FostA =T (p < .001)(Table 2).
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FVCE Z7) A 294 + 25Lojl ] 4] 3 301 + 25L&
27}5190 7, FEVIS 24 A 241 + 13LojA] 24 &
243 + 10LZ Z7}519l0m, BBSS 274 A 3620 +
193 Aol A 27 3 37.80 £ 2.49 HOo & Z7}5tq).
7183 K-MBIE= 34 7 61.60 + 3.78 Ho|A 4] 3
6320 + 535 HO8 Z7}5HtHTable 3).

4 FEH 2 H OIS, B Y UNMBEEO| Hal
H|

FVC, FEVI1, BBS, K-MBIoj| A A&]Lo| ZA|8H2] 0

2 frela7l AE ek < 05)p < 001 Table 4).

Table 2. Changes in pulmonary function, balance and activities of daliy living in experimental group

Ttems Pre-test Post-test ¢ b

M + SD M + SD
FVC (L) 3.00 = 29 320 + 21 -3.447 007"
FEV1 (L) 244 + 31 264 + 26 -3.397 .008™
BBS (scores) 38.10 £ 2.60 41.80 £ 2.61 -4.863 001"
K-MBI (scores) 6520 £ 4.13 69.70 + 2.41 -5.158 0017

FVC; forecd vital capacity, FEV1; forced expiratory volume in one second, BBS; Berg Balance Scale, K-MMSE; Korea -mini mental

state examination

Table 3. Changes in pulmonary function, balance and activities of daliy living in control group

Ttems Pre-test Post-test ¢ b’

M £ SD M = SD
FVC (L) 294 + 25 3.01 £ .25 -1.164 274
FEV1 (L) 241 + .13 243 £ .10 -.691 .507
BBS (scores) 36.20 £ 1.93 37.80 £ 2.49 -1.760 12
K-MBI (scores) 61.60 £ 3.78 63.20 £ 5.35 -1.078 309

FVC; forecd vital capacity, FEV1; forced expiratory volume in one second, BBS; Berg Balance Scale, K-MMSE; Korea -mini mental

state examination
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Table 4. Changes in pulmonary function, balance and activities of daliy living between the groups

. Pre-test Post-test
Variable F p
M + SD M = SD
EG 3.00 £ .29 320 + .21 .
FVC (L) 4.503 .049
CG 294 £ 25 3.01 £ .25
EG 244 + 31 2.64 £ 26 "
FEV1 (L) 10.769 .004
CG 241 + .13 243 + .10
EG 38.10 £ 2.60 41.80 + 2.61 .
BBS (scores) 7.196 .016
CG 36.20 = 1.93 37.80 + 2.49
EG 65.20 = 4.13 69.70 £ 2.41 .
K-MBI (scores) 6.266 .023
CG 61.60 = 3.78 63.20 = 5.35

FVC; forecd vital capacity, FEV1; forced expiratory volume in one second, BBS; Berg Balance Scale, K-MMSE; Korea -mini mental

state examination

V.o
W55 S Aol AT s Hen
g5l AAI) ulsh AFs| Zaslo] glof At
of 1ol eZlof Sch20] olefgt A1) i
QAT oS 7]t 587 7%, A8
A 7%, 2BAA 7)%50] FadkA BrH21). 53
B e Aek S0 At 2575 Ao
L AAASE SR AT 7)o A5tE 2eRtos
W QAT FAS st Algol 4714 Het
| ufeb 2 Q7 o] Ltoluk 4 e wh
oo Aelstel 4o Avke B4
AT 4 G BEAEAS HgFOoRN HE

2 o Jo 4
r.HumImR3

Jung (23] RHH A A SRS Fo R
o 73 dopedizehte] #eds doke Ayt |
7ol Hages gt S4E7 e
she = Ea‘ﬂ mzell ¥ 7159 = fsit=
dorelidEide A= 4 s o] Bade B
3}%1 3, Kim and Kang[24]2 WHJ Y& SA1E dj4t
O HAA HARG ol EgS SAsk ¥ 7
52 Yol A} FVC, FEVI, FVCFEVIA 543

HOo g ot Afo|7t YepdS Bkl om, Shin
and Choi[25]9] Ao AE AR 2 RLA] 302 Ay
o8 QPR AR HoflA AN 2 LEFE 0]8S
of FAE Ad 159 AEE, HE AXHollA A
AR 2EFE o]gsto] TAE At 15 2t
o7 BEsl 5 ZA5}¢] FVC, FEVI-S olE
SHEHETY IS 1}3*174 T Ad 25
A o2 [t Afo|7F UebaE Haskginh &
NHE olF A &E= ZH?SP AT, T
ZA5 g zae] Aok W FVE, FEVIE vwst
AR AT FASHA o7 {93k Aol 7}k YElgaL
At 7ol M= SAA o= {o3k Afo| 7} YehytTh
1 OlEE olF A B A AHoA A
AA| 2 A E= AlPst7] wiitoll s WAkl
Al e FASH] Sl ARkl 52 E8eke
W A 7|5L A Ao g HotkECh

HEF S AR SAU 43, olFTHA
Y Zo] AFeHog 2HENH AARE7]Ho] &
AlAolut Ao m AAAETH26]. A 2EFY
AAE FAISHL M-S B slr] Sl B asty]
2ol Bag sp7] Aol Bz or dAlzzo] Hojof
3HCH27). Waller 528]& H&% i} 94L& thjato =
AApAol| A Hof| K275 21835 & W7), 7], &
7] &Y AP DT Bo| gl IAE

1

- ol

£ rlo e >



96 | J Korean Soc Phys Med Vol. 19, No. 2

v[29] **ZW °ﬂ A Ee
Aste] o

o BLTE AR 4 0

23 TAS o] 29 BAS
¢ F92H A 4 ke 49
%

FIALEA
FAlol ok
st 2ale] 29l
A2A Selol F4E Ao

— ‘0T

[}
—
o,

y flo ne
=
~
o
o o
o
T
2

AdAA ol A & FA 7} o 7]
%01, Choi and Shin[32]& &% IAE Aoz
SR 1% AT

olr
o
o
o~
E
[
Hu)
=
L
5

o) 019 SIS EE HAsIch el
£ o)F BALES A UHL, HUALES B
Yol Ao W YAHBERS e At g
o quk BB 0 olg Aol vheknt, g
oI AE BASHOR o3t Aol 7t Lhebgte.

o FRL o FTA £Fo] AT TEHL
Aol

B TS o83 thelol AFReE
BO2H S 1TY e A 3758

oS _7,:04 Q] /\l-}\g

Q. et m
2
r_>d
é
N
M
o
1,
rlr
r:LI
o
1o
ot

re
-
1o
i
€>?
Flo
3
1o
1o
HU
N
)
2
>
1o
=
o
N

el P ol AUZAAE 5 2
ST BANA 2 R Aol i
S QoI E AT OR G213 Zfol7} ek,

R R
ol SHS BRIk T AL

References

[1] World Health Organization. Stroke, Cerebrovascular
accident. 2014.

[2] OSullivan SB, Schmitz TJ, Fulk G. Physical rehabilitation:
FA Davis. 2019.

[3] Yang YR, Wang RY, Lin KH, et al. Task-oriented
progressive resistance strength training improves muscle
strength and functional performance in individuals with
stroke. Clinical rehabilitation. 2006;20(10):860-70.

[4] Heo K. The effect of aerobic exercise training on physical
fitness and inflammatory markers in stroke pateints.
Master’s Degree. Graguate School, Seoul National
University. 2008.

[5] Lanini B, Bianchi R, Romagnoli I, et al. Chest wall
kinematics in patients with hemiplegia. Am J Respir
Crit Care Med. 2003;168(1):109-13.

[6] Kim TW. The effects of complex breath exercise for
trunk muscles activation, trunk control and balance in
persons with chronic stroke. Master’s Degree. Graduate
School of Rehabilitation and welfare yong in University.
2016.



ZLURSTO0 LEZ B VS FY X AMBESH DX FY | 97

[7] Hong, M. Development of dance movement therapy
program for chronic stroke patient and effect of its
application on postural stability ability, depression and
quality of life. Korean Journal of Physical Eduaction.
2017;56(5):589-605.

[8] Kim EJ, Baek JY. Effects of chest cage expansion exercise
and powerbreed breathing training on lung function and
balance in chronic stroke patients. NEUROTHERAPY.
2023;27(3):29-34.

[9] Eng JJ, Chu KS, Kim CM, et al. A community-based
group exercise program for persons with chronic stroke.
Med Sci Sports Exerc. 2003;35(8):1271-8.

[10] Vandenberghe A, Levin O, De Schutter J, et al.
Three-dimensional reaching tasks: effect of reaching
height and width on upper limb kinematics and muscle
activity. Gait & Posture. 2010;32(4):500-7.

[11] Yang YR, Wang RY, Chen YC, et al. Dual-task exercise
improves walking ability in chronic stroke: a randomized
controlled trial. Arch Phys Med Rehabil. 2007;88(10):
1236-40.

[12] Melzer I, Goldring M, Melzer Y, et al. Voluntary stepping
behavior under single-and dual-task conditions in
chronic stroke survivors: A comparison between the
involved and uninvolved legs. J Electromyogr Kinesiol.
2010; 20(6):1082-7.

[13] Son YH, Kim SI, Jung HS, et al. The effect of task
oriented imagination training on the function of upper
limb and daily activities of chronic stroke patients.
Electronic Communication. 2015;10(10):1163-74.

[14] Howard RS, Rudd AG, Wolfe CD, et al
Pathophysiological and clinical aspects of breathing
after stroke. Postgrad Med J. 2001;77(913):700-2.

[15] Kim BR, Chun MH, Kang SH. Change of respiratory
function following rehabilitation in acute hemiplegic
stroke patients. ARM. 2009;33(1):21-8.

[16] Kang JI, Jeong DK, Park SK, et al. Effects of chest
resistance exercise on forced expiratory volume in one
second and fatigue in patients with COPD. J Kor Phys
Ther. 2011;23(2):37-43.

[17] Son NH. The Impact of aquatic and ground exercise
on balance and walking abilities in stroke patients.
Master’s Degree. Yong-in University. 2013.

[18] Leung SO, Chan CC, Shah S. Development of a Chinese
version of the modified barthel index—validity and
reliability. Clin Rehabil. 2007;21(10):912-22.

[19] Yu J, Park JH. The effects of dual task training on the
balance, upper extremity function, and activities of daily
living in the chronic stroke patients. JCIT. 2020;10(6):
217-27.

[20] Yoo KT, Lee MG, Sung SC. Effects of combined and
aerobic exercise training on functional fitness, gait, and
stability in hemiplegic stroke patients. J Sci Phys Educ.
2008;19:37-50.

[21] Kim JH. The effects of treadmill gait and STS exercise
on cardiopulmonary function, muscular cross-sectional
area and insulin resistance for patients with stroke.
Doctoral Degree. Graduate School of Yong-in University.
2011.

[22] Kelly JO, Kilbreath SL, Davis GM, et al. Cardiorespiratory
fitness and walking ability in subacute stroke patients.
Arch Phys Med Rehabil. 2003;84(12):1780-5.

[23] Jeong DK. Correlation between pulmonary function and
quadriceps muscle activity, depression scale, and health
related quality of life in patients with chronic obstructive
pulmonary disease. AIMAHS. 2018;8(11):261-8.

[24] Kim BR, Kang TW. Effect of progressive task-oriented
lower extremity strength exercise on pulmonary function,
gait endurance, and activities of daily living in chronic
stroke patients.J] Kor Acad Cardiorespir Phys Ther.
2020;8(1):41-7.

[25] Shin JY, Choi JI. Effect of rehabilitation exercise on
forward head posture and respiratory function according
to surface conditions. KSSS. 2018;27(5): 1185-94.

[26] Huxhold O, Li SC, Schmiedek F, et al. Dual-tasking
postural control: aging and the effects of cognitive demand
in conjunction with focus of attention. Brain Res Bull.
2006;69(3):294-305.



98 | J Korean Soc Phys Med Vol. 19, No. 2

[27] Ji SG, Nam GW, Kim MK. The effects of motor dual
task training on balance and gait of subacute stroke
patients. Journal of Special Education & Rehabilitation
Science. 2012;51(3):331-45.

[28] Waller SM, Prettyman MG. Arm training in standing
also improves postural control in participants with chronic
stroke. Gait Posture. 2012;36(3):419-24.

[29] Chen HC, Lin KC, Chen CL, et al. The beneficial effects
of a functional task target on reaching and postural
balance in patients with right cerebral vascular accidents.
Motor Control. 2008;12(2):122-35.

[30] Jung JH, Cho YN, Chae SY. The effect of task-oriented

(31]

(32]

movement therapy on upper extremity, upper extremity
function and activities of daily living for stroke patients.
Journal of Rehabilitation Research. 2011;15(3):231-53.
Park GA, Hong JR. Correlation between respiratory
function and performance of activities of daily living
in stroke patients. J Rehabil Res. 2014;18(3):309-21.
Choi SJ, Shin WS. The effect of patient-selected,
task-oriented training on activities of daily living, quality
of life, and depression in stroke patients. J Korean Soc
Phys Med. 2014;9(2):213-22.





