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Purpose: The purpose of this study was to identify the effects of an exercise program on muscle strength, Activities
of Daily Living (ADL), health perception, and depression among post-stroke elders. Methods: Nonequivalent con-
trol group design with pretest and posttest was used. A total of 23 post-stroke elders who met inclusion criteria
were recruited. Muscle strength in upper and lower extremities, ADL, health perception, and self-rated symptoms
of depression were measured. The exercise program consisted of deep breathing, range of motion, and muscle
strengthening exercises using Thera-band, 30~40 min/day, three days a week, for 12 weeks. Results: Muscle
strength of right shoulder (U=11.50, p=.001), right leg (U=13.50, p=.002), and health perception (U=24.00, p=.010)
in the experimental group was significantly higher compared to the control group at 12 weeks of post-intervention.
Depression scores were significantly lower in the experimental group compared to the control group at 6 weeks
(U=28.00, p=.021), at 12 weeks (U=22.00, p=.006) of an exercise program. Conclusion: By applying this program,
post-stroke elders showed increases in muscle strength and a decrease in depression as well as improvement
of health perception. Further study is needed to verify the effects of the exercise program on cardiovascular physio-
logic variables through long-term follow-up.
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Groups Pretest Intervention Intermediate test Intervention Posttest
EXP . O] Xe O 2 Xe O 3
Cont, O Xc O, Xc O3

Exp.=experimental group; Cont.=control group; ROM=range of motion;

O,=general characteristics, disease-related characteristics, muscle strength, activities in daily living, health perception, depression;
Xe=regular ROM exercise, muscle strengthening exercise using a thera band, 30~40 min/time, 3time/weeks, total 12 weeks;

Xc=regular ROM exercise as a routine care;

Os-3=muscle strength, activities in daily living, health perception, depression at 6 wks and 12 wks during intervention.

Figure 1. Research design.
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Table 1. Protocol of the Muscle Strengthening Exercise Program

Time
Week Stage Content .
(min)
1~2 Warm-up - Deep breathing with music 5
- Stretching of neck and upper & lower extremities
Main exercise - Range of motion exercise on upper & lower extremities with music 20
(Participant with hemiparesis use healthy extremities)
Cool down - Stretching and deep breathing with music 5
3~12 Warm-up - Deep breathing with music 5
- Stretching of neck and upper & lower extremities
Main exercise - Range of motion exercise on upper & lower extremities with music 5
(Participant with hemiparesis use healthy extremities)
- Muscle strengthening exercise using thera band (yellow) with music 25
Cool down - Stretching and Deep breathing with music 5
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Table 2. Homogeneity Test for Baseline Characteristics between the Two Groups (N=23)
Exp. (n=13) Cont, (n=10) .
Characteristics Categories Uorx P
n (%) or M£=SD n (%) or MESD

General Age (year) 75.9%7.92 76.2+6.75 62.00 880

Gender Male 6 (46.2) 5 (50.0) 0.03 860
Female 7 (53.8) 5 (50.0)

Education < Elementary school 10 (76.9) 8 (80.0) 0.35 951
>Elementary school 3(23.1) 2(20.0)

Disease-related  Type of Left 6 (460.2) 2(20.0) 3.49 175
hemiparesis Right 3(23.1) 1 (10.0)
None 4(30.7) 7 (70.0)

Exp.=experimental group; Cont =control group.
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Table 3. Homogeneity Test for Dependent Variables between the Two Groups (N=23)
Exp. (n=13) Cont. (n=10)
Variables Categories 8] p
M=£SD M=£SD

Muscle strength in upper Left shoulder 2.15+191 3.40+151 40.00 131
extremities Right shoulder 3.08+1.85 3.60+1,58 53.50 483

Muscle strength in lower Left leg 2.00£1.78 2.80*1.32 50.00 376
extremities Right leg 292£175 3.00%1.41 60.50 784

Activities of daily living 57.08£17.69 68.50+£23.22 44,50 208

Health perception 3.08+1.26 230%1.06 40.00 131

Depression 21.46%10.65 31.40%13.97 33.50 .050

Exp.=experimental group; Cont.=control group.

Table 4. Effects of an Exercise Program on Muscle Strength, Activities of Daily Living, Health Perception and Depression (N=23)

Exp. (n=13) Cont, (n=10)
Variables Categories P
M=£SD

Muscle strength in ~ Left shoulder 6 wks during the intervention 2.23%220 3.30+£1.89 48.00 313

upper extremities Post-intervention (12 wks) 3.33+2.50 3.56+0.53 27.00 .258

Right shoulder 6 wks during the intervention ~ 3.62%1.76 3.70%1.57 64.00 976

Post-intervention (12 wks) 4.67%0.65 3.44%+0.73 11.50 .001

Muscle strength in ~ Left leg 6 wks during the intervention 2,08+2.01 290+1.73 51.50 410

lower extremities Post-intervention (12 wks) 3334250 3.11£0.93 27.00 .258

Right leg 6 wks during the intervention 3.69%+1.80 3.10£1.37 41.50 .148

Post-intervention (12 wks) 4,58+0.67 3.33+0.87 13.50 .002

Activities of daily 6 wks during the intervention ~ 61.15%£16.35 62502918  60.00 784

living Post-intervention (12 wks) 69.23+18.01 61.50+2427  49.00 343

Health perception 6 wks during the intervention 3.541+0.78 2.30+1.49 32.00 042

Post-intervention (12 wks) 3.15+0.56 2.00+1.05 24.00 .010

Depression 6 wks during the intervention  19.46+10.32 32.00+13.97  28.50 021

Post-intervention (12 wks) 19.08+13.14 35.00£11.45  22.00 .006

frojslk 7'(]- 17F GIATHU=060.00, p=.784). T2 13 &§ 12 4) 7V 4
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olt} 2 AAF A -5 T 7 I3 F R 650 AT AA
7 R Ao dizatel| vs)] SAIK o= foJsHA =%
th(U=32.00, p=.042). &% T2 H§ 1250 =43 2
A7 AEE Aol izl vl EAH g foa
=90 H(U=24.00, p=.010), 65 ZXE A5l vj3)] T 7
2% 9388 A4} A E Ak Table 4).

2 249 A%, £5 229 A8 650 343

A9

(U=28.50, p=.021). 5 T2 W 2|8 1250 =%
A Aol vzl Hls) Wetow AR fo
AcH(U=22.00, p=.006)(Table 4).

o] tztol| vla] wgkom FAH o2 folstirt

psl

A5} 02

o}
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S8R ZHEE S 28-S AR A
8 1A (Han et al, 2007; Kim & Kim, 2003; Kim, 2009;
Kim, 2010; Yoo et al., 2007)¢} F-ARFAEE. £3], Alzh=
£ o] 8¢ 52 MET 259 ol AFFoEHN ZHo]
DS B3 =L 259 s 24337} 57 o (Kim,
2009) HEFEAe] 28-S AR Ao 2 Azbdrt 1y
v #3545k 28 B9 5 229 A8 34%
Aol F 2 Zell gk 2tol7t Qiet. ol A¥l= 5
Z2 I Fofgh t Azt 2 el FrofabA] k2 it
Ztell vjs] 25 HAwR|E 7HA|AL QU B0l ol BV REE

ot 950] IS eh7lell mlFA 2o Al Ec
T} B AT $F TR IBE QPPBEAE f

o3t 237t Yl o] Ad= ¥ 9 A sl At
NES o] 83t 2835 Fol HEFIA ] IHSF
zZro] Z7h} o535 o] 71, Barthel index score 57}
£ B Yrte AP AFE3(Han et al., 2007; Macko et al,

2008; Youn, 2004)9b= tzEc}, 12u 6577k 554 Al
7+ 2873} $50] 7154 584 AT (Functional In-
dependent Measurement) 2 Z43 H&ZF8Ate] U3
ZEAel o a3t QIaL(Hyung et al., 2010), A %A}
3|78 AA|BEZ2 T2 ado] HEF3A}e] Barthel index
scored] f-2J8F a3/} gl AT} (Stuart et al,, 2009)+= AP A
T2} AVt HEFTEAA H8d 5 THZ2T
Holl gt AAA 12 AN = DFPD-E2] el o
3t 9= o}%] 9l=x|R] sl ¢Jti(van de Port et al,
2007). 5:] ﬂx}ﬂ x1]71- _4 &4 A __]J}- /Jv]—_r_i 7]L‘ =
o] Zraetal BP& eyt =l E]H o] 2 <l JSF2
o] J8kS WA Hck(Verheyden et al., 2006), & 85 I 2
I A8-5 B3l HEF A AA 7T o] YHLF
2L 7= vehd 210 2 7|dist gl ot e AL et
A 289] T 8T EE sRte g, B A7 A=
o] ¥ L2 1o 2 Qs o] =S A|2t= Barthel
index®] sH- @1 Arksl7], 22ol7], s34 7H7], H5-838t
71, 271, &7t 7], Aol g, % 7], A gdxd 5o %
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AR WA e AgH e ATl Aol tE
P A 2 (Han et al., 2007; Stuart et al., 2009) Al5Hc},

e
re

TAY -5 T2 AL 6F, 12F00x Aol
vlal 273 AZF A7t =Tk, ol A= 125 71
T13o] HEF3Ate] A7 e e Hardh
A3 Studenski et al., 2005)2F -S-AFs+SICE. o]zt
B AT o] 5 Z2 S Bl v HEF =2

Z

ZE‘E

[e;

<l
rir

Mo Y = Ho N
09(—_5’
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W 259] £ AT B3 2 PR AR
PhsAelrt AR o 2 Gsle) 2w o] ke Frka

A7 B Ao AZkEd. Te 5 =29 Ag 12
ol 243 A B57} 6500l ZA7 Aol wlal 7 7
B 057 gslgiet), ol B Aot B 754
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A, 5o 5] AAA ol B olLleh 92, Azt 2
of, A B B A ol i Felg 5ol Hel - A 7
NG Zefato] 22z AFSHA Fabeka FIHKIm &
Koh, 2005; Shin, 2002)&d] 7]1givkar Azt
ATAY F T2 A8 6F, 12500 dPwo] th=
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= Aoz 3 tjofsl 25 o] 98 SAFS 7HAA|
713 584 AME 7Rt A T8 (eong &
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