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The Effects of Passive Exercise on Upper Extremities Muscle Spasticity,
Finger Edema and Depression for Chronic Stroke Patients at Long-term
Care Hospitals

Nam, Song Mi"” - Eun, Young?

YDoctoral Student, Department of Nursing, Graduate School of Gyeongsang National University, Jinju
DProfessor, College of Nursing, Health Institute of Sciences, Gyeongsang National University, Jinju, Korea

Purpose: The aim of this study was to test the effects of passive exercise on upper extremities muscle spasticity, finger
edema, and depression for chronic stroke patients. Methods: A non-equivalent pretest-posttest design was employed for
this study. The subjects were 30 elderly patients who were hospitalized to treat chronic stroke. 15 patients were assigned
to the experimental and control groups respectively. Passive exercise for 20 minutes per day, five days a week for 8 weeks
(total 40 times) was provided for the experimental group. Outcome measurements included manual spasticity test to
measure upper extremities’ muscle spasticity, the ring measurement method for finger edema and the Korean version of
Short-form Geriatric Depression Scale (SGDS-K) for depression. Results: The upper extremities’ muscle spasticity
(Z=-2.52 p=.012) and the degree of depression (F=5.56, p=.006) in the experimental group were significantly reduced
compared to those of the control group. But the degree of finger edema did not significantly differ between the two groups
(F=1.46, p=.240). Conclusion: Passive exercise for upper extremities should be encouraged for elderly patients with chronic
stroke to enhance the upper extremities’ functional capacity as well as depression.
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Heltk(Bang & Son, 2002).

5% Bk 2ol 3R 280] AT RS Tk
ol T fA4 Zat BE WY QTR gAV 59
on, W 5% ¥ UAHE AL 0% Bt B
2y % 127) 0] ALpEA Ui A o2 okelA Qltk(Han,
Bang, & Kim, 2008). 22|17 2|2 o] £9] 28 oF32 Q]
T, 28, A7 9] A3 QA 219 Paot 5
o2 Qg PATEL LA 0 2H A7) 5 gohE 2
tch(Gracies et al., 2000).

HES Boh ) 7 ekl wiia 1
Hol 7t A2HAQ) SuolA BAEe] ALl of2 e
WS o] 5L 3] 4 WA B B F4Folch(Leibo-
vitz et al., 2007). WetA] 71 1} AFS] of| A o] =7 & o] YA

32 J9l517] $isto] 28T ERFL 7HAAA A7)
SN E AN 7]= A o] H @ 3}ch(Feys, Hetebrij, Wilms,
Dom, & De Weerdt, 2002).

2wk ohy e} & B 50%7F HEF F AAY -
A S F AL, 56%7F $E& TATPeH 5 604 o
Ao v] &2 53.7% 2 B3] gl ME% Bafoll A ©-2o] Azt
o 242 2 75 {oH(Kim & Jeong, 2009). 5% =2lo)]
HERFE S8 A4 A4 AR = 3
Qomz .9 7kas ot 27} W scHOh, 2006).

197 e FHES Ao 249 A EE
AR 7 2] 9 &8 oS (Yang, Kim, Ahn, & Lee, 2006) 2} 9
£9] Zh4(Park, Kim, & Choi, 2004; Sok, Yang & Kim, 2005),
UL =58 ol a3bH o] tH(Yoo, Hwang, Kim,
& Kwon, 2011).
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2 g
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A= =g dolA T HEF =9 EAlA 4

AP ES AE5to] GAZSH A, 7RSS =2
O3 RS BATHEIEEA 022 AT A 8] $41 2
& Fo|t}(Figure 1).

Posttest
G Before T: Treatment
TOups Giayd 1b reatmen 4 weeks of Tx 8 weeks of Tx
Exp. Ye; X Ye, Yes
Cont. Yo Ye; Yo

Measurement items: Yei, Yci=Sociodemographic characteristics, disease-related characteristics, muscle spasticity, finger edema, depression
X=Passive exercise for upper extremities; Ye,, Yco=Muscle spasticity, finger edema, depression; Yes, Ycs=Muscle spasticity, finger edema,

depression; Exp.=Experimental group; Cont.=Control group.

Figure 1. Research design.
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A13Z 5% (33.3%) & T 88 (53.3%), BA) S5 AP
(6.7%) 019125, A of) 5hA]-& A H 7 9% (60.0%) T £
7% (46.7%)01 Ak B olxol A WA 2 HEE AFE7

=
!

9ug (60.0%),

B (46.7%), HRZ 9 (60.0%), A A NFZ1HE7%), S APF 8% (53.3%), %& 6% (40.0%>2§ e
=t gl 0 (0%)0] 3, A o FAstF ot @A 5 Wk 7=8le AdTy di=2a 2 39(20.0%) 2= L}E}‘;t
B AL 7 (46.7%), T 6B (40.0%)01 21Tk o4 & T TR AFZ 15%(100%), THET 147 (93.4%)0] 2L,
HH EA2 AAT T 2 ol SAH L2 FoRt Aot s AT 7Y (46.7%), 2T 278(13.3%) 0] 9131, NSAIDs
§lo] % Feto] SYksir(Table 1). 2 2851 AL (200%), B ET-L 67(40.0%)0]%
T, 9208 B 8- AR, T 299 (60.0%) 0.2 ekt
2) A% B SR SEHES ol An ¥l B4 sAES AT AR AL =
AT 9 717he AP 4BE260Y, EF  FL BAHOE 3k Ko7t glo] FAFHATHTable 2).
5.07£2.19¢9 2 2 Jephgh olr|E 22 A &= Hul
B 87(53.3%), 5 Bol| 7H@6T %) A0, TS S 2 ATHA AN U AN SN AB
2 wluju] 6 (40.0%), F2 Hus] 97 (60.0%) 0.2 Lhekte}.
A9l Azto 2 HAFML AF o] 139H(86.7%), 22 12 A H=0] A Aol A AR TS 2] (Z=.24, p <.001)
(80.0%)0193, HEFL AP L] 15(6.7%), NEPL 2 SHFREE 5% goron], £71215(Z=13,p=175), &
Table 1. Homogeneity Test of Sociodemographic Characteristics between Experimental and Control Group (N=30)
o . Exp. (n=15) Cont. (n=15) 2
Characteristic Categories n (%) or M£SD X r
n(%)orM*SD  n (%) or M£SD
Age (year) 78.5316.41 80.00£5.39 77.0717.19 1.27 216
Gender Male 6 (20.0) 4(26.7) 2 (13.3) 0.83 .651
Female 24 (80.0) 11 (73.3) 13 (86.7)
Religion Yes 15 (50.0) 8 (53.3) 7 (46.7) 0.13 1.000
No 15 (50.0) 7 (46.7) 8(53.3)
Education level Elementary school 20 (66.7) 10 (66.7) 10 (66.7) 1.33* 1.000
Middle school 5(16.7) 2(13.3) 3 (20.0)
High school 4 (13.3) 2(13.3) 2(13.3)
College 1(3.3) 1(6.7) 0 (0.0
Marital status Married 11 (36.7) 6 (40.0) 5(33.3) 1.83* .545
Widowed 17 (57.7) 9 (60.0) 8(53.3)
Divorced 2 (6.6) 0 (0.0 2(13.3)
Income level High 2 (6.6) 1(6.7) 1(6.7) 0.51* 1.000
Middle 23 (76.7) 11 (73.3) 12 (80.0)
Low 5(16.7) 3(20.0) 2 (13.3)
Children None 1(3.3) 1(6.7) 0 (0.0) 1.29* 1.000
1 0 (0.0) 0(0.0) 0 (0.0)
2 5(16.7) 2(13.3) 3 (20.0)
3 6 (20.0) 3(20.0) 3 (20.0)
>4 18 (60.0) 9 (60.0) 9 (60.0)
Alcohol use Never 13 (43.4) 5(33.3) 8(53.3) 1.87% 462
Current 1(3.3) 1(6.7) 0 (0.0
Former 16 (53.3) 9 (60.0) 7 (46.7)
Smoking status Never 16 (53.3) 7 (46.7) 9 (60.0) 1.30* 715
Current 1(3.3) 1(6.7) 0(0.0)
Former 13 (43.4) 7 (46.7) 6 (40.0)

Exp.=Experimental group; Cont.=Control group; *Fisher's exact test.
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Aol 7} %ia’i ( =-1.49, p=.136),
7R A Al o] 66.07+4.06 mm, TR 65.20+
3.65 mmO 2 O3t 2o 7k YIAATH(t=0.62, p=.544). L&
AP A 0] 9.00+3.658 RAL 7.6012.75H 08 {9
3k 2}o)7} §loy(t=1.19, p=.245) T Y AP A1 4= 532
sHih

i

7
(=

. EA7HE

ol

1) dA T e LS T2 AP T2 A T552 UA] 2
o 2] vl sk AR Z8A 2 o) AT Ao|th
AT AAIT AP RIS A

2.73+0.887 | A 4= 2 2] 32.60+0.837, 85 A x| & 227+

1.03 02 7ty o, ti 219 AR5 A2 A3 A

32741108 | A 43 22| 33.27+1.104, 85 A %] 3340+

119822 J7h6keh A2 A F 29 Zpol7h glsien

(Z=-1.49, p=.136), A 45T oll= F 7 7ol ZFo|7} e

™ (Z=-1.85, p=.065), 4 ¥ 85 Foll= F £ (bl A H =

A A

)3t o)z} YEhtth(Z=-2.52, p=.012). W&bA] 7} 18
AR = A t}(Table 3).

2) A 2 AP T2 AT A g2
o 2t vl gt &7EtRFo) AT A ol
AR AT AdFY &7FEEVE AA] A

66.07 mmoj|A] A X] 45 3 65.27 mm, A 2] 8F & 65.47 mm

ojglon, 22 &7terEE7F A 2] A 65.20 mmo]| A A X

42 3 6553 mm, %] 8% B 65.87 mmo|Qrh &7jEHEH =

AR T} A ko] Ao Ao ZFo]7} glof (F=1.46, p=.240) 7}

A 2= 7] 2| QITH(Table 4).

) AASFLEL B AYLE AN SELES WA 2

o) 220] B]3lo] 9-o] 743 AolTh,

HASELES ANF AT 98 Ax) A 9.00+
3.657 oA A A] 4F & 6.00£3.3474, x| 8F & 5.87+4.16
2319, 270 982 A2 A 7.60£2.75H 0]
X H2] 4% 579343167, 23] 87 5 813+259H 07 =
Fhahoie). $-&-& AT Qe 7he) A5 2kgo] Zfol7) o]
(F=556, p=.006) 7}d 30] x| x| 5] ¢ tH(Table 5).

Hoz

Table 2. Homogeneity Test of Disease-related Characteristics between Experimental and Control Group (N=30)
. . Exp. (n=15) Cont. (n=15) 2
Characteristic Categories n (%) or M+SD X P
n (%) or M£SD n (%) or M£SD

Duration of illness (year) 5.00+2.68 4.93+2.63 5.07+2.82 0.13 894

Hemiplegia Right 14 (47.0) 8(53.3) 6 (40.0) 0.54 715
Left 16 (53.0) 7 (46.7) 9 (60.0)

Pathology of stroke Infarction 25 (83.0) 13 (86.7) 12 (80.0) 0.38* .830
Hemorrhage 3 (10.0) 1(6.7) 2 (13.3)
Infarction and 2(7.0) 1(6.7) 1(6.7)

hemorrhage

Lesion Left cerebrum 14 (47.0) 8 (53.3) 6 (40.0) 0.54 715
Right cerebrum 16 (53.0) 7 (46.7) 9 (60.0)

Dysarthria No 24 (80.0) 12 (80.0) 12 (80.0) 0.00* 1.000
Yes 6 (20.0) 3 (20.0) 3(20.0)

Hypertension Yes 29 (97.0) 15 (100.0) 14 (93.3) 1.03* 1.000
No 1(3.0) 0(0.0) 1(6.7)

Diabetes Yes 9 (30.0) 7 (46.7) 2(13.3) 3.97% 109
No 21 (70.0) 8(53.3) 13 (86.7)

NSAIDs usage Yes 9 (30.0) 3 (20.0) 6 (40.0) 1.43* 427
No 21 (70.0) 12 (80.0) 9 (60.0)

Antidepressant usage Yes 18 (60.0) 9 (60.0) 9 (60.0) 0.00 1.000
No 12 (40.0) 6 (40.0) 6 (40.0)

Exp.=Experimental group; Cont.=Control group; *Fisher's exact test.
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(N=30)

Ay

Table 3. Comparison of Muscle Spasticity between Experimental and Control Group
Group Before Tx 4 weeks of Tx 8 weeks of Tx
M+SD M=SD M=SD
Exp. (n=15) 2.73%0.88 2.60£0.83 2.27+1.03
Cont. (n=15) 3.27+1.10 3.27+1.10 3.40+1.19
Z (p) -1.49 (.136) -1.85 (.065) -2.52 (.012)
Exp=Experimental group; Cont=Control group; Tx=Treatment of passive exercise for upper extremities
Table 4. Comparison of Finger Edema between Experimental and Control Group (N=30)
Groups Before Tx 4 weeks of Tx 8 weeks of Tx Repeated measure ANOVA
M=£SD M=SD M=SD Source F p
Exp. (n=15) 66.0714.06 65.27+4.27 65.4713.62 Time 0.25 780
Group 0.00 .960
Cont. (n=15) 65.2013.65 65.531+3.78 65.87£3.42 Time*Group 1.46 .240
Exp=Experimental group; Cont=Control group; Tx=Treatment of passive exercise for upper extremities
Table 5. Comparison of Depression between Experimental and Control Group (N=30)
Groups Before Tx 4 weeks of Tx 8 weeks of Tx Related measure ANOVA
M=£SD M=£SD M=£SD Source F p
Exp. (n=15) 9.00£3.65 6.00+3.34 5.87+4.16 Group 0.90 351
Cont. (n=15) 7.60+2.75 7.93+3.16 8.13+2.59 Tim:ilgfoup g;ﬁ ggé
Exp=Experimental group; Cont=Control group; Tx=Treatment of passive exercise for upper extremities
= o 0] 14 3 283] J3PH Hof v|ste] & AFoM = S
% SRl 8% 5 403] B WAsHo] LFR4 o W, B
T HEF ol3|Zlo] B 5WQ BMES el /|7 W] AN T8 K 2] ehsjo] BT 0|92 Aolek
ﬂx}ﬂlﬂl AT EEE S 8T T 403 E AT AT AR 53] & AFolA SAF 4FA = Ad T AR
B3, E7F 2 A AHEASIHG B AToMe SEASHES L 22 HA TS A S ST U
AT AT A2 AR A 273H088K M HA] 45 F b SAZ LR AL glof, WHYHET ﬂx}ﬂlﬂl 47k
5 2.601+0.837, A% 85 & 2.26+1.037 o2 7FAFFF oL, 9] 8528 s Hol7|of thh Frhal oA FH O, 8FS5 9
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