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{Abstract>

Purpose : The aim of this study was to determine the effect of active sling exercise on shoulder subluxation in
hemiplegic patients.

Methods : Twenty persons with shoulder subluxation were randomly divided into two groups; the experimental
group(10 persons) and the control group(l10 persons). Usual physical therapy and occupational therapy were
applied in all groups in a day for 4 weeks. Additionally the experimental group was received 30 minutes sling
active exercise (flexion, extention, adduction, abduction, intenal rotation, external rotation, horizontal adduction,
horizontal abduction) for shoulder joint in a day for 4 weeks. I investigated the therapeutic effect of sling
exercise through the Wolf motor function test (WMFT), Quantitative radiographic measurements and range of
motion test at pre and post intervention period.

Results : The passive range of motion was significantly increased in the experimental group compare with the
control group. However, the active range of motion was no statistically significantly difference in both of the
experimental and the control group. The level of WMFT was significantly decreased in the experimental group
compared with control group. Although, there was no significantly difference the degree of the shoulder
subluxation was more decreased in experimental group than control group.

Conclusion : Taken together, these results suggest that sling exercise could be beneficial therapeutic method for
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hemiplegic shoulder. But to generalize it, more study and exercise program might be needed to confirm its

availability.

Key Words : Sling exercise, Shoulder function, Shoulder subluxation
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Age(years) Height(cm) Weight(Kg) Aifcted ]sjt de HStrokeI TYP;BI
Experimental(n=10) 55.00£15.52 164.10+7.60 66.00+13.24 4 6 6 3 1
control(n=10) 54.10£12.07 166.60+6.29 69.60+8.60 5 5 4 6 0

Value are Mean=SD

H : hemorrhage

I : Infarction

TBI : Traumatic brain injury
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Table 2. Comparison of change rate in Passive range of motion

(N=20)
Experimental(n=10) Control(n=10) t P

Abduction 11.54+12.64 1.24+2.65 -2.521 .031
Flexion 8.45+11.37 1.81£3.38 -1.769 .094
Extension 15.55+£31.51 0.00+0.00 -1.561 153
Internal rotation 6.44+8.58 0.00+0.00 -2.373 .042
External rotation 8.61£10.97 0.00+0.00 -2.482 .035
Horizontal adduction 25.00+18.00 6.66+14.05 -2.538 .021
Horizontal abduction 4.10+9.45 0.00+0.00 -1.374 203

unit : %

— 235 —



3] 2] 8ks|A] A4d Al4T

Table 3. Comparison of change rate in Active range of motion

(N=20)
Experimental(n=10) Control(n=10) t P
Abduction 11.96+12.74 17.77+40.36 0.409 .689
Flexion 14.26+14.09 3.1246.25 -1.473 175
Extension 5.55+11.87 33.33+57.73 0.827 493
Internal rotation 53.73+69.33 50.00£100.00 -0.074 943
External rotation 28.33+40.20 0.00+0.00 -1.726 .145
Horizontal adduction 16.66+20.41 0.00+0.00 0.194 .849
Horizontal abduction 6.25+17.67 2.31+3.69 -0.531 .605
unit : %
Table 4. Comparison of change rate on Wolf motor function test in each Tasks (N=20)
Experimental(n=10) Control(n=10) t p
Taskl -10.74420.25 -1.69+5.36 1.365 201
Task2 -15.934+26.46 -4.824+10.89 1.229 243
Task3 -11.15+16.39 2.04+6.78 2.353 .037
Task4 -9.82+8.52 2.90+6.12 3.836 .001
Task5 -18.03+15.15 -0.23+2.42 3.667 .005
Task6 -10.30+17.25 -1.284+4.22 1.606 139
Task7 -6.55+19.01 -5.97+13.78 0.079 938
Task8 -10.49+14.37 1.85+6.27 2.489 .028
Task9 -7.47+16.47 -1.13+5.90 1.146 267
Task10 -14.73+£28.77 -5.91£18.71 0.813 427
Taskl11 0.36+11.65 -1.61+4.03 -0.507 618
Task12 -4.63+7.81 0.65+4.97 1.805 .088
Task13 -12.11£14.60 -1.2743.76 2.274 .046
unit : %
Table 5. Comparison of change rate on Quantitative radiographic measurement score (N=20)
Experimental(n=10) control(n=10) t P
Corrected vertical distance 4.38+7.82 2.88+6.60 -0.463 .649
Corrected horizontal distance -2.93+£15.83 2.38+3.68 1.035 325
Corrected diagonal distance 3.04+14.74 0.88+6.94 -0.419 .680
unit : %

v. o F

A2 4-Z(hypoxia), 3183 (ischemia), 7d44(infarction)
T g Hol ozt A TG W e o

@ Aom MEFL i ProlAa R 94

01
ru

¢

HEeNe w34e] M w2
o], o] 98 #9 oY 7|&

73 AlE
7h Aba By s ofF Rz Ay dEd

Tl(Sabari, 1998).

Hrpe] SApollA SAs= 7P Estar BUS

— 236 —



MY

off

S F9 ¢ 7R AT olgTteln). ol
T= i/l AriEly @A 27191 ool e
v Aol AR He A7), Z2 A3 AFe] e
ARE= Yepd 5 om, A 71%0] 35
Hx god TR A&E F£x Urkikai 5,
1998).

Hep] Bzl A AT ofg o] A7) o
3 Basmajian¥} Bazant (1959), Calliet (1995)= *
FHoE Afxee FUE APES Felal e
FeETIY sptog o]Fshy] HsiME TAl
SHo R FHAoL s, FAkToly A, w4
3 59 1%, & 3 71-(locking mechanism)ol]
o) olgFE WAEe VIeS FHs=ul, HrHl
oM olgt o] A HER AAgdaTe
olFo] douA FE A shtoE olgTrt A
ghohar shiT
A AW ofgTol| thE X8E olgdTF WA
ZHol7t wol A¥Ea ok el &3] A
= Hrh|ZAo(hemisling)= 7FF0] AHs}laL
Zrgo] thg Fdo|ht §ol3ith vhH Yo RE
ARRS] FAIZE o7 3 skl o3 el H-3)1E]
H HEAFEFS FVHRTIL BY A
I ALY Ho] JA &

= s W & B ol
A2 A5E AFeA BFerhEHEE
2e olgF A8 ZHole
Aol A om BHo] Fx
Ao ofgTol| ogh HAE
dHEE dsta, 23S
o] MAZZT Zg A Eogo] AALHA Fa
7t BHES WA ARY 22 AES A=
she 59 o] 7FA FA|Fe] A A=
5, 1996). 2E|an EwA] Hejep &5
AFolol & FHo] 7] vEdE EFsla skt
o] o=z Aol glojA 2 g3tk By 7}
HE &8 F9e Sl 49X e dgrt

I

fu

&
&

5
°

ol

f
S

E o= 7]

4 A7AF X857 A=, Baker9} Parker(1986)

YoFol o rp] Bl A 715 L BFA A AS @ s

ATE olgd7) e 63 HupH] AE 4
o2 dukdQl EYAEE Al U2y &8
79} gEo] Awd 9dTol AANAFS AHF
Fro g Wro] 6537 X853 Ax, ol
ofghte] Wyl #AER ke whe| AT
AME F93 Ayl #FHATT Ba Sk
gy J7) AFE I5E AFske d ARSEE A
o] F7)o] =FH] glof, A= Ae] WehHzH
5 HEFAE Ago] Friste 2] ATt &
o] WY 4 9lom wWze R} T F
S 29 = ok 715 AREe & F
< fEstee 3o 54 A7t Ao A
Fe|ZA Fo)F 28 o] Bl Al
F2 AEEY 5759 o] mekd gt o}
Y}, 554 #dLE0 vsiiE X8 a9} g
AR Aoz &e#A UTthHummelshim &5, 1997).

ole] B dFelMe HAwpld A ol
F54 Hodo] old &3S o83 553 2
o] FAte] ofgyrel AR|7|Fe WA= HF
o}

op Al 3 w3tk

M

fr w2 ox rr

SHeee Tl TF9 ol H 1A oA
2ol el A ANE vRreEA FH o
< WAFeE WA 5 3o =Y AR 7S
HA AAE = dal, Aol wet 259 5
FE WshE F slen W skt Ad o
glal 1ol A 7hssh 28 Ass WA
= A

Kirkesola(2001)= €352 55AE
Aol 713 A3k dAptA ] EEx

=
So] YRy 558 ARYhs HeA o
%

— 237 —



3] 2] 8ks|A] A4d Al4T

el 98-S mHTtHRoy 5, 1995). Gialanella 5
(2004)& A H3lE Bobath FHo| Awiv] 3R
AREY 55, BN, AV GOl 9%
v Xthal kAT Gustafsson®} Mckenna(2006)=
HHo] 21 24 FAZ Q18 93] #H JhE
A7F F7F dva Sk 182 g184(1999)
AupH] BRxpe] Hob9] ApAelA] HEbA]A] 2-F0]
AWE HA7VEHLe 237 Q3RS fofsiA
Z7F AAT R B sk

A 7 Wl E9E Helga 2

AZrel 7P Awskal 7)eAQ] A
stAe mls|A B E7F FFH oA ek AF
ot HEF B 85%7F 2710l A 715N E
Holp} o7lle $7F At o= 55~75%7F Ao
FAel EAZ 7HX3 JATKOlsen, 1990). Feys 5
(1998)2 TLo|fZ HET A 75%7F AT
o ZNE F= FTUHEH &FolH, Hlmpul=

Abgel AUAA oz srke ge AF Sk

X

FFE Htke AL HEST IRE didez o
gy =525 & o
oilel HEF $ I AxAS = dIFS o+
I B3 tHNelles 5, 2001).
2 ATE £HE o83 sEe%ol A7l
TS vX A GotEr] A Wolf 5(1989)

MiE HEST A HEY B3RS ST
HAE3E Wolfe571%5 734

(WMFT)E A3 tE. WMFTE &4 157) A7}
AREETL Qlom, AEAR] T FE U %
74 7153 HAE B3l A 5 ES FYs) st
o gukdog AME- FHa Jtk Morris 5(2001)S
HEF T AA 7% HARE g WMFTS] 2lEs
ATellA AT gk AARRRE AgE= 097
olifoldal 71%5HQl T 3 A EE 0.88 ©]
doz ezl didh 2l =rt ¥ Era B
Itk Feys 5(1998)2 315l 3084 3 53] 653
AT TTXEE 3o A THo] ATk
Haustd) T3 71941(2005)L HukH] $kx}o
o) At &5 Z2aYS H83 T F49
FASE(MMAS) A%4E 7% A A A
AN AA7Isel oA E7F Stk 2
Langhammer®} Stanghelle(2000)2 612 ]
FAE YFOE Bobath HHES HAAISIL +5Ak
A= (MAS),
Barthel ADL Index S22 =439S w o3
Z}o]7F ATkl STk Van der Lee 5(1999)9]
TFolME HEF W 1d o)Fox A 7159
3| Eo] Jojdtiar B skt

B A7 AFoMx, 5 & 34 112 A9
E AN S8 Alzre] RAEH o, A4
A FBEE 28cm A, HolE HollM(13}
AL ©a1) 28cm AF7HA] FHE AA, &
15 92 /PrplEge), 545 WS
P7HA Eol&E)7), 1S FH71 T A

o

)

Sodring Motor Evaluation Scale,

2

LR

do Ho (% rot
-n

I
(e}

X omd
[}
o

rr

o
on
X

o (B

P,L‘
N
2
-
K3
et
X
il

(o]
>

A AR B
Ao} =277k Theral]
gg mz e
AR B B2 AR

7171 $13lA olApell ek ApAfol 4

2 X

tlo Md

lo
o
X

i)

A sk
2 Apeln £9e o8 2

— 238 —



MY

4 AR A B &9 25rdA F8AR
oM Aed ol RS HIYAT FATH

Fol@ Pat HolX itk

Of

715k WL A 3, 4, 5, 8,
Azbe] FERRAT, AR Hovm Az mae A
Azl wAY Ao
Aoz Aol STk ©
A8 olgT PHES 7}@ 455 Bl
9 e5e +9 Ale A9 B
= Qs A Asadel AN Aoz
o, Yobr} ol Rele] &
5291 477} HaEolAoF & Holc).

ru[m
&
ON 10
f

Lo rE

B, M98, fEE 5 oAwnd
6}04 AHiol ek 2718 Fdo
317, 1996;20(3);787-93.

249, Pee, &9&%014  Hanging
pointe] 212 YA A& WIHPEFA =3}
317, 2003;9(2):25-45.

QA HEFoz 213 Huly] dxle] xz s}
© A 2t Fol Ar|ETEH dA7IE

a7,

v X A523 Bt ke, MR A
. 2005.
e, o]A9, olAF. HEF ArHHIZAES]

eI

Y B9, 5% ¥ 53059 1)
At Sy = A, 2005;16(6)'137-48
g Bolgl AHN QAR $Fo] ¥EF
ae) 2B BF D AATRl SAE
g3k gFistu Agashelyd. ArpEr =R

1999.

ool g Helul Bxkel AR J)s B B P A

g s}

Al

vl

e

A9Y, $84. FF FHFOL AF B}

B AW ol WAMNA YT
kA gke]s}3] %], 1998;8:283-5

o], HupH| A A H7FEo ﬁ A byl
W % AR Sfs] vAE 9 FHAE
A=A, 2007'18(4)'589-98.

YA, 289, ol T ABH ol ¥EF
5 HPRAETEES Bane B, 0
918+3] %], 2003;27(1):21-6.

A28, el 2719 Hejul Bl ABA o}
ge] ASH oY, ARl ske A
1993;17(2):226-34.

EAA. 20063 APFAE EA HILA. http://www.
nso.go.kr. 2007.

Baker LL, Parker K. Neuromuscular electrical

= of

.|_,
>

stimulation of muscle surrounding the shoulder.
Phys Ther. 1986;6(12):1930-7.

Basmajian TV, Bazant FJ. Factors prevention
downward dislocation of adducted shoulder joint:
electrographic and morphological study. J Bone
Joint Surg. 1959;41A:1182-6.

Brooke MM, Lateur BJ, Diana-Rigby GC et al.
Shoulder subluxation in hemiplegia: effects of
three different supports. Arch Phys Med Rehabil.
1995;72(8):582-6.

Feys HM, De Weerdt WG. Effect of a therapeutic
intervention for the hemiplegic upper limb in the
acute phase after stroke. Stroke. 1998;29(4):
785-92.

Gialanella B, Benvenuti P, Santoro R. The painful
hemiplegic shoulder: Effects of exercises program
according to bobath. Clin Ter. 2004;155(11):
491-7.

Gustafsson L, Mckenna K. A programme of static
positional stretches does not reduce hemiplegic
shoulder pain or maintain shoulder range of
motion. Clin Rehabil. 2006;20(4):277-89.

Hummelshim H, Maier-Loth ML, Eickhof C. The
functional value of electrical muscle stimulation

for the rehabilitation of the hand in stroke

— 239 —



3] 2] 8ks|A] A4d Al4T

patients. Scan J Rehabil Med. 1997;29(1):3-10.

Ikai T, Tei K, Yoshida K, Yonemoto K. Evaluation
and treatment of shoulder subluxation in hemiplegia:
relationship between subluxation and pain. Am J
Phys Med Rehabil. 1998;77(5):421-6.

Kirkesola G. Sling exercise therapy(S-E-T): a total
concept for exercise and active treatment of
musculoskeletal disorders. J Kor Orthop Manu
Phys Ther. 2001;7(1): 87-106.

Langhammer B, Stanghelle JK. Bobath or motor
relearning programme: A comparison of two
different approaches of physiotherapy in stroke
rehabilitation: a randomized controlled study. Clin
Rehabil. 2000;14(4):361-9.

Moodie NB, Brisbin JB, Margan AMG. Subluxation
of the glenohumeral joint in hemiplegia: Evaluation
of supportive device. Physiother Can. 1986;38:
151-7.

Morris DM, Uswatte G, Crago JE. The reliability of
the wolf motor function test for assessing upper
extremity function after stroke. Arch Phy Med
Rehabil. 2001:82(6):750-5.

Nelles G, Jentzen W, Jueptner S. Arm training
induced brain plasticity in stroke studied with
serial position emission tomograph. Neuroimage.
2001;13(6):1146-54.

Olsen TS. Arm and leg paresis as outcome predictors
in stroke rehabilitation. Stroke. 1990;21(2):247-51.

Roy CW, Sands MR, Hill LD et al. The effect of

shoulder pain on outcome of acute hemiplegia.
Clin Rehabil. 1995;9(1):21-7.

Sabari JS. Occupational therapy after stroke: are we
providing the right services at the right time?
Am J Occup Ther. 1998;52(4):299-302.

Shai G, Ring H, Costeff H , Solzi P. Glenohumeral
malalignment in the hemiplegic shoulder. Scand J
Rehabil Med. 1984;16(3):133-6.

Smith RG, Cruikshank JG, Dunbar S, et al
Malalignment of shoulder after stroke. Br Med J.
1982;84(6324):1224-6.

Snels [AK, Beckerman H. Measuring subluxation of
the hemiplegic shoulder: reliability of a method.
Neurorehabil Neural Repair. 2001;15(3):249-54.

Van der Lee, Wagenaar RC. Forced use of the
upper extremity in chronic stroke patient. Stroke.
1999;30(11):2369-75.

Wang RY, Chan RC, Tsai MW. Functional Electrical
Stimulation on Chronic and Acute Hemiplegic
Shoulder Subluxation. Am J Phys Med Rehabil,
2000;79(4):385-90.

Wolf SL, Lecraw DE, Barton LA. Forced use of

upper extremities to

effects of learned nonuse among chronic stroke

hemiplegic reverse the
and head-injuried patients. Exp Neurol. 1989;104:
125-32.

Trombly Occupational therapy for physical dysfunction
4th ed. baltimore. Williams & Wilkins. 1300-2.

— 240 —



