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Purpose This study aims to investigate the effects of scapular mobility enhancing training (SMET) on scapular alignment
Methods The study selected 12 chronic stroke patients that met the
criteria at the B hospital and divided them into an experimental group (EG) and a control group (CG). 30 minute
intervention was provided five times per week over six weeks lateral scapular slide test (LLST) were assessed to examine
scapular alignment, electromyography (EMG) of the anterior deltoid and fugl-meyer assessment (FMA) was assessed to
Results This study compared the two groups were compared through LLST, and it was
found that there was a significant difference between two groups at 0° position, 45° position, and 90° position (p<0.05).
EMG of anterior deltoid showed significant differences (p<0.05), whereas FMA did not show significant differences
Conclusion EG that received SMET showed improvements in scapular alignment and EMG of anterior deltoid
compared to CG. Therefore, SMET for chronic stroke patients can be considered an effective intervention for improving

Key words Chronic stroke, Electromyography, Fugl-meyer assessment, Reaching function, Scapulohumeral rhythm

Corresponding author Bo-Kyoung Song (bksong@kangwon.ac.kr)

. M2

SEE 5 dop] @rel A7) ks Aske 3497 Bl
o 80% olAoll HPYa=T £ el 0%
Neg AR Fo g9le AgErt? 2 sl P
A AHE FABE AR D oAl BEE £
Fal e gle] 5 Aels HgmApixe] 254l
AY9] Al Adre] B2 wpaysict > 2wy T2l we
do] HEF A ISAED, olfSAED, Mol

oA, SREUL 9 oslE FEo] AlghE OI%
£0] Fodo|r BAH0| g Zr}> Ja]—r 017;]1 Z90]0]
HIEEAQl FARZ oMo 71E Qe REow o Wy
Aol A EeE ¥A(glerohumeral joint; GHJ)—J o)7j
ol Sl Y] S=(impingement) 2] 5719} RHEO

] L o}

http://dx.doi.org/10.17817/2024.06.14.1111885

2y HES

SXtO| ot 71S QFY

_,] Aﬂb‘“/ﬂ Z]—/\—ﬂ
=24 59 7<1°P§ sl Aol HAy '1:5 sgle] wHale}
W7] 9 7] ol S adt 17T} EAste] o 7w
2 GHJQ| 7MsA3S AljtEct” 53] oiriel @52 9
Aotz QIR ZpA| HEx} of 7w 7hEdo] e t TS %o
2 oWS o SAEZ EUE @ 2

(couple force)?] B3 o7 2%t o7mo] &4 F&ho] &
Jto] ulAEel They] e AR A A ES
2o AAfolAlo] ool giale} 71EAle] Bk oplgl
2]s(scapulohumeral rhythm; SHR) A& oA sk=t
olE o7l -FolA=E(scapular dyskinesis; SD)22 %9

Feoke A3

' BT 20| o FE, 2 st H 4K 23 7Is0l 0lxls FE e 1



NEUROTHERAPY 2024;28(2):1-6

g &= QIrh'? sDE= o] B F&ol 7]ofshs HAE
<4 YU &9 EF¥(imbalance), ol7fme] Wi
(protraction)?} FHFH(retraction) F2F]| Agh HIzhme}
AAH 7IEHIA(sternoclavicular joint; SCPHE] A|gko.
2 uEEFQl FEE WAL A1) of7im )=
Bt 5.4° 9% =9, 41.1° o &9 13.5° o Ve
og AXFELL? oj7fwo] 7k oFgA)(mobile stability)-&
oA, o EAlE, uhEd, SEUS 1 AT 2
of QJaf o]Ro|ALE o= o7 WY Fze] o} 180° H
QoA Z7] 30° o|% GHJI} o775 (scapulothoracic
joint; STDS 2:1 Hl&= Ztf 180° HE F&ol| 7]ofslaL
o HE E= 9 54 oMY REHA R
A& SHROZ BHECE™'? tigzie] ojfm A, 715 ot
7, SHRO| 5% 58241 & Wr|E R|Ysto] 2pA| 4=8
o =& & 4 A g o 53] I o}t Y o] Qlgh
HIAAAR] BAF &5 dEe 7He HEF ] oim
7hE P 9] 250 & 2SI 3ol v T8
3t 94e SO o 71E obgAYl TSt AR
Aol A oo} YRI5 Aol A7 o] T M
7] 718k ol FAS FXIsto] YR 7S AR o
7 ePgel EHle Soto] of7fw T s} ol Eelt
o] 28& FHAA SDE AABIHLE B aAola= vt
A HES EAlAl 229 of7fwe] fIXE 7IREe = of 7w

1. a7y

2 As 7% Al fIxIg B Agejstatol ¢t
v wEE B 1298 g sl 132
of mAsA e U] chatel Bslo] Ajelet 30%0)
RS ARl AR s A

T HA d2Rle] 59 dAE AA FTH R 129 o
A2 AT tke] 4IRS AE W AfRelstal
A2 R E HEF TS 2 T 194] o4 804 mlTte)]
S el WEE wEae 1271 ngkos AR
3 WA= (berg’s balance scale; BBS) AAE AA|sH
o] EX4) glolelr] EL A PPt st dha o) £
Ege X|H7Kkorean version of the montreal cogni-
tive assessment; K-MoCA) A7} 237002 Q1R] £A4)
o] gloml ATAle] A ofsl % 9l B, IMATE 20

A oo olAel By Faol et B, nhxjgte.
2 olo] 8L ofshsti gl Helsh| = Bolst TS
AASIIA S AeIEoR B 174] wge] nldA)
9 804] ool MK, B W] RS T YT
WIS A 0] Al G B o) BB Al
s, Ao At e WA ojeldle] ol ofel
e Aol A2t

I

Mo

2, S7EA R M

AR 1239 B a9 FFoR opw 715 QA
F7 Eekas AEAel AYARLOR 242t 64 Hska
ok AP WRE ANE T F AR 63 ot 3 U
W AR B7EE ARSI B ool B B2 9 A
$o] Aol /53R 3] SIlel 24 3d o] A
2 b AYARAL AASIES Stk B4 e che
3} 2k

2-2. & 7| UNIE 0Bt MSHR! ARz SKh

1 eie] HEAel AR QO 5] gt B
£ 2Eslo] & W] RIS A olF Pl 2 iR
HE(stacking cone), WHEEHY =V} &, AR #H1
HE(pegboard with square pegs) 5= Aol AFZQ1
2 W) AR S Ajsltt

3. "=+
3—1, 712 O{7{t O|1124%! ZAt (lateral scapular slide test;
LLST)

LLST+= o7l "H=lo] W] F 0°, 45°, 90°0]A] of7fm 15
Ha} 2ke] - AE S50 o LS XjolE H7t
S == kY] ik IS fASE] fiste] A gl
= ARl Als skl FARE ZIsgsiGick 2 AAtell
Ae A A, & EAE ol8ste] F 330 A &5 A
wW 7H TEAE7]eE o7 ofgfjzi(inferior angle)e] AZE

2 = Effect of Scapular Mobility Enhancing Training on Scapular Alignment, Muscle Activity and Motor Function on Upper Limb in Chronic Stroke Patients



S, A $E7

Figure 1. Lateral scapular slide test (LLST) measures scapular alignment in three major postures. (A) is tested at 0°
shoulder abduction, (B) is tested at 45° shoulder abduction, and (C) is tested at 90° shoulder abduction.

(A)

Figure 2. EMG and examination posture used in this study. (A) muscle activity was measured using QEMG—4 (LXM3204,
Laxtha, Republic of Korea). (B) To measure the muscle activity of the anterior deltoid (AD), shoulder flexion started from
0° in a sitting position and the maximum flexion was performed up to 90°.
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Table 1. General characteristics of the subjects

Variables 3¢}

Male (%) 4(66.7 %)
Gender
Female (%) 2(33.3 %)
Hemorrhage (%) 2(33.3 %)
Type of stroke

Infarction (%) 4(66.7 %)

Age(year) 60.83

On set(months) 7.33

K—MoCA(score) 26.50

(41.7%), &4 ol w2t =73 129(85.7%), &4 2
(16.79%)019ict. Hdt AR 58.83+14.104],
7.00£1.77714, K-MoCA 4= 25.75+1.35% 0]}
T2 6% T HAF 47(606.7%), oA} 29(33.3%), HEE
(33.3%), =|7M 498(67.7%), - AF 60.83+15.854],
B2 733+ 1.8671%, K-MoCA 4= 26.50£1.517%0]%]
o} di2at2 0 5 IR} 378(50.0%), &} 378(50.0%),
FY 29G3aW), WA 467w, Wi A
56.83+13.284, WAL 8.00+1.78714, K-MoCA ZH=
24.66+0.637015ict. T12jaL S A T A AlelofA A
Hog fofgt 2lolE Holx| elQlth(p>0.05)(Table 1.
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2 Aedes A & F Ao 7F LLST, EMGE] EMG 4
FMA29] 2}ol5 ERolalgitt. WA LLSTE o7k&= 0° ApAo]
A AFELE -0.36£0.15, RS -0.03£0.180]13L o7 &
2 45° ZpAollA] AlFETEL 0.45+0.34, THRTS -0.21+0.35
ojgiom o7& 90°AAoA AP 0.65+0.41, R
L 012404402 2o|2 HYPT EAFOoR nis ool5t 2}
o]& WK p<0.01)(p<0.05)(p<0.05)(Table 2). 18] &
A T ADO] EMGE AEES 18.99+11.57, WZEe
2.64+7.830% zJolE HYP EAHOTT {oJ5t ol

(N=12)
CG S /4 P
3(50.0 %) 0.343
1.000
3(50.0 %)
2(33.3 %) 0.000
1.000
4(66.7 %)
56.83 —0.402 0.699
8.00 —0.654 0.589
24.66 -1.895 0.065

M+SD: mean + standard deviation. EG: experimental group, CG: control group, K—MoCA: korean version of montreal cognitive assessment

Table 2. Comparison of differences in LLST, EMG, and FMA between two groups after intervention

Variable EG
0° —0.36+0.15
LLST 45° 0.45+0.34
90° 0.65+0.41
EMG AD 18.99£11.57
FMA 7.83%3.25

(N=12)
c6 z p
~0.03£0.18 ~2.637 009+
~0.210.35 ~2.410 015
~0.12+0.44 ~2.250 026
2.64+7.83 ~2.242 026
5.83£3.97 ~0.808 485

M+SD: mean + standard deviation. **p < 0.01, *p < 0.05, LLST: lateral slide scapular test, EMG: electromyography, FMA: fugl-meyer assessment,

EG: experimental group, CG: control group, AD: anterior deltoid
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