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Abstract
This study was to identify the effects of Mobilization with Movement combined with exercise (EMWM) on

Purpose :
syndrome of the shoulder
(K-CSS). The ultrasound (AHD), ROM (flexion, abduction), pain intensity (for shoulder flexion) and functional performance

acromio-humeral distance (AHD), range of motion (ROM), pain intensity, and functional performance in patients with impingement
Methods : The subjects were 40 patients diagnosed with impingement syndrome of the shoulder. Twenty subjects are randomly
The AHD was significantly increased in Group 2 compared to Groups 1. No significant difference was observed

assigned to each 2 different groups; Group 1. (exercise group), Group 2. (EMWM group). Three weekly interventions were given

for 4 weeks
The main outcome measures were ultrasound, goniometer, visual analogue scale (VAS), and Korean Constant shoulder score

(K-CSS) were compared between the groups.
between the groups in the range of abduction of the shoulder, but the range of flexion was significantly increased in Group 2
compared to Groups 1. Pain intensity was significantly lower in Group 2 than in Group 1, and functional performance was

Conclusion : An intervention that combined mobilization with movement with exercise was more effective than exercise alone
b

Results
significantly increased in Group 2 compared to Group 1
for rapid recovery from shoulder injury and improvement in functional performance
Key Words : acromio-humeral distance, exercise, impingement syndrome of the shoulder, mobilization with movement
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I A7e) W7 2 BaK

NEFE FE Agurths FHe g4 % ol 1
23 wQlol AN AYge] O
%ol Al BAFE 18] ol o NEZFS 7 F ArhLinsell

5, 2006). o7 E2L Stels o)t Aglo|= G-2HA4]

= & =
BARQ, oW $EEFL, DUEIETL
Wobil oPIE%, ©BHWA R YA, BAL, 2
FAHE FEUE Sol AUtk ol A F ofjHA
ZEZ% 5 (shoulder impingement syndrome; SIS)-2 o7}
$5e Tashe A9 4455 % A Fa By
Hlo)th(Ludewig & Cook, 2000; Ostor 5, 2005).
MEE 55T T =3 = dE Al o
m 2O FZkK(subacromial arch)o] & A3 X of ulz}
o]& A7tz AR ZAQ LS5 (rotator cuff)o] 7
Zolu f&FHY, R4 1A FAE SolA
SAEE )AH g W uhE AAS EEtNeer,

1972; Van der Windt 5, 1995).

A7) BRI G oA FESFEE 4%
s by 3 aQomt A, 245U 2 o

FH 259 ofsl B4, o7 Y]sol4t Lelal A,
5% AR w3 ol 9lek(Haryman 5. 1990;
Kaya &, 2011; Leroux 5, 1994; McClure 5, 2004; Tyler

5, 2000). SEBTY] FY B WY A 2 TK

o] &3l (couple force)d} 2 HH2E-0 B4 #4
L =of thsf 9w o] Bl ‘%f— NE e d=
gF Ao|(translation)”} FESTLS AT 4 Ut

(Ludewig & Reynolds, 2009; Neumann, 2002).
Sl o vhE FurEo] of e

J-Hx% og :L

FESFTOl AW NP2 Aol 2 BE
sl L HaE wekel w SlEuare A oue
o WS doA ot 5 WA 5 Sl
o BAAFUSIS AT ET WAL S en) T2
Fa, 9 Sold B 4 glon oAe JMREL
715 A0S Z#stch(Burkhart =, 2003; Michener %,
2003)

o 7fm E-2]-¢|2w Alo] 7 Z](acromial-humeral dis-
tance; AHD)= $1%59] ol %52 erd 7HgAel A
At obehmel o1z wie) Aol Az = Folun), ol
A =225 207 Qg AHD Hsl= 11 Alo|E &3}

2e5dy 487 e AnzAo) HREe
d 2712 2707171 S8l AN EE ARl ta
Aol g e A1 Fad oule] A4
nw AgHoR A&Hoz wUHYso} T S
A dth(Cholewinski =, 2008; Neer, 1972).

43, oA $EFFEEL AR A EAY
uitHe JASA 9JstF A A|(anti-inflammatory medi-
cations)?} £ x| Zo|th(Ylinen 5, 2013). o|& ET| X &
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Tadhe T30l olEE ] o ¥l THEe I 4) 5
=7 AH(Neer, Hawkins, Jobe test) 5 %
oA FEHrES Hole SAES YR 53

2 Aol ofg A7 £42) A4S AL A1
QU A 3) 45 W AR 4) A 3AY o]y of7)
A A=olHo| Qi Aoln], HE AL U F
Aol A ol FYAE QA oz AT Om, F
A7 FF ThE kROl ARE WA G AL ok
skt

Aol Hold AR F 403 FA92 4 18 9
2092 Wy ston, 2 g FAEel w27
o Foz Witk FAHE A GAZE ofw B9
2o} gl

A o Ao I ES 3 HEH F
A H o] AF-A AL E(Bang®} Deyle, 2000; Kachingwe 5,
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Table 1, Exercise programs for patients with shoulder impingement syndrome

Type Exercise Intensity
. Sleeper stretch
Stretching

(Posterior capsule) Cross arm stretch 30sec/Sreps

(supine position)

90°/90° rhythmic

stabilization

Strengthening Shoulder external
. 10 3set:
(Rotator cuff) rotation reps/3sets

Shoulder internal

rotation

Stabilizing Scapular retraction
10reps/3set:
(Scapula) Push-up plus reps/3sets

ol ol WA wet 1% 9 1% oo
x]@ﬂ 9l g=71Me 2-8-8H% cHMulligan, 2003)(Fig 1).

% 450 AA F 334 18] & 103]S lset 1P,
set & 30% TAE Bosh 3setE WHESHY &2
a3 S ol Atk of slyel BHe Ay
Ry dAEe 243 Pl 2eE B
FulUo] £5HE F7HA
ghspol wE pE7MEY
2} 3} th(Mulligan, 2003).
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Fig 1. Mobilization With Movement (MWM)
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27t A5}

T2 SAstA AZkA AFAL # X (visual analogue
scale; VAS)E AH&-3} 91t} Delgado-Gil 5(2015)9] <1
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= 4k
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(1) BHtolgt TARE o4

BARE PAEEE AU A Bgtol o
o

#s 52 wa
s}ﬁt}(Constant & Murley, 1987).

AR ZAFE o R F 1008 WA FA
A 350 ARA HE SHOR Lol u, Fu
Hest 55 AR 154, QAT A% 0goR
FEIAAL ABA AERE oA $AY 4077
29 25gom TAHelgth

AZzo] gt AFoA YA Y X x(Internal
Consistency) cronbach alpha= 0.60]1 7 AR-AY 7 AP of| A]
F2 W AASE 08~0960.2 HlmA ST 24
EF2 RBIESItHRazmjou 5, 2008; Roy &, 2010).

2 Aol A ALEE0]7] ol T ZARE o] 74
(Korean-Constant shoulder score; K-CSS) E3F Choo &

ZH W A A7 0947 -5
o2 BuEQ ES K-CSS&=
100@ HHo R AR i dA

0140 ATE %’SH
o AFES 7
A3} vpErbA 2

o s 4TS 68 RIS 2HT 4 AES 2
RE x*E(EZ, AT SS9} AT B

‘%L 2) 2o wisf & o AlEetste] EASHAT

Wh K-CSSE A-g-st /\}A/\}gzg AHE E5
.4 Aulzo] 7|548 Hrol & v 3}

FPE

o
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ja)

4. By
A A F MR EMWM) Y AR 54
205 et FAAES B 98 SR 4

2
7 (independent t-test)S A1 A] ’3]-912111, 715 %+ AHD, #
A7rERSl, 55 Bx, 7Ie5d H=(K-CSS)9| Hel=
glsty] AsiA SA 28 A 37—94 %)= T }
o] SR E t-7 7 (independent t-test)= A A8 Th
Opze WE L =052 3t A X2 SPSS for
A8 A T

C/)

o[r
01

windows(ver. 22.0)2

e DI

ALRYR] EHL e gom A A A

Table 2, Baseline demographic and pre treatment of subjects for each group (Unit)
Mean+SD
Variables Exercise EMWM p
(n=20) (0=20)
Gender (male/female) 6/14 8/12 520
Age (years) 51.2549.65 50.90+10.40 913
Height (cm) 160.30+£9.28 161.55+8.30 .656
Weight (kg) 64.75+7.16 64.507.90 917
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Mean+SD
VRIS Exercise EMWM p
(n=20) (n=20)
BMI (kg/nr) 25.11+2.10 24.69+2.12 531
Pain duration (months) 10.45+5.09 9.65+5.40 .633
Dominant hand (right/left) 17/3 14/6 442
Affected side (right/left) 15/5 12/8 .520
AHD pre-test (mm) 10.93+1.37 11.04+1.23 781
Flexion pre-test (°) 123.50+10.27 129.75+11.30 .075
Abduction pre-test (°) 99.75+12.51 106.75+16.16 134
VAS pre-test (score) 6.80+1.70 6.80+1.66 993
K-CSS pre-test (score) 65.95+10.51 63.35£7.42 372

Exercise=exercise group; EMWM=exercise+mobilization with movement group; AHD=acromio humeral distance; VAS=visual analogue
scale; K-CSS=korean-constant shoulder score

2. oj7lw &-2-2]-¢1EwW Afo] AT A oj7j@de] AHDE THFOR FA Z
EMWMZolA  e52rrt  felad  S71sig
SEE EMWM 1He] 2tol§ doliy] 9Jal A (p<0.05)(Table 3).

ol
s
X,

Table 3, Results of changes in the acomio—humeral distance (AHD) (Unit : mm)
Variables Pre-test Post-test t P
Exercise 10.93+1.37¢ 11.30+1.34
-4.604 .000
EMWM 11.04+1.23 11.97+1.12
*Mean+SD

Exercise=exercise group; EMWM=exercise+tmobilization with movement group

3. ZA7FEw oo wst &&wl EMWME 7he] Aol eroti 7] 93 A
A 3y WRAENSIS vl B4 AT EMWM]
) 23 A eBFret §o\5HA Z715HAThp<0.05)(Table 4).
Table 4. Results of changes in the flexion range of motion (Unit : ° )
Variables Pre-test Post-test t P
Exercise 123.50£10.27° 137.50+10.32
-2.908 .006
EMWM 129.75+11.30 153.50+13.68
2) E +&T Y EMWMT: 719 ZpolE Hrobi 7] Qs FAY
A Y BAEEGE v AR 23 EMWME]
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=i
Al TR 723 Zpol= gl TtH(p>0.05)(Table 5).
Table 5. Results of changes in the abduction range of motion (Unit = ° )
Variables Pre-test Post-test t P
Exercise 102.25+14.37° 133.25£16.16
-0.481 633
EMWM 109.25+17.94 144.00+13.14

4. FFRA=S W3}

2FRI EMWME 2te] Zol g rotns] $13) 57

Table 6, Results of changes in the pain intensity (for shoulder flexion)

(p<.05)(Table 6).

(Unit : score)

Variables Pre-test Post-test t P
Exercise 6.80+1.70" 3.92+1.48

5.989 .000
EMWM 6.80+1.66 2.08+1.19

5. 7l e =9 W)

1) BAEE OffEe

&I EMWMSE o] Apol & dotiy] 9fsf SA)

Table 7. Results of changes in the K—CSS total score

(Unit : score)

Variables Pre-test Post-test t P
Exercise 65.95+10.51° 70.60+8.64
-4.578 .000
EMWM 63.35+7.42 86.30+5.36
V. o3 =, A55qgwe vAE EnE vwstug sich
oErae] ERHQ 7155ael oAl ol7jm B
£ AL oA FEFZFRE PN el 45 71 B AT AYHLE RASh 2= vhe Fasit
ol A PzPolt LEFAYWS Agstun dgpe) (bugue-Suarez 5, 2013). of F1HS AHDE =42,
L eE W SRS FU wAEEEMWME T aT oIS ZEEEe R ol fEm vzt
AW the E4Z o AmAY ofim Boeet gm  FIHEE WAWA Hol "R ol &4
a} FA L TR EERD o
W sl Ae|(AHD), ol7jEde] BAFEWS, By 20 MOl AR daE i SESS 2R
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=du P DHsHA Ak o] leH(Luque-Suarez 7,
2013).
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