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The Effect of Shoulder Joint Adductor Muscle Strengthening
Exercise on the Muscle Strength Improvement of the Shoulder
Muscles

Jung-Ho Lee
Department of Physical Therapy, Kyungdong University
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Abstract This study investigates the effect of shoulder joint adductor strengthening training on the
strength of the shoulder joint flexor and abductor and external rotator muscles. These muscles are
essential for the functional activities of the shoulder. A study was conducted with 18 students enrolled
in a university. Subjects were divided into two experimental groups. Both groups performed shoulder
joint adductor strengthening training, three times a week for 2 weeks: group 1, with the elbow bent at
90 degrees, and group 2, with the elbow extended. Using a digital strength measuring instrument, muscle
strength was evaluated twice: before and after the experiment. Intra-group comparison between the two
experimental groups revealed a statistically significant improvement in muscle strength of the shoulder
joint flexor and external rotator muscle in both groups, with no significant difference obtained between
groups. Considering the results obtained, we conclude that strength of the shoulder joint flexor and
external rotator muscles can be increased through 2 weeks of adductor muscle training. Application of
shoulder joint adductor muscle strength training should be considered as a clinically applicable new

alternative when the agonist of shoulder joint flexion cannot be directly addressed.
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o|71&&(shoulder joint)2 - BT F2RE 714

I S vE TER FHAT 58] kst A
g Axz AR T U &5l Toldith B
(clavicle), oJ7#(scapula), Y= (humerus)® T4
=& oj7iEE2 &9 ¥E(synovial join)E TEL] #
ol w2 EFoA B3} 47 FE(ball and socket
joinpoll &Ttet o] ¥ {FL T4 &5 HAM B
2 AL 7HA AL AL, ol=et 2 dd BEY olF
A2 oEE Y] &4 ks $831 8910] HY|&
SIeH1]. oS flol7i(glenohumeral joint),
2929 - (acromioclavicular joint) 2 EH1%F
H4(sternoclavicular joint)2] Al 7FA W&} o7~}
%34 (scapulothoracic joint)& ETsH= 535 3
ey 125 72 ITH2l.

Ao ATEL o7l 8 ol F(flexion),
H(extension), ¥H(abduction), E2(adduction), 2t

Z=(internal rotation), 7I&-E9(external rotation)
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ZFAloblZ(infraspinatus), 22Y(teres minor), ©]
AE(subscapularis)o] ZFEH o/ T8 of
A EZ(deltoid), £715(pectoralis major), W<

g &3

275

SX(latissimus dorsi), Q(teres major)2.& 4
=o] k. oAYE &5 FollA o9 B3 &

ST {250 WIHAA AAY B34S I 2

10 i

AT 2 TRt 7154 250

o
>
it
iy
%
&
x
x
Ne)

. gige 9 oj2) sjo) BT 280
A G5 9lo] AT WL 7t
203 J3e Pk = oo
Mol HERT 23Re 22UAL THs

2

o]

¥EZ(stroke) T}

system)2] &40 =2 2

dgtoA oA d E
H 59 &4 I A 250 9T VA Ayt
ZQl 49 A& HolERr} HEF TR A% o
At F389] &40 2 Qlgf o7 e 25 Mt
Agt=H o]2 s E4S =0 S9AY Je A 2
2 AT T3 A UL FHst= Zo] oA =
oH11l. ¥&%, 1+71& AZH(Parkinson's disease)?]
Ao |A AEEe QoAM= A9 7sF S Al
A A8agonis) T FETY IFATILL oS
(antagonist)] o] 9 F9] TH] L5 (range of
motion) EHE Fo] BR3ITH12]. A9 S At 2
Aoz AWEoS] Qe AE2Y &8 AP 4AY 7
54 E5(functional activity)= 37H171= 7FE 2
WHolZIARE  F54AAAE &Y ARole BE
(spasticity) &7F ¥ s} AlHA] o€ (synergy
pattern)?] A 53 22 W2 Hojso| FEIE] o
ol ¢E E5olA 583 o7 532
< A= S ARF LR AFT]E ol
“oltH13].

ol AFollME ofTE BS9] LEAIE S
o7 Y] YT AR 9] 715H &S FHAE &
At stglon, o7f9] 715idolrt e B 55
S £0]aL H¥EER1 ofAf 7] A 4 ok st
AcH14]. 13 o] A9 A= FAo1E ARSI A

1. O
o=

S ez A7) mi2ol dukelel digt 2
39| a¥fo] gigt A7 olFoIAA| ol ol £

AFolrs AR 7154 B0l 8% oiEEe] &



SHARSH7| &38| B 2] #2438 A6, 2023

7717 Q18 A E%F o) mgel 2

3] )
973t gelo] ofledel 3 2495t ofled £
o] #89] o] vAL P Topugrt

2.1 HTHYRE

£ AoA o) mesto] 2ejat
)1 1) chetnol Akl by 18 &
ool A7S WP A7 A&
Aol eje A AHe ABHAL Xlt
offgrds #9180 YT Wsto] ¢
o9k Wl AL okS H g35ix| oke

=3 Eﬂ _,_A]—_E Q] OH ]:ﬂo_]oﬂ ,p-] X]
sh4, Aol Uh8-2 B ol3s

I

N
10 o> mfn 2@ O ©

sH,
"o,
=

nSL rﬁ

g
=

o .

I

3, AL AEe
5“3 e Aol 2R e A%
ddol Jzste] JPsilon, dA=Fo]
941101] w2} AAEA AEIRE SAE & s
of dis) ul=] SAIskTt

oitrd Hat EHO| AAlo whE AolE dot]
oA &2 dFoM s AT 1 v AAA 2
HAE 90 3 AAE TAE SHL, AAH 2=

o

d
rlO ol
ml 1o 2

O_L:

I

Nk e m
J

>~

Sl

R

1“4

2re AAolA BEAE 5] W A2 TAL 5
s
2.2 OfTfEY BSTC| T2Yst S

A= A" St stabilizer AH](Stabilizer
Pressure Biofeedback unit, Chattanooga, USA)S
o|&ste] o] H5+ A3t EHE F 33, & 25 B¢
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o] A oAt B ASEAL HeHAl
o dHFe MeR A FE= 0%=, F WA F=

SASPHA 524 5(isometric
exercise)S SFEE TAA)A A|AltEon, SHA
252 102 74 & 102 {45 132 5o W0
a *1/\]3]_910111 10315 1M EZ 3}9itKTable 1). AE
3*1]‘5& AL ZF A E Atolof] 38719 F4]
01 j__ui_v,] n2% Z7te} A7 A4S o
Al5HlcKFig. 1).

Table 1. Strengthening training method for the
shoulder joint abductors

Ex1 Ex2
Position Supine Supine
Shoulder 10° abduction 10° abduction
joint 0° flexion 0° flexion
Flbow joint 90° flexion Full extension
) 90° internal rotation 90° internal rotation
wrist joint Neutral position Neutral position

Exl: Experimental group 1; Ex2: Experimental group 2
2.3 O =9 2|9 2

2 AFoA = oi7iET} Avs
ol 7] sfiA A Hof g,
482 Brellth 28wk dXE
(MicroFET2, Hoggan health industries Inc., USA)
£ AHEsIlon, SA99= KgFE A7Aste] H7kAl
44 —?‘JEH (peak force)& S7gstoirH1ol. & A+
oA F 399 | ol gt BHEE HolHY &
RO E ARSIl o, B7te] IS s BIHAC]
o] gk AL T H R E 53 SAHS nSH2
B7ER 1%10] B7ME AT E 54719 &
ZHA B A (Intraclass correlation coefficients)2]
AFF7F2 0.90~0.990]t.

2 AFoA = oiiE e w3a HE 4 7IEREHol
gt €5 Sl TAsks 28-S Brst=T, 0177]1‘*
4 2379 2B AT HesHA Hig &8
AHA(supine position)o A B& SOIEHIL H ]—
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Fig. 1. Shoulder joint abductor muscle training
method and measurement method
(a) Stabilizer equipment (b) Ex1 group training method
(c) Ex2 group training method
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Table 2. Homogeneity test using pre-test

(Table 2). £423 ZE =i BATHOZ {9
g Zo]7F AATHp»0.05).

£ AT AT WY APAE7Ie} ARFE7EE o]
83to] T W ojfBE e LHASIE Lot ).
AdT 1004 oATE FPHSHE  ARBIPL
16.70(£1.21) KgFollAl AF®E7E7E 17.96(+0.74)
KegFE F7lstgion BASMHoRE |Rol3t Ao]7} 1t
ERFTH(p{0.05)(Table 3). o7i&d HHXSAB)S 7
Sojl= AFAFII7} 16.42(£2.60) KgFolA ALEB717}
17.28(£1.68) KgF& F7Ist9lou BAsIH o2 {9
gk Zfol= ltHp)0.05). oi7Td 7HEE-E(SEDS]
Qo= APHAE7I7F 11.04(£1.25) KgFolAl AEE7}
7} 12.09(£1.01) KgZ Z7I6t9er SAsHoz &
ozt #s7F UERTH(p<0.05).

Table 3. Comparative analysis within groups of
experimental group 1

Pre-test Post-test t p
SF 16.70£1.21|17.96+0.74 | -2.431 0.041*
SAB 16.42£2.60 | 17.28+1.68| -1.173 0.275
SEL 11.04£1.25|12.09+1.01 -2.898 0.020*

SF: Shoulder flexor; SAB: Shoulder abductor; SEL: Shoulder
external rotator; Unit: KgF; *p<0.05

AT 2004 ol FRIEE ARB7IE 16.40
(£1.79) KgFollAl ALB717} 17.74(+1.48) KgF= &
71eldon SAstHozE {olst Afo|7t yEtth
(p<0.05)(Table 4). oJ7|TA HPZo] 7ol ALY
717} 16.11(£2.49) KgFollAl AEE717) 17.36(+1.58)
KgFi 5_7].3].0:1 01,]. Ez]]?‘ﬂ—@ oz %_g]ﬁ]— ;‘(]_o],‘:_ oloj
™Hpy0.05). o7 7IBEELY Aol AE7L
7} 11.39(£1.29) KgFolA AREH7I7} 12.49(+0.62)
Kg2 F7Istglon SAgE o g [o5t #ishr vehst
Hp<0.05).

Table 4. Comparative analysis within groups of
experimental group 2

Pre-test Post-test r D
Fx1 Ex2 d p SF [16.40+1.79|17.74+1.48| -3.678 0.006*
S [1670+1.21]|16.404179| 0419 0.681 SAB  [16.1132.49[17.36%158| -1.595 0.149
SAB  |16.4242.60|16.1142.49| 0262 0.796 SEL  [11.39+1.29]12.40+0.62| -3.234 | o0.012*
SEL  [11.04+1.25]11.39+1.29| -0.580 0.570

Ex1: Experimental group 1; Ex2: Experimental group 2: SF:
Shoulder flexor; SAB: Shoulder abductor; SEL: Shoulder external
rotator; Unit: KgF: *p<0.05
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SF: Shoulder flexor; SAB: Shoulder abductor; SEL: Shoulder
external rotator; Unit: KgF; *p<0.05
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£ Aol = BEA ] ARl wEt ERadte] Aol
UEA] Lot ttH(Table 5). oA 329 &

7}
FuzleFe AFLL 10] -1.25(+1.54) KgFolQal Ay
T 2% -1.34(£1.09) Kg& AFF 29] ¥sleko] tha

Aoy BAHoZE {23t 2pol7t HATHP»0.05).
Td HE29 Aol RSN A 10]
-0.86(+2.20) KgFeli AgF 2= -1.25(+2.36) KgF
Fom, opikd 7IEEULS A% 10] -1.04(+1.08)
KgF, A¥F 27} -1.09(+1.01) KgFdct. 33 7%
SO ZEHSRRS AYE 27t Flou BAFeE
gk Atol= FATHP»0.05).

Table 5. Comparative analysis of muscle strength
change between groups

Ex1 Ex2
(pre-post) | (pre-post) ¢ P
SF -1.25+1.54 | -1.34+1.09 0.139 0.891
SAB -0.86£2.20 | -1.25£2.36 0.365 0.720
SEL -1.04£1.08 | -1.09£1.01 0.819 0.919

Ex1: Experimental group 1. Ex2: Experimental group 2. SF:
Shoulder flexor; SAB: Shoulder abductor; SEL: Shoulder external
rotator; Unit: KgF: *p<0.05
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5=, FHAN(sleep disturbance), °JAFQ
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