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| Abstract |

PURPOSE: The purpose of present study was to ascertain
how the activity of the serratus anterior muscle, the upper
trapezius muscle and the pectoral major muscle was affected
while the upper arm was being flexed at 70, 90 and 110 degrees
respectively in a closed kinetic chain exercise (wall push up
plus) and an open kinetic chain exercise (static hug).
METHODS: Sixteen healthy young men subjects
participated in the study. Surface electromyography (EMG)
data were collected from the dominant-side muscles during a
closed kinetic chain exercise and an open kinetic chain
exercise. The activity of each muscle was measured
quantitatively, and by the use of the two-way repeated
ANOVA, the data were compared with each other according
to exercises and shoulder flexion angles.

RESULTS: Results indicated that the closed kinetic chain
exercise did not interact with the open kinetic chain exercise

(p>.05). In both the closed kinetic chain exercise and the open

tCorresponding Author : tack@hanseo.ac.kr

kinetic chain exercise, the activity of the serratus anterior
muscle became different significantly according to angles
(p<.05). Its activity increased in order of 70, 90 and 110
degrees (p<.05). In both exercises and all angles, muscle
activity was significantly higher in the serratus anterior
muscle than in the upper trapezius muscle and the pectoral
major muscle (p<.05).

CONCLUSION: The above results show that there is a
need to selectively control the exercise stress of the serratus
anterior muscle in the case of the patients with the shoulder
impingement syndrome characterized by the winged scapula,

insufficient scapular protraction and upward rotation.
Key Words: Surface electromyography, Closed kinetic

chain exercise, Open kinetic chain exercise, Serratus anterior

muscle
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o 218-E0] Mulb& 9] oFs} Bl 2L 9
7} AFto] 9lrkSahrmann, 2002). o 7wz} AAF
5171 1A= F59F ol 7o F2tE 019l
o] GAAQl 28, Y ¥l (recruitment pattern)
I} 289 Zo|7} Z.35th AFT LSscapulothoracic
musculature)-& o] 7fi ] 5of FQ3 7|5L 51,
o] BAYA AEYAE 46|
fletel  f1dmet Ao WAE [ASoF Tt
(Sahrmann, 2002). 2122 SAEZ JHHIEUS
o BPol A BAZIA ALFH 285
Tl R N e R e e e A

FaA717] $1RE SAlR T 1o 24
S LR & lonq ’5‘3"175. o7 FydE A

O

ARGl HFEI  AtKDavies?t
Dickoff-Hoffman, 1993; Jackson, 1995; Lephart, 1995;
Stone 5, 1993; Tippett 5, 1992). EHAIE S5 AHA]
o AgI3olq AH-EA Lol el A 1%
) Aol A 852 AW W o WasEEs)
7 AlgE So) TS 98 ot oakg T
(Kim, 2007; Jang, 2003).

ok Aol ARFSo] A ATE S8 Balike
L5& o|&35lal QJthHardwick 5, 2006; Stone %5,
1993; Tippett 5, 1992; Davies®} Dickoff-Hoffman, 1993;
Jackson, 1995; Lephart, 1995). @3AIESF2 AR 9
A TAE ] Qi Aol 2915ek ASisol

A AGE FAd A8 o Yol 2F5oRE
(Prentice =, 2005), 291 12-9] At 25t FA]
FE5O0F A4 50| SAlsH, T dEor
AT TaAA T S 211, 741 28
7l TEGe] oFg wstel WA Whgste]
44 17he EHeth B3 2G5S 2 3t
o] 2o Yo R ZAgto] AR Yo g
sto] SAE BEo Ao B e &
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EA3k 222 Alpressup)ol B3} oM S 255
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2 Aeizo] A& &5 (push-up plus, knee push-up
plus, press-up, shoulder exten sion, serratus anterior punch,
forward punch, scaption, dynamic hug)-& 90°0]5}of| A A
KSR 59t GFEURY] 2HEAL vlwste] ol A
25 ZREZS AASHITE o] dtoflA] ZERIA
5957 QUL LEE0| EFEAY Bxjo] 1 5
742 el EaHAQ) BEAES Bl AL ohgih
SFA71A] B Al Hla) ARl 2] BRAL 5T QA
£e5olA PEUTY THAE Hgt Aol ot
= A3 olof] whE dFEUZl FHE = aE
2% ZEERY AL oby ¥EG WAk
2 AT e e T A TS A
& vf g ) ZHE(0%, 90°, 110°)0] whe} A
944, 27k 290 FEURY 2EAE ofy

o

Stk RO DY DANESERT &

Fig 1. Closed kinetic chain exercise 90°
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¥ ZAHE7](MP100A-CE, BIOPAC System Inc., CA.
USA)ell cshlct e A18o] | am, 2 7F 712
0] 2 ¢cm?l o|=FFHZA=HTSD 150B, BIOPAC System
Inc., CA. USA)S A Z(dominant) 20 F2}a1o
AT, FEFRE 104l 0] 9100] 43S A
As}719)38) 60 Hz ol &4 x| E(band stop filter)2} 10~
500Hz o) =3} DE|(band pass filter) S A5} Th

D) ) B @ A
AL FHY Se2l4 A A 2%
FART 4%, 26T FEUDY 2B ES
AT 19180 L v A Aol o R
423 o]lzo] o] Hol o] o] THsslE

Fig 2. Open kinetic chain exercise 90°
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2) A ¥4

Ao BAHE 95 g BATRIH U=
£ SPSS(Statistical Package for the Social Sciences) 12.0
229 AgsHc)

PANSL BN GANELE A 9 F
70°, 90°, 110° Al 74A] AJeje]l ot Yo
YRS uas] 9lef v S4E o] 8
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=
=

O>~'D
A=)
oo H

-

A(two-way repeated measure analysis of variance)S S
o, AT HAL 8|4 EH2Y =7 (Bonferroni’s
correction) 2 AR89 Al 7HA] ZH=A R oA A=
$018 Afo]7} Q=] ohmieh. FATH foles

=052 s}k

ro,
o Sis
A

xR

. o
AT F 169 GO Fipthol 2074,
A2 1729 om, B-A45-2 66.6 kgo| A THTable 1).

Table 1. General characteristics of subjects

(N=16)
Mean+=SD Range
Age (year) 20.7+4.8 20~25
Height (cm) 172.9+£20.4 163 ~186
Weight (kg) 66.6+28 55~82
2. BelAE2E SRAERS Al HE 58 20
M2 SHZEZ AYRY 22dE Hlu2t 3
M4 Bl
AN S ET AUAL ST A 9T F9 Zo
UE SART MY PRHEE 2, 25
RO A F-ogt Ao 7E YIATHP>.05). SAHIRT $4
9] 3]
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29 2IHE FRe NS LT 91 5
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70°9-2 w) 6.88%MVICZ ZI=7} W 7PaA Z7)st
a2 AE S50 A= 70052 1) 420%MVIC, 90°
NS o 4,84%MVIC, 110°F-S o] 6.98%MVICE Zt %

7} &t A S7hekSlthFig 3).

=70°

XMVIC
-

3 =110°

Closed kinematic chain Open kinematic chain

Fig 3. Comparison of the Upper Trapezius
Muscle Activity according to the
Shoulder Flexion Angles
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