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Comparison of Muscle Activities Serratus Anterior and Upper
Trapezius Muscle During Scapular Protraction in Quadruped

Position at Legs Difference

Hee-gon Kim, Byeong-jun Hwang", Jong-woo Kim?

M&B Exercise Center
Kye-Lim Body Type Correction Exercise Center”
Physical Therapy Center, Park Haspital”

Key Words: ABSTRACT
Quadruped
position,
Serratus
anterior
muscle
Activities,
winging
scapular

Background: This study was conducted to investigate the effect of leg lift difference on the
serratus anterior muscle and the upper trapezius muscle when a subject with winged scapula
performs a scapula protraction exercise in a fourleg crawling posture. Method: Twenty normal adults
and 20 subjects with winged scapula participated in the experiment. Surface EMG recordings were
collected from serratus anterior muscle and back trapezius muscle during scapula protraction
exercises. Scapular winging is measured with the lifting distance of scapula retraction to the back
using an electronic digital caliper. In two groups of fourleg crawling posture, the two legs support,
the dominant leg lifting, and the non-dominant leg lifting, including the scapula protraction, were

performed. To examine the difference between groups in the variance analysis, the Bonferroni

correction was used (significance level a=.017). Statistical significance level o was .05. Results: There

was a significant difference in serratus anterior muscle and upper trapezius muscle during push-up

plus exercise in leg lifting in fourleg crawling posture, but there were no significant differences in

muscle activity between serratus anterior muscle and upper trapezius muscle, and there was no

significant difference according to the presence or absence of scapular winging. Conclusion: For the

shoulder stability of the ipsilateral side with the serratus anterior muscle, the leg-ifting posture is

effective in the fourleg crawling, and also when a subject with winged scapula chooses an exercise,

lifting the ipsilateral side of leg with scapula protraction exercises at the same time may have a

positive effect on scapula dysfunction.
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Quadruped position

A: Start position

C: Protraction with leg raise

Figure 1. Push-up plus exercise
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Figure 2. Measured Winging distance. A: Sitting
position B: Quadruped position
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Figure 3. Placement of surface electrodes. A: Upper
trapezius B: Serratus anterior
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CHefo| YHtA X742 CH21t ZCH(Table 1).
Table 1. General characteristics of subjects
Normal Winging t(p)
Sex(male/female) 9/11 10/10 .313(.759)
Age(years) 26.15+3.32° 26.00+2.90 .156(.880)
Height(cm) 165.37+7.87 169.00+7.15 -1.523(.123)
Weight(kg) 59.37+13.89 62.50+11.98 -1.76 (451)
o Sitting 1.26+.12 1.73+.23 -8.073(.000)
Winging
distance(cn) Quadruped 2.54+.27 3.27+0.27 -8.410(.000)

*MeantSD, *p<.05

Table2. Comparison of SA activities between two groups and three exercise in quadruped position

F(p)
Both Right Left . Group Xx
Group Exercise .
Exercise
NG 27.99+12.04° 41.06+13.38 29.84+11.79
EG 27.23+9.01 37644932  2957+10.39 545 12.754 232
(.465) (.000)* (.793)
t(p)b .237(.821) .943(.355) .085(.939)

Mean(%MVIC)+SD, PBonferroni correction, p<.017, * p<.05

NG : Normal group, EG : Winging group, SA: Serratus anterior, Both: Non raise, Right: Right leg raise,

32
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Table3. Comparison of UT activities between two groups and three exercise in quadruped position

F(p)
Both Right Left
e Group Exercise Group X
Exercise
NG 5.60+1.39° 7.17+1.84 6.66+2.22
.012* 5.232 .643
EG 6.11+1.53 6.99+141 6.38+1.63 (944) (007)* (527)
t(p)° -1.113(.273) .344(.734) 443(.660)

aMean(%MVIC)£SD, "Bonferroni correction, p<.017, *p<.05
NG : Normal group, EG : Winging group, UT: Upper trapezius, Both: Non raise, Right: Right leg raise, Left: Left Leg raise

Table4. Comparison of the ratio of SA/UT between two groups and three exercise in quadruped position

Flp)
Both Right Left
° ¢ Group Exercise Group X
Exercise
NG 5.04+1.97° 6.00+2.23 4.89+2.45
74 3.0 27
EG 4.49+1.09 5.56+1.73 495+2.14 (390) (052) (763)
t(p)° 1.10(.280) .70(.488) -.08(.935)

aMean(%MVIC)+SD, "Bonferroni correction, p<.017, *p<.05
NG : Normal group, EG : Winging group, SA: Serratus anterior, UT: Upper trapezius, Both: Non raise, Right: Right
leg raise, Left: Left Leg raise
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