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Comparison of the Lower Trapezius Muscle Activity during
Three Different Shoulder Flexion Exercises in Healthy Subjects

Byeong-Hun Hwang, Tae-Jin Jang, In-Cheol Jeon

Department of Physical Therapy, College of Life and Health Science, Smart Healthcare Convergence Research Center, Hoseo University, Asan,

Republic of Korea

Purpose: This study investigated the muscle activity of the lower trapezius (LT) during three different shoulder flexion exercises.
Methods: Twenty-three subjects between 20 and 25 years of age were enrolled. The subjects were asked to perform three different
shoulder flexion exercises: 1) shoulder flexion in prone (SFP), 2) shoulder flexion in push-up with a swiss ball (SFPUS) and 3) shoulder
flexion in a quadruped position with a swiss ball (SFQPS) in random order. The muscle activity of LT during each shoulder flexion exercise
was measured by using surface electromyography. The muscle activity of LT was compared using one-way analysis of variance (ANOVA)
and Bonferroni post hoc test among three different shoulder flexion exercises. The statistical significance level was set at a=0.01.
Results: The muscle activity of LT was significantly different among three different shoulder flexion exercises (SFP, SFPUS, and SFQPS).
The LT muscle activity with SFQPS exercise was greater than SFP and SFPUS exercises (p < 0.01). There was no significant difference in LT

muscle activity between SFP and SFPUS exercises (p>0.01).

Conclusion: The LT muscle activity was greater during SFQPS than SFP and SFPUS. Therefore, SFQPS exercise can be recommended for

selectively activation of LT muscle.
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Figure 1. Three different shoulder flexion exercises. (A) Shoulder flexion in prone, (B) Shoulder flexion in push-up with swiss ball, (C) Shoulder flex-
jon in quadruped position with swiss ball.
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Subjects (n = 23) <:>

Bonferroni adjustment

Inclusion criteria
®  Without a history of shoulder surgery
® No movement restrictions due to pain
Exclusion criteria
® With nervous system disease or shoulder contracture
® Symptoms of inflammation in the upper extremity

One-way RMANOVA

SFP <:> SFPUS <:> SFQPS

(%MVIC) (%MVIC) (%MVIC)
Figure 2. Flow chart.
Table 1. %MVIC analysis **
Mean=SD (%MVIC) I e |
Muscle Fvalue pvalue
SFP SFPUS SFQPS 0 r I
LT 61.32+14.12 69.44+12.92 7898+9.29 13 <0.01* 80
SFP: shoulder flexion in prone, SFPUS: shoulder flexion in push-up with swiss 70
ball, SFQPS: shoulder flexion in quadruped position with swiss ball, LT: lower tra- 60 | I
pezius, SD: standard deviation, MVIC: maximum voluntary isometric contraction, 9]
*significant differences. ; 50 |
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