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The Effect of Push-Up Plus Exercise With Respiration On Muscle Activation of Around Shoulder
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Purpose The purpose of this study was to investigate the effect of the push-up plus(PUP) exercise with respiration on the
activity of the muscles around the shoulders. Metheds Twenty subjects were performed three types of respiration that
forced inspiration(FI), forced expiration(FE), general respiration(GR) in the each posture of wall PUP and knee PUP.
Prior to the initiation of the study, subjects were clearly informed of the posture of PUP exercise and three types of
respiration. The six types of exercise were randomly selected by numbering card. Each type of exercise was performed
three times, and after the exercise, the subjects had a rest of Sminutes. Surface EMG of serratus anterior(SA), upper
trapezius(UT), middle trapezius(MT), deltoid(DT) muscles were recorded. Results There was no statistically significant
difference in each types of exercise, but in the wall PUP exercise, SA and UT muscle showed highest activity at the FE,
and the FI higher than GR. MT showed highest muscle activity at the FI, and the DT showed the highest muscle activity
in GR. In the knee PUP exercise, SA, UT, MT and DT showed highest muscle activity in FE. In addition, there was no
interaction between the posture of the PUP exercise and the respiration types. Conclusion This study showed there was no
statistically significant difference in the activity of the muscles around the shoulders when PUP exercise with respiration.
However, higher muscle activity was shown when FE in the measured muscles. Therefore, it is suggested to control
respiration for more efficient exercise.
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Figure 1. Surface EMG Device QEMG-4
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Figure 2. Attaching electrodes
A: Serratus Anterior B: Upper Trapezius C: Middle
Trapezius D: Deltoid
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Figure 3. Wall push-up plus
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Figure 4. Knee push-up plus
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Table 1. General characteristics of subjects (N=20)

Variable Total

Gender(male/female) 20/0
Age(year) 29.30+2.72
Height(cm) 172.45£6.01
Weigh(kg) 71.75+10.18

Meantstandard deviation; *:p <.05
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Figure 5. Interaction among of position and respiration
A: Serratus Anterior B: Upper Trapezius C: Middle Trapezius D: Deltoid
FEG; Forced Expiration Group(push-up plus with forced expiration), FIG; Forced Inspiration Group(push-up plus with forced
inspiration), CG; Control Group(push-up plus with discretionary breathing control), WP; wall push-up plus, KP; knee push-up plus,

Table 2. Comparison of muscle activation on wall push-up plus with variable respiration (Unit: %MVIC)

FEG (n=20) FIG (n=20) CG (n=20)
SA 66.30+4.24 58.17+3.66 58.11+4.15 1.37 26
uT 8.34+1.50 5.68+0.59 5.57+1.04 2.01 14
MT 6.97+1.30 7.03£1.38 5.06+0.70 93 40
DT 17.30+3.87 18.39+4.11 21.23+4.75 1.75 18

FEG; Forced Expiration Group(push-up plus with forced expiration], FIG; Forced Inspiration Group(push-up plus with forced inspiration), CG;
Control Group(push-up plus with discretionary breathing control], SA; Serratus Anterior, UT; Upper Trapezius, MT; Middle Trapezius, DT;
Deltoid
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Table 3. Comparison of muscle activation on knee push-up plus with variable respiration (Unit: %MVIC)

SA 64.69+4.12 64.41+4.78 59.63+4.25 42 .66
uT 7.24+0.83 7.13+0.63 6.07+0.66 .83 44
MT 7.87£1.13 6.78+0.53 5.96+0.58 1.45 24
DT 60.81+4.93 48.91+4.53 52.35+4.48 1.77 18

FEG; Forced Expiration Group(push-up plus with forced expiration), FIG; Forced Inspiration Group(push-up plus with forced inspiration), CG;
Control Group(push-up plus with discretionary breathing control], SA; Serratus Anterior, UT; Upper Trapezius, MT; Middle Trapezius, DT;

Deltoid
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