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The effects of performing in a marching band on trunk movements and
trunk-lower extremity muscle activities: An investigation of trumpet and
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ABSTRACT:

The purpose of this study was to investigate how performing in a marching band affects the
performers’ trunk movements and trunk-lower extremity muscle activities. The subjects were 10
female university students. The students performed using a trumpet and marching euphonium
while walking on a treadmill, and their trunk movements and trunk-lower extremity muscle
activities were measured. Results revealed that the maximum posterior tilt angle of the upper
trunk increased significantly while the subjects performed compared with their natural gaits. The
maximum anterior tilt angle, rotation angle, and lateral tilt angle of the upper trunk decreased
significantly while the subjects performed compared with their natural gaits. In addition, the
muscle activity in the trapezius, lumbar paraspinal muscle, rectus femoris, biceps femoris, and
gastrocnemius increased significantly. The results suggest that performing these instruments in a
marching band context increases physical stress on the trunk and lower extremities.
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Fig. 1 SL-gait (a), Tp-gait (b), Euph-gait (c) and natural gait were performed on a treadmill.
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Table 1 The angles of the upper trunk and pelvis
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natural gait SL-gait Tp—gait Euph—gait

Upper trunk Maximum anterior tilt angle 39438 49+43 -84+55 -11.5+8.6 b), d), f), h)
Maximum posterior tilt angle -0.8+3.6 -0.9+43 12.0%+6.0 15.2+9.1 c), d), g), h)
Anterior—posterior tilt angle 3.21+0.6 40+05 3.6+=0.9 3711 a)
Lateral tilt angle 41+09 50+1.3 2.6+0.5 2.8+0.6 b), e), f), h)
Rotation angle 6.9+29 7.2+2.1 44+10 43+17 c), e), g, i)

Pelvis Maximum anterior tilt angle 3.2+3.7 7.3x2.7 59+41 6.5+4.1
Maximum posterior tilt angle -0.9+3.4 -42+25 -2.7+42 -3.1+38
Anterior—posterior tilt angle 2.3%+06 3.1%06 32406 3.3%+09 a), c), e)
Lateral tilt angle 6.2+1.2 5.6+1.6 52+14 56+1.5
Rotation angle 9.2+48 13.7x3.7 13.5+4.4 144+29 e)

Mean=*SD, Unit: degree

a) Significant difference between the natural gait and the SL-gait (p<0.05)

b) Significant difference between the natural gait and the Tp—gait (p<<0.01)

¢) Significant difference between the natural gait and the Tp—gait (p<0.05)

d) Significant difference between the natural gait and the Euph—gait (p<0.01)

e) Significant difference between the natural gait and the Euph—gait (p<0.05)

f) Significant difference between the SL—gait and the Tp—gait (p<0.01)

g) Significant difference between the SL—gait and the Tp—gait (p <0.05)

h) Significant difference between the SL—gait and the Euph—gait (p<0.01)

i) Significant difference between the SL—gait and the Euph—gait (p <0.05)

Table 2 The vertical and lateral movement distances of the head and pelvis

natural gait SL-gait Tp—gait Euph—gait

Head vertical movement distance 189+73 345+10.0 324+93 34.3+99 a), b), )
lateral movemnet distance 20.4+8.7 248+59 27.0+34 272+175

Pelvis vertical movement distance 26.1+24.7 35.6+10.0 324+95 33.3+9.0 a), b), )
lateral movemnet distance 40.7£12.0 428+10.4 454+11.3 46.3*+11.5

Mean=SD, Unit: mm

a) Significant difference between the natural gait and the SL-gait (p<0.05)
b) Significant difference between the natural gait and the Tp—gait (p<0.05)
¢) Significant difference between the natural gait and the Euph—gait (p<0.05)
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Table 3 The muscle activities

natural gait SL-gait Tp—gait Euph—gait
Upper fibers of the trapezius 58+27 7.0£35 21.3%+135 33.4%+19.7 d), e), g), h)
Lumbar paraspinal muscles 15.6+8.4 31.2+143 440+214 48.6+23.8 d), e)
Gluteus maximus 23.1£125 36.9+13.8 42.6+18.6 48.6+23.6 )
Rectus femoris 213138 57.6£25.2 62.9+49.8 65.4£36.9 b), d), e)
Biceps femoris 16.4+5.0 422+215 47.3+26.2 51.3%+23.2 a), c), e)
Tibial anterior 27.3£18.7 59.8£41.9 57.9£429 60.9+41.5
Lateral head of the gastrocnemius 25.3+7.2 425+11.4 419+124 42.4+128 b), d), f)

Mean=SD, Unit: %

a) Significant difference between the natural gait and the SL-gait (p<0.01)
b) Significant difference between the natural gait and the SL—gait (p <0.05)
¢) Significant difference between the natural gait and the Tp—gait (p<<0.01)
d) Significant difference between the natural gait and the Tp—gait (p<0.05)
e) Significant difference between the natural gait and the Euph—gait (p<0.01)
f) Significant difference between the natural gait and the Euph—gait (p<0.05)
g) Significant difference between the SL—gait and the Tp—gait (p <0.05)

h) Significant difference between the SL—gait and the Euph—gait (p<0.01)
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