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A slouched body posture decreases arm mobility and changes
muscle recruitment in the neck and shoulder region
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Abstract
Purpose - Loag-tcem use of unfivorable postures, congeni-

aging or discasc may gencrale an increased thoracic curva-

resuliing in pain and dissbility. We wanicd 1o cxemine
whether a slouched postural aliznment with
racic kyphosis changes the shoulder kinematics and mus-
ele setivity in upper trapezius (UT), lower trapesius (LT)
and serratus anterior (SA) during arm elevation. The zim
was to determine if a slouched posture influences range of
matioa, muscle activation patterns, maximal muscle acti
ity and the totl muscle work required when performing
arm clevations.
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Method Twelve male subjects (233 % 15 yearsh per-
formed maximum arm clevations in upright and slouched
postures, A combined 3D movement and EMG system
recorded arm movemeats and spinc curvature simulanc-
ously with EMG activity in the UT, LT and SA.
Results  Slouched posture affected the biomechanical con-
ditions by significantly decreasing maximum arm elevation
by ~15° (p<0.001) and decreasing anm movement velocity
by ~8 % during movements upwards (p < 0.001) and down-
wards (p = 0.034). The peak muscle activity increased in
all muscles: UT (p = 0034, +313 %), LT (p = 0.001.
4486 %) and SA (p = 0.007, +209 %). The total mus-
cle work increased significantly in the slouched postare
luring movements upwards: UT (p = 0.003, +366 %).
LT (p < 0.001, +59.0 %), SA ( = 0.002, +194 %) and
downwards: UT (7 = 0.012, +298 %) and LT tp < 0,001
+1225%).
Conclusion An increased thoracic. kyphosis was found
assosiaicd with marked increased physical costs whea per-
forming arm movements. Hence, paticats suffering from
neck-shoulder pain and disabiliy should be imestigaicd
and treated for defective thoracic curvature issues.
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Table 1 The arm movement properties when standing in upright and
slouched posture

Arm positions and motions  Posture Statistics
Upright Slouched p values
Initial vertical (°) —729(0.6) —76.6(0.6) <0.001

Maximum elevation (") 78.5(1.9) 63.0(1.8) <0.001

Movement upwards (°) 151.5(1.9) 139.5(1.9) <0.001
153.3(2.2) 1409(23) <0.001

Time-upwards (s) 4.8 (0.1) 47(0.1)  0.677

Movement downwards ()

Velocity-upwards (°/s) 32.0(1.0) 29.7(0.9) <0.001
Time-downwards (s) 5.2(0.1) 5.2(0.1) 0.970
Velocity-downwards (°/s) 29.9 (0.8) 27.3(0.7) 0.034

The definition of the angles and signs of the angles (Cartesian coordi-
nates): —90° = exactly vertical downwards; 0° = exactly horizontal
and +90° = exactly vertical upward

Mean and SEM values are presented
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