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Abstract

The smart-phone has become a necessity for most people. In this study, we determined that using a
smart-phone for 20 minutes can cause increased neck and shoulder muscle activities and fatigue.
Seventeen healthy male smart—phone users who attended Yonsei University played a smart-phone game
for 20 minutes and changes in their bilateral cervical erector spinae and upper trapezius muscle activities
and fatigue were measured. To assess muscle activities and fatigue, we used the following variables: the
median frequency, the 50th percentile Amplitude probability distribution function (APDF) value (median
load), and the discrepancy in the 90th percentile APDF value and the 10th percentile APDF value (APDF
range). A paired t-test was used to compare pre-smart-phone-use status with post-smart-phone-use-
status. The median frequency of the bilateral cervical erector spinae and the upper trapezius decreased
significantly after 20 minutes of smart-phone use (p<.05). In addition, the 50th percentile APDF value of
the bilateral cervical erector spinae and the right upper trapezius increased significantly (p<.05). The
APDF range of the bilateral cervical erector spinae and the upper trapezius also increased significantly
(p<.05). However, the 50th percentile APDF range of the left upper trapezius was not significantly
different (p>.05). These findings suggest that using smart-phones for 20 minutes can induce muscle
fatigue and increased neck and shoulder muscle activities.

Key Words: Amplitude probability distribution function; Cervical erector spinae; Median
frequency; Smart-phone; Upper trapezius.
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Table 1. General characteristics of subjects (N=17)
Characteristics Mean+SD* Range
Age (year) 21.1£1.9 20~25
Height (cm) 174.3+4.3 168~178
Weight (kg) 65.4+5.9 57~175
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(hour/day)
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Figure 1. Comparison of each muscles

between before using smart-phone and after
20 minutes using smart-phone (APDF:
amplitude probability distribution function,
LCES: left cervical erector spinae, RCES:
right cervical erector spinae, LUT: left upper
trapezius, RUT: right wupper trapezius,
p<.05).
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