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Abstract

On-line games have become more and
more popular since 1990. According to
reports from Institute for Information
Industry of Taiwan, there were more than
2.88 million different users played on-line
games during October, 2003 in Tawan.
Among them, students from senior high
schools and universities were the major user
groups.

The prevalence rates for
musculoskeletal disorders (MSDs) among
VDT users were high according to previous
researches. On-line game is one kind of
VDT task which usually using mouse as the
main inputting device. Cooper (1998)
showed that higher muscular load was
observed whilst using a computer mouse
compared with using a keyboard. Therefore,

this study aimed to explore the subjective
1



MSDs prevaence of the main ortline game
users and assessed the associated risk factors
in the laboratory by employing genera
internet browsing task as the control.

Results showed that playing ontline
game is not the only risk factor associated
with the subjective discomfort problems for
the main on-line game users of Taiwan. The
other risk factors such as part-time work,
general VDT task were also significant risk
factors. It was observed that the subjective
musculoskeletal discomfort rate on the right
wrist for on-line game users (32.2%) was
significantly higher than that of the
nornron-line game user (21.9%). For
long-time on-line game user (playing more
than 3 times per week and more than 2 hours
each time), the subjective discomfort odd
ratio on the right wrist was 1.70 compared
with the other users.

Further results of the laboratory
experiments showed that the average mouse
clicking rate for the experiment ortline
game task (60 times/min) was 11 times of
the controlled internet browsing task (5.4
times/min). For online game task, the
%MV C value for the right flexor digitorum
superficials (2.62%), which is responsible
for clicking mouse, and the right extensor
carpi  (5.62%), which is responsible for
forearm flexion, were found significantly
higher than those of the control task (1.61%
and 4.61%). Besides, on the right wrist, the
50ile and 90ile ulnar and radial deviation of
the on-line game task (ulnar 10.5 and 17.4
degree, radial 3.4 and 7.3 degree) were
found significantly higher than those of the
controlled task. Significant right wrist
extension angle for online game task was
also observed compared with the internet
browsing task. It was concluded that all the

above adverse effects were associated with
the characteristics of on-line game tasks.
The online game users may maintain a
larger right wrist extension angle for rapid
mouse clicking movements and employing
larger and high frequency of wrist ulnar and
radial deviation movements for changing the
3D viewing angle.

In conclusion, we suggest that the
operating interface of the on-line game
should be designed to reducing the mouse
clicking frequency and ulnar and radial
deviation movements. A long-pressing for
continua clicking movements design may
be a possible alternative. Besides, replacing
the view angle changing button from the
mouse to the keyboard and operated by the
left hand may also reduce the wrist radial
and ulnar deviation problems. Recently,
some specific mice designed for on-line
game with high optical resolution which
may result in more rapid movements by
smaller wrist movement may also reduce the
wrist ulnar and radial deviation problems.
Further studies are needed for proving the
above aternatives.

Keywords: On-line Game, Muscul oskeletal
Disorders (MSDs), Posture, Muscular Load
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