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Contact pressure measurement of the computer mouse and wrist

during mouse operations by TekScan

ZHANG Xu-shu'?, GUO Yuan'?, AN Mei-wen', ZHANG Ming® (1. College of Mechanics,
Taiyuan University of Technology, Taiyuan 030024, China; 2. Interdisciplinary Division of Biomedical

Engineering, the Hong Kong Polytechnic University, Hong Kong, China)

Abstract: Objective To study the characteristics of mouse-desktop and wrist-desktop contact pressure distribu-
tions during different mouse operations, and investigate the influence of desktop on the mouse and wrist during
mouse operations, so as to obtain biomechanical references for musculoskeletal disorders of the hand and wrist.
Methods The laser scanner and TekScan pressure measurement system were employed to measure contact
area and contact pressure of the mouse and wrist during different mouse operations. Results The contact pres-
sure, contact area, and contact force varied with time, and the peak contact pressure of the mouse and wrist with
desktop were obtained. The peak contact pressure of the mouse in single clicking of left, right key and scrolling of
middle key was 62. 87, 33. 83, 74. 66 kPa, respectively, and for the wrist, the minimum contact pressure ap-
peared in key clicking, being 23.25, 11.02, 16.26 kPa, respectively. Conclusions During mouse operations, the
thenar, hypothenar as well as the ulnar and radial sides of the wrist are persistently subjected to the continuous
pressure, therefore, repetitive and continuous mouse operation can lead to the development of carpal tunnel syn-
drome of wrist or other MSDs.
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Fig.1 Scanning image of the mouse during right clicking

( clicking up)
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Fig.2 Transducer of TekScan for pressure measurement
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Tab. 1 La)ser scanned contact area of the mouse and wrist during

different mouse operations
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Fig.3 Contact pressure distribution of mouse and wrist during dif-
ferent operations (a) Clicking down ( down to bottom, scroll-
ing peak for middle key) , (b) Clicking up (up to top, scrolling
peak for middle key)
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Fig.4 Peak contact pressure of the mouse and wrist varied with time during mouse operations (a) Left key clicking, (b) Right key clicking,

(¢) Middle key scrolling
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Tab.3 Peak contact pressure, contact area and contact force of

the mouse and wrist during different mouse operations
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