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A Comparative Evaluation about Force and Fatigue on Thumb
according to Input Type for Repetitive Use of Mobile Phone
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Abstract: The purpose of study was to evaluate effects for repetitive use of thumb according to two different input
types (button and touch) of mobile phones. A total of eight young and healthy subjects (6 males and 2 females:
24.63 + 8.04 years) volunteered, and force measurement on thumb using film type pressure sensor was carried out
for an hour. Before the experiment De Quervain’s syndrome test were performed to check the left and right muscles
related with thumb motion and after measuring the pressing force fatigue feeling survey achieved. For a statistical
analysis, 1-to-5 ranking scale was used to score the fatigue feeling. From the result of pressure measurement, forces
acting on thumb in button type were 3.36 times (the right thumb) and 3.16 times (the left thumb) for the touch type.
And the result of survey, fatigue by using the button type of mobile phone was largely triggered than by using touch
type. The abductor pollicis brevis and the flexor pollicis brevis were found as common part of fatigue for repetitively
using thumb during texting messages. In the further study, some quantitative fatigue comparisons for various input
motions are required to analyze repetitive strain injury syndrome.
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Table 1. Selected areas for the survey

Area Remark
A Contact area with button surface
B Abductor pollici_s 1ongus'.s tendon end(APL)
and Extensor pollicis brevis's tendon end(EPB)
C Dorsal Interosseous's area(DI)
D Flexor pollicis longus's tendon end(FPL)
E-1 Abuctor pollicis 's area(AP)

E-2 Abductor pllicis brevis 's area(APB) and Flexor
pollicis brevis 's area (FPB)

T2 5. Attol AMGE A R
Fig. 5. Illustrative pictures used in the survey
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Table 2. Forces(mean and SD) acting on rows and columns for button and touch type

Type Hand Row 1(1,2,3) Row 2 (4,5,6) Row 3 (7,8,9) Row 4 (*,0,#)
R 0.60+0.17 0.59+0.17 0.64+0.17 0.59+0.16
Button
L 0.50+0.15 0.47+0.17 0.51+0.17 0.50+0.16
Touch R 0.19£0.17 0.18+0.17 0.17+0.16 0.17+0.17
oue L 0.14+0.13 0.15+0.14 0.17+0.16 0.17+0.14
Column 1(1,4,7,*) Column 2 (2,5,8,0) Column 3 (3,6,9,#)
R 0.60+0.17 0.56+0.17 0.65+0.17
Button
L 0.53+0.16 0.46 £ 0.16 0.49+0.16
R 0.18+0.16 0.17+0.17 0.18+0.17
Touch
L 0.16£0.14 0.16+0.15 0.15+0.14
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Fig. 8. Survey results of fatigue for the left thumb and the right thumb: button vs touch type
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