PRI LT E S 52
g xdp4

eX3 ERS S 3 S EREEFESIIEE : 28 (00

El S B B T K U

> % % s MOST 104-2221-E-040-007-

#}o= & OF - 104#087 01p 2105%10% 31 p

#H o7 oo :‘J.%ﬁ%—’a%ﬁ%ﬂéié’%%ﬁ
FELEA RER

I A NI AN E

FESEAR D AL - EMEAR D ETR

Ao B NAREERE R EER

P X R 106 & 01 * 31 P



oo Bk

o4 R

PHAGY O S FEHFL LT Lo - B Ad p

e 4 JFE D FAET FRASELE > A X ELEF AT

mgﬂa@ﬁﬁﬁ ﬁé;wm%m,gﬁmmp¢%€ﬂﬂﬁ
N 91 /:,,

Bosdete B E A shdugr 4T g 4 - S SR
- A P Bedez 2 g B/ G Y %‘Eﬁgéi\ﬂs et fE
# Feends ke B A& (115% ~ 100% ~ 80% ~ 65% "% & % ) » fI* = ad T4
¥k SLgE e A Fla AT 0 305 (F L6 F e
14 £)65fk 21 b £ & 4 ffg ® phe gt & T ke chiff AR Y o B
i&‘%$4%‘%$ﬁ@U£%&Fﬁ?4i%&ﬁ#ﬂ’i#
2% * Two-way repeated measures ANOVAE {7 4 47 » b3t g % ¥
a‘é ? 0.05
N DE- &= —4\?.1%’##‘5‘ ’ﬁ’]‘}?rﬁ}id‘ﬁ’ﬁlfrvlffﬁﬁ“dﬁﬁaw

% ***%wwwiﬁtﬂ’méﬁﬁﬂw’ﬂuﬁ»% R
vEG R ER 4 BRI AR P - TR ORI AER S 3)
ﬁﬂyﬁﬁiﬁkﬁﬁﬁH&V%%%&ﬁ%*—ﬂﬁﬁﬁ“ww“
AL B E o A AR T AR H T Red anff e F 7 A
F o A)D Ly B UDLITtertd 3k 35 i sbAzgr &7 s (7 7 BT F 3
S (kTR A 0F) 0 F b o 1100 F B R sbAcyr kT pRey
4'M&FW?J%JEFW€’méﬂﬁ“ML%wﬁ%ﬁ@
BATEE > A ¢ F G RS @ N T BARY hBAT AT o T A
i”p?ﬁ» v — R R 0 100% 2 115%% F B R R R &

ﬂ@”’ﬁ%ﬁﬁytﬁﬁ’EH£W§wW%%$§ﬁ%;?
M B AR ZE S X hd de 4 Bk s R0 T Bk deph T MRS
G40 K AR T RIRE AR A U T B
2EF) L0 BRI A @ od Xl (FR e o

A

E

L AT AR AT AR S BB R

: The ability to perform a sit-to-stand (STS) motion is

important for elder to function independently and maintain
daily activities cause there are many daily activities was
carried out on chair. Older adults experience significant
difficulties with STS and back-to-sit (BTS) during of
physiological function degradation. As such difficulties
influence the quality of daily life and ability to remain
independent, research on the STS task is important.

We investigated the mechanics of STS and BTS motion with
lift chairs. This study were conducted with 30 healthy
older adults above 65 years old (16 male and 14 female)
performing three sitting conditions (unassisted, with
commercially available l1ift chair, and with self-designed
spring-used lift chair) combined with four seat height
(115%, 100%, 80% and 65% subject’ s knee height). Using 3D
motion analysis system with force plates to obtain the
kinematics information. Two-way repeated measures ANOVA was
used to investigate the effects of various sitting
conditions and seat height on the joint angle, joint
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moments, finishing time and ground reaction force
(a=0.05).

Result: 1) The peak hip and knee joint angles, joint
moments and finishing time increase as seat height
decreases, whether the lift chair used. 2) Using lifting
devices reduce lower extremity joint moments, ground
reaction force and trunk lean forward angle, but not
necessarily reduce finishing time. 3) For self-designed
spring-used lift chair, joint moments reduced by
approximately 8% in 80% knee height seat compared with
unassisted seat was the greatest biomechanical benefit, but
the supporting effect was not significant during BTS. 4)
Using commercially available lift chair increased STS and
BTS movement time (increased about 1.5s during BTS), by the
way, the ground reaction force almost equal to body weight
in 115% knee height seat. 5) Related to commercially
available 1ift chair, self-designed spring-used lift chair
would not cause the BTS motion interruption during the
design of lifting power.

As a result, 115% and 100% knee height unassisted chair are
more suitable for elderly and provide lift chair can reduce
lower extremity demands. But 80% and 100% knee height with
lift chair have the maximum biomechanical benefit. In
addition, improving the self-designed spring-used lift
chair into portable size to optimize action fluency can be
expected.

Sit-to-stand, ergonomic analysis, lift chair, seat height
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The ability to perform a sit-to-stand (STS) motion is important for elder to function
independently and maintain daily activities cause there are many daily activities was
carried out on chair. Older adults experience significant difficulties with STS and back-
to-sit (BTS) during of physiological function degradation. As such difficulties influence
the quality of daily life and ability to remain independent, research on the STS task is
important.

We investigated the mechanics of STS and BTS motion with lift chairs. This study
were conducted with 30 healthy older adults above 65 years old (16 male and 14 female)
performing three sitting conditions (unassisted, with commercially available lift chair,
and with self-designed spring-used lift chair) combined with four seat height (115%,
100%, 80% and 65% subject’s knee height). Using 3D motion analysis system with
force plates to obtain the kinematics information. Two-way repeated measures ANOVA
was used to investigate the effects of various sitting conditions and seat height on the
joint angle, joint moments, finishing time and ground reaction force (a=0.05).

Result: 1) The peak hip and knee joint angles, joint moments and finishing time
increase as seat height decreases, whether the lift chair used. 2) Using lifting devices
reduce lower extremity joint moments, ground reaction force and trunk lean forward
angle, but not necessarily reduce finishing time. 3) For self-designed spring-used lift
chair, joint moments reduced by approximately 8% in 80% knee height seat compared
with unassisted seat was the greatest biomechanical benefit, but the supporting effect
was not significant during BTS. 4) Using commercially available lift chair increased
STS and BTS movement time (increased about 1.5s during BTS), by the way, the
ground reaction force almost equal to body weight in 115% knee height seat. 5) Related
to commercially available lift chair, self-designed spring-used lift chair would not cause

the BTS motion interruption during the design of lifting power.



As a result, 115% and 100% knee height unassisted chair are more suitable for
elderly and provide lift chair can reduce lower extremity demands. But 80% and 100%
knee height with lift chair have the maximum biomechanical benefit. In addition,
improving the self-designed spring-used lift chair into portable size to optimize action

fluency can be expected.

Keywords: Sit-to-stand, ergonomic analysis, lift chair, seat height
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The Effects of Various Curvature of a Computer Mouse on Loading of

the Carpal Tunnel in Computer Tasks

Yi-Chuan Tsai®, Yu-Chi Chen®, Peng-Cheng Sung®, Shu-Zon Lou®

aSchool of Occupational Therapy, Chung Sang Medical University
b Department of Sports Medicine, China Medical University, Taichung, Taiwan
“Department of Industrial Engineering and Management, Chaoyang University of Technology, Taiwan

Introduction

The computer mouse was commonly used in workplace and daily life.
The repeated movement in the mouse causes the high pressure in
carpal tunnel of wrist joint, leading the commaonly seen
neuromusculoskeletal disorders of the upper extremity, carpal tunnel
syndrome (CTS) [1-3]. The purpose of this study is to explore the effects
of the curvature of a computer mouse on loads of the carpal tunnel in
computer tasks.

Method

Ten young healthy computer mouse users without musculoskeletal
disorders (3 males and 7 females), range 18-25 in age (mean 20.3 year
old), were instructed to execute point-and-click task (fig 1) with three
different curvature mice (the arc height was 3.5cm, 3cm, 2cm,
respectively and the similar weight (140 g), fig 2). Self-established
program with Matlab r2008a was used to build eight targets arranged in
a circle and one start button in the computer screen (fig 3), recording
the finished time from button start/return to each randomly appeared
target and back to button start/return. The wrist range of motion in
sagittal plane was measured by a video recorder, and finger pressure
was acquired by the finger pressure measure system (Grip TM System,
fig 4). These two data was combined to analyze the carpal tunnel
pressure [4-5]. One way repeated measure ANOVA was used to
investigate the effects of various mouse on the on the click time, finger
force and carpal tunnel pressure (a=0.05) for determining the most
appropriate computer mouse for prolonged using, or the harmless
computer mouse

cickme

clckme

clckme. cickme

chckme.

cickme

ana statvatm o

Figure 2. Initial screen for clicking test

5

Figure 3. three various curvature of computer
mouse, large (left, A), normal (middle, B) and
small (right, C)

pressue on carpal wnnel (MPa)

0o

Results

The results showed that mouse curvature would affect the wrist
angle, click time, click force, and carpal tunnel pressure
significantly. For large curvature, normal curvature and small
curvature mice, the extension angel was 29.318.6, 27.717.8 and
21.417.32 (degrees) (p<0.05) (fig 5 left). The ulnar deviation was
11.4%1.9, 12.0%1.45 and 13.811.5 (degrees) (p<0.05) (fig 5 right).
The reaction force was 0.8210.22 (N), 0.5410.14 (N), and
0.8210.18 (N) respectively (P<0.05 fig 6). The carpal tunnel
pressure was 0.1710.05 (MPa), 0.1210.03 (MPa), and 0.1810.04
(MPa) respectively (p<0.05, fig 7). The average of click time was
0.7110.1 (s), 0.6310.9 (s), and 0.7430.11 (s), respectively (p<0.05,
fig 8).

Conclusion

As the above results, we suggest that the normal curvature
computer mouse B is better for reducing the wrist pressure and
preventing form carpal tunnel syndrome.
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