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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 was conducted with 30 healthy older
adults above 65 years old (15 male and 15 female)
performing three sitting conditions (a normal sit posture
with 90 degree of knee joint (N), a normal sit with feet
backward 10 cm from sitting with 90 degree of knee joint
(FB) and an arm-distance guidance in front of subjects
(AG)). The height of the chair was adjusted with their leg
length from ground to knee joint.) combined with four seat
height (115%, 100% 80% and 65% subject’ s knee height).
Using 3D motion analysis system with force plates to obtain



o M

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).

The movement time and velocity, kinematics and kinetics of
joint were then analyzed. The results were found the
maximal range of motion of the hip and knee were
significantly affected by chair raising strategies
(p<0.05). FB groups had lower maximal flexion moments of
the hip than N and AF groups. The maximal knee moment
occurred in FB groups. The maximal knee moments among three
groups are significantly different (p<0.05). The results of
this research suggest that using higher chair height and AF
strategy can reduce the knee joint loads for older people
or people who are difficult to rise from sit.

Sit-to-stand, ergonomic analysis, 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
was conducted with 30 healthy older adults above 65 years old (15 male and 15 female)
performing three sitting conditions (a normal sit posture with 90 degree of knee joint
(N), a normal sit with feet backward 10 cm from sitting with 90 degree of knee joint
(FB) and an arm-distance guidance in front of subjects (AG)). The height of the chair
was adjusted with their leg length from ground to knee joint.) 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
(0=0.05).

The movement time and velocity, kinematics and kinetics of joint were then
analyzed. The results were found the maximal range of motion of the hip and knee were
significantly affected by chair raising strategies (p<0.05). FB groups had lower
maximal flexion moments of the hip than N and AF groups. The maximal knee moment
occurred in FB groups. The maximal knee moments among three groups are
significantly different (p<0.05). The results of this research suggest that using higher
chair height and AF strategy can reduce the knee joint loads for older people or people

who are difficult to rise from sit.
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The ergonomic analysis of sit-to-stand and stand-to-sit with
lifting-seat devices in older subjects

Shu-Zon Lou'?, Chiung-Ling Chen'?, Lee Cheng-Lung’, Yeung Kuk—Tak‘-’,‘&: Ling Teng!?

* School of Occupational Therapy, Chung-Shan Medical University, Taichung, Taiwan
? Occupational Therapy Room, Chung Shan Medical University Hospital, Taichung, Taiwan
Industrical Engineering and Manufacture, Chaoyang University of Technology, Taichung, Taiwan

Introduction

There are many activities performed in the chair for daily life. The ability to rise from
a sitting position is important for people to maintain a normal, functional and
independent life(1). Generally, the total estimated number of sit-to-stand (STS) and
back-to-sit (BTS) movement for a day are 60 times(2,3). It is a hard task to execute
STS movement especially for older pecple due to the degeneration of the
physiological function such as the weakness of muscle strength or deterioration of
joints. Previous studies note the physical limitation will decrease limit the daily
activities and lower their quality of life(2,4). Therefore, the goal is to understand the
function and efficiency of the lifting-seat device of assistive devices for older people
to improve the daily activity and prevent the injury.

Methods

Thirty physically healthy older adults above 65 years old (15 women and 15 men)
were recruited for this investigation. They ranged from 65 to 76 years £9.513.49,
mean+5SD) of age, from 48 to 90 kg (63.24+10, mean+5D) in body weight, from 146
to 180 cm (160.0518.42, mean+SD) in body height and from 35 to 45 em(39+2.4
mean+SD) in heel to knee height. None had ever suffered from upper extremity
injuries or disorders.

The ExpertVison motion system (Motion Analysis Corp., Santa Rosa, CA, USA) with six
60 Hz cameras and two 1000 Hz Kistler force-plates (Type 9281B, Kistler Instrument
Corp., Winterhur, Switzerland) was used to measure relative joint positions and
ground reaction forces.

A set of twenty-two reflective markers was placed on selected anatomic landmarks
bilaterally on the subject. Subjects were asked to completely perform STS and BTS
(see figure 1) in three sitting conditions (unassisted chair (UC), chair with seat assist
lifting cushion (SALC), and chair with self-designed spring-used lifting seat (SSLS))
(see Figure 2) combined with four seat height (115%, 100%, 80% and 65% subject’s
knee height), 12 sets in total. The sets were selected randomly. Five minutes was
allowed for rest between sets, in order to avoid muscle fatigue.

Laboratory-developed kinematics and kinetics software were used to calculate the
joint angles, resultant forces and moments of the joints of lower extremity. Two-way
repeated measures ANOVA was used to analyze the effects of various sitting
conditions and seat height on the joint angle, joint moments, finishing time and
ground reaction force (a=0.05).

Results

(1) Finishing time of STS and BTS, the peak joint angles and joint moments of hip and
knee increased significantly as seat height decreased. (2)The peak joint angles and
joint moments of hip and knee at SALC and SSLS were significantly reduced than
those at UC. The joint moments reduced significantly by approximately 8% at 80%
knee height seat for SALC and SSLC.

Figure 1. Experimental setup and protacol during Sit to stand (STS) and back to sit (BTS)

-

Figure 2. self-designed spring-used lifting seat (left) and seat assist lifting cushion (right)

Reference

Conclusions

In condition, it is comment for older people using 115% knee height chair to reduce
lower extremity demands while there is no seat assisting lifting chair during STS and
BTS. However, it’s needed for older people to use SALC or SSLS to prevent risk of
injury while using a 65% or 85% knee height chair.

Sit to stand o Back to sit
Finish times

= =) i

Knee joint angles

Hip joint angles.

Hip joint moments

i [T

il | AR AREENA

Figure 5. kinetics of lower extremities during TS (left) and BTS(left)
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