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Determinants of the sit-to-stand movement: a review.
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Abstract

BACKGROUND AND PURPOSE: The sit-to-stand (STS) movement is a skill that helps determine the functional level of a person.
Assessment of the STS movement has been done using quantitative and semiquantitative techniques. The purposes of this study were to
identify the determinants of the STS movement and to describe their influence on the performance of the STS movement.

METHODS: A search was made using MEDLINE (1980-2001) and the Science Citation Index Expanded of the Institute for Scientific
Information (1988-2001) using the key words "chair,” "mobility,” "rising," "sit-to-stand," and "standing." Relevant references such as textbooks,
presentations, and reports also were included. Of the 160 identified studies, only those in which the determinants of STS movement
performance were examined using an experimental setup (n=39) were included in this review.

RESULTS: The literature indicates that chair seat height, use of armrests, and foot position have a major influence on the ability to do an STS
movement. Using a higher chair seat resulted in lower moments at knee level (up to 60%) and hip level (up to 50%); lowering the chair seat
increased the need for momentum generation or repositioning of the feet to lower the needed moments. Using the armrests lowered the
moments needed at the hip by 50%, probably without influencing the range of motion of the joints. Repositioning of feet influenced the
strategy of the STS movement, enabling lower maximum mean extension moments at the hip (148.8 N m versus 32.7 N m when the foot
position changed from anterior to posterior).

DISCUSSION AND CONCLUSION: The ability to do an STS movement, according to the research reviewed, is stronglx influenced bx the

height of the chair seat, use of armrestsI and foot Eosition. More study of the interaction among the different determinants is needed. Failing
to account for these variables may lead to erroneous measurements of changes in STS performance.




HiFEFEE 1 FRDEE

Z|R
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Roy G et al : The effect of foot position and chair height on the asymmetry of vertical forces during sit-to-stand and stand-to-sit tasks in individuals with hemiparesis. Clin Biomech. 2006 Jul;21(6):585-93
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Yoshioka S et al : Peak hip and knee joint moments during a sit-to-stand movement are invariant to the change of seat height within the range of low to normal seat height.Biomed Eng Online. 2014 Mar12:13(1
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Cheng . The sit-to-stand movement in stroke patients and its correlation with falling. Arch Phys Med Rehabil. 1998 Sep;79
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Schenkman M et al. : Whole-body movements during rising to standing from sitting, Phys Ther. 1990 Oct;70(10):638-48
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Khemlani MM et al : Muscle synergies and Joint linkages in sit-to-stand under two initial foot positions. Clin Biomech (Bristol, Avon). 1999 May;14(4):236-46 .
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Boukadida A et al : Determinants of sit-to-stand tasks in individuals with hemiparesis post stroke: A review, Ann Phys Rehabil Med. 2015 Jun;58(3):167-72
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Khemlani MM et al : Muscle synergies and joint linkages in sit-to-stand under two initial foot positions. Clin Biomech (Bristol, Avon)

(a)
TA e,
RF
BF
BACK
GAST | r RF ' i
i — [ e N I[P K]
i 'T'IWWMM“W .
MOVEMENT THIGHS-OFF MOVEMENT H
ONSET END Vi i H
SoL vl Wﬂw b o | =
J'.hﬂ GAST i
0.10m SOL
-1 0.5 0 0.5 1 1.5 2 25 . ,
BACK TOTAL MOVEMENT DURATION (s) @ i ‘ ! i
d Thighs-off i ! i
1%} i i
: FRONT
(k) g a
TA “‘JTJM bty i X i
RF
RF SR | N S RSP OIRP RE T NV BF
L VL
BF N TSR Y T T Y L
' S ' GAST
SOL , ; ; o
VL —4" fopise | T T T T ] i
20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
s PERCENTAGE OF TOTAL MOVEMENT
T y *WMWWW
MOVEMENT, THIGHS-OFF MOVEMENT
ONSET END
| SOL Afeparo *imwww
FRONT 0.9 05 0 0.5 1 L5 ) 2.5

TOTAL MOVEMENT DURATION (s)



P2 EH5IHT G DEEE

Donald A. Neumann et al : Kinesiology of the Musculoskeletal System: Foundations for Rehabilitation, 2edition : Mosby.
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Khemlani MM et al : Muscle synergies and joint linkages in sit-to-stand under two initial foot positions. Clin Biomech (Bristol, Avon). 1999 May;14(4):236-46
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Boukadida A et al : Determinants of sit-to-stand tasks in individuals with hemiparesis post stroke: A review, Ann Phys Rehabil Med. 2015 Jun;58
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Prilutsky Bl et al : Tendon action of two-joint muscles: transfer of mechanical energy between joints during j umpm , landing, and running. J Biomech. 1994 Jan;27
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Prilutsky Bl et al : Tendon action of two-joint muscles: transfer of mechanical energy between joints during jumping, landing, and running. J Biomech. 1994 Jan;27
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Prilutsky Bl et al : Tendon action of two-joint muscles: transfer of mechanical energy between joints during jumping, landing, and running. J Biomech. 1994 Jan;27
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