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Abstract Sit-to-walk (STW) motion is one of the most common action in daily life. Falls frequently occur, 
when there is impaired ability to perform STW movements. In this study, the relationships between dynamical 
characteristics of STW motion and physical functions of elderly people were investigated. The experiments 
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were conducted in Malianwa community, one of the highest proportion of the elderly population of Beijing. 
128 elderly (51 males and 77 females, above 65 years) participated in this experiment. Participants were 
classi¿ed into four groups (normal, mild, moderate and severe group) based on physical function test and 
were instructed to perform STW motion at comfortable state. The data of ground reaction force (GRF) and 
moment (GRM) between left and right foot was recorded, and quanti¿ed by sample entropy. The results 
showed that there were statistical differences among sample entropies of GRF or GRM between left and 
right foot. In addition, a subset of variables was significant difference among four groups. Statistical 
difference was found for the following variables: sample entropies of medial-lateral, anterior-posterior, 
and superior-inferior GRF of left foot during walking (LFx, P 0.049; LFy, P 0.025; LFz, P 0.036, 
respectively); sample entropies of anterior-posterior, and superior-inferior GRF of right foot during walking 
(RFy, P 0.043; RFz, P 0.006, respectively); sample entropies of medial-lateral GRM of right foot during 
walking (RMx, P 0.041). Therefore, the data of GRF and GRM between left and right foot should be 
acquired and analyzed separately. 
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Fig. 1 Illustration of MatScan® and Chameleon® system
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Table 1 Baseline characteristics among different kinds of old peoplea
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Fig. 2 Illustration of three-dimensional force platform

* P 0.05
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Table 2 The abbreviation of ground reaction force and moment
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Fig. 4 MatScan® system for collecting ground reaction 

force data during sit-to-stand
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Fig. 3 Three-dimensional force platform AMTI model 

OR6-7  for collecting kinetic parameter during waling
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among four groups

* P 0.05



  1

 4 
 r  

0.2 m  2
  2

  3

LFx P 0.049
LFy P 0.025

LFz P 0.036
RFy P 0.043

RFz P 0.006
MRx P 0.041

  

[1]  , , , . 
 [J]. , 2011, 

31(7): 1122-1124.
[2]   , , , . 

 [C] // 
, 2006: 207-209. 

[3]   . 
 [EB/OL] . [2016-08-10]. http://www.mob.

gov.cn/publiefiles/business/htmlfies/mobjbyfkzj/
a5888/201109/52857.html.

[4]   , . 
 [J]. , 2007, 29(11): 

787-789.
[5]   Sackley CM, Hill HJ, Pound K, et al. The intra-

rater reliability of the balance performance monitor 
when measuring sitting symmetry and weight-shift 
activity after stroke in a community setting [J]. 
Clinical Rehabilitation, 2005, 19(7): 746-750.

[6]   Piirtola M, Era P. Force platform measurements as 
predictors of falls among older people-a review [J]. 
Gerontology, 2006, 52(1): 1-16.

[7]   Pajala S, Era P, Koskenvuo M, et al. Force platform 
balance measures as predictors of indoor and 
outdoor falls in community-dwelling women aged 
63-76 years [J]. Journals of Gerontology, 2008, 
63(2): 171-178.

[8]   Liang S, Ning Y, Li H, et al. Feature selection and 
predictors of falls with foot force sensors using 
KNN-based algorithms [J]. Sensors, 2015, 15(11): 
29393-29407.

[9]   , , . 
 [J]. , 2010, 26(13): 226-

228.
[10]  Richman JS, Moorman JR. Physiological time-

series analysis using approximate entropy and 
sample entropy [J]. American Journal of Physiology 
Heart & Circulatory Physiology, 2000, 278(6): 
H2039-H2049.

[11]   R a m d a n i  S ,  S e i g l e  B ,  Va r o q u i  D ,  e t  a l . 
Characterizing the dynamics of postural sway in 
humans using smoothness and regularity measures 
[J]. Annals of Biomedical Engineering, 2011, 39(1): 
161-171.

[12]  Mei Z, Zhao G, Ivanov K, et al. Sample entropy 
characteristics of movement for four foot types 
based on plantar centre of pressure during stance 
phase [J]. Biomedical Engineering Online, 2013, 
12(15): 2752-2755.

[13]  Statistics Solutions. Correlation (Pearson, Kendall, 
Spearman) [EB/OL]. [2016-03-27]. http:// www. 
statisticssolutions.com/correlation-pearson-kendall-
spearman/.

[14]  Kouta M, Shinkoda K. Differences in biomech-
anical characteristics of sit-to-walk motion 
between younger and elderly males dwelling in 
the community [J]. Journal of Physical Therapy 
Science, 2008, 20(3): 185-189.

[15]  Kouta M, Shinkoda K, Eisemann SM. Biomech-
anical analysis of the sit-to-walk series of motions 
frequently observed in daily living: effects of 
motion speed on elderly persons [J]. Journal of 
Physical Therapy Science, 2007, 19(4): 267-271.

[16]  Seeley MK, Umberger BR, Shapiro R. A test of the 
functional asymmetry hypothesis in walking [J]. 
Gait & Posture, 2008, 28(1): 24-28. 


