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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
classified 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 quantified 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 (LF,, P=0.049; LF,, P=0.025; LF,, P=0.036,
respectively); sample entropies of anterior-posterior, and superior-inferior GRF of right foot during walking
(RF,, P=0.043; RF,, P=0.006, respectively); sample entropies of medial-lateral GRM of right foot during
walking (RM,, 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 lllustration of MatScan® and Chameleon® system
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Fig. 2 lllustration of three-dimensional force platform
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Table 1 Baseline characteristics among different kinds of old peoplea

BRI EH 4 (n=51) IR AL (n=45) RS AL (n=17) AL (= 15) P 1Y
sy 70.41+4.35 71.1145.54 77.06+4.91 73.47+7.48 0.001%*
1 ELAg) 47.1% 42.2% 13.3% 35.3% 0.126
A 68.21+11.27 kg 70.31+10.07 kg 74.35+9.33 kg 66.08+8.54 kg 0.117
AR EL 0.60+0.79 0.60+0.20 1.20+1.01 2.10+1.70 0.004*
Rz 1.10£0.88 1.50+1.50 1.601.06 1.40+1.20 0413
T S H 1.00+1.01 1.50+1.90 1.80+1.61 2.4042.00 0.011%
MBI KT 0.40+0.48 0.3040.50 0.70+0.48 0.90+0.30 0.001*

* 4 ) 25 SR (P < 0.05)
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Table2 The abbreviation of ground reaction force and moment
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Table 3 Spearman correlation coefficients for sample entropy estimate between variables of the left foot

LF,

LF, ; LF, LM, LM, LM, LF
r 1.000 0.724* 0.622% 0.713* 0.640" 0.571" 0.049

H Pt — 0 0 0 0 0 0.584
F, r 0.724" 1.000 0.717 0.735 0.465" 0.705 —0.077
P1H 0 - 0 0 0 0 0.389
r 0.622" 0.717° 1.000 0.788" 0.622" 0.553" —0.001

H Pl 0 0 - 0 0 0 0.988
r 0.713" 0.735" 0.788" 1.000 0.648" 0.598" 0.033

. Pl 0 0 0 - 0 0 0.709
i r 0.640" 0.465° 0.622° 0.648" 1.000 0.383" 0.156
P 0 0 0 0 - 0 0.078
r 0.571" 0.705" 0.553" 0.598" 0.383" 1.000 —0.042

M P1H 0 0 0 0 0 - 0.637
r 0.049 —0.077 —0.001 0.033 0.156 —0.042 1.000

e Pl 0.584 0.389 0.988 0.709 0.078 0.637 —

* AR 0.05 K G &3
* 4 AERREENFDETZTEMHALIR Spearman X R
Table 4 Spearman correlation coefficients for sample entropy estimate between variables of the right foot

RF, RF, RF, RM, RM, RM. RF
r 1.000 0.485 0.659° 0.724" 0.624" 0.335" —0.029

K Pt - 0 0 0 0 0 0.372
RF r 0.485" 1.000 0.560" 0.584" 0.408" 0312° 0.049
P1H 0 — 0 0 0 0 0.293

r 0.659" 0.560° 1.000 0.770° 0.663" 0297 0.112

R PiA 0 0 — 0 0 0 0.104
r 0.724" 0.584" 0.770" 1.000 0.605" 0319 —0.056

. Pt 0 0 0 - 0 0 0.266
RM, r 0.624 0.408" 0.663" 0.605" 1.000 0.168" 0.111
P 0 0 0 0 — 0.029 0.106
r 0.335" 0312 0297 0.319° 0.168 1.000 —0.047

Rt P1Y 0 0 0 0 0.029 - 0.299
r —0.029 0.049 0.112 —0.056 0.111 —0.047 1.000

RE PE 0.372 0.293 0.104 0.266 0.106 0.299 —

* ML 0.05 K

oD 2%
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Table 5 Spearman correlation coefficients for sample entropy estimate between variables of the left foot and right foot
LF, LF, LF, LM, LM, LM, LF

r 0.581" 0.483" 0.406" 0.392" 0.236° 0.425 —0.036
RE P 0 0 0 0 0.004 0 0.342
o r 0.295 0.426" 0.398" 0.312° 0.200 0.341° 0.031
’ Py 0 0 0 0 0.012 0 0.363
r 0.494 0.514" 0.647 0.481° 0.304 0.532" 0.096
RE P1H 0 0 0 0 0 0 0.141
r 0.489" 0.525 0.547 0.450° 0277 0.478" 0.005
s P& 0 0 0 0 0.001 0 0.479
R, r 0.509" 0326 0.415" 0.395 0.410° 0.350° 0.124
i P 0 0 0 0 0 0 0.082

r 0327 0.362° 0.354" 0.284" 0.147° 0.235 —0.082
Rt Pig 0 0 0 0.001 0.049 0.004 0.179
r 0.040 —0.140 0.034 0.098 0.179 —0.045 0.573"

e P 0.327 0.057 0.351 0.134 0.021 0.308 0

* ADMELE 0.05 AKE (D &3
H A I F A A2 R TR 3B B 77 1R /E F 70 (RF) 547
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*6 IERH. KRRKE. PHFRECAMSHCED SN EENFARBNIE, #HEEM Kruskal-wallis 115 45R

Table 6 Kruskal-Wallis test for variables among four groups. Values are shown as MEAN+SD (Standard deviation)

among four groups

JiLic] iS5 IR fIR AR Hh G A 2R i A2 Pia
LF, 0.573+£0.230 0.509+0.211 0.432+0.164 0.608+0.277 0.049*
LF, 0.463+0.172 0.429+0.170 0.321+0.155 0.477+0.194 0.025*
LF, 0.364+0.189 0.313+0.178 0.235+0.135 0.373+0.214 0.036*
e LM, 0.412+0.167 0.341£0.159 0.282+0.134 0.367+0.158 0.012
LM, 0.376+0.158 0.352+0.162 0.287+0.161 0.36440.166 0.170
LM, 0.605+0.184 0.568+0.217 0.487+0.259 0.61340.206 0.182
LF 0.14240.044 0.13140.055 0.127+0.054 0.15240.058 0.180
RF, 0.557+0.152 0.561+0.175 0.484+0.185 0.620+0.246 0.268
RF, 0.539+0.172 0.505+0.182 0.401+0.130 0.511£0.155 0.043%*
RF, 0.306+0.141 0.293+0.174 0.178+0.089 0.350+0.208 0.006*
pep RM 0.333£0.115 0.299+0.105 0.241+0.111 0.350+0.170 0.041%*
RM, 0.30440.141 0.277+0.101 0.222+0.091 0.313+0.174 0.155
RM, 0.621£0.167 0.601+0.215 0.596+0.173 0.616+0.182 0.829
RF 0.150+0.049 0.139+0.215 0.138+0.040 0.14940.053 0.600

* Az R RE (P <0.05)
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