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OBJECTIVES Anticipatory postural adjustments (APA) are used by humans to counteract the perturbation
caused by the initiation of walking. Many previous studies have shown that APA can be improved through
sensorimotor interventions. Therefore, the purpose of this study is to investigate the effectiveness of
sensorimotor intervention strategies for improving APA in the elderly.

METHODS 20 healthy elderly participants were recruited and divided into two groups according to the
diagnostic criteria for sarcopenia. Sensorimotor synchronization training (SMSt) utilizing auditory signals
was used as intervention to improve the APA. APA was measured during the performance of lifting the foot
and narrow walking tasks to compare the continuity of movement, and walking speed was measured to
assess task performance. In order to compare the change of APA, we compared the displacement of center
of pressure (COP) and torque before the movement occurred.

RESULTS The results showed that the inter limb transfer effect was observed in all tasks. Although no
difference between the group was observed in the foot raising task, there were significant increase in the
foot speed, the magnitude and torque of the APA. Such changes are considered as a strategy for offsetting
an increased perturbation of the faster foot after SMSt. Unlike the raising foot task, different aspects were
observed in the narrow stride walking task. In the narrow stride walking task, although the foot speed
increased, there was no increase in the magnitude and torque of APA. Furthermore, the group with low
muscle function showed a decrease in static.

CONCLUSIONS The differences in the continuity of motor tasks observed in this study support the
hypothesis that SMSt can enhance motor control and improve postural function.
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Figure 1. Experiment equipment (From left to right: force plate, motion capture camera, IM).
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Table 1. Characteristics of participants(M+SD).
Group Gender (n) Age (year) Muscle mass (kg/m?) Grasping power (kg) SPPB? (point)
HEE 98+17 31.73+139
(95% CI: 8.310- 11.290)  (95% Cl: 19.546 - 43.914) 117403
Rk 094556 1035+23 1835+4.1 (95%Cl:11.514-11.886)
AEIRE) (95% Cl: 8.334 - 12.366) 14.756 - 21.944
e 9.14+15 19.12+4.9
(95% CI: 7.670-10.610)  (95% Cl: 14.318 - 23.922) 85 40E
L-group 72892 84806 161635 (95% Cl: 6.950 - 10.050)
R (95% CI: 8.000-8.960)  (95% Cl: 13.359 - 18.961)
PRI *»> 05 *p <.05 *p <05 *p <.001

(Group difference)

2SPPB: Short Physical Performance Battery
°Cl: confidence interval
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Table 2. Results of foot lifting task of two-way RM ANOVA.

Variables SS df Ms F p n? Post-hoc
group 246.0 1 246.0 1.132 0.301 0.059
static variability time 28.6 2 143 0.626 0.54 0.034
(mm) group'time 79.3 2 39.6 1.732 0.191 0.088
error 825.0 36 229
group 3264.6 1 3264.6 1.97 0.177 0.099
APA® magnitude time 1216.6 2 608.3 5.119 0.011° 0.221 post > pre”
(mm) group’time 86.1 2 43,0 0.362 0.698 0.020
error 4278.2 36 118.8
group 3248 1 324.8 0.498 0.489 0.027
APA torque time 399.2 2 199.6 3.954 0.028’ 0.180 post > pre”
(Nm) group’time 289.7 2 144.8 2.870 0.070 0.138
error 1817.6 36 504
group 14.8 1 14.8 0.419 0.525 0.023
T o 57.2 2 402 15.367 <001 0461 fec;ztn;g;e:’pre,.
e group'time 0.7 2 0.4 0.19 0.752 0.010
error 67.0 36 2.6
*p < .05, **p < .01, ***p < 001
2APA: anticipatory postural adjustments
Table 3. Results of narrow striding task of two-way RM ANOVA.
Variables SS df MS F p n? Post-hoc
group 1459.8 1 1459.8 4.297 0.053 0.193
static variability time 23.1 1.5 1.012 0.374 0.053
(mm) group'time 96.4 48.2 4.223 0.023" 0.190 L-group: pre>post”
error 4111 36 114
group 11354 1 11354 1.186 0.290 0.062
APAa magnitude time 1098.3 2 790.3 2.287 0.136 0.113
(mm) group‘time 474.8 2 3416 0.989 0.358 0.067
error 8642.8 36 3455
group 368.7 1 368.7 0.866 0.364 0.046
APA torque time 550.4 4305 2.848 0.097 0.137
(Nm) group’time 2934 229.5 1.518 0.236 0.078
error 3479.2 36 151.1
group 52.211 1 522 4.333 0.052 0.194
maximum foot speed  time 17.7 2 8.8 5.515 0.008™ 0.235 retention > pre”
(m/s) group'time 4.1 2 2.5 1.292 0.284 0.067
error 58.0 36 1.6
*p <.05, **p < .01, ***p < .001
2APA: anticipatory postural adjustments
3 =0l thet 2. gA 9] AL B3 AT 5718 LFFAT} 51
2 22)7] FAE Boto] Qlo] 257550 WE SMSt Y FAFOZ o]oj)& AR 7F HolawtE & &= Qi
7 294 549 APA E49 tAE dFS ZRlskl ol TAAIA Y SMSt7F A FAol AAE = 41892
A2 U A SMSE E3) Wil Aglo] A B AEoRK J)5Hel L55y At AR 9
Al s AR B spR AL A o] SAd £ 5 A 7]E A RS AR & 4 QITH24,25]. &
71SHAT, APA 37] 9 ES7h 15kt olel@ dake, 3], A7 ASS BET SMSvL APAY 2 FI5Y 1
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