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Immediate effect of Repetitive Facilitative Exercise combined with
continuous electrical stimulation, vibratory stimulation on gait of care
recipients in nursing home health care facilities.
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ABSTRACT:

The immediate effects of Repetitive Facilitative Exercise (RFE), continuous electrical stimulation (FES) and
vibratory stimulation (VS) on gait and foot tapping were studied in 17 care recipients in nursing home health care
facilities. Gait speed was significantly improved by RFE alone and by RFE combined with FES and VS, and the
improvement persisted during the OFF period (Post stimulation). Gait speed improved further when stimulation
was changed from RFE alone to RFE combined with FES and VS but worsened when stimulation was changed
from RFE combined with FES and VS to the OFF condition. Both FES and VS significantly increased the number
of foot tappings on the disabled side, and this improvement persisted during the OFF period. There were significant
differences in the number of foot tappings between FES and FES combined with VS, and between FES and the
OFF condition. The number of foot tappings on the non-disabled side was not significantly increased by
stimulations with FES and VS or during the OFF period. There were strong correlations between gait speed during
RFE combined with FES, VS and age (r= 0.5), and between gait speed during the OFF period and age (r= 0.62) (p

< 0.05). However, there was no correlation between physical factors and foot tapping with stimulations.
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Figure 1. Repetitive facilitative exercise for walking.
Left side) Tapping on the gluteus medius muscle on the
disabled side during the stance phase.
Right side) Stimulation to the inguinal ligament on the
disabled side during the swing phase.
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Protocol of 5m walking test
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Protocol of foot-tapping test
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Figure 2. Research protocols

Protocols for 5m walking test (Upper panel) and foot-tapping
test (Lower panel) are shown in Fig 2. Walking was measured
in a continuous sequence: (1) control, (2) walking with RFE,
(3) walking with RFE + FES, (4) walking with RFE + FES +
VS, (5) OFF.

Foot tapping was measured during a continuous sequence:
(1) control, (2) foot tapping with FES, (3) foot tapping with
FES + VS, (4) OFF.

Note. RFE: Repetitive facilitative exercise, FES: continuous
electrical stimulation, VS: vibratory stimulation, OFF: Post
stimulation
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Table 1. Correlation between physical factors and changes of

gait speed with stimulation
[ ok - | Changes of gait speed
20.0 'I v : ! RFE RFE RFE OFF
— * — FES FES
- [ * 1l */ VS
:@ 15.0 Age 0.07 0.27 0.5% 0.62%*
& 111464 Disease Duration 0.15 0.05 0.14 0.09
= — [ ostel 1oL Gaitspeedof Control 013 -0.81 -0.28 -0.46
2 100
IS *p<0.05 **p<0.01
° 0.0£58 Note. RFE: Repetitive facilitative exercise, FES: continuous
5.0 electrical stimulation, VS: vibratory stimulation, OFF: Post
stimulation
There were strong correlations between changes in gait
0.0 speed with RFE and FES, VS and age (r= 0.5) (p<0.05), and
Control RFE RFE RFE OFF

FES FES

Vs
*p<0.05 **p<{0.01

Figure 3. Effects of repetitive facilitative exercise and those of
RFE combined with continuous electrical stimulation or RFE
with FES and VS on gait speed.
Note. RFE: Repetitive facilitative exercise, FES: continuous
electrical stimulation, VS: vibratory stimulation, OFF: Post
stimulation

When gait speeds were compared among control, RFE alone,
RFE with FES, RFE with FES and VS, and OFF using
ANOVA (Analysis of Variance) and Holm’s Sequentially
Rejective Bonferroni Test, gait speed with RFE alone or in
combination with other stimulations and that during the OFF
period were significantly greater than gait speed during the
control trial. Gait speed with RFE was improved further
when RFE was combined with FES and VS. Gait speed
showed greater improvement when stimulation was changed
from RFE alone to RFE combined with FES and VS and
worsened when stimulation was changed from RFE combined
with FES and VS to the OFF condition.
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between those during the OFF period and age (r= 0.62)
(p<0.01). There was no correlation between gait speed during
the control trial and changes of gait speed during the OFF
period (r= - 0.46) (p = 0.06).
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Figure 4. Effect of continuous electrical stimulation and
vibratory stimulation on foot tapping on the disabled side.
Note. FES: continuous electrical stimulation, VS: vibratory
stimulation, OFF: Post stimulation

The number of foot tappings on the disabled side was
significantly increased by both FES and FES combined with
VS, and during the OFF period. There were significant
differences in the number of foot tappings between FES and
FES combined with VS, and between FES and the OFF
condition.
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Figure 5. Effect of continuous electrical stimulation and
vibratory stimulation on foot tapping on the non-disabled
side.

Note. FES: continuous electrical stimulation, VS: vibratory
stimulation, OFF: Post stimulation

The number of foot tappings on the non-disabled side was not
significantly increased by FES and VS or during the OFF
period.
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Table 2. Correlation between physical factors and changes of
foot tapping with stimulation

Disability side Non-disabled side
FES OFF FES FES
vs Vs

FES OFF

Age 0.2 0.2 0.08 0.001 0.03 -0.08

Disease Duration 0.4 -0.4 0.2 -0.3 0.2 0.2

Foot tapping of 0.2 -0.04 0.06 0.09 0.1 0.2

Control

Note. FES: continuous electrical stimulation, VS: vibratory
stimulation, OFF: Post stimulation

There was no correlation between physical factors and changes
in foot tapping with stimulation.
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