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Introduction: This study aimed to investigate the effect of eight weeks of gait training with
Somatosensory rhythmic stimulation on the muscle activity of the lower limbs of the elderly.

Methods: In this semi-experimental study, 29 older adults (mean age: 71.68 + 4.35 years)
were selected through available and purposive sampling and randomly assigned to two groups:
an experimental group (n = 16; gait training with somatosensory rhythmic stimulation) and a
control group (n = 13; no training). The training program was conducted over eight weeks,
with three 30-minute sessions per week. Electromyographic (EMG) data were collected from
the lower limb muscles—including the Quadriceps (Vastus Lateralis, Vastus Medialis),
Hamstring (Biceps Femoris, Semitendinosus), Tibialis Anterior, and Gastrocnemius—at both
pre-test and post-test stages. Data were analyzed using analysis of covariance (ANCOVA) at
a significance level of 0.05.

Rusults: The electrical activity of the vastus lateralis muscle showed a significant decrease
during the loading response and swing phases (p<0.05). Additionally, the Tibialis Anterior
muscle exhibited a significant increase in activity during the loading response and mid-stance
phases, and the Gastrocnemius muscle showed significantly increased activity during the
propulsion phase following the training with somatosensory rhythmic stimulation, indicating
improved gait performance (p<0.05).

Conclusion: Increased Gastrocnemius muscle activity may contribute to improved ankle and
knee joint dynamics. Furthermore, enhanced Tibialis Anterior activity during the early stance
phase likely reflects improved ankle stability and reduced knee loading, possibly due to
decreased Vastus Lateralis activity. Therefore, somatosensory rhythmic stimulation training
can be considered a beneficial method for improving gait in older adults.
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Extended Abstract

Introduction

Aging is a stage marked by natural physiological changes
that occur as individuals grow older, leading to a decline
in physical function. Research suggests that this decline
affects the movement patterns of older adults. Such
reductions in physical capabilities and associated motor
impairments may be linked to changes in neuromuscular
activity in the elderly. As a result, older adults often
experience diminished physical abilities, movement
limitations, increased health issues, and greater
dependency on others. Recently, novel rehabilitation
strategies, including exercises that incorporate external
rhythmic sensory stimulation, have been recommended
to enhance postural control and gait. These approaches
provide broader benefits compared to traditional
exercises. Somatosensory rhythmic stimulation during
gait training involves synchronizing steps with external
rhythmic cues, which influence the central nervous
system. This method engages multiple motor-related
brain regions, including the prefrontal cortex, primary
motor cortex, premotor cortex, supplementary motor
area, basal ganglia, and cerebellum. Activating these
regions enhances muscle activation, leading to improved
motor control. Furthermore, these cues improve gait by
directing attention outward, which reduces the cognitive
load on attentional resources or working memory. This
process allows individuals to focus on a single external
source of information, resulting in more effective
movement execution. A review of the literature shows
that the positive effects of rhythmic sensory stimulation
have primarily been documented in studies involving
patients with neurological disorders, such as Parkinson's
disease. However, no studies have yet explored the
impact of rhythmic somatosensory stimulation on the
motor performance of older adults. Given the limited
research in this area and the established mechanisms
behind these interventions, there is a clear need for robust
evidence to demonstrate the effects of rhythmic
somatosensory stimulation on the motor performance of
older adults, particularly through comprehensive baseline
assessments.As this form of stimulation is a cost-
effective and practical rehabilitation approach, it can also
be easily implemented as a home-based intervention.
Research in this field could significantly inform the
design of targeted rehabilitation programs aimed at
enhancing functional abilities and gait mechanics in older
adults. Consequently, this study aims to investigate
whether eight weeks of gait training with rhythmic
somatosensory stimulation can improve lower limb
muscle activity patterns in older adults.
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Methods

This study utilized a quasi-experimental design with
applied purposes, specifically employing a pre-test/post-
test design alongside a control group. The target
population consisted of adults aged 70 and older residing
in Zabol, Iran. A sample of 29 elderly men was selected
through both convenience and purposive sampling
methods. The inclusion criteria required participants to
have a score greater than 21 on the Mini-Mental State
Examination (MMSE), demonstrate moderate functional
impairment on the Timed Up and Go (TUG) test, and be
capable of walking independently. Additional criteria
included no history of lower limb fractures in the past
year, no neuromuscular or orthopedic issues in the past
six months, no history of hip or knee surgery, and no use
of neurological medications. Eligible participants
provided informed consent and were randomly assigned
to either an experimental group (n=16), which received
gait training with rhythmic somatosensory stimulation, or
a control group (n=13) that received no intervention. The
experimental group underwent eight weeks of gait
training with rhythmic somatosensory stimulation,
consisting of three 30-minute sessions per week
following a pre-test. The stimulation device was adjusted
to emit pulses at 10% above each participant's preferred
walking cadence, and participants were instructed to
synchronize their steps with these pulses. Meanwhile, the
control group engaged in simple walking exercises
without stimulation during the same period. Muscle
activity data were collected using electromyography
(EMG) during both the pre-test and post-test phases. Data
analysis was conducted using SPSS software, applying
an analysis of covariance (ANCOVA) with a significance
level set at 0.05.

Results

The findings indicated a significant decrease in the
activity of the vastus lateralis muscle during the loading
response and swing phases (p < 0.05). In contrast, the
tibialis anterior muscle displayed a significant increase in
activity during the loading response and mid-stance
phases. Additionally, the gastrocnemius muscle showed
heightened activity during the propulsion phase after the
rhythmic Somatosensory training (p < 0.05). These
changes suggest an improvement in gait.

Conclusion

Eight weeks of gait training using rhythmic
somatosensory stimulation significantly changed the
activity levels of the vastus lateralis, tibialis anterior, and
gastrocnemius muscles, leading to improved gait
performance in older adults. The increase in
gastrocnemius activity likely enhanced the dynamics of
the ankle and knee joints. Likewise, the heightened
activity of the tibialis anterior during the
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early stance phase may have improved ankle stability and
reduced knee strain by decreasing the activity of the
vastus lateralis. These findings indicate that rhythmic
somatosensory training is a valuable method for
enhancing gait mechanics in older adults.
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