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Extended Abstract

Background and Purpose
Lower body and ankle injuries account for approximately 20% of all sports-related injuries (1).

These types of injuries are particularly common in sports that involve running, cutting, and
sudden changes in direction. Indoor activities and sports, such as basketball, with their high
jumping and landing rates, are associated with a high rate of ankle injuries. In fact, the repetitive
nature of takeoffs and landings on hard court surfaces places significant mechanical stress on
the ankle joint. One of the most common injuries in basketball is ankle sprains, which affect
athletes' performance by causing pain, instability, reduced range of motion, and time lost from
training and competition. The collateral ligaments of the ankle passively support the ankle joint,
and the collateral ligament complex is critical for ankle stability (2). These ligaments prevent
excessive inversion and eversion movements, and when overstretched or torn, they compromise
joint integrity. Given the high incidence of ankle sprains, numerous preventive and
rehabilitation interventions exist (3). These include balance training, proprioceptive exercises,
strength conditioning, and bracing techniques. External ankle supports and medial foot orthoses
are used to improve postural control (4). Such devices aim to enhance sensory feedback and
mechanical restraint. Based on the high prevalence of ankle injuries in basketball and the impact
of these injuries on athletes' performance, the present study aims to investigate the effectiveness
of silicone insoles on the electromyographic activity of selected lower limb muscles in
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professional female basketball players with ankle sprains as a preventive and rehabilitative
strategy.

Methods
The statistical population of the present study consisted of 10 female professional basketball

players aged 18-25 years with ankle sprains in Tabriz city. The inclusion criteria for the study
included grade 1 (chronic) ankle sprain within the past year, a playing history of at least four
years, and having at least two regular basketball training sessions per week. The exclusion
criteria included previous musculoskeletal surgery in the lower extremities, acute ligament or
meniscus injuries of the knee within the past year, and pain in the lower extremities at the time
of assessment. The electrical activities of the rectus femoris, biceps femoris, lateral
gastrocnemius, and tibialis anterior were recorded using an electromyography device (LIV
WIRELESS model, manufactured by Liv Intelligent Technology Company) and bipolar gel
surface electrodes. After determining the exact location of the electrodes, the skin of the
subjects was prepared according to the SENIAM protocol. The surface electrodes, with a center-
to-center distance of 20 mm, were placed parallel to the muscle fibers at the desired electrode
locations. The electrical activity of selected muscles was recorded during a vertical jump test
simulating a rebound jump without and with the silicone insole. The subjects performed the
jump and landing movement three times in each condition. One minute of rest was allowed
between each repetition. The collected signals were processed using the LIV wireless EMG
software and filtered with a 10-350 Hz bandpass filter. A 50 Hz notch filter was also used to
remove noise from the city electricity. Then, the RMS of the signals was obtained, and the mean
of three repetitions was used for statistical analysis. The data were analyzed using SPSS version
26 software and repeated-measures analysis of variance at a significance level of 0.05. The
Shapiro-Wilk test was used to examine the normality of the data.

Results
According to the results of the Shapiro-Wilk test, the data were normally distributed; therefore,

the parametric test of repeated-measures analysis of variance was used to analyze the data. The
results regarding the intensity of electrical activity of the muscles in the two conditions showed
that significant differences existed between the activity of the rectus femoris (p = 0.04), biceps
femoris (p = 0.046), and gastrocnemius medialis (p = 0.011) muscles in the conditions with and
without the insole, and the use of the silicone insole caused a decrease in muscle activity.
However, no difference was observed between the activity of the tibialis anterior muscle in the
two conditions (p > 0.05), and the use of the insole had no significant effect on the activity of
the tibialis anterior muscle. Also, factor analysis showed that, overall, a significant difference
existed between the intensity of muscle activity in the conditions with and without silicone
insoles (p = 0.009, F = 15.11). The pattern of change in the intensity of activity of the rectus
femoris, biceps femoris, lateral gastrocnemius, and anterior tibialis muscles differed in the
orthotic condition, and a significant interaction effect was observed between the two factors of
muscle and orthosis (p = 0.02, F = 3.82).

Conclusion
The use of silicone insoles induced lower muscle activity in basketball players with ankle

sprains. Evidence suggests that silicone insoles improve proprioception and load distribution,
supporting their role in injury prevention and rehabilitation. Also, the use of silicone insoles in
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these athletes likely reduced the number of motor units involved in dynamic balance control. It
also compensates for the weakness of the muscles and ligaments around the ankle joint by
improving the loading pattern of the lower limb. These findings are especially important for
basketball players, because they are exposed to high-intensity repetitive movements that can
aggravate existing injuries or cause new ones.

Keywords: Silicone Insoles, Ankle Sprain, Electromyography

Article Message
Sprains can lead to impaired lower limb muscle function, altered neuromuscular control,

modified movement patterns, and a significantly increased risk of repetitive or secondary
injuries. Maintaining ankle joint integrity and mechanical stability during rapid, multidirectional
changes in basketball is essential to stabilize the ankle joint against sprains (2) and maintain
proper posture during repetitive jumping and landing actions (5). The consistent use of silicone
insoles effectively reduces excessive muscle activity, decreases direct mechanical stress on the
ankle joint, and promotes faster, more efficient motor recovery in both clinical patients and
competitive athletes. Therefore, these insoles can serve as a valuable practical guide for physical
therapists and basketball players in preventing sports injuries, selecting appropriate therapeutic
and preventive interventions, and facilitating a quicker, safer return to the court.
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