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I. INTRODUCTION

Chronic ankle instability (CAI) is a common
condition among futsal players due to repetitive ankle
sprains and inadequate rehabilitation. CAI is
associated with impaired proprioception, reduced
neuromuscular control, and decreased postural
stability, which may negatively affect sport-specific
performance. In futsal, shielding is a critical skill that
requires dynamic balance, lower-limb coordination,
and the ability to maintain stability under pressure.
Footwear is a controllable external factor that may
influence balance performance. Flat sole footwear is
believed to enhance proprioceptive feedback due to
minimal cushioning, whereas cushioning sole
footwear provides shock absorption but may reduce
sensory input from the playing surface. Despite the
growing interest in footwear design, limited research
has examined its effect on dynamic balance
performance among futsal players with CAIL
Therefore, this study aimed to compare the effects of
flat sole and cushioning sole footwear on dynamic
balance performance among recreational futsal
players with chronic ankle instability.

II. METHODS

Ten male recreational futsal players aged
between 20 and 24 years with a history of chronic
ankle instability participated in this study.
Participants were recruited using purposive
sampling. All participants were physically active,
free from acute lower-limb injuries, and provided
informed consent prior to participation. Dynamic
balance was assessed using the Y-Balance Test
(YBT). Participants performed reach tasks in three
directions: anterior, posteromedial, and
posterolateral. Reach distances were measured in
centimeters and normalized to leg length. The YBT
is a reliable and valid tool for assessing dynamic
postural control in individuals with ankle instability.

A crossover design was employed. Each
participant completed the Y-Balance Test under two
footwear conditions: flat sole and cushioning sole.
The order of testing was randomised to minimise
learning effects. A 24-hour washout period was
provided between sessions. Participants performed
three trials in each direction for both conditions, and
the mean scores were used for analysis. Data were

analysed using JAMOVI software. Descriptive
statistics (mean and standard deviation) were
calculated for all variables. Normality was assessed
using the Shapiro—Wilk test. A paired-samples t-test
was conducted to compare dynamic balance
performance between flat sole and cushioning sole
conditions. The significance level was set at p <0.05.

III. RESULTS AND DISCUSSION

The results demonstrated significant differences
in dynamic balance performance between the
footwear  conditions.  Participants  achieved
significantly greater reach distances when wearing
flat sole footwear compared with cushioning sole
footwear in all three directions. Significant
differences were observed in the anterior direction (p
< 0.001), posteromedial direction (p < 0.001), and
posterolateral direction (p < 0.001). These findings
indicate that flat sole footwear provided superior
dynamic balance performance among futsal players
with chronic ankle instability

TABLEI
COMPARISON BETWEEN FLAT AND CUSHIONING ANTERIOR

statistic df p

Flat Cushioning 26.3 9 <.001

Fig. 1 Mean Value of Flat and Cushioning on Anterior

Figure 1 showed an independent-samples t-test
was conducted to compare the anterior (ANT) Y-
Balance Test scores between the cushioning sole and
flat sole conditions. The results showed a statistically
significant difference between the two conditions, ¢
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(18) = —3.20, p = 0.005. The mean difference
between groups was —5.47, indicating that
participants wearing flat sole footwear achieved
higher anterior reach scores compared to those
wearing cushioning sole footwear. Therefore, the null
hypothesis was rejected.

TABLE II
COMPARISON BETWEEN FLAT AND CUSHIONING ON
POSTEROMEDIAL
statistic df P
Flat Cushioning 12.3 9 <.001
78.7 72.9

PM CUS

Fig. 2 Mean Value of Flat and Cushioning on Posteromedial

Figure 2 showed an independent-samples t-test
was conducted to compare the posteromedial (PM)
Y-Balance Test scores between the cushioning sole
and flat sole conditions. The analysis revealed a
statistically significant difference between the two
conditions, ¢ (18) = —3.19, = 0.005. The mean
difference was —5.85, indicating that participants
wearing flat sole footwear demonstrated higher
posteromedial reach performance compared to those
wearing cushioning sole footwear. Hence, the null
hypothesis was rejected.

TABLE III
COMPARISON BETWEEN FLAT AND CUSHIONING ON
POSTEROLATERAL
statistic df p
Flat Cushioning 20.2 9 <.001

Fig. 3 Mean Value of Flat and Cushioning on Posterolateral

Figure 3 showed an independent-samples t-test
was conducted to compare the posterolateral (PL) Y-
Balance Test scores between the cushioning sole and
flat sole conditions. The results demonstrated a
statistically significant difference between the two
conditions, ¢ (18) = —4.17, < 0.001. The mean
difference was —6.52, indicating that participants
wearing flat sole footwear achieved significantly
higher posterolateral reach scores compared to those
wearing cushioning sole footwear. Therefore, the null
hypothesis was rejected.

The findings suggest that flat sole footwear may
enhance proprioceptive feedback and improve
neuromuscular control, which are essential for
maintaining postural stability in individuals with
CAIL. Minimal cushioning allows greater sensory
input from the ground, facilitating joint position
awareness and balance control. In contrast, excessive
cushioning may dampen sensory feedback,
potentially reducing dynamic stability. These results
align with previous literature indicating that footwear
characteristics influence postural control and
functional performance.

IV. CONCLUSIONS

This study concluded that footwear sole design
significantly influenced dynamic balance
performance among futsal players with chronic ankle
instability. Flat sole footwear was found to be more
effective in enhancing dynamic balance compared
with cushioning sole footwear. These findings
provide practical implications for athletes, coaches,
and rehabilitation professionals in selecting
appropriate footwear during training and return-to-
play phases.
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