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Introduction

Abstract

Background: Chronic Functional Ankle Instability (FAI) is a common
musculoskeletal disorder that is characterized by recurring giving away of the foot
among physically active individuals, especially college students. Functional instability
is related to postural control deficits, compromised neuromuscular control, and
proprioceptive deficits. This study fills the assessment gap using valid tests to help
reach accurate assessment. Although previous research has indicated balance
abnormalities in individuals with FAI, the extent to which static and dynamic balance
are affected remains unclear, especially among college students. Purpose: This study
aims to assess static and dynamic balance, and functional performance changes among
students’ colleagues with functional ankle instability (FAI). Methods: Thirty-eight
unilateral ankle instability patients (mean age 20.4 + 1.29 years) with seventy-six legs
were divided into two groups: an experimental group (N = 38, unstable ankles) and a
control group (N = 38, unaffected ankles). Static and dynamic balance and functional
performance were assessed by single-leg stance (SLS) with eyes open and closed, the
y-balance test and the side hop test, respectively. Results: The values of effect size
(Cohen's d) were 0.49 for side hop (seconds), 0.36 for SLS eye open (seconds), 0.73
for SLS, eye closed (seconds), and 0.96 for Y-Balance. Significant differences in
balance and functional performance were found between affected and non-affected
limbs. The affected limb showed poorer performance in the side hop test (P = 0.007),
SLS test with eyes closed (P = 0.004), SLS test with eyes open (P = 0.044), and the Y-
Balance test (p < 0.001). Conclusion: College students with FAI might have significant
deficiencies in both static, dynamic balance as well as functional performance. These
deficits increase the risk of recurrence. Keywords: Ankle Sprain, Single leg stance, Y-
balance, side hop test, Instability.

An acute ankle sprain that fails to be treated by

Lateral ankle instability is characterized by ~ physical therapy leads to ankle instability®.
recurring giving way to the outer (lateral) side of ~ Between six weeks and eighteen months after
the ankle during standing or even when walking. It ~ suffering a lateral ankle sprain, 55% to 72% of
frequently develops after repeated ankle sprains'.  People continue to have ankle sprain symptoms and

Please cite this article as follows: Khafaga M, Aziz M, Abdelkader N, Assessment of Static and Dynamic Balance among College
Students with Functional Ankle Instability: Cross-Sectional Study. B Int JPT.2025;3(1):1-6. DOI: 10.21608/BIJPT.2024.345649.1053

1


https://bijpt.journals.ekb.eg/

B IntJPT 2025 Jun;3(1):1-6. DOI: 10.21608/BIJPT.2024.345649.1053

instability symptoms®. The incidence of Chronic
ankle instability is 25% after an ankle sprain and
20% among physically active adolescents in
otherwise healthy health. Although over 15% of
instances progress to ankle instability, the public
still considers ankle sprains as not dangerous
injuries®. Ankle sprains occur most frequently
between the ages of 15 and 19; however, there is
no appreciable difference in the frequency of
lateral ankle sprain between males and girls °.

Both  mechanical instability and
functional instability were explored in the original
CAIl hypothesis®.Deficits in  proprioception,
strength, neuromuscular control, and postural
control are all considered forms of functional
instability’. Anatomical changes that occur after an
initial ankle sprain, such as pathologic laxity,
impaired arthrokinematics, and the start of
degenerative joint disease, are evidence of
mechanical instability®.

Usually, functional performance tests are
used to evaluate the ankle’s condition in situations
of chronic ankle instability (CAIl). Functional
instability brought on by several factors, including
diminished neuromuscular  firing  patterns,
proprioception and sensation, strength
deficiencies, and foot control, results in affection
for balance®. Specific functional tests can detect
limits in functional performance and muscle
strength inadequacies; consequently, these tests
can be used as a guide for rehabilitation’s
success'®. The frequency of functional ankle
instability is particularly high in young, physically
active people!!. Therefore, this study aims to assess
the impacts of functional ankle instability (FAI) on
static and dynamic balance, and functional
performance among college students. By
addressing specific balance impairments, this study
seeks to contribute to the development of evidence-
based interventions that improve functional
outcomes and lower the risk of re-injury.

Methods

Study Design

This was a cross-sectional study design that
included 38 participants aged between 18 and 22
years who were diagnosed with functional ankle
instability and equally divided into two groups.
Group A (experimental group) consisted of 38
participants with functional ankle instability, and

Group B included the unaffected limb of the 38
participants.

Setting

The study was conducted at the biomechanics lab
at Al-Hayah University between May and October
2024. All data collection and procedures were
conducted in a controlled laboratory environment.
Ethics Approval and Trial Registration
The study received ethical approval from the
Faculty of Physical Therapy, Cairo University
research ethical committee
(P.T.REC/012/005361). The study followed the
principles and standards of Helsinki. All patients
signed an informed consent after explaining the full
details of this study.

Participants

The recruited patients were included based on the
following inclusion criteria: thirty-eight students
aged 18-22 years, complained of FAI with the most
recent sprain about three months old and had at
least one unilateral lateral ankle sprain requiring at
least three days of immobilization. Patients were
excluded if they had any of the following: history
of previous ankle surgery, bilateral ankle
instability, ankle arthritis, or fractures. A priori
power analysis using G*Power 3.1.9.7. The
calculation was based on the single leg stance test
with an effect size of 0. 0.698164 obtained from a
pilot study on 8 participants who were continued in
the study, with a set at 0.05 and power (1 — f err
prob) at 80%. A total of 38 participants were
required for the study.

Standardization Procedures

To reduce measurement variability, the principal
investigator  performed  all  experimental
preparation, instructions, and data collection.
Participants were given standardized instructions
for positioning. Trials were discarded and repeated
if any error was observed.

Assessment procedures
Static Balance (Single Leg Stance)

The single-leg Stance test (SLS) is a
balance assessment tool used in clinical settings to
monitor musculoskeletal conditions, with an
interrater reliability of the test is 0.8982. Students
performed the SLS test by standing on one foot
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without shoes, with hips level, and knee bent of the
contralateral limb. First, the test was done with
eyes open, their eyes fixed on a wall spot and then
repeated with closed eyes. The researcher observed
if the patient’s legs contacted one another, their
arms moved from their initial posture, or their feet
touched the ground. The researcher documented
the results of the three trials that were carried out
and measured the ability to maintain balance in
seconds. The normal value of the SLS test with the
eye open is 43.5 £ 3.8 and with the closed eye is
8.5 + 9.1 seconds®.

Dynamic balance (Y balance Test)

The Y balance test assesses balance control
and dynamic stability. This tool assesses an
individual’s possibility of injury. It is reliable and
accurate. There is a good interrater test-retest
reliability with an acceptable degree of
measurement error in the lower quarter (LQYBT)
across numerous raters screening active-duty
service members; with excellent reliability (ICC =
0.88-0.99)}. The anterior, posterolateral, and
posteromedial components of YBT were the only
ones assessed. The dynamic neuromuscular
function of the lower limbs and unilateral balance
were assessed. In this test, the student stood on one
leg and attempted to use the non-fixed toe to reach
the furthest points along the lines in the anterior,
posterolateral, and posteromedial directions while
maintaining a fixed foot planted in the center of the
axis of a marked Y-shaped figure on the floor. Test-
takers were given both visual and verbal cues.
After striking the line at its furthest range, the
subject was to return to the starting point. Six
administrations of the learning test were
conducted, with the individual switching between
the three directions and support feet’. The
maximum range achieved could also be calculated
along with the composite score, which is a
normalized sum of the range of the limbs. By
dividing the sum of the three distances by three
times the limb length (in centimeters) and then
multiplying the result by 100, the composite score
was determined. A composite score of 94% of limb
length on the YBT or a difference in the anterior
range of 4 cm from the contralateral limb were
indicators of the risk of injury, which was also
evaluated using the normalized score'®.

Functional performance (Side hop test)

The side hop test is a valuable tool for
evaluating lower limb function in clinical and
research settings, measuring performance changes
during rehabilitation, and validating training
direction. Its strong inter-rater reliability ranges
from 0.83 to 0.91%. It would have been brought
about by improvements in muscle strength, joint
stability, and neuromuscular control. In the side
hop test, students stood on one leg, 30 cm from two
parallel lines. They were told to hop laterally over
the lines and then, as fast as they could, return to
the starting place ten times with the same leg. They
were allowed to move their arms freely during the
test. It was noted how long it took each leg to
perform 10 repetitions; a shorter time meant a
better result. The side hop test > 13 seconds for 10
repetitions is positive and patients cannot produce
normal functional performance?®.

Statistical Analysis

All statistical analyses were conducted
using Python, with pandas for data handling.
Descriptive statistics include means, standard
deviations, ranges, and percentages. The Shapiro-
Wilk test was employed to assess the normality of
distribution. Based on the results of normality
testing, paired t-tests were used to compare static
and dynamic balance and the functional
performance parameters between affected and non-
affected limbs. The level of significance was set at
p < 0.05.

Results

A total of 38 college students (28 males, 10
females) with FAI participated in this study.
Detailed demographic and clinical characteristics
are presented in Table 1. Compare functional
performance parameters between the affected and
non-affected limbs. The results in Table 2 were
related to significant differences in static and
dynamic balance, and functional performance
between affected and non-affected limbs. The
values of effect size (Cohen's d) were 0.49 for side
hop (Seconds), 0.36 for SLS eye open (seconds),
0.73 for SLS, eye closed (seconds), and 0.96 for Y-
balance (%). Significant differences in balance and
functional performance were found between
affected and non-affected limbs. The affected limb
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showed poorer performance in the side hop test (P
= 0.007), SLS test with eyes closed (P = 0.004),
SLS test with eyes open (P = 0.044), and the Y-
balance test (p < 0.001). The affected limb showed

poorer performance in the side hop test (P = 0.007),
the SLS test with eyes closed (P = 0.004), SLS test
with eyes open (P = 0.044), and Y-balance test (P
<0.001)

Table (1): Demographic data of the study (Mean = SD (Range) / Count (%))

Demographics Variable N Mean £+ SD
Age (years) 38 20.4 +1.29 (18.0-22.0)
Weight (Kg) 38 70.9 £9.9 (50.0-87.0)
Height (Cm) 38 173.1 + 8.7 (155.0-190.0)

SD: Standard deviation, *: significance, N = sample size

Table (2): Comparison between affected and non-affected Limb

Variable (Strength Mean + SD Mean + SD t-Value | p-Value Effect Size
Test) (N=38) (Affected) (Non-Affected) (Cohen's d)
Side Hop (Seconds) 18.08 +4.14 16.28 £ 3.14 -2.88 0.007 0.49
SLS (Seconds, Eye Open) | 56.40 + 20.56 64.55 +24.11 2.08 0.044 0.36
SLS (Seconds, Eye Closed) 7.63+1.99 9.21+2.33 3.11 0.004 0.73

Y-Balance (%) 63.32+£9.10 71.39+7.68 6.48 | <0.001* 0.96

SD: Standard deviation *: significance SLS= Single-Leg Stance; N = sample size for paired comparisons between
affected and non-affected limbs; Mean + SD = mean value + standard deviation; t-Value = test statistic from the
paired t-test comparing affected and non-affected limbs for each strength measure; p-Value = significance level of
the test (p < 0.05 is considered statistically significant); Effect Size (Cohen's d) = magnitude of difference
between limbs, with interpretation as follows: Small (|d| < 0.3), Medium (|d| < 0.8), Large (|d| > 0.8).

Discussion

This study aims to assess the potential
effects of functional ankle instability (FAI) on
static and dynamic balance, and functional
performance among college students. The results
reveal substantial differences between the affected
limb with FAI and the unaffected limb.

Static balance

The single-leg stance (SLS) test findings
showed that the affected limbs performed
noticeably worse both with and without their eyes
open. However, findings of SLS with closed eyes
showed minimal difference when compared to
normative data of healthy subjects®® . These results
are consistent with a previous study that found that
FAI participants performed worse on SLS,

especially while their eyes were closed'®. This may
be explained by delayed neuromuscular responses
and proprioceptive abnormalities.

Dynamic balance (Y-balance Test)

The affected limbs had considerably lower
Y-balance test scores (63.32% vs. 71.39%, p <
0.001) is statically significant. This finding comes
from Gribble et al®®. Who reported that FAI
participants had decreased normalized reach
distances on the Y-balance test, indicating
compromised dynamic stability.

Functional performance (Side hop test)

This study showed significant effects of
FAI on functional performance. Orakifar et al.
suggested that the side hop test alone is insufficient
for diagnosing or predicting specific deficits. They
investigated this relationship and_ found no
significant correlation between side hop test
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performance and isometric strength of ankle
muscles and agree with the current study especially
side hop alone is not enough?. Despite the finding
of significant functional and balance problems in
this study, the underlying neuromuscular or
biomechanical causes remain unexplored. We did
not investigate the changed kinematics and delayed
peroneal muscle activation that has been noted in
FAI patients by prior research?.

In order to reduce FAI-related deficiencies,
Hale et al. (2014) suggested balance training
therapies that emphasize proprioception and
neuromuscular control?®. The current research is
compatible with the therapeutic application of
these findings.

Strengths of the Study

This study employed several validated
instruments, including the side hop test, Y-balance
test, and single-leg stance test, to assess various
aspects of functional performance and balance.
Using different methods to produce an accurate
assessment, and when using one of them alone is
insufficient in assessment. The findings are more
dependable and applicable. The impact of
functional ankle instability (FAI) on balance and
functional performance in young, active people,
especially college students, is a crucial but little-
studied topic. The literature on sports medicine and
rehabilitation benefits from this approach. The
results provide particular measurements and
assessments that can target treatment options for
people with FAI and are directly applicable to
clinical and rehabilitative settings.

Limitations of the study

Thirty-eight individuals is a small sample
size, which could limit generalizability which may
limit how broadly it may be applied to other
groups, and lacks longitudinal data, which could
provide light on how FAI develops and how it
affects people over time. The control group was
taken from the opposite foot of the same patient,
which is another limitation. To avoid the cross-
over effect, control should be taken from a different
normal individual.?*.  Further research should
broaden to encompass a variety of demographics
and carry out longitudinal analyses in order to
comprehend the development of functional ankle
instability (FAI) and the efficacy of rehabilitation
techniques. Extensive biomechanical analysis may
offer more profound insights into FAIl-related

deficiencies, whereas trials should assess focused
therapies such as neuromuscular and balance
training. Using wearable technology to provide
real-time input and investigating the psychological
effects, such as fear of reinjury, could improve
treatment. Along with evaluating the financial cost
of FAI, comparative studies between sports and
school-based preventative initiatives are crucial in
highlighting the significance of early intervention
and prevention.

Conclusion

The study emphasizes the significant
impact of functional ankle instability (FAI) on
college students' balance and functional
performance. The impacted limbs performed worse
in balance tests, indicating deficiencies in balance
and neuromuscular control. FAI impairs postural
control and increases the risk of re-injury. The
findings suggest future research should focus on
different demographics, longitudinal studies, and
intervention trials. Including biomechanical
instruments and psychological aspects could
improve understanding of FAI.
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