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Assessment of asymmetry in dynamic postural stability, jumping,
and change of direction speed in professional soccer players with
and without chronic ankle instability: Are asymmetries in different
motor tasks independent?
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Abstract

Background and Aim: Despite the significant role of jumping, changing
direction, and landing in ankle sprain occurrences, previous studies have not
investigated asymmetries in these tasks among professional soccer players with
and without chronic ankle instability (CAI). Furthermore, the relationships
between different types of asymmetries remain unknown. This study aimed to
compare asymmetries in the aforementioned movements and analyze their
interrelationships in professional players with and without CAI

Methods: Seventy professional male soccer players (32 with CAI and 38
without CAI) completed single-leg triple hop (SLTH), modified 505 change-of-
direction (Mod505), and single-leg drop landing (SLDL) tests. Based on
normality test results, between-group asymmetry comparisons were conducted
using independent t-tests (normal data) or Mann-Whitney U tests (non-normal
data). Correlational analyses were performed using Pearson’s coefficient
(normal data) or Spearman’s rank (non-normal data).

Results: Results revealed that players with CAI exhibited significantly greater
asymmetries in SLTH, Mod505, and SLDL performance compared to healthy
controls (P < 0.05). Furthermore, correlational analyses across CAI players,
healthy players, and the entire cohort revealed no statistically significant
relationships between different types of movement asymmetry (P > 0.05).
Conclusion: The findings indicate that CAI players exhibit greater movement
asymmetries; however, no interdependence exists between the types of
asymmetry. This highlights the importance of task-specific rehabilitation, as
well as multidimensional and task-oriented assessments, in this population.
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Extended Abstract

Introduction

Soccer is a high-demand sport involving rapid changes
of direction (COD), jumping, and asymmetric landings,
movement patterns that frequently predispose players
to ankle sprains (3,5). A common sequela of such
injuries is chronic ankle instability (CAI), which
impairs performance through neuromuscular deficits,
reduced force production, and slower reaction times
(7,19). Functional asymmetries, particularly in COD,
jumping, and landing, are key impairments that may
increase reinjury risk (9,19). Although the role of these
tasks in ankle sprain mechanisms is well established,
previous  research has not comprehensively
investigated the asymmetries across these tasks in
professional soccer players with and without CAIL
Moreover, the interrelationships among different
movement asymmetries remain unclear, leaving it
unknown whether asymmetry in one task relates to
another. While some studies report significant
asymmetries in injured athletes compared with controls
(7,9,19), others present conflicting results, particularly
regarding dynamic postural stability and COD
performance (12,13). This ambiguity highlights the
need for a multidimensional assessment. Therefore,
this study aimed to (1) compare asymmetries in single-
leg triple hop, modified-505 COD, and single-leg drop
landing between professional soccer players with CAI
and healthy controls, and (2) investigate the
relationships among these asymmetries to provide a
scientific basis for designing targeted, task-specific
rehabilitation protocols.

Method

This cross-sectional study was approved by the
University of  Isfahan Ethics Committee
(IR.ULLREC.1402.111). Seventy professional male
soccer players voluntarily participated and were
divided into two groups: those with CAI (n = 32; age =
21.78 + 3.18 years; height = 1.77 + 0.07 m; mass =
68.39 + 8.82 kg) and those without CAI (n = 38; age =
21.95 £ 2.40 years; height = 1.78 + 0.06 m; mass =
69.84 + 6.03 kg). CAI was diagnosed according to the
International Ankle Consortium criteria, requiring at
least two giving-way episodes in the past six months,
more than one lateral ankle sprain on the same side,
and a Cumberland Ankle Instability Tool (CAIT) score
of <24 (20). Exclusion criteria included an acute ankle
injury within the preceding three months, neurological
disorders, or pain/injury in other lower-extremity
regions. All participants completed three functional
tests in a randomized order: Single-Leg Triple Hop
(SLTH) for distance to assess unilateral jumping

performance (12,19), modified-505 test (Mod505) to
evaluate change-of-direction speed (12,19), and Single-
Leg Drop Landing (SLDL) onto a Foot Scan plantar
pressure system (RsScan International, 253 Hz) to
measure dynamic postural stability via Center of
Pressure (COP) path length (7,23). Participants
performed three valid trials per limb for each test
following a standardized warm-up. The dominant limb
was defined as the preferred kicking leg.

Inter-limb asymmetry was calculated using the
formula: 100/maximum value X minimum value X -
1+100 (19,27). Data normality was examined using the
Shapiro-Wilk test. Between-group comparisons were
conducted using independent t-tests (for normally
distributed SLTH and Mod505 data) and the Mann-
Whitney U test (for non-normally distributed SLDL
data). Effect sizes were expressed as Hedges' g.
Correlations between asymmetry indices were
analyzed using Pearson's or Spearman's coefficients as
appropriate. Test reliability was good for all tests (ICC
range: 0.76-0.88).

Results

Players with CAI demonstrated significantly greater
inter-limb asymmetries than healthy controls across all
three functional tests (P < 0.05). The effect sizes for
these group differences were moderate for the SLTH
(Hedges' g = 0.68) and Mod505 (g = 0.74), and small
for the SLDL (g = 0.48). Among the CAI players, 78%
of the instability cases were reported in the dominant
limb, indicating a significantly higher vulnerability in
this limb.

Crucially, correlation analyses revealed no
statistically significant associations among the different
types of movement asymmetries (SLTH vs. Mod505,
SLTH vs. SLDL, Mod505 vs. SLDL) in the CAI
group, the healthy group, or the entire cohort (all P >
0.05). All correlation coefficients were uniformly weak
(Ir} = 0.02 to 0.31).

Discussion

The primary findings of this study are twofold.
First, professional soccer players with CAI exhibit
significantly greater asymmetry during jumping,
change-of-direction, and dynamic postural stability
tasks compared with healthy counterparts. This finding
aligns with previous research on athletes with other
lower-limb injuries and underscores persistent
functional deficits associated with CAI (7,19,27).
These asymmetries likely result from altered
neuromuscular control, including reduced pre-
activation of stabilizer muscles such as the peroneus
longus, kinematic changes (e.g., increased ankle
plantarflexion), and proprioceptive deficits, causing
abnormal force distribution and compromised post-
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landing stability (5,7).

Second, importantly, the study found no significant
correlations between different types of asymmetries.
This indicates that asymmetry in one motor task (e.g.,
jumping) is independent of another (e.g., change-of-
direction or dynamic postural stability). Stated
alternatively, a player with CAI may show substantial
asymmetry in jumping but not in change-of-direction

Table 1. Summary of Key Statistical Findings

performance, and vice versa. This task-specific
independence aligns with recent literature and has
critical clinical implications (9,12,19,27). These
findings suggest movement asymmetries are not a
global characteristic but are instead highly task-
specific. Consequently, asymmetry detected in a single
test should not be assumed to reflect performance
deficits in other tasks.

Comparison Group Test Statistic P-value (EI-IfoIfgteE'lzge) Corr(erl )a tion
SLTH Asy CAI vs Healthy Independent t-test 0.004 0.68 (0.19-1.17)

Mod505 Asy CAI vs Healthy Independent t-test 0.003 0.74 (0.25-1.24)

SLDL Asy CALI vs Healthy Mann-Whitney U 0.040 0.48 (0.01-0.97)

SLTH vs Mod505 CAI Pearson 0.692 0.07
SLTH vs SLDL CAI Spearman 0.306 0.19
Mod505 vs SLDL CAI Spearman 0.184 -0.24
SLTH vs Mod505 Healthy Pearson 0.508 0.11
SLTH vs SLDL Healthy Spearman 0.058 -0.31
Mod505 vs SLDL Healthy Spearman 0.535 -0.10
SLTH vs Mod505 Entire Pearson 0.097 0.20
SLTH vs SLDL Entire Spearman 0.886 -0.02
Mod505 vs SLDL Entire Spearman 0.681 - 0.05

SLTH, Single-leg triple hop; Mod505, Modified 505; SLDL, Single-leg drop landing; CAI, Chronic ankle instability; Asy, Asymmetry

Clinical application

Findings  emphasize  the  importance  of
comprehensive, multidimensional assessment batteries
that capture the full spectrum of sport-specific
functions. Rehabilitation protocols should be precisely
task-specific, addressing identified asymmetries in
each functional domain to minimize reinjury risk and
reestablish symmetrical movement patterns in soccer
players.
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