Journal of
2026. Volume 12. Issue 2

HealthResearchinCommunity

Research Paper

Immediate Effects of Dual-Task Rehabilitation on Static and Dynamic Postural
Control and Proprioception in Individuals With Chronic Ankle Instability: A
Single-Blind Randomized Controlled Trial

Masoud Azizian' ©, *Ali Yalfani' (», Behnam Gholami-Borujeni?

1. Department of Sports Rehabilitation, Faculty of Sport Sciences, Bu-Ali Sina University, Hamedan, Iran.
2. Department of Sport Biomechanics and Motor Behavior, Faculty of Sport Sciences, University of Mazandaran, Babolsar, Iran.

Use your device to scan
and read the article online

Citation: Azizian M, Yalfani A, Gholami-Borujeni B. Immediate Effects of Dual-Task Rehabilitation on Static and Dynamic Postural
Control and Proprioception in Individuals With Chronic Ankle Instability: A Single-Blind Randomized Controlled Trial. Journal of Health
Research in Community. 2026; 12(2):129-141 (Persian). http://dx.doi.org/10.22034/JHRC.12.2.5441.3

http://dx.doi.org/10.22034/JHRC.12.2.5441.3

Received: 04 Jan 2026 ABSTRACT

Revised: 28 Apr 2026

Accepted: 10 May 2026 Introduction and Purpose: Deficits in proprioception and postural control are recognized as key contribu-
© tors to the progression and persistence of chronic ankle instability (CAl). This study aimed to investigate

the immediate effects of a dual-task (cognitive—neuromuscular) rehabilitation protocol on static and
dynamic postural control and proprioception in male and female athletes with CAI.
Methods: This single-blind randomized controlled clinical trial was conducted on 44 male and female
participants aged 18-25 years with CAl. Participants were systematically randomized allocated to either
a dual-task training group (n=22) or a control group (n=22). The intervention group completed a single
30-minute session of cognitive-neuromuscular dual-task training. The primary outcomes were static
and dynamic postural control, assessed using the Biodex Balance System. The secondary outcome was
ankle joint proprioception, evaluated using an electrogoniometer. To examine differences between the
two groups and estimate the effect size, we used a mixed-design repeated-measures analysis of variance
(ANOVA), with group and time as factors. (P<0.005).
Results: Paired-samples t-tests demonstrated significant improvements in static and dynamic postural
control and proprioceptive error from pre- to post-intervention in the dual-task group (all P<0.001);
however, no significant changes were observed in the control group (P>0.05). The results of the mixed-
design repeated-measures ANOVA showed a significant groupxtime interaction, indicating differences
between the dual-task and control groups in improvement in the overall static postural control index
(np2=0.716, P<0.001), the overall dynamic postural control index (np2=0.420, P<0.001), and propriocep-
tive error at 10° of dorsiflexion (np2=0.528, P<0.001).
Conclusion: A single session of dual-task (cognitive—neuromuscular) training produced immediate im-
provements in static and dynamic postural control and proprioception in athletes with CAl. These find-
ings support the incorporation of dual-task training as a complementary rehabilitation strategy for ath-
letes with CAI.
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Extended Abstract

Introduction

ateral ankle sprain (LAS) is among the most

prevalent musculoskeletal injuries in both

athletes and individuals participating in rec-

reational and physical activities [1]. It has

been estimated that approximately two mil-
lion people present to emergency departments in the United
States each year with ankle injuries, of which nearly 75%
are attributable to LAS [2]. Individuals with chronic ankle
instability (CAI) commonly experience a spectrum of per-
sistent impairments, including neuromuscular dysfunction,
diminished ankle joint proprioception, and deficits in both
static and dynamic postural control [5]. Historically, CAI
has been regarded primarily as a peripheral disorder result-
ing from ligamentous injury and mechanical joint instability
[6]. However, accumulating evidence suggests that CAI is
also associated with widespread alterations in sensorimotor
processing and central nervous system function, indicat-
ing that its underlying pathophysiology extends beyond
localized mechanical deficits [12]. Accordingly, the present
study aimed to investigate the acute effects of a dual-task
(neuromuscular—cognitive) training intervention on ankle
joint proprioception and static and dynamic postural control
in athletes with CAI. The primary outcomes were static and
dynamic postural control, while ankle joint proprioceptive
error served as the secondary outcome. We hypothesized
that, compared with the control group, a single session of
dual-task training would result in immediate improvements
in postural control and a significant reduction in ankle joint
proprioceptive error.

Methods

This single-blind randomized controlled trial investigated
the acute effects of a dual-task intervention on static and
dynamic postural control and ankle joint proprioception in
male and female athletes with CAI. Athletes aged 18-25
years with CAI were recruited by convenience sampling
from orthopedic subspecialty clinics in Hamadan, Iran. Eli-
gibility criteria were based on the recommendations of the
International Ankle Consortium (2013). Inclusion criteria
were: (1) at least one significant lateral ankle sprain within
the previous 12 months that caused pain, swelling, func-
tional impairment, and an interruption in physical activity
for at least one day; (2) regular participation in organized
sports (>3 sessions/week, >60 min/session); and (3) a diag-
nosis of chronic ankle instability (CAI) based on the Cum-
berland Ankle Instability Tool (CAIT) and the Identification
of Functional Ankle Instability (IdFAI) questionnaire. The
CAIT includes nine items and has a maximum score of 30,

with scores <24 indicating CAl. The IdFAI consists of 10
items that assess ankle injury history and functional insta-
bility, with scores >11 indicating CAI The exclusion crite-
ria were as follows: (1) ankle pain >8 on the Visual Analog
Scale (VAS); (2) a history of lower-extremity fracture, sur-
gery, or other musculoskeletal injuries affecting functional
performance; and (3) neurological or systemic disorders, in-
cluding diabetes mellitus, peripheral neuropathy, traumatic
brain injury, or other conditions that could influence postural
control, proprioception, or participation in the intervention.
A total of 44 eligible participants were randomly assigned
in a 1:1 ratio to either the dual-task group (n=22; 13 men
and 9 women) or the control group (n=22; 14 men and 8
women). The intervention group completed a single 30-min-
ute session of cognitive—neuromuscular dual-task training,
while the control group received no intervention. The pri-
mary outcomes were static and dynamic postural control, as-
sessed using the Biodex Balance System, and the secondary
outcome was ankle joint proprioception, measured with an
electrogoniometer. Within-group changes were analyzed us-
ing paired t-tests, whereas between-group differences over
time were examined using mixed-design repeated-measures
analysis of variance (ANOVA). Effect sizes were calculated
using partial eta squared (npz).

Results

The paired t-test results showed significant pretest-to-
post-test changes in static and dynamic postural control and
proprioceptive error rates in the dual-task training group
(P<0.001).

The mixed-design repeated-measures ANOVA revealed
significant groupxtime interaction effects for all static
postural control measures following the 8-week rehabili-
tation intervention, including the overall stability index
(F=(]‘42):105.86, P<0.001, n*=0.716), the anterior—poste-
rior stability index (F=, :48.68, P<0.001, n *=0.537), and
the medial-lateral stability index (F=,,:57.02, P<0.001,
n,’=0.576), indicating moderate-to-large effect sizes. Simi-
larly, significant groupxtime interaction effects were ob-
served for all dynamic postural control outcomes, including
the overall stability index (F  ,,:30.37, P<0.001, np2=0.420),
the anterior—posterior stability index (F  ,,:72.70, P<0.001,
np2:0.634), and the medial-lateral stability index (F
42):44.95, P<0.001, np2:0.517), reflecting moderate-to-large
intervention effects. Furthermore, the repeated-measures
ANOVA revealed significant groupxtime interaction effects
for ankle joint proprioceptive error at 10° of dorsiflexion
(F,,, ,47.02, P<0.001, np2=0.528), 10° of plantarflexion
(F . 42):46.24, P<0.001, np2=0.524), and 20° of plantarflexion
(Fa, 14200, P<0.001, np2:0.520), demonstrating moder-
ate-to-large effect sizes across all proprioceptive measures.
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Conclusion

The immediate dual-task intervention significantly
improved static and dynamic postural control while re-
ducing ankle joint proprioceptive error, with large effect
sizes (partial 1?). These findings indicate that a single
session of dual-task training can produce immediate im-
provements in sensorimotor performance in athletes with
CAL Given the consistent improvements across all out-
come measures, incorporating dual-task exercises into
rehabilitation programs may enhance sensorimotor in-
tegration, postural control, and proprioceptive function.
Clinically, cognitive—motor dual-task training appears to
be a valuable adjunct to conventional rehabilitation for
athletes with chronic ankle instability.
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1. Cumberland Ankle Instability Tool (CAIT)
2. |dentification of Functional Ankle Instability (IdFAI)
3. Visual Analogue Scale (VAS)
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4. Shapiro-Wilk Test

5. Levene's test

6. Independent Samples t-test
7. Paired-Samples T Test
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