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ABSTRACT

Ankle sprain is one of the most common injuries among active individuals, which
may lead to chronic ankle instability (CAl). This study aimes to study the effects of six weeks of neuro-
muscular exercises on static and dynamic balance, ankle proprioception, and ankle muscle strength in
women with CAI.

[VETELEE In this quasi-experimental study, 24 active women with CAI based on the Cumberland ankle
instability tool (age: 29.1+7.10 years, height: 163+4 cm, weight: 6419.6 kg) were purposefully selected
and randomly assigned to the exercise and control groups. Before and after the six-week exercise pro-
gram, the static balance (single-leg stance test on a force plate), dynamic balance (Y-balance test), ankle
proprioception, and ankle muscle strength of invertors, evertors, dorsiflexors, and plantarflexors were
evaluated (Using a isokinetic dynamometer; Biodex System 3 Pro). The participants in the experimental
group performed neuromuscular exercises for six weeks, five sessions per week, for one hour. During
this period, the control group continued their daily activities and did not engage in other rehabilitation
programs. Data analysis was conducted using mixed analysis of variance. P<0.05 was considered statisti-
cally significant.

[T After six weeks of exercises, static and dynamic balance, angle replication errors in inversion and
eversion, ankle inversion, and strength of invertors, evertors, plantar flexors, and dorsiflexors at angular
velocities of 60 and 120°/s were significantly improved in the experimental group (P<0.05).

[@TEIERT It seems that performing neuromuscular exercises improves the balance, ankle propriocep-
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Accepted: 29 Jul 2024 ¢ mended in the rehabilitation process of these women.

Available Online:20J1an 2025+ [t Neuromuscular exercises, Chronic ankle instability, Balance, Proprioception, Muscle strength
. ........................................................................................................................................................................................................................ .
* Corresponding Author:

Gholamali Ghasemi

Address: Department of Sport Injuries and Corrective Exercises, Faculty of Sport Sciences, University of Isfahan, Isfahan, Iran.
Tel: +98 (31) 37932573
E-Mail: gh.ghasemi@spr.ui.ac.ir

Copyright © 2025 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.13.6.3270
http://medrehab.sbmu.ac.ir/?lang=en
https://www.orcid.org/0009-0003-5652-0881
https://orcid.org/0000-0002-7560-017X
https://www.orcid.org/0000-0002-6882-2612
https://crossmark.crossref.org/dialog/?doi=10.32598/SJRM.13.6.3270
http://medrehab.sbmu.ac.ir/?lang=en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Jan & Feb 2025. Volume 13. Num 6

Extended Abstract
Introduction

hronic ankle instability (CAI) is a com-

mon issue among active people, character-

ized by perceptions of the ankle frequently

giving way, resulting in symptoms such as

pain, weakness, reduced range of motion,

and decreased function. The CAI can af-
fect the sensory-motor system and cause deficits in pos-
tural control, proprioception, and muscle strength. To ad-
dress CAl, various exercises such as balance, resistance,
proprioception and sensory-motor exercises have been
proposed. However, the effectiveness of these methods
in rehabilitating CAI remains uncertain. Given the defi-
cits in static and dynamic balances, proprioception, and
muscle strength caused by CAI, a comprehensive neu-
romuscular exercise protocol that targets all functional
movement factors in each session may offer better results
compared to single-factor exercise programs. In this re-
gard, this study aims to investigate the impact of a six-
week comprehensive neuromuscular exercise program
on static balance, dynamic balance, ankle proprioception,
and isokinetic ankle muscle strength of women with CAL

Materials and Methods

This is a quasi-experimental study with a pre-test/post-
test design. Participants were 24 active women with CAI
in Isfahan, Iran. They were selected purposefully based on
the inclusion criteria and after signing the consent form.
The inclusion criteria were at least 90 minutes of physical
activity per week, age 20-40 years, consent to participate
in the study, no medical limitations for participation in the
exercise program, a history of unilateral ankle sprain at
least 6 months prior to the study that resulted in pain and
functional impairment, history of perceiving the ankle
giving way for at least two times or minor ankle sprain in
the past 6 months, a score <24 in the Cumberland ankle
instability tool. The exclusion criteria were unwillingness
to continue participation in the study, irregular attendance
in training sessions (absence from 3 consecutive sessions
or 5 non-consecutive sessions), not completing the assess-
ments, and any unpredictable problem hindering the indi-
vidual’s participation in the study.

Before and after the intervention, static balance (single-
leg stance test on a force plate), dynamic balance (Y-bal-
ance test), ankle joint proprioception, and plantar flexion,
dorsiflexion, inversion, and eversion strength of the ankle
muscles (using an isokinetic dynamometer; Biodex Sys-
tem 3 Pro) were evaluated. The participants in the exer-
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cise group performed neuromuscular exercises for six
weeks, five sessions per week, each for one hour. During
this period, the control group was asked to continue their
daily activities and not engage in any other rehabilita-
tion program. Data analysis was conducted using mixed
analysis of variance P<(0.05 was considered statistically
significant.

Results

The results indicated that after six weeks of exercises,
static and dynamic balance, angle replication errors in
inversion and eversion, ankle inversion and strength of
invertors, evertors, plantar flexors, and dorsiflexors at
angular velocities of 60 and 120°/s were significantly im-
proved in the experimental group (P<0.05)

Conclusion

It seems that performing neuromuscular exercises im-
proves the balance, ankle proprioception, and ankle
muscle strength in women with CAI. Therefore, neuro-
muscular exercises are recommended in the rehabilitation
process of these women.
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