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ABSTRACT
Article Info: The aim of this study was to compare the effects of balance exercises and combined exercises
Received: 28 Sep 2018 : (neuromuscular and stabilization exercises) on pain, function, and range of motion of female athletes
Accepted: 22 Jan 2019 : with chronic ankle instability.
Available Online:01Mar2010  ©  NISUNERY Participants were 30 female athletes with chronic ankle instability selected using a convenience

sampling technique and randomly assigned into three groups balance exercises (n=10), combined ex-
ercises (n=10) and control (n=10). The amount of pain was measured by the Visual Analog Scale (VAS).
Functional characteristics were tested by side hop test, 8 hop test, single-leg triple hop test, and single-leg
hop test. A goniometer was used to measure ankle dorsiflexion and plantar flexion range of motion. Both
exercise groups performed their exercises for 6 weeks (3 sessions per week each for 60 minutes). After the
intervention, they went under post-test assessment and their results were then compared. The Levene's
test was used to test the homogeneity of variances in the pre-test phase, while Analysis of Covariance
(ANCOVA) was used to examine the between-group changes, Tukey's post hoc test for determining the
location of the difference between groups, and t-test for assessing the differences within groups.

Keywords: G Balance and combined exercises had a significant effect on the subjects 'pain (P=0.03 and 0.01),
Balance exercises, functional characteristics (P<0.01) and ankle dorsiflexion (P=0.01) and plantar flexion (P=0.01 and 0.02)
Neuromuscular © range of motion. Comparing two exercise programs, it was found that the effect of combined exercises on
exercises, Stabiliza- pain, function and dorsiflexion range of motion of subjects was higher.
tion exercises, Pain, It is recommended that for correct and timely rehabilitation of the athletes with ankle injury,
Function, Range of balance exercises along with combined exercises should be used to reduce their pain, and improve func-
motion © tion and range of motion.
Extended Abstract ries that occur during exercise and performing daily living
activities [3, 4]. These injuries occur more frequently in
1. Introduction football, futsal, basketball, volleyball, and sports requiring
quick body direction change [1]. Studies have suggested
n ankle joint is among the joints with the that muscle weakness, followed by increased ankle joint
most sports injuries [1, 2]. A lateral ankle laxity and sensory-motor deficits as a result of a sprain, is
sprain is one of the most common inju- associated with deficits in balance, postural control, and
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function [3]. Balance training, Pilates, core body stabiliza-
tion, as well as aquatic and preoperative exercises, are rec-
ommended to improve the performance of individuals with
chronic ankle instability. We aimed to compare to types of
balance and combined exercises (neuromuscular and sta-
bilization exercises) on reducing pain and improving the
range of motion and function of people with chronic ankle
instability. Suggesting such effective exercises to therapists
and sports coaches might reduce treatment costs and time,
and the odds of recurrence of ankle ligament injury.

2. Participants and Methods

The study population consisted of all female athletes with
chronic ankle instability participating in regional competi-
tions in Tehran City, Iran. In total, 30 subjects aged 15-20
years were selected using a purposive sampling technique
and based on the study inclusion criteria. They were divided
into three groups of balance exercise, combined exercise,
and controls. The Visual Analog Scale (VAS) was used for
measuring pain. Side hop test, 8 hop test, single-leg triple
hop test, and single-leg hop test were applied to evaluate the
functional characteristics of study subjects [17]. The side
hop test is used to measure the power, velocity, balance, and
rotational stability of the lower extremity with an emphasis
on standing on one leg [20].

The balance group performed their exercises for 6 weeks,
3 sessions per week. These exercises included a single-leg
stance with eyes open, a single-leg stance with eyes open
while another leg was swinging, a single-leg squat with
eyes open (30°-45°), and a single-leg stance with eyes open
while conducting active training (dribbling, hitting, etc.).
The study subjects repetitively performed the exercises for
30 seconds with 2-min recovery between each set [23].
The combined exercise group received the neuromuscular
exercise adapted from Clark and Burden plus stabilization
exercises for 6 weeks, 3 sessions per week [26].
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3. Results

The 2-way Analysis of Covariance (ANCOVA) and
Tukey’s posthoc test results are reported in Tables 1 and
2, respectively. The ANCOVA results revealed significant
differences in the study variables between the groups. Fur-
thermore, based on Tukey’s posthoc test results, there was
a significant difference between groups under side hop
test, single-leg triple hop test, ankle dorsiflexion and plan-
tarflexion (expect between the control and balance groups)
(P>0.05). In terms of pain, the difference was only signifi-
cant between the control and balance groups as well as be-
tween the control and combined exercise groups.

4. Discussion

The obtained results suggested that training protocols ap-
plied in our study significantly impacted pain, function, and
the range of motion indices in female athletes with chronic
ankle ingtability; the combined exercises had more effect
on these variables. In terms of pain, our results were consis-
tent with those of Sahranavard et al. [30] and Yafani et al.
[31]. Regarding the variable of function, our results were in
agreement with those of Mohammadi et al. [11], Ashoury
et al. [32], and Cain et al. [16], but against the findings of
Haugen et al. [33]. The possible reason for this discrepancy
may be the exercise program type.

Applying therapeutic modalities, like exercise therapy,
indirectly reduces pain by improving muscle strength, pro-
prioception, and motor control [36]. This is because exer-
cise therapy reduces tissue sensitivity to pain. In a shorter
time, therapeutic exercises could increase the muscle
strength through neural mechanisms, such as increased
motor unit recalling, modification of messages transmitted
to motor neurons, and the alteration of agonist-antagonist

muscle activity.

Table 1. The ANCOVA results for comparing variables between the study groups

Variable Sum of Squares df Mean of Squares F P
Pain 17.012 2 4.031 16.657 0.001
Side hop 3.234 2 1.645 14.345 0.001
8 hop 6.654 2 3.367 12.435 0.001
Single-leg triple hop 2426.454 2 167.534 98.436 0.001
Dorsiflexion 14.353 2 7.234 4.078 0.009
Plantar flexion 84.765 2 42.345 12.735 0.006
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Table 2. Tukey’s posthoc test results for comparing the study groups

Variable Group Mean Difference P
Control-balance 0.40 0.02
Pain Control-combined 0.28 0.04
Balance-combined 0.12 0.123
Control-balance 0.621 0.123
Side hop Control-combined 2.234 0.02
Balance-combined 1.789 0.03
Control-balance 2.246 0.02
8 hop Control-combined 4,573 0.01
Balance-combined 2.342 0.02
Control-balance 1.091 0.09
Single-leg triple hop Control-combined 4.646 0.002
Balance-combined 3.321 0.02
Control-balance 2.234 0.412
Dorsiflexion Control-combined 4.453 0.009
Balance-combined 3.213 0.01
Control-balance 1.641 0.329
Plantar flexion Control-combined 5.216 0.001
Balance-combined 4.121 0.006

Journal of

Sport Biomechanics

5. Conclusion at University of Guilan. We received no financial support
from any organization.
Combined exercises demonstrated higher effects on pain

reduction in female athletes with chronic ankle instability, Authors' contributions

compared to balance exercise. Their effect was also higher

under functional tests. Both methods improved the range Conceptualization, draft preparation, Review & Editing:
of motion (dorsiflexion and plantar flexion). The effect of All authors; investigation: Fatemeh Haataamee; Recourses,
balance exercises was more significant on plantar flexion, Visualization, Supervision, Project Administration: Seyed
while combined exercises had a higher effect on dorsiflex- Sadrodin Shojaodin.

ion. It is suggested that sports therapists and coaches use
exercises that address different aspects of treatment plans in
ankle sprain rehabilitation programs.
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