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Abstract

Objectives: Ankle sprain leads to a decrease in proprioception and awareness of the
sense of motion with motor consequences. On the other hand, damage to this joint is an
important factor in affecting balance and consequently re-injury. Strengthening the
factors that help maintain balance and posture, can be a basic strategy in the treatment
of balance and postural problems, as well as injuries.

Methods: In this quasi-experimental study, 30 patients with chronic ankle instability
were randomly divided into experimental and control groups. Both groups were pre-
tested and the experimental group performed core stability exercises against gravity for
six weeks. Post-test was taken again from both groups. Data were analyzed using one-
way analysis of covariance. Statistical operations were performed at a significant level
of a <0.05.

Results: Postural control index in the experimental group was higher in the first position
and lower than the other in the sixth position. The mean of the postural control index in
the experimental group was significant compared to the control group (a < 0.05).
Conclusion: Performing exercises for core stability or training on unstable surfaces
deploying sensory receptors is likely to cause the muscles to be more actively involved
and the central nervous system to receive more appropriate and effective stimuli from the
nerves of different sensory receptors, and thus this exercises improve postural stability.
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Extended Abstract
Background and Objective

People with ankle instability show a decrease in
proprioceptiveness and awareness of the sense of
movement, which considerably affects balance and
posture control and in the case of re-injury, depending
on its severity after the initial injury, may be more than
80% in active in sport and athlete among people. The
inability to sense ankle proprioception changes movement
coordination and movement patterns, as in increasing the
time it takes to start contracting the muscles around the
joint and reducing their contraction range, thereby raising
the risk of twisting the ankle joint.

The ability to control posture and balance is
facilitated via sensory data from bodily sensory
receptors, vision and the vestibular system.
Undoubtedly, examining posture control against
external disturbances in response to balance exercises
can provide necessary information to design effective
movement and exercise strategies for rehabilitation,
provide a more suitable exercise program for people to
use and prevent the recurrence of chronic ankle
instability as well as prevent the transformation of
acute ankle sprain injury into chronic instability.

Materials and Methods

The present study is semi-experimental and
30 people with chronic ankle sprain [20 to 30 years
old] based on G*Power software in accordance to the
inclusion and exclusion criteria were purposefully
selected and randomly divided into two experimental
[15 people] and control [15 people] groups. Upon
entering, the subjects must score greater than or equal to
90% of the Foot and Ankle Disability Index
questionnaire and greater than or equal to 75% of the
Foot and Ankle Disability Index Sport score. Also, during
the last six month they had at least twice the feeling of
ankle instability or joint emptying during daily activities
or sports. A computerized dynamic pasteurography device
was used to assess the subjects’ posture.

Results

In order to evaluate the postures of the subject, this
system has two force plates to examine variables
affecting posture control meanwhile evaluates the
performance of each of the proprioceptive, vestibular,
and vision systems in posture control, and has
6 positions in three situations. First, the force plates are
fixed, and in the other three positions, they move in the
anterior and posterior directions.

Three situations with eyes open, three situations
with eyes closed, three situations with visual stability,
and three other situations with visual intervention.
Each subject must maintain his posture control for
20 seconds in the above positions and every position
was repeated 3 times.

In each of the scenarios in this test, a score of 0 to
100 is presented as the index of the individual's posture
control, and the average of 3 times of the test is

considered as the index score of the individual's
posture control. Kolmogorov-Smirnov test was used to
check the normality of data distribution. To investigate
the difference in postural control between the two
groups, the analysis of covariance statistical test was
used, and to investigate intra-group changes, the
correlated t-test was used at the level of a < 0.05.

Discussion

The present study showed that people with chronic
ankle instability in the test group had more stability and
a more stable posture against the manipulation of
sensory information, compared to the control group.
The average percentage of postural control score in
people in the first to third position is higher than in the
fourth to sixth position, and in the sixth position, where
the sense of hearing and depth are manipulated, it is
lower than the other positions. This shows that in the
first situation [evaluation using all 3 senses], the
second situation [elimination of vision and the presence
of 2 senses of hearing and depth], the third situation
[manipulation of the sense of hearing and the presence
of 2 senses of vision and depth] more people than the
strategy They used the ankle to control their posture
and balance. But in the fourth situations
[proprioception manipulation], the fifth [removal of
vision and proprioception manipulation] based on the
percentage score of lower stability, difficult sensory
perceptions and greater displacement of the center of
gravity, more people used the thigh strategy to
maintain balance and control posture. A decrease in
sensory integration, decrease in the function of deep
touch and pressure receptors, vision and hearing lead to
decrease in balance and posture control, as well as
more use of the thigh strategy. Performing balance
exercises or training on unstable surfaces probably
causes the muscles to be more actively involved and
the central nervous system to receive more appropriate
and effective stimulations from the afferent nerves of
the proprioceptive receptors of these muscles. And they
increase the sensitivity of the feedback pathways,
shorten the start time of muscle contraction and
improve the sensitivity of the sense of position, thus
improving posture contro.

Conclusion

Due to the dependence of the postural system on
sensory inputs, if one of the sensory inputs is lessened or
disturbed, a decrease in sensory integration, a decrease in
the function of deep sense receptors, vision and hearing
leads to an increase in body sway, a decrease in balance
and postural control, and balance exercises with
disturbance probably increased the sensitivity of the
feedback pathways and improved the sensitivity of
proprioception that results in a more active involvement of
the muscles and the central nervous system and sense
more accurate and effective stimulations from the afferent
nerves of different sensory receptors.

Please cite this article as follows: Miri H, Shojaaldin SS, Barati A, Hadadnejad M, Ahanjan S. Evaluation of the Effect of
Balance Training on Postural Control in People with Chronic Ankle Instability Against External Disturbances. Iran J Ergon.
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