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Abstract

Background: The purpose of this study was to evaluate the effect of eight weeks
of balance pod and Bosu ball selective exercises on the balance of teen Futsalist
with functional ankle instability.

Materials and Methods: The present study was quasi-experimental with post-test
pretest design. The participants of the study were 45 futsal students from the
selected high school teams of Tehran cities who were selected according to the
inclusion criteria. After homogenization, participants were divided into three
groups based on body mass index (15 people in Bosobal training group, 15 people
in balance Disc training group and 15 people in control group). After recording
the demographic characteristics of the subjects, all subjects were subjected to a
static equilibrium (dynamic stroke test) and dynamic equilibrium test (Y balance
test). The experimental group received eight-week exercises with Balance pod
and bosu ball. However, the subjects in the control group did not have specific
training. Finally, all subjects after the end of the training period were tested and
the data were analyzed by covariance test at the level of a=0.05.

Results: The results of this study showed that eight weeks of bosu ball exercises
and balance pod had a positive and significant effect on both the static equilibrium
and the dynamic balance of the subjects (P = 0.001). Also, there was no statistically
significant difference between the two groups of the bosu ball exercises and
balance pod exercises in the static equilibrium (P = 0.505) and dynamic balance
(P =.295).

Conclusion: According to the results of the study, it is suggested that athletes with
functional ankle instability, coaches, therapists and science specialists
Rehabilitation use balance pod exercises and bosu ball in order of increase static
and dynamic balance.
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1. Introduction

Functional ankle instability is one of the most
common injuries that occur as a result of external
ankle sprains along with pain and a feeling of
emptiness in the ankle (1, 2). According to
Friedman, Freeman, Dean, Hanham (1965),
functional instability is a mental sensation that
generally occurs after external ankle sprains as a
result of proprioceptive,
control damage, and the person repeatedly feels
empty in the area. experiences the ankle (3).
Mechanical instability is also expressed as joint
kinematic limitations, ligament laxity, synovial
changes and improper joint mechanics, which can
actually be caused independently of functional
instabilities. (4, 5). Researchers in this field believe
that functional instability is related to defects in
proprioception, neuromuscular control, postural
control, mechanical instability, and leg muscle
weakness, and the ankle has been identified as the
most common site of injury in the lower limb (6).
One of the balance training methods that has
received more attention recently is balance training
on unstable surfaces, such as training on Swiss ball,
bosu ball and balance pod, tilt boards, balance
swings and various balance boards. (4, 5). Griffin
(2003) has stated in this regard that training at
unstable levels increases muscle activity And
through the strengthening of proprioceptive inputs
and movement awareness, it leads to an increase in
central dynamic stability and better posture
control, and has a special effect on improving the
performance of athletes and preventing sports
injuries (9) Two of these unstable surfaces are bosu
ball and balance pod, which are used in this
research. These balls are basically in the shape of a
balanced half ball that has a stable side (smooth)
and an unstable side (round). In the type of balance
pod model, These balls are accompanied by ridges

and neuromuscular

and protrusions that irritate the contact surface
with the floor more (4-6).The opinion of the general
researchers is that due to the unstable situation that
these balls provide for people, performing balance
exercises on these tools significantly stimulates

the proprioception of the joints and improves
balance (7, 8). Akado (2017) used equipment
such as bosu ball, balance pod and wobble board
in her intervention program to check the
balance of the elderly and showed that 12 weeks
of exercise and training with these devices has
caused a significant increase in the balance of
healthy elderly people (2). Erdem, Akytiz (2017)
also investigated the effect of 8 weeks of central
stability training and balance training and its
related components using bosu ball in 14-15-
year-old Turkish football players and have
reported that regular football training with
central stability and balance
significantly improves the balance parameters
of basic football skills (10) .However, Chen and
etal. (2019) stated that there is little evidence of
a reduction in ankle sprains after using balance
exercises, and more documents and evidence
are still needed to use balance exercises in this
regard (13). McKeon, Ingersoll, Kerrigan & et al
(2008) have also reported that from the results
of the research review, it cannot be concluded
with certainty that balance exercises increase
the postural control of people with functional
ankle instability (14).
conflicting results of the conducted research and
the lack of targeted research in this field, these
basic questions arise whether 8 weeks of
balance exercises with Bosu ball and balance
pod on the balance of teenage futsal players
suffering from functional instability have a
significant effect. And if there is an effect, which

exercises

Considering the

tool (Bosu ball or balance pod) has more
effective and significant effects on the balance of
this group of people.Therefore, in this regard,
this research will be conducted with the aim of
the effect of eight weeks of selected balance pod
and bosu ball exercises on the balance of teenage
futsal players suffering from functional ankle
instability in Qarchak city.
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2. Materials and Methods

The current research method is a semi-quasi
type of research and is applied in terms of
purpose which was done with a pre-test and
post-test plan. The statistical population of this
research was all futsal students of selected high
school teams in cities around Tehran. A statistical
sample of 45 people (15 people in the bosu ball
training group, 15 people in the balance pod
training group and 15 people in the control
group) who were selected according to the input
criteria of this research and based on
homogenization based on (body mass index) and
divided into the desired groups. In order to select
research subjects, the researcher after visiting
the volleyball clubs in Tehran, with the consent
of the coach, team leaders and the subjects,
Performed the initial screening of the subjects
from among the desired athletes based on the
entry and exit criteria of the research. The
inclusion criteria of the research were the
absence of any history of surgery or fracture in
the lower limb, especially the ankle, the absence
of any special heart, neuromuscular diseases and
the presence of external sprain of the ankle with
a functional cause, the age range of 15 to 18
years, and a history of activity in Futsal team for
at least 3 years. exit criteria from the research
were non-cooperation of the athlete, causing
serious injury during the test execution stages
and inability to perform the tests correctly. After
selecting the subjects based on the inclusion and
exclusion criteria, all the subjects completed the
general health
questionnaire before the research. In order to
homogenize people in the considered groups, the
subject's
including height, weight and body mass index

consent form and the

anthropometric characteristics

were measured with standard and valid
laboratory tools

In the next step, people were homogenized
according to body mass index and they were
placed in three groups (15 people in bosu ball
training group, 15 people in balance pod training
group and 15 people in control group). All
subjects did the pre-test of balance in two static
and dynamic situations (Y dynamic balance test
and stork static balance test, according to the
methods mentioned below). The pre-test was
carried out by observing the necessary
conditions such as (considering errors, etc.) and
the average record of each person was recorded
in different directions. After taking the pre-test,
the subjects of the two training bosu ball and
balance pod groups (Figure 1), performed
selected exercises designed in for 8 weeks (18
sessions, 3 sessions per week). Before the first
training session, these exercises were fully and
clearly taught to the subjects of each group
through a training video. It is important to
mention that the training protocols for each
group were designed by experts and the
demonstration video of these movements was
also provided to all subjects (Figure 2).

The subjects of the control group did not have
any specific and targeted training on any tool and
they just did their normal futsal training. Finally,
after completing the exercises (8 weeks), a post-
test was taken from the subject under the same
conditions as the pre-test.
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Figure 1 balance pod ball and bosu ball
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Belly Back Crunch oblique Cycling Diagonal crunch Diagonal raise Hip raise
Hip raise one leg Lateral hip raise Plank feet on ball Pullover Pushup flat side  Pushup round side
Russian twist Side plank Squat flat side Squat overhead Squat round side Step up
sound side

Figure 2 Some movements of bosu ball training protocol
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To evaluate the static balance, the stork (Y) test
was used. to perform this test, the subject stood
on the dominant (superior) leg and placed the
toes of the other foot on the knee of the dominant
leg while the hands were on the waist. Then the
subject raised the heel of the dominant leg with
the command "present” and then "go", and while
standing on the toes of one foot trying to keep her
balance without moving legs or leaving hands
behind waist. The test was performed 3 times
and the best time was recorded as a score (Figure
3, stork static balance test) (15, 16).

The star test was used to evaluate the dynamic
balance. In order to start the dynamic balance
test, the actual length of the leg, i.e. from the
anterior-superior spine to the inner ankle, was
measured in order to normalize the data and
compare the subjects. The superior leg was
determined using the ball shot test. The subject
was asked to measure the leg length lie on the
bed lying on the back, then, the distance between
the upper anterior cruciate ligament and the
distal part of the inner ankle was measured. Each
subject and each leg were measured twice and
the average was taken; Then the calculated
average is used as the foot length size. In this
research, the Y balance test was used. The subject
stood in the center of the directions and then
stood on one leg and performed the reaching
action with the other leg and stood on both legs
in a natural position and remained in this
position for 10 to 15 seconds before making the
next attempt. All efforts in one direction must be
completed before proceeding to another and it
should be done in a clockwise or
counterclockwise sequence.

The subject touched the farthest possible point
with her toe in each of the designated directions.
The distance from the contact point to the center
was the reach distance which was measured in
centimeters. The following formula (Score =
(reach distance)/(body length) x100) was used
to obtain the balance scores in each direction
separately (15,17, 18). Figures 2 and 3 show how
the dynamic balance test is performed.
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Figure 4 Directions and how to perform the dynamic

Figure 3 How to perform the stork's static balance
balance test of the star

test
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3. Results

Demographic characteristics of participants (Average and standard deviation of age, height, weight,
body mass index and leg length) of the three groups are shown in Table 1.

Table 1. Descriptive information about participants' control indicators

bosu ball Disk balance control

group / variable Average+ standard Averagez standard Averagez standard
deviation deviation deviation

Number 15 15 15
age (years) 1+16.6 1+17 1+164
height (cm) 6+171.1 4+ 170 3+ 169.2
weight (kg) 4 +585 4 +58.7 2+59.4
BMI 3+19.8 2+20 3+20.6
leg length (cm) 2+90.4 3+90.8 4492

As seen in the table above, the participants of the three groups did not differ significantly in terms of
age, height and weight.

The average and standard deviation of the variables of static balance and dynamic balance of the three
groups of participants in the pre-test and post-test phases are shown in Table 2.
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Table 2. Values of investigated variables (average and standard deviation) in the pre-test and post-test stages

group / variable level Static balance (second) Static balance (centimeter)

pre-test 19+11.33 5.9+ 81.60

bosu ball
post-test 4.1+ 18.67 45+ 93.53
pre-test 15+11.47 4.4 +78.27

Disk balance

post-test 2.2 +19.47 29+091
pre-test 19+11.37 6.3£79

control
post-test 2.7 +12.33 1.8 +80.80

Table 3. The results of analysis of covariance test for comparing groups in static and dynamic balance variables

. sum of Degrees of average significance
Variable Source of changes F
squares freedom square level
Group (bosu ball-control) 279.26 1 279.26 23.54 *0.001
) Group (disk balance -
Static 365.95 1 365.95 62.24 *0.001
control)
balance
Group ( balance pod-
5.177 1 5.177 0.456 0.505
bosu ball)
Group (bosu ball-control) 1031.57 1 1031.57 112.4 *0.001
. Group (disk balance -
Dynamic 787.58 1 787.58 134.3 *0.001
control)
balance
Group ( balance pod-
13.28 1 13.28 1.141 0.295
bosu ball)
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4. Discussion

Part of the results of this research showed that
the static and dynamic balance of the
participants has significantly improved. In
justification of this finding, it can be said that
one of the effective and strengthening factors of
balance and proprioception is training on
unstable surfaces (7).So that the researchers
have reported in this regard that balance and
sense of proprioception as a result of training on
unstable significantly lead to
improvement of balance, and they believe that
these exercises increase the mobility of nerve
and muscle pathways, more strength, increase
balance and a  higher sense  of
proprioception.(12, 13, 19).Since bosu balls
have soft and flexible surfaces and it is possible
to sit, sleep and stand and perform various
movements such as going up and down from it
or performing exercises with jumping and
leaping in a variable position.Therefore, these
balls are also considered as variable and
unstable surfaces, and it has very good training
effects on static and dynamic balance and
proprioceptive stimulation (6).Because in the
case of performing exercises on these balls,
maintaining the state of balance requires
regular use of responses from the visual system,
vestibular system, motor sense and hearing
system. As a result, the sensory feedback sent
from the receptors of the ankle ligaments is sent
directly to the cortical and reflex pathways, it

surfaces

causes muscle reaction to be activated for joint
dynamic control (2). Also, such exercises on
these balls cause interaction between ligament
receptors and muscle spindles. This action also
has an effective role in joint dynamic control.
Therefore, the increase of deep impulses from
the joint receptor causes a normal state in the
body and an increase in reflex responses. This
issue also reduces the possibility of injury to the
ankle joint, especially during sports activities or
daily activities (20, 21).

Based on the results of the present study, Bosu
ball and balance pod exercises have no
significant difference on static and dynamic
balance, and both can improve static and
dynamic balance. So far, there has been no
research in this field to compare the results.
However, according to the results, it can be
concluded that because both types of exercises
and tools are similar to each other, and even in
the unstable type and the commonality in the
type and location of proprioceptive stimulation
in the soles of the feet, it is probably one of the
main factors in the lack of this The difference is
this case (21, 22).Although, more movements
were seen in bosu ball training, and it may seem
that training on bosu ball is more effective than
training on balance pod. But because the balance
pod has built-in protrusions. Therefore, there is a
possibility that these prominent surfaces lead to
increased proprioceptive stimulation and more
reflex responses, and as a result of these factors,
both training tools are effective in this research.
Maintaining a state of dynamic balance requires
the regular application of responses from the
visual system, the vestibular system, the motor
sense, and the auditory system. Dynamic balance
disorder may be affected by depth sensory
impairment, nerve and muscle control, strength,
range of motion, or other issues. People with
functional instability not only have poor balance
Rather, as a result of this condition, they
experience a decrease in proprioception. (24) In
the human body, there are three main
physiological
balance to inform the body of changes and
determine the reactions needed to maintain body
position. These mechanisms include visual,
vestibular and depth sensory systems (23, 24)

mechanisms in maintaining
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Since most sports activities are performed in a
dynamic Therefore, the
proprioception informs the person about the
state of the movement of the joint. And finally, it
regulates muscle contractions in order to move
the joint and strengthen it. and any factor that
reduces depth perception leads to mechanical
instability, and finally, it makes the joint
susceptible to light blows and damage.
Therefore, the information from proprioceptive
receptors plays an important role in joint
dynamic stability and movement planning for
neuromuscular control. Any factor that reduces
the accuracy of this sense, it can increase the
stress on the joint by disrupting joint stability
and make it susceptible to damage. A new theory
that has recently been the basis of the work of
researchers in the study of movement and
balance is the theory of dynamic systems.
According to this theory, the ability to maintain
and control body position in space, is the result
of the interaction of the complex action that
occurs between different muscular, skeletal and
nervous systems and the importance of each
system varies according to the purpose of
movement and environmental conditions (6,
23,25,26,27). In this model, the central nervous
system is informed about the state of the body's
center of gravity in relation to gravity and the
conditions of the support surface using the

environment.

information of the vision system, vestibular
system and proprioceptive system. Central
nervous system provides the appropriate motor
response in the form of pre-programmed
movement patterns. It seems that these patterns,
due to the teach ability of balance, to be affected
by the postures of balance exercises, and these
materials and mechanisms can be formed in the
execution of exercises with bosu ball ball (2, 23).

It seems exercises performed on balance pod
leads to calling more pelvic-lumbar muscles
during the activity and these changes will occur
in other joints of the body, especially the lower
limbs. Based on the opinion of researchers, In
general, the effectiveness of exercises on balance
requires a response in three movement levels. At
the level of the spinal cord, whose main role is to
regulate the muscle reflex at this level, the
sensory
mechanoreceptors of the joint, following the
occurrence of balance reflexes, it causes a
supportive contraction around the joint and they
prevent excessive pressure on the passive
factors limiting the movement of the joint (2) At
the level of the brain stem, the emergence of
balance reflexes helps to control the balance of
the body and at the level of higher nerve centers
(cerebral cortex and cerebellum), a person
consciously tries to control the state of joints and
balance of her body with concentration and
attention. Control at each of these levels requires
sensory information collected from visual,
vestibular and bodily sensory systems (2). As a

information obtained from the

result, these items can also be strengthened by
improving the sense of proprioception with
balanced implementation. This factor is
probably another factor explaining the positive
effects of these exercises on the static balance
and especially the dynamic balance of the
subjects.
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