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ABSTRACT

Individuals with vision loss are at an increased risk of falls. Due to postural control
impairment in blind people, this study aimed to investigate the effect of 8 weeks of aquatic exercises on
the center of pressure sway in blind women.

[VETELE Thirty blind females were selected and randomly assigned into the experimental (MeanSD
age: 28.9312.25 years, MeantSD height: 1.5626.46 m, and MeanSD weight: 58.06+7.91 kg) and
control groups (MeanSD age: 29.13+2.23 years, MeanzSD height: 1.57+7.48 m and MeantSD weight
57.93+7.99 kg). The experimental group participated in an aquatic exercise program for 8 weeks, while
the control group received no intervention. The participants’ index of the center of gravity sways was
evaluated using the RS scan pressure distribution before and after the intervention. In the end, the
analysis of covariance was used for data analysis (P<0.05).

[T The results showed a significant decrease in the center of pressure sway scores (ellipse area and
traveled distance sway of body center of gravity), both in the posterior-anterior and anterior-posterior
perturbations, after conducting the 8 weeks aquatic exercise program in the experimental group
(P<0.05) compared to the control group.

Generally, designing an appropriate exercise protocol can significantly change the center of
gravity sway (decrease in the ellipse area and traveled distance sway of body center of gravity). Therefore,
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Introduction

ision plays an effective role in motor con-

trol and especially in maintaining people’s

balance. It seems that vision disorders lead

to common physical problems for people,

among which we can mention a decrease in
balance and the ability to control posture, an increase in
postural sway, and subsequently, an increase in falling in
these people. A proper postural balance requires the bal-
anced action of vision somatosensory and vestibular sys-
tems. Suppose there is good coordination in these parts.
In that case, the body can help maintain the center of pres-
sure within the base of support and balance in different
positions by choosing an appropriate posture control strat-
egy. Compared to healthy people, blind people exhibit a
greater sway to restore balance, indicating poor balance,
which can be a risk factor for these people falling. In gen-
eral, losing balance and falling are considered serious
and common problems among blind people. On the other
hand, many physical and psychological consequences
may arise for these people after falling. Identifying the
various causes and factors of loss of balance and trying
to prevent and eliminate these factors can play an impor-
tant role in solving the problems and limitations related
to maintaining the optimal quality of life in blind people.

Materials and Methods

This study was quasi-experimental with a pretest-
posttest design. Thirty blind women aged 27 to 36 years,
among the 58 blind women, were selected and randomly
assigned into the experimental and control groups. The
exclusion criteria considered in selecting the subjects in
the present study were as follows: neurological failures or
nervous system impairment, auditory failures or history
of vestibular system impairment and balance problems,
pathological symptoms, history of fractures or operation,
and joint disease in the lower limbs. To measure the center
of pressure (COP) sways index (ellipse area and traveled
distance), we used the RS Footscan device. After calibrat-
ing the device, the subjects were asked to stand with their
bare feet on the screen of the device, which was located
on the treadmill (once with their face toward the treadmill
monitor, and another time with their back to the treadmill
monitor), with their weight equally distributed between
the two legs. The monitor screen was covered with medi-
cal tape to control the other visual confounders.
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During the test, the treadmill abruptly started to run
without warning the subject, and the perturbations were
imposed in the anterior or posterior directions to the sub-
ject’s posture. Next, the test subject was asked to maintain
his posture comfortably without shifting; the time for each
test was 5 seconds. An aquatic exercise program for the in-
tervention group was carried out for 8 weeks (3 sessions of
50 minutes per week), while the control group did not re-
ceive any intervention. The blind women were reassessed
after the 8-week intervention program, and the analysis of
covariance was used for data analysis (P<0.05).

Results

The results showed significant improvement in the center
of pressure sway scores after conducting the 8-week aquat-
ic exercise program (P<0.05). The results of the analysis
of covariance to investigate the effect of aquatic exercis-
es on the distance and area of displacement of the COP
show a significant difference in the ellipse area and trav-
eled distance of the body COP in the posttest between the
experimental and control groups in posterior-anterior and
anterior-posterior perturbations (P>0.05). In other words,
the average value of the ellipse area and traveled distance
of the body’s COP in the experimental group after the train-
ing protocol is significantly lower than the control group.

Conclusion

Based on the results, 8 weeks of water exercises may
significantly affect the ellipse area and traveled distance
of the body COP and reduce the COP sway in blind peo-
ple in posterior-anterior and anterior-posterior perturba-
tions. Aquatic exercises substantially reduce the body’s
COP sways. Improving the ability to control the center
of pressure happens because the environmental condi-
tions of water allow people to perform a wide range of
movements without fear of falling or getting injured. On
the other hand, it has been reported that the protective en-
vironment of water, while allowing people to maintain a
straight and smooth posture independently, also includes
the disturbing forces of balance and posture stability,
which is a suitable environment for balance activities and
provides challenging systems in balance.

Also, reports indicate that due to the increased reac-
tion time in water, such exercises are suitable for people
who lack balance. Hence, the viscosity of water causes
the movements to be performed more slowly, and people
have more time to create answers and provide appropriate
responses. One reason to improve the center of gravity
sways in proprioceptive stimulation is to arouse the cen-
tral nervous system. The central nervous system coordi-
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nates the agonist and antagonist muscles, and this coordi-
nation in the muscles of the lower limbs around the joints
and their stabilization is of great importance. According
to these reports, one of the main factors that played a role
in the results obtained from the present research is the
change in the nervous systems and sensory inputs after
participating in water exercises. One of these changes
is related to the accuracy of proprioceptive information.
Therefore, according to the close relationship between
the inputs and outputs of the posture control system,
any change in the sensory inputs can significantly affect
movement performance. Therefore, it seems that training
in the water environment, while increasing the accuracy
of joint proprioception, has also affected the outputs of the
posture control system, and by reducing the COP sways
within the base of the support, it plays an essential role in
improving the ability to control the COP.
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