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© . ABSTRACT
Water exercise is one of the most important interventions to reduce the risk of
falls in the elderly. However, the effect of exercise in different depths of water has been less studied.
Therefore, the aim of this study was to investigate and compare the effect of 8 weeks aquatic exercise
in shallow and deep parts of the pool on postural stability and balance recovery strategies of the elderly.
[VETEEE In this quasi-experimental study, a total of 45 elderly males (60-70 years old) were randomly
selected and classified into a control and 2 intervention groups of shallow and deep-water exercises. The
intervention groups participated in a water exercise program for 8 weeks, while the control group did not
receive any intervention. Postural stability and balance recovery strategies of all groups before and after
the intervention were evaluated using Biodex balance system and Motion Analysis system, respectively.
Finally, the Mixed ANOVA test was used for data analysis(P<0.05).
[EETTE The results showed a significant increase in postural stability after conducting both types of wa-
ter exercise programs(P<0.05). However, there was no significant difference between balance recovery
strategies of all groups(P>0.05). The results also showed that there was no significant difference be-
tween the scores of two intervention groups(P>0.05).
[@TEIERY In brief, it seems that both types of shallow and deep-water exercises can significantly im-
prove the postural stability of the elderly. While these exercises cannot significantly change their balance
recovery strategies. However, due to the more effective role of shallow water exercises in transferring

Received: 06 Jun 2021 balance strategies from the hip to ankle joint, it is recommended to pay more attention to the role of
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Extended Abstract
Introduction

alls are a common occurrence and a major

source of concern for older adults. One-third

of people over 65 years old fall at least once

a year, and half of them suffer recurrent falls.

Water exercise is one of the most important
interventions to reduce the risk of falls in the elderly. It had
been reviewed that exercising in water provides improve-
ment in afferent stimulations, reduction in weight bearing,
less fearful of movement, more independent upright postures
and facilitate vestibular inputs. In general, water exercises
are divided into two categories of exercises in the shallow
and deep-water exercises. In the exercises of the shallow-
water, the height of the water is usually between the subjects’
waist and sternum, and the person’s feet are also in contact
with the ground and this kind of exercise can improve stabil-
ity and balance. While in the deep-water, the person is active
in a situation where is floating on the water and can increase
strength and range of motion. Based on the literature review,
the effect of exercise in shallow and deep-water are different,
however, the effect of exercise in different depths of water
has been less studied. Therefore, the aim of this study was to
investigate and compare the effect of 8 weeks aquatic exer-
cise in shallow and deep water of the pool on postural stabil-
ity and balance recovery strategies of the elderly.

Materials and Methods

In this quasi-experimental study, a total of 45 elderly
males (60-70 years old) were randomly selected and clas-
sified into a control and 2 intervention groups of shallow
and deep-water exercises. Inclusion criteria were the age
between 60-70 years old and ability to perform daily activi-
ties independently. Exclusion criteria consisted of congeni-
tal anomalies, neurological, vestibular, visual, cognitive, or
cardiovascular complications, fractures, and re-injury of the
lower extremity. The intervention groups participated in a
water exercise program (flexion, extension, abduction and
adduction during semi squat, walking, pedaling and etc.)
for eight weeks, while the control group did not receive any
intervention. The water exercises performed three times per
week by one of the researchers. The total water program
duration was 45 minutes. Dynamic postural stability was
measured using Biodex balance system in level eight. Bal-
ance recovery strategies of all groups before and after the
intervention were evaluated using Motion Analysis system.
Kolmogorov-Smirnov (KS) and Levene’s tests were em-
ployed for assessing normality of the distribution of scores
and homogeneity of variances and then the Mixed repeated
measure ANOVA test was used for data analysis (P<0.05).
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Results

The results showed a significant increase in postural
stability after eight weeks water exercise programs in
shallow and deep-water (P<0.05). Significant differences
between groups in postural stability was found (p<0.05).
However, there was no significant difference between
balance recovery strategies withing and between groups
(P>0.05). The results also showed that there was no sig-
nificant difference between the scores of two intervention
groups: shallow and deep-water (P>0.05).

Discussion

In brief, it seems that both types of shallow and deep-water
exercises can significantly improve the postural stability of
the male elderly people. Both water exercises in shallow
and deep-water cannot significantly change their balance re-
covery strategies after eight weeks among male old people.
However, due to the more effective role of shallow water ex-
ercises in transferring balance strategies from the hip to ankle
joint, it is recommended to pay more attention to the role of
these exercises in improving the balance of older people.
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10. Shapiro-Wilk

11. Levene’s

12. Two-way Mixed ANOVA
13. Body mass index
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