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Abstract

The purpose of this study was to investigate the effect of 12 weeks water training in
shallow and deep part of pool on balance and lower limb muscles strength in elderly.
Thirty-six healthy male elder selected as statically sample in three groups. Two
experimental groups performed 12 weeks water training in shallow and deep part of pool
for three sessions in per week. Balance and lower limb muscles strength tests performed
before and after the training protocol. Single leg stance time and Y test were used for
measuring static and dynamic balance respectively. MMT system was used for measuring
lower limb muscles strength. Findings of this study indicated there is significant
improvement on static balance after performing training protocol in shallow and deep part
of the pool (p=0.03).in contrast, dynamic balance of dominance leg has significant
improvement in 3 directions of Y test while dynamic balance of non-dominance leg has
significant improvement in anterior direction only (p=0.01). On the other hand, there is
only significant improvement in hamstring muscles strength after training protocol in
shallow part of the pool while all muscles strength except internal and external rotators
have significant improvement after training protocol in deep part of the pool (p<0.05). It
seems 12 weeks water training in shallow and deep part of pool has significant
improvement on balance but performing training in deep part of pool has more significant
improvement on lower limb muscles strength in elderly.
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Extended Abstract

Background and Purpose

The water environment helps the elderly by reducing the pressure on the joints
and spending less energy in maintaining good and ideal posture (1). Also, studies
have shown that due to the increase in reaction time in water environments, doing
exercises in these environments is suitable for people who have problems with
balance, because due to the viscosity of water, movements are performed more
slowly and in as a result, people have more time to respond and react (1,2). Our
hypothesis is that doing exercises in the shallow and deep part of the pool can
have different effects on balance and lower limb muscles strength in elderly.
Therefore, the purpose of this study is to investigate the effect of 12 weeks of
water training in the shallow and deep part of the pool on balance and lower limb
muscles strength in elderly.

Materials and Methods

36 healthy elderly men were randomly selected in three groups of 12 as a
statistical sample. Two experimental groups performed water training in the deep
and shallow part of the pool for 12 weeks, which included three sessions per week.
The control group did not do any training program during this time. Two
experimental groups (one group in the deep part and the other group in the shallow
part of the pool) performed the training program according to Table 1 for 12 weeks
(3, 4). Inall three groups, static (leg stance time test) and dynamic (Y test) balance
tests and lower limb muscle strength tests were measured before and after the
training protocol. Manual Muscle Testing (MMT) was used to measure the
strength of lower limb muscles

Table 1- Training program in shallow and deep part of pool
10 minutes whole body stretching on land, 2 minutes walking in the
shallow part in four directions (front, rear, right, left) (30 seconds | Warm up (12 minutes)
each direction)
Knee and hip flexion and extension simultaneous for 4 minutes
Hip flexion and extension with knee extension for 4 minutes
Hip abduction and adduction with knee extension (one minuets per

foot)
3 minutes back crawl foot, Hands were held to the bar by the edge of | The main exercise (20
the pool for support minutes)

3 minutes to bring the elbow to the knee of the opposite foot (90
seconds for each side)

4 minutes walking in four directions (for shallow group), 4 minutes
bicycle kick (for deep group)

5 minutes walking in the shallow part

3 minutes of whole body stretching exercises

Cool down (8 minutes)
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Findings

Findings of this study indicated there is significant improvement on static balance
after performing training protocol in shallow and deep part of the pool (p=0.03)
(Figure 1).in contrast, dynamic balance of dominance leg has significant
improvement in 3 directions of Y test while dynamic balance of non-dominance
leg has significant improvement in anterior direction only (p=0.01). On the other
hand, there is only significant improvement in hamstring muscles strength after
training protocol in shallow part of the pool while all muscles strength except
internal and external rotators have significant improvement after training protocol
in deep part of the pool (p<0.05).

Figure 1. Results of pre and post-test of dominance and non-dominance legs of
static balance in shallow and deep (second), DSG: dominance leg of shallow group,
NSG: NON-dominance leg of shallow group, DDG: dominance leg of deep group,
NDG: non- dominance leg of deep group

Conclusion

In the review of the first part of the results of this study, it was found that there is
no significant difference in the improvement of static and dynamic balance in the
deep and shallow part of the pool between the two experimental groups, this
means that it seems that doing exercises in the shallow and deep part of the pool,
it has similar effects on static and dynamic balance. But in the dynamic balance
section, it was observed that in both groups, the dynamic balance of the dominance
leg increased in all three directions of the Y test, but the dynamic balance of the
non-dominance leg increased only in the anterior direction. On the other hand, in
the section examining the results on the effect of exercises in the shallow and deep
part of the pool on the strength of muscle groups, the results of the study
highlighted the difference between the two water environments (shallow and
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deep) so that in the shallow group (the group that did the exercises in the shallow
part of the pool) after the protocol, only the hamstring muscle group had an
increase in strength and the other muscle groups did not have a significant increase
in strength, while in the group that did the exercises in the deep part of the pool,
all the muscle groups of the lower limbs increased except for the hip internal and
external rotators. Finally, It seems that doing 12 weeks of exercises in the shallow
and deep part of the pool has a significant improvement on the balance of the
elderly, but doing exercises in the deep part has a greater effect on the strength of
the lower limb muscles.

Keywords: Water Exercises, Balance, Lower Extremity Strength, Elderly
People.
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