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Abstract

Purpose: The purpose of this study was to compare the effects of aquatic, land, and combined
based exercises on performance, balance, and fear of falling in elderly women.

Methods: Forty-eight elderly women aged 61 to 70 years were selected from the elderly population
of Karaj city and randomly divided into 4 experimental and control groups. Data was collected
using the International Falls Efficacy Scale, the Timed Up and Go test, and the Berg Balance Scale.
The training lasted eight weeks, with three 60-minute sessions per week (18 sessions). Statistical
methods such as Kolmogorov-Smirnov, correlated t-test, one-way analysis of variance, and
Duncan's post hoc test were used to analyze the data (P<0.05).

Results: The findings indicated that eight weeks of training in water, on land, and a combination of
both had a significant effect on all the studied indicators, resulting in improved performance
(P<0.05). Additionally, there was a significant difference in the effects of the selected exercises on
functional tests, balance, and fear of falling in elderly women, with the combined exercise group
showing superiority (P<0.05).

Conclusion: Based on the effectiveness of the exercise methods, it is recommended that elderly
individuals focus more on combined exercises to enhance balance and reduce the fear of falling.
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Extended Abstract
Background and Purpose

The World Health Organization defines old
age as starting at the age of 61. Aging is a
gradual deterioration in the structure and
organs of the body, which occurs due to the
passage of time. As individuals age, there are
observable behavioral changes such as
increased reaction time, decreased balance
retention and control, and changes in walking
patterns. These changes are not a disease or a
result of a disease; instead, they occur due to
physiological deterioration, psychological
factors, environmental conditions,
obligations, illness, lifestyle, or a
combination of these factors. Ultimately,
these factors lead to a decrease in physical
readiness levels in the elderly, disrupting
their  functional and motor abilities.
Functional components that decline include
coordination, balance, muscle strength, and
flexibility, increasing the risk of falling. In
the elderly, the inability to maintain balance
is associated with various reasons, with loss
of mobility being of primary importance. As
individuals  age, changes in  the
musculoskeletal, vestibular, sensory-motor,
and visual systems occur, exposing the
elderly to serious risks of imbalance,
including fractures and long-term disabilities.
Balance is a complex motor skill that
describes the dynamic posture of the body in
preventing falls. Researchers categorize the
factors affecting balance disorders in the
elderly into two categories: external and
internal factors. External factors include
rough terrain and inappropriate footwear,
while internal factors include decreased
muscle strength, joint range of motion, visual
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sensory activity, vestibular and
proprioceptive sensory activity. Thus, the
purpose of this study was to compare the
effects of aquatic, land, and combined based
exercises on performance, balance, and fear
of falling in elderly women.

Materials and Methods

The present study was a semi-experimental
study with a pre-test and post-test design
involving three exercise groups: water, land
exercise, and a combination of water and land
exercise. Participants included 48 elderly
women aged 61 to 70 (mean age 65.79 years,
standard deviation 2.92 years) who
volunteered from the elderly women in Karaj.
After selection, they were randomly assigned
to one of the three exercise groups or a
control group. The sample size was
determined based on related studies and using
statistical software G*Power, with 12
participants in each group and a total of 48
participants. The exercise program lasted for
eight weeks with three 60-minute sessions per
week (18 sessions in total). Participants were
briefed on the study objectives and
procedures, signed consent forms, and were
instructed on how the tests would be
conducted. The study procedures were carried
out after sample selection and grouping.
Initially, a pre-test phase was conducted,
followed by eight weeks of exercising
according to their assigned program. At the
end, a post-test phase was conducted. A
functional exercise protocol along with
selected exercises from the Otugo exercise
program was used for land exercises. The
land exercise program consisted of three
sessions per week lasting eight weeks. The
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water exercise program also consisted of
three sessions per week for eight weeks, with
each session lasting 60 minutes. The exercise
sessions included warm-up, exercise, and
cool-down stages. The combined exercise
group followed a program that included
exercises from both water and land based
exercise programs. Participants performed
selected water exercises for the first four
weeks and selected land exercises for the
second four weeks to gradually increase
pressure and adaptation.

Results

The age range of the participants was 61 to
70 years, with a mean of 65.79+2.92 years.
The average height of the participants was
164.57+5.85 cm and the average weight was
67.42+5.68 kg. The results showed that all
measured indicators in the exercise groups
improved in the post-test compared to the
pre-test. The greatest progress in the
mentioned indicators was observed in the
combined exercise group, followed by the
land exercise group and the water exercise
group, respectively. ANOVA test results
showed that eight weeks of water, land, and
combined exercises had a significant effect
on all studied balance and functional
indicators, leading to improved performance
in the desired indicators (P<0.05).
Conclusion

Based on the results of the present study
indicating the benefits of water, land, and
combined exercise methods on functional,
balance, and fear of falling indicators in the
elderly, one appropriate strategy for
improving balance and reducing the fear of
falling in the elderly is to perform regular
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physical exercises both in water and on land.
Maintaining an active lifestyle in terms of
physical activity is one of the most important
strategies for reducing falls among the
elderly. This can be best achieved through a
combination of water and land exercises.
Decreases in muscle strength, flexibility, and
muscular and cardiovascular endurance all
contribute to changes in movement patterns
and balance impairments. In general, there
are potential factors that contribute to falls
among the elderly, and only a tailored
exercise program suitable for the conditions
of the elderly, such as the recommended
exercises in this study, can help compensate
for the decline in individual performance and
improve the quality of elderly performance.
The limitations of the present study include
the use of a single-gender sample (only
healthy elderly women were studied due to
cultural reasons) and the limited study time
due to a lack of space and facilities for a
longer duration.
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