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Abstract

Objective: Falling and losing balance is one the most important issues in elderly. Exercise interventions are one
of the best approaches to resolve this problem. Task constraints manipulation is an approach that seems it can
improve balance indexes in elderly population. So, the aim of current study is to investigate effect of task
constraints manipulation on balance indexes of healthy elderly.

Methods: Thirty elderly people were selected to participate in the research. They were randomly divided into
control and intervention groups. The intervention group participated in task constraints manipulation exercises

for 8 weeks (3 times per week), while the control group lived without any interventions. The balance indexes
were evaluated using the Biodex system.

Results: The results showed task constraints manipulation exercises improve the balance indexes in intervention
group. The result of ANCOVA test revealed a significant improvement in the scores of postural control and
balance (P<0.05).

Conclusion: The results of this study confirm the effect of task constraints manipulation exercises on improving
balance indexes in the elderly. Balance improvement finally can lead to reduce the fall risk in elder population.
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Extended Abstract

Background and purpose

Aging is a biological and irreversible process that is associated with the gradual deterioration of the
structure and function of body organs. Old age is not a disease or symptoms of a disease that old
people suffer from; rather, it is a completely natural biological process. Biological, chemical and
cellular changes occur in the elderly with increasing age, which is ultimately associated with a
decrease in physical strength and subsequent physical weakness. Scientific studies have stated the
reduction of movement capabilities as a result of physical weakness. The most serious concern of the
elderly and those who are approaching the last years of their life is falling or tripping. Falling has
been reported to be the second most common cause of death due to unintentional injuries among the
elderly. Previous research has shown that the highest rate of falls in the elderly is caused by weak
reactions, inappropriate speed of movement when the center of gravity leaves the support surface and
loss of balance, which these reactions lead to the surrounding environment decrease with age. In
addition to reaction time, one of the first conditions of falling is the weakness of lower limb strength
and loss of balance; so that if strength and balance are improved, the percentage of falls will decrease
based on this. It can be stated that limitation in walking and balance is a common problem in the
elderly, which increases the risk of falling and their disability. There are many evidences that physical
activity leads to an increase in functional capacity and independence in the elderly. The results of a
comprehensive study indicated that one of the effective approaches to reduce the occurrence of falls
is environmental assessment and modification. Although studies have been conducted in the field of
manipulating task constraints, the effect of this type of intervention on the performance and balance
of the elderly has not been clearly stated yet. Therefore, the aim of this study is to investigate the
effect of manipulation of task constraints on dynamic balance in the elderly.

Materials and Methods

The current study is quasi-experimental research, with a pre-test and a post-test with a control group.
For this purpose, 30 healthy elderly people participated in the research and were randomly divided
into two intervention and control groups. The inclusion criteria included being in the age range
between 59 and 80 years old, the ability to walk independently, normal or corrected to normal vision,
the ability to follow simple commands and not suffering from memory dementia (getting a score of
more than 24 in the test short MMSE mental state). The exclusion criteria included the presence of
any history of injury that causes movement limitation, having a disease or taking drugs affecting
balance and movement and missing two training sessions in a row or more than two sessions during
the training period. After selecting the participants and obtaining written consent, they were divided
into two groups of 15 people, intervention and control. The intervention group performed eight weeks
(three sessions per week) of manipulation exercises and the control group continued their normal life.
The research tools were Short Cognitive Status Assessment Questionnaire to evaluate the cognitive
status of the elderly; the Persian version of Flostin's 1975 Short Cognitive Status Standard
Questionnaire was used. This questionnaire is used as a functional method for grading cognitive
levels. Biodex balance meter was also used. This device is a device for evaluating dynamic balance.
This device can also be used for balance and proprioception exercises. The balance meter device can
be adjusted in 12 levels of instability from almost stable (level 12) to completely unstable (level 1).
This device has a 15-inch monitor in front of the user, which at the same time is able to provide
feedback on the amount of deviation from the assumed line of gravity. The device is able to record
and store the amount of posture deviations and fluctuations. Beside, Training protocol was applied.
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Participants were asked to complete the eight-week intervention. Interventions were designed based
on non-linear training that emphasized manipulating task constraints as forms of motor skills with
minimal explicit instructions. The duration of the intervention period was eight weeks, three sessions
per week. Each session took 50 minutes. In each session and after a standard 10-minute warm-up, the
intervention group participated in specific tasks that provided more opportunities to explore body
movements. The type of work changed weekly. The main goal of all tasks was to limit the elderly to
move in all three dimensions at different speeds. An experienced staff member in the field of working
with the elderly supervised the intervention program to engage the elderly in various practice tasks.

Results

The results showed that task constraints manipulation exercises improve the balance indexes in
intervention group. The result of ANCOVA test revealed a significant improvement in the scores of
postural control and balance (P<0.05).

Conclusion

The study’s results confirm the effect of task constraints manipulation exercises on improving balance
indexes in the elderly. It seems that creating training conditions through the manipulation of
constraints or creating a suitable interaction between constraints by using different exercises at
different levels will improve balance and stability performance and encourage the elderly to create a
variety of suitable movement solutions to maintain balance. Eventually, it can be stated that the
study’s findings highlight the fact that manipulation of task constraints can be a suitable solution in
the exercise style of the elderly to improve balance and benefit from its benefits.

Key words: Balance, Task Constraints Manipulation, Performance Index.
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