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Abstract

The emergence of physical adaptations through binding environment and task has been
widely used as a training method in sports performances. Manipulating task constraints as
one of the educational principles of the new nonlinear pedagogy approach is one of the
practical, simple and possibly effective methods in designing geriatric exercises.
Therefore, the present study intends to investigate the effect of manipulation of task
restraints on kinetic and the balance indicators related to the risk of falling in the elderly.
For this purpose, 45 elderly people (in the age range of 60 to 66 years) were randomly
divided into three groups: task manipulation, non-task manipulation, and control group.
Subjects then performed Frankel and core stability exercises in two groups with task
manipulation and without task manipulation for eight weeks and three 45-minute sessions
per week. The control group also continued their normal activities during the
investigation. Static balance meter was used to evaluate the Kinetic index and Berg test
was used to evaluate the dynamic balance. The results of analysis of covariance by
removing the effect of pre-test showed that the group with manipulating the task
constraints in the kinetic index and dynamic balance obtained significantly higher scores
than the group without manipulation and control (P = 0.001). The results of this study
supported the use of various manipulations of task constraints as a kind of teaching
strategy for the elderly.
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Extended Abstract

Background and Purpose

Falling is one of the most common and serious problems for people over 60 years
old. Falling is related to the decline in basic and instrumental activities of daily
life, and the resulting injuries are one of the determining factors of functional
decline in the elderly in society (1). Falling can be defined as an event that causes
a person to unconsciously land on the ground or a lower level. Falling is a major
health problem in the elderly around the world. The consequences of falling can
cause cognitive, psychological, economic and social damage. Accidental falls are
the first cause of accidental death for people 65 years old and above, and hip
fractures resulted from falls are estimated to cause 25% of deaths due to injuries
in this age group (2). Training skills in fixed environments compared to the target
execution context causes the emergence of motor behaviors that are somehow
artificial and not similar to perceptual motor experiences. It is suggested that it is
better to simulate functional environments in such a way as to improve the
creativity of solving self-organizational problems without the need for additional
instructions from the instructor (3). Although few but valuable studies have been
conducted in the field of investigating the effectiveness of intervention programs
on the balance of the elderly, the review of the research literature shows that these
researches has mostly been focused on the development of the static balance of
the elderly. While statistics show that about 70% of falls of elderly people occur
during walking, which is the main activity of daily movement (4). Many previous
studies emphasized the effect of strength and aerobic exercises in improving the
balance of the elderly; however, it should be noted that falls often occur when
people's balance is disturbed by external factors, for example, when crossing
obstacles, changing direction or position. Therefore, the elderly have less ability
to compensate for this disturbance and maintain their balance, so improving these
compensatory responses can help reduce the risk of falling (5).

Materials and Methods

The present study is an applied, quasi-experimental research. The design of this
research is pre-test-post-test with a control group. The statistical population
consisted of women present in the elderly care center with an age range (60 to 66
years) of Gonbad city (N=126). Sampling method was done by choosing
volunteers and doctor's approval based on public health. According to the nature
of the research and based on the Morgan table method, the number of participants
was calculated as 45 people, who were randomly divided into three groups of 15
people. With a complete description of the research steps, a written consent form
was obtained from the participants in this project, and the subjects were assured
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that their personal and health information would be preserved and that the subject
could leave the research at any time. All the subjects filled out the consent form
to participate in the research before the pre-test. The tests were conducted in the
exercise room of the nursing home center in Gonbad city. Considering few studies
on the optimal training duration and since the theoretical foundations of exercise
science and rehabilitation suggest at least 8 weeks of training for adequate
application of neuro-muscular-skeletal changes and increasing strength, the
present research used a 8-week training (three 45-minute sessions per week).
Subjects performed the Frankel (Frankel et al. 1987) and central stability
exercises, which are based on concentration and attention, repetition and stability
of movement control, and designed for elderly people. Exercises were performed
in four positions: lying down, half lying down, sitting and standing in 12 types of
exercises. The first group was the group that performed the exercises mentioned
above as a manipulation of executive tasks. The second group was the group that
received the above exercises in a standard way and without manipulating
executive tasks and. The third group was the control group that received no
training and were subjected to pre-test and post-test. Each training session
consisted of three phases: warm-up, main exercise and cool-down. The first stage
consisted of warming up for 10 minutes to prevent any possible damage, which
includes stretching and aerobic exercises. In the main exercise phase, the
researcher first specified and determined the schedule of the exercise program and
the changes in how to perform the tasks (exercises with the manipulation of task
constraints), for example, an exercise that was performed without manipulating
the task constraints on the floor and in a sitting position, with manipulation of task
constraints done on bosoball. The manipulations of task constraints can be seen
in Table 1. At the end of each session, stretching exercises were used to cool
down. Raw data calculations were done using SPSS version 21software. In the
descriptive statistics section, mean and standard deviation were used to describe
the collected data. In the inferential statistics section, after ensuring the normal
distribution of the data using the Shapiro-Wilk test, the covariance test, Duncan's
post hoc test, and Levene’s test were used to analyze the data. The significance
level was considered to be 0.05 in all cases became .

Findings

The results of the Shapiro-Wilk test were greater than 0.05 in all data in a
significance level (P<0.05), so the distribution of the data was normal and
confirmed the normality of the data in the kinetic and equilibrium index variables.
The difference between the pre-test and post-test averages in the experimental
groups was noticeable. These findings meant that the training and practice of the
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skills were effective and the subjects learned more after the training and
implementation of the interventions compared to the time before the training.
According to the difference in the averages obtained in the dependent variables,
Duncan's post hoc test was used to determine the group that had the best
performance.

recon&cons&control N Subset for alpha = 0.05
\ Y e
Berg testcontrol 1o YaA-
constract 'O FYo.-
reconstract 'O oY.£Y
Sig ce /. ce /. ce /.
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The results showed that considering the scores in the pre-test and post-test in the
sheet test, the group with the manipulation of task constraints (52.67) had the best
performance. Moreover, the scores in the pre-test and post-test in the static test,
the group with manipulation of constraints (79.13) had the best performance. This
value was also statistically confirmed (P<0.05).

Conclusion

The aim of this study was to investigate the effect of manipulation of task
constraints on the kinetic and balance index related to the risk of falling in elderly
people. The results of data analysis showed the confirmation of the positive role
of manipulation of kinetic and balance task constraints in preventing the risk of
falling in elderly people. It was also shown that Frankel exercises and central
stability increased the kinetic and balance index in the subjects. The results of
covariance analysis were used to analyze the variable of Kinetic index or static
balance, which is the displacement of subjects relative to the line of gravity and
removing the pre-test effect. There is a significant difference in the displacement
variable compared to the gravity line in the pre-test and post-test (p<0.05). Also,
F = 1020/894, a relatively large number was obtained, which was due to the
independent effect of the investigated variable. The results showed that regarding
the scores in the pre-test and post-test in the static test, the group with constraints
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manipulation (79.13) had the best performance. The results of data analysis in the
leaf scale test (dynamic balance) showed that there was a significant difference
between the post-test scores of the two control groups and the pre-test scores in
the leaf scale variable (mean difference = 22.86) with high reliability (p> 0.05).
which was caused by the effect of the independent variable, and the group with
the manipulation of task constraints (52.67) had the best performance. Finally, the
results of this study supported the use of various manipulations of task constraints
as a kind of teaching strategy for the elderly. However, it is suggested to conduct
research in the future with the number of samples and subjects of different ages
with different manipulations. In general, the results of this study emphasize the
greater effect of manipulating task constraints in practice and learning and
highlight the point that manipulating task constraints can be a good solution in the
way of practicing in the elderly and other people.
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1. Stabilometer
2. Open Eyes Test
3. Close Eyes Test
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Figure 1- Graphic curve related to the test with open and closed eyes
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1. Berg Balance Scale (BBS)
2. SPSS
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Table 2- Scores and indicators of descriptive statistics of variables in pre-test and
post-test of the group
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Table 3- Findings of Levene test to examine the equality of variances
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Table 4- Results of variance of berg scale variables
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Table 4- Results of variance of berg scale variables
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Table 5- Results of covariance of the displacement variable relative to the line of

gravity
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Table 6- Duncan post hoc test results for leaf variable and displacement variable
relative to gravity line
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