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ABSTRACT

Aim:The aim of the present study was to investigate the effect of
manipulating task constraints on the performance indicators and cognitive
status of the elderly.

Method:In this study, 30 healthy women elderly with mean and SD of age
57.32 £ 6.86 years were randomly selected and placed in two intervention
and control groups. To assess the cognitive status of the elderly, the Floustin
Brief Cognitive Status Examination Questionnaire was used, and to test the
functional readiness of the Osens. Questionnaire was used in collaboration
with the AAHPERD Institute. The intervention was based on the principles of
nonlinear training and the duration of the intervention period was 8 weeks, 3
sessions per week of group exercises. The analysis of covariance test was
used to assess the homogeneity of the slope of the regression line and to
compare the mean of pre-test and post-test data. Data analysis was
performed using SPSS»4 software.

Results:The results showed that the applying of the task constraint
manipulation training protocol led to improvement in performance indicators
and mental status of the elderly in the intervention group. In addition, the
results indicated that the flexibility of the control group decreased significantly
from the pre-test to the post-test. The results of the analysis of covariance
test by removing the effect of the pre-test showed that the body composition
variable did not differ significantly from the pre-test to the post-test.
Conclusion: It seems that exercises with task constraint manipulation are
effective on the functional and cognitive indicators of the elderly.
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Extended Abstract

Background and Purpose

With the increase in the elderly population and the adoption of inactive lifestyles,
the prevalence of physical disabilities and related diseases is also increasing,
which has attracted the attention of health and social systems. To reduce the risk
of falling and improve factors related to physical and cognitive fitness, scientists
believe that choosing an active lifestyle in which regular physical and sports
activities have a special place, in such a way that physical activities are one of
the positive solutions that have been suggested to improve the mental and
physical condition of the elderly and reduce the risk of falling in them, which can
significantly contribute to their independence, efficiency and increase the quality
of life. Therefore, considering the importance of physical activity, choosing an
appropriate exercise approach for the elderly that can create the best efficiency
for this group has always been an important topic among experts.

The aim of the present study was to investigate the effect of manipulating task

constraints on the performance indicators and cognitive status of the elderly.

Materials and Methods

The present study is quasi-experimental research, with a design of a pre- and a
post-test with a control group. For this purpose, 30 healthy women elderly with
mean and SD of age 57.32 + 6.86 years were selected for the study 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 more than
24 in the test short MMSE mental state). On the other hand, the exclusion criteria
included the presence of any history of injury that causes movement limitation,
having a disease or taking medications affecting balance and movement and
missing two training sessions in a row or more than two sessions during the
training period. After selecting the subjects and obtaining written consent, they
were divided into two intervention and control groups, each with 15 individuals.
The intervention group performed eight weeks (three sessions per week) of

manipulation exercises and the control group continued their normal life.
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Research variables:

1. The independent variable in this study is the type of exercise (task constraint
manipulation).

2. The dependent variables in this study are fear of falling, balance, and cognitive
function of the elderly.

To assess the cognitive status of the elderly, the Floustin Brief Cognitive Status
Examination Questionnaire was used, and to test the functional readiness of the
Osens et al. questionnaire was used in collaboration with the AAHPERD Institute.
In this study, participants were asked to complete the 8-week intervention. The
intervention was based on the principles of non-linear training that emphasized
the manipulation of task constraints as forms of motor skills with minimal explicit
instructions. The duration of the intervention period was 8 weeks with a frequency
of 3 sessions per week. Each session lasted 50 minutes. In each session and
after a standard 10-minute warm-up, the intervention group participated in
specific tasks that provide 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. A staff member with
experience working with the elderly supervised the intervention program to
engage the elderly in various exercise tasks. Data analysis was done using SPSS
software version 22. To check the normality of data distribution and to check the
homogeneity of variances, Shapiro Walk test and Levine's test were used
respectively. One-way analysis of covariance was used to evaluate the
homogeneity of the slope of the regression line and to compare the average pre-
test and post-test data of control and experimental groups. The significance level

throughout the research was considered smaller than 0.05.

Findings

Information related to the mean and standard deviation of the subjects'
demographic indicators, as well as information related to determining the
homogeneity of groups in these characteristics, was collected using an
independent t-test. The study groups were homogeneous in terms of age, height,
weight, and body mass index, and there were no significant differences between

these groups (P<0.05). Before stating the research hypotheses, we compared
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the pre-test data of both experimental and control groups using an independent
t-test. This means that if the significance level for each variable is greater than
0.05, there is no significant difference between the starting levels of the two
groups and we can use a parametric test to test the hypotheses; but if the
significance level is less than 0.05, it means that there is a significant difference
between the starting levels of the two groups and we should use a more
appropriate test (General Linear Model Univar ate) that can eliminate the effect
of the pre-test.

The results showed that the applying of the task constraint manipulation training
protocol led to improvement in strength (P=0.006), cardiovascular endurance
(P=0.010), agility (P=0.001), balance (P=0.003), and mental status (P=0.002) of
the elderly in the intervention group. In addition, the results indicated that the
flexibility of the control group decreased significantly from the pre-test to the post-
test (P=0.007). The results of the analysis of covariance test by removing the
effect of the pre-test showed that the body composition variable did not differ

significantly from the pre-test to the post-test (P=0.264).

Conclusion

Discussion and conclusion are one of the most important tasks of the researcher,
who must perform this task with the knowledge she gains of the theoretical
foundations and background of the research. During training, it is crucial to
maintain important informational-perceptual resources along with functional
movements in simple forms of the target task. As mentioned, the use of task
constraints and their manipulation allows older adults to successfully pair their
movements with critical informational resources in specific contexts. In fact, in
environments with manipulated task constraints, learners enhance the
transferability of skills and functional abilities because they are forced to adapt
their coordination patterns to the new context of performance. On the other hand,
it is clear that the most important benefit for learners in this type of training is that
they themselves have to find the appropriate solution to the new task constraints.
Furthermore, traditional views on this matter have emphasized that the progress
of groups can be attributed to the effect of training, such that training as a whole

is considered an effective factor for progress in motor and cognitive skills and
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performance factors. Also, trainers can manipulate task, environmental, and
individual constraints to facilitate or suppress motor behaviors during training.
Another result of the present study was the significant effectiveness of constraint-
based exercises on improving the cognitive status of the elderly. Current
knowledge suggests that positive effects on cognitive variables are related to
biological changes that can occur during various physical training sessions.
Therefore, given that the present intervention was also a type of this exercise, it
was likely able to have similar effects on the subjects and improve their cognitive
status.

It seems that exercises with task constraint manipulation are effective on the
functional and cognitive indicators of the elderly. Therefore, it is suggested that
exercises with task constraint manipulation should be considered to improve the
quality of life of the elderly.

Research limitations:

1. Time limitation in applying the intervention, which was only possible for eight
weeks of training, which perhaps would have resulted in much better results if the
training had been carried out over a longer period.

2. Limitations in controlling the subjects' daily physical activities.

3. The motivation level of each participant and the subjects' psychological factors.
Research suggestions:

1. It is suggested that this research be conducted on more people in order to
generalize to the society. For example, four provinces from the north, south, east
and west of the country should be selected for the research so that the research
is more inclusive and the results can be used with greater confidence.

2. It is suggested that this research be conducted on both genders, male and
female adults, and the differences between these two groups should be
examined.

3. It is suggested that this research be considered for another age range.
Practical suggestions:

1. Considering the effect of exercises based on manipulating task constraints on
the fear of falling in the elderly, it is suggested that these exercises be used to

reduce the fear of falling.
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2. Considering the effect of exercises based on manipulating task constraints on
the balance of the elderly, it is suggested that these exercises be used to improve
balance.

3. Considering the effect of exercises based on task constraint manipulation on
the functional indicators of the elderly, it is suggested that these exercises be
used to improve flexibility, strength, agility, and cardiovascular endurance.

4. Considering the effect of exercises based on task constraint manipulation on
the cognitive indicators of the elderly, it is suggested that these exercises be used

to improve their cognitive status.

Key words: Balance, Task constraints, Constraints Manipulation, Elderly,

Performance index.
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