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Introduction: This research aimed to determine the effect of task complexity on
bilateral transfer in older adults.

Methods: Thirty healthy elderly men and women, with a mean age of 68.5+7.4 years,
were selected using a convenience sampling method. In the pretest phase,
participants performed three types of finger dexterity tasks of different complexity,
including the Purdue Pegboard Test, O'Connor Dexterity Test, and the Mirror Purdue
Pegboard Test with dominant and non-dominant hands. They then practiced one of
the tasks six times with their dominant hand. Finally, in the post-test and retention
phase, they performed the task again with their dominant and non-dominant hands.
There was a week interval between the post-test and retention test of the first task
and the beginning of the second task practice. The time to complete each task was
normalized compared to the time to complete the task in the pre-test phase and the
percentage of progress was calculated concerning this situation in different iterations.
One-way Analysis of Variance and the Pearson Correlation Coefficient were used to
analyze the data (P<0.05).

Results: The findings of the research showed that during the post-test and retention
phase, there was a significant difference between the Purdue Pegboard Test and the
Mirror Purdue Pegboard Test and also between the O'Connor Dexterity Test and the
Purdue Pegboard Test in the non-dominant hand progress in performing finger
dexterity skills with different complexity. Also, there was a significant correlation
between the total practice time and the progress rate of the non-dominant hand in the
Purdue task, and also between the progress rate of the dominant and non-dominant
hands in the Purdue Pegboard Test and Mirror Purdue Pegboard Test.

Conclusion: It seems that for older adults, compensatory mechanisms are involved
in bilateral transfer in complex tasks.
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Extended Abstract

Introduction

Repetitive training improves the trained limb and results
in progress in the opposite limb. This phenomenon is
known as inter-limb transfer or bilateral transfer. In
bilateral transfer, the nervous system retrieves
information about the learning of a skill from the trained
limb and transfers it to the opposite untrained limb. The
benefits of bilateral transfer can be used in the field of
rehabilitation interventions for people who have a stroke
or limb immobility due to injuries. Also, elderly people
can use bilateral transmission to maintain strength and
prevent muscle atrophy in immobile limbs. A decrease
or absence of bilateral transfer has been reported in older
adults after performing simple motor tasks. However,
bilateral transfer becomes more significant when a
complex and novel task is performed. Factors such as
the performer's skill level, task complexity, and task
novelty can influence bilateral transfer. This research
aimed to determine the effect of task complexity on
bilateral transfer in older adults.

Methods

Thirty healthy elderly men and women, with a mean age
of 68.5+7.4 years old, were selected using a convenience
sampling method. In the pretest phase, participants
performed the Purdue Pegboard Test, O'Connor
Dexterity Test, and the Mirror Purdue Pegboard Test
with dominant and non-dominant hands. They then
practiced one of the tasks six times with their dominant
hand before participating in the post-test and retention
test. After one week, they practiced the next task, with
each participant attempting a test randomly to eliminate
sequential and learning effects. In the post-test and
retention test, the task was performed with both
dominant and non-dominant hands. The percentage of
progress was calculated by normalizing the time to
complete each task during practice compared to the
pretest time. A one-way analysis of variance (ANOVA)
and the Pearson correlation coefficient were used for
statistical analysis at a significant level of P<0.05).

Results

The amount of performance improvement of the
dominant hand differed among training groups.
Participants showed the highest progression in the
Mirror Purdue Pegboard Test. The improvement in
performance for the O'Connor Dexterity Test was lower
than that of the Mirror Purdue Pegboard Test. The least
improvement occurred in the Purdue Pegboard Test.
Significant differences were observed between the
progress rates of the Purdue Pegboard Test and the
Mirror Purdue Pegboard Test and between the O'Connor
Dexterity Test and the Purdue Pegboard Test in the non-

dominant hand. The amount of training time was a factor
associated with bilateral transfer for the Purdue
Pegboard Test. A significant correlation was observed
between the progress rates of the Purdue Pegboard Test
and the Mirror Purdue Pegboard Test in the non-
dominant hand.

Conclusion

In older adults, bilateral transfer of complex tasks is
maintained, compensating for age-related deficits. A
possible mechanism is the asymmetry hemispheric
decline hypothesis in older adults. The compensatory
argument suggests that older adults recruit more
dispersed brain regions to perform tasks, aiding in
performance maintenance, especially for complex tasks.
Compensatory mechanisms have likely been utilized to
maintain performance despite aging.
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