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Abstract
Purpose: The aim of this study was to investigate the effects of single and dual-task training with fixed and
variable priority on gait speed, cognitive performance, and fear of falling in older adults.
Methods: Forty-eight older adults aged over 65 years from Kerman city, were randomly assigned to four 12-
per Forty-eight older adults (aged over 65 years) from Kerman city were randomly assigned to one of four
groups (dual-task with fixed priority, dual-task with variable priority, single-task, and control). The
experimental groups performed standing, transfer, and walking exercises over a four-week period (three
sessions per week). Dependent variables were assessed using the Timed Up and Go (TUG) test under single-
and dual-task conditions, a serial reaction time task, and the Falls Efficacy Scale (FES).
Results: Analysis of covariance revealed that all three experimental groups showed significant improvements
across most measures compared to the control group (P< 0.05). Furthermore, the dual-task groups (both fixed
and variable priority) demonstrated superior outcomes to the single-task group in most assessments, except for
the single-task TUG condition and fear of falling (P< 0.05).
Conclusion: Both single- and dual-task balance training enhance motor and cognitive performance in older
adults. This approach promotes faster information processing and reduces interference between concurrent
tasks. Increasing the variability of prioritization in elderly exercise programs improves balance, coordination,
and the transfer of skills to daily activities.
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Extended Abstract

Background and Purpose

Aging is accompanied by important changes in
cognitive and motor functions, which can
greatly impair the ability of older adults to
carry out daily activities—particularly in
complex or multitasking situations. One major
consequence of these changes is an increased
risk of falling, recognized as a leading cause
of mortality, disability, and diminished quality
of life among the elderly. Falls not only result
in physical injuries such as bone fractures and
concussions, but also lead to psychological
effects, including fear of falling, reduced self-
confidence, and decreased social participation.
Recent research highlights the importance of
the ability to perform cognitive and motor
tasks simultaneously—referred to as "dual
functioning"—in maintaining balance and
preventing falls. However, older adults often
experience a decline in performance under
dual-task conditions due to diminished
cognitive and motor capacities. As a result,
dual-task balance exercises have emerged as a
promising rehabilitation strategy to enhance
these abilities.

The prioritization method used in these
exercises—whether fixed or variable—may
influence their effectiveness. Specifically,
variable prioritization has the potential to
improve cognitive flexibility and reduce task
interference. Given the significance of this
issue, the present study aims to evaluate the
effectiveness of balance exercises performed
as single and dual tasks, with both fixed and
variable prioritization, on three key indicators
related to fall risk in older adults: walking
time, cognitive function, and fear of falling.

Materials and Methods

In this quasi-experimental study, 48 older
adults over the age of 65 from Kerman, Iran,
who met the inclusion criteria, were randomly
assigned to four 12-person groups: single-task
training, dual-task training with fixed
prioritization, dual-task training with variable
prioritization, and a control group. The
intervention groups participated in balance
training sessions three times per week for four
weeks, with each session lasting 45 minutes.
Training included standing, transitional, and
walking activities designed with progressive
motor difficulty and safety considerations.
Walking time was assessed using the Timed
Up and Go (TUG) test under both single-task
and  dual-task  conditions.  Cognitive
performance was measured using the Serial
Reaction Time Test, and fear of falling was
evaluated using the Falls Efficacy Scale. Data
were analysed wusing ANCOVA and
Bonferroni post hoc tests at a significance
level of 0.05.

Results

The analysis revealed significant
improvements in all outcome measures for the
intervention groups compared to the control
group (P<0.05). Furthermore, both dual-task
groups outperformed the single-task group
(P<0.05). Notably, the dual-task group with
variable prioritization showed superior
performance in the dual-task TUG and
reaction time tests compared to the fixed
prioritization group (P<0.05). However, no
significant differences were observed between
these two groups in single-task TUG or fear of
falling scores (P>0.05).

Conclusion
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The findings of this study underscore the
critical role of structured balance training in
enhancing both motor and cognitive functions
among the elderly. While all training
modalities—single-task and dual-task—Iled to
significant improvements across the measured
indicators, dual-task training with variable
priority demonstrated superior effectiveness.
This approach not only improved walking
speed and cognitive reaction time but also
enhanced the ability to adapt to complex
situations and perform cognitive and motor
tasks simultaneously. Such capabilities are
essential for older adults, particularly in
unstable or unpredictable environments. The
enhanced outcomes associated with variable
priority training can be attributed to its
dynamic and flexible nature, which engages
key executive brain functions such as working
memory, inhibitory control, and cognitive
flexibility. These functions, which naturally
decline with age, are vital for fall prevention
and maintaining independence.

Interestingly, the absence of a significant
difference in fear of falling between dual-task
groups suggests that while cognitive-motor
training improves performance, additional
interventions—such as cognitive-behavioural
therapy or environmental modifications—may
be necessary to effectively address
psychological factors related to fall risk.
From a clinical and rehabilitation standpoint,
the results advocate for the inclusion of dual-
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task balance training with variable priority as
a strategic component in fall prevention
programs for older adults. These exercises can
be tailored to individual capabilities and
progressively intensified to sustain motivation
and challenge. Furthermore, the study
highlights the importance of integrating both
physical and cognitive elements into
intervention  design, moving  beyond
traditional motor-centric approaches.

In summary, dual-task balance training with
variable priority represents a novel, evidence-
based method for improving functional
mobility, cognitive processing, and motor
safety in the elderly. Its implementation in
rehabilitation  settings and  community
programs holds promise for reducing fall-
related injuries and fostering healthy aging.
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