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Stroke is the most common and debilitating neurological condition in adults,
leading to a decline in balance and functional dependence. Therefore, the aim
of this study was to investigate the effect of dual-task training under constant
and variable conditions on the balance of adults after experiencing a stroke. This
study was a quasi-experimental desigh employing a pretest-posttest approach.
The statistical population included adult individuals with a history of stroke who
referred to medical centers in Shush Danial County. From among the volunteers,
30 participants were randomly selected and assigned to three groups: a control
group, a dual-task training group under constant conditions, and a dual-task
training group with variable prioritization. One week before the study began,
the objectives, significance, and procedure of the research were explained to the
participants, and informed consent forms were completed. The Berg Balance
Scale and the Timed Up and Go Test were administered as pretests. Participants
were then randomly assigned to three groups of ten, consisting of two
experimental groups (dual-task training under constant conditions and dual-task
training under variable conditions) and one control group. The experimental
groups performed training sessions for four consecutive weeks, three 45-minute
sessions per week. Data analysis using analysis of covariance and Bonferroni
post hoc tests indicated that static and dynamic balance in adults post-stroke
significantly improved following dual-task training under both constant and
variable conditions (p < 0.05). Based on the findings of this study, dual-task
training methods under both constant and variable conditions can be utilized to
enhance static and dynamic balance in adults with a history of stroke.
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Extended Abstract

Introduction

Stroke remains one of the most prevalent and debilitating neurological disorders globally,
particularly in adult populations. In Iran, the prevalence of stroke surpasses that of many Western nations,
and it tends to occur at a younger age (Delbari et al., 2010). A significant proportion of stroke survivors
experience lasting disabilities that impair their independence and quality of life (Goldstein et al., 2006).
Among the consequences of stroke, impaired balance is highly common and has been shown to predict
both cognitive decline and increased fall risk in affected individuals. Approximately half of all stroke
patients suffer from some degree of balance impairment, which is closely associated with reduced mobility
and overall functional capacity (Khan & Chevidikunnan, 2021).

Rehabilitative interventions focusing on balance improvement are therefore of critical importance.
Among them, dual-task training—which involves the concurrent execution of cognitive and motor tasks—
has demonstrated promise in enhancing balance and gait function (Iranmanesh H, 2016; Melzer et al., 2010).
This training paradigm reflects the cognitive-motor demands of real-world activities and may foster better
postural control compared to single-task approaches (Makizako et al., 2012; Oh-Park et al., 2013).
Furthermore, the structure of training sessions—specifically, whether conditions are constant or
variable—has been posited to influence the retention and transferability of motor skills (Maslovat et al.,
2004; Schmidt, 1991). Variable practice, involving the modulation of task parameters, is theorized to
enhance motor schema development and adaptability (Breslin et al., 2012; Schmidt, 1975).

Nonetheless, findings in this domain remain inconsistent. While some studies endorse the
superiority of variable dual-task training for balance rehabilitation (Sengar et al., 2019), others report
minimal or equivocal benefits (Helm et al., 2019; Kaipa R, 2017). In particular, research directly comparing
constant and variable dual-task conditions in post-stroke populations is scarce. Given the essential role of
balance in the autonomy and daily functioning of stroke survivors, this study seeks to evaluate the
differential effects of constant and variable dual-task training on both static and dynamic balance
performance in adults recovering from stroke.

Methods and Materials

This quasi-experimental study employed a pretest-posttest design with three parallel groups: a
control group, a constant dual-task training group, and a variable dual-task training group. Thirty adults
(aged 40-80) with a history of left-hemisphere stroke occurring 12 to 24 months prior were recruited from
rehabilitation centers in Shush Danial County, Iran. Participants were randomly assigned to one of the
three groups (n=10 per group). Inclusion criteria included the absence of cognitive and physical
comorbidities and the ability to walk independently.

The intervention lasted four weeks, with participants undergoing three 45-minute sessions per
week. Both dual-task groups practiced balance tasks (e.g., narrow-base standing, obstacle walking) in
combination with a cognitive task (counting backward). The constant dual-task group was instructed to
divide attention equally across tasks, while the variable group alternated priority between tasks during
each session. The control group engaged in single-task balance training without any cognitive component.



Outcome measures included the Timed Up and Go (TUG) test for dynamic balance and the
Romberg test (eyes open/closed) for static balance. Data were analyzed using ANCOVA and Bonferroni
post hoc tests. Assumptions of normality and homogeneity of variance were confirmed via Shapiro-Wilk
and Levene’s tests.

Findings and Results

Results indicated that both dual-task groups demonstrated statistically significant improvements
in static and dynamic balance scores from pre- to posttest, while the control group either declined or
improved marginally. Specifically, the Romberg test scores (with eyes closed) improved by 4.22% and
4.52% in the constant and variable groups, respectively, while the control group showed an 8.66% decline.
Similar trends were observed in the eyes-open condition.

In terms of dynamic balance, the TUG test times decreased by 5.14% in the constant group and
4.20% in the variable group, while the control group exhibited a 10.45% increase (indicating worse
performance). The Berg Balance Scale scores also improved significantly in both experimental groups but
declined in the control group.

ANCOVA results confirmed significant group effects on posttest scores after controlling for
pretest performance (p < 0.001). Post hoc comparisons revealed that both dual-task groups outperformed
the control group in all outcomes, but no statistically significant difference was found between the constant
and variable dual-task groups on the Romberg or TUG tests. However, in terms of Berg Balance scores
and TUG performance under dual-task conditions, the variable group exhibited a slight advantage.

Conclusion

This study provides empirical support for the use of dual-task training—both constant and
variable—in improving balance performance in adults recovering from stroke. The observed benefits align
with prior findings that endorse cognitive-motor integration as a means to enhance postural control and
gait. The gains in both static and dynamic balance may be attributed to enhanced coordination between
cognitive processing and motor execution, as well as improved attentional control mechanisms fostered
by dual-task scenarios.

Interestingly, while both training modalities produced improvements, the variable priority group
tended to outperform the constant group in specific conditions requiring task flexibility. This observation
corroborates the theoretical model proposed by Kramer et al. (1995), which posits that variable priority
training fosters better attentional allocation and inter-task coordination. Such adaptability may be
especially critical in aging populations, where attentional resources are limited. Furthermore, the slight
improvements in the control group may be explained by the automatization of practiced tasks, supporting
theories of limited attention capacity and dual-task performance enhancements through automatization.

Despite these promising results, the study’s limited sample size suggests caution in generalizing
findings. Future research should explore the long-term retention of dual-task training benefits, the use of
alternative cognitive tasks, and comparisons with blocked or random practice structures. Nevertheless, the
current findings highlight the potential of simple, low-cost dual-task training protocols to significantly
enhance functional independence in post-stroke rehabilitation programs.
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