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Abstract
Purpose: The purpose of this research was to investigate and compare the effects of cognitive training
and Tai Chi on the cognitive performance and quality of life of patients with stroke.
Methods: This study employed a semi-experimental design that included pre-test and post-test
assessments with a control group. The sample consisted of 45 male patients with stroke who were
randomly assigned to three groups: cognitive training, Tai Chi, and a control group. Cognitive
performance and quality of life were measured using the Montreal Cognitive Assessment and the
Stroke Specific Quality of Life Scale, respectively. A computer-based cognitive rehabilitation
program and a modified form of Tai Chi exercises were implemented weekly over a period of two
months. Data analysis was conducted using repeated measures ANOVA.
Results: The results indicated that cognitive performance scores improved in the cognitive exercise
and Tai Chi groups compared to the control group in the post-test (F=5.134, P=0.010); however, no
significant difference was found between the cognitive exercise and Tai Chi groups. Additionally, the
findings demonstrated an improvement in quality-of-life scores in the cognitive exercise and Tai Chi
groups compared to the control group in the post-test (F=4.013, P=0.025), with no significant
difference observed between the two exercise groups.
Conclusion: Cognitive training and Tai Chi may have positive effects on the cognitive abilities and
quality of life of patients with stroke, and they can be recognized as effective strategies for enhancing
cognitive performance and overall well-being in individuals with stroke.
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Extended Abstract
Background and Purpose

Stroke, a leading cause of death and disability
worldwide, imposes a significant burden on
survivors, their families, and healthcare
systems. Beyond the well-documented
physical impairments, post-stroke cognitive
impairment (PSCI) is a highly prevalent and
debilitating consequence that adversely affects
rehabilitation outcomes, daily functioning,
and overall quality of life (QoL). PSCI
manifests as deficits in attention, memory,
executive function, visuospatial abilities, and
processing speed, affecting a majority of
stroke survivors. Concurrently, health-related
quality of life is often severely diminished in
this population, influenced by both physical
and cognitive limitations. Rehabilitation
strategies are crucial for maximizing recovery.
Traditional approaches often rely on intensive,
therapist-led sessions, which can be costly and
inaccessible. There is a growing need for
effective, accessible, and cost-efficient
interventions that can be easily integrated into
patients' lives. Cognitive training, particularly
computer-based programs, offers a promising
approach by targeting specific cognitive
domains through structured, repetitive
exercises. Such programs leverage the
principles of neuroplasticity, aiming to
reorganize and strengthen neural networks.
Tai Chi, a traditional Chinese mind-body
exercise, combines  slow, deliberate
movements with deep breathing, meditation,
and focused attention. It has gained
recognition in rehabilitation for its potential to
improve physical function, balance, and
psychological well-being. Emerging evidence
suggests that Tai Chi may also confer
cognitive Dbenefits, possibly by enhancing
neural connectivity, improving executive
function, and reducing stress. However, the
comparative effectiveness of structured
cognitive training versus Tai Chi exercise on

both cognitive function and quality of life in
stroke patients remains an under-explored
area. Therefore, the primary objective of this
study was to investigate and compare the
effects of a computer-based cognitive training
program and a modified Tai Chi exercise
program on cognitive function and quality of
life in male patients with stroke.

Materials and Methods

This study employed a quasi-experimental
design with a pre-test/post-test and a control
group. The statistical population consisted of
male stroke patients referred to rehabilitation
centers in Tehran, Iran. A total of 45
participants were selected using convenience
sampling and randomly assigned to three
groups of 15 each: (1) Cognitive Training
group, (2) Tai Chi group, and (3) Control
group. Inclusion criteria were: a confirmed
stroke diagnosis by a neurologist, referral for
rehabilitation, and possession of a mobile
phone with text capabilities. Exclusion criteria
included inability to comprehend
guestionnaires or to stand without assistance
during functional tests. Cognitive function
was assessed using the Montreal Cognitive
Assessment (MoCA), a validated tool
evaluating visuospatial/executive function,
naming, memory, attention, language,
abstraction, delayed recall, and orientation.
Quality of life was measured using the Stroke-
Specific Quality of Life Scale (SS-QoL), a 49-
item instrument assessing 12 domains, with
higher scores indicating better QoL.
Participants in the Cognitive Training group
underwent a computer-based cognitive
rehabilitation program using the RehaCom
software. The program targeted attention,
memory, processing speed, and executive
functions with over 20 therapeutic activities.
The difficulty level was automatically
adjusted based on participant performance.
This group was instructed to practice at least
three times per week for 45 minutes per
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session over a two-month period. A research
assistant provided individual instructions.
The Tai Chi group participated in a modified
Tai Chi program designed for individuals with
limited mobility. The program was led by a
trained instructor and held twice a week for
two months. Each 45-minute session included
warm-up, Qigong, 35 minutes of seated or
standing Tai Chi movements, and cool-down.
Chairs were available for safety and comfort.
The control group did not receive any
structured intervention during the study
period. All participants completed the MoCA
and SS-QoL questionnaires at baseline (pre-
test) and after the two-month intervention
period (post-test). Data were analyzed using
SPSS version 27. Descriptive statistics (means
and standard deviations) were calculated.
One-way ANOVA was used to compare pre-
test scores and demographic variables among
the groups. A repeated measures ANOVA was
employed to assess the effects of time (pre- vs.
post-test) and group (cognitive, Tai Chi,
control) on cognitive function and QoL scores.
Post-hoc LSD tests were conducted for
pairwise comparisons. The significance level
was set at P < 0.05.

Results

Demographic analysis revealed no significant
differences among the three groups at baseline
for age (P=0.907), time since stroke
(P=0.272), or body mass index (P=0.839),
confirming the homogeneity of the groups. For
cognitive function, the pre-test MoCA scores
were similar across groups. The repeated
measures ANOVA revealed a significant main
effect for time (F=135.974, P<0.001),
indicating a general improvement from pre- to
post-test. Crucially, a significant group x time
interaction was  observed  (F=47.520,
P<0.001), demonstrating that the changes over
time differed significantly among the groups.
The main effect for group was also significant
(F=5.134, P=0.010). Post-hoc analysis showed
that both the Cognitive Training group
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(P=0.008) and the Tai Chi group (P=0.009)
had significantly higher post-test MoCA
scores compared to the Control group.
However, there was no significant difference
between the two intervention groups
(P=0.955). For quality of life, the pre-test SS-
QoL scores were comparable across all
groups. The repeated measures ANOVA
indicated a significant main effect for time
(F=208.188, P<0.001) and a significant group
x time interaction (F = 52.414, P<0.001). The
main effect for group was also significant
(F=4.013, P=0.025). Post-hoc comparisons
revealed that both the Cognitive Training
group (P=0.025) and the Tai Chi group
(P=0.014) experienced significant
improvements in QoL compared to the
Control group. Again, no significant
difference was found between the two
intervention groups (P=0.822).

Conclusion

The findings of this study provide compelling
evidence that both computer-based cognitive
training and modified Tai Chi exercise are
effective  interventions for  improving
cognitive function and quality of life in male
patients with stroke. Notably, the two
interventions yielded comparable benefits,
with no statistically significant superiority of
one over the other. These results align with the
existing body of literature that supports the
efficacy of cognitive rehabilitation and mind-
body exercises for stroke survivors. The
observed improvements in cognitive function
can be interpreted through the lens of
neuroplasticity.  Computerized  cognitive
training likely promotes neural reorganization
by repeatedly activating and strengthening
specific brain networks associated with
attention, memory, and executive functions.
The RehaCom program's adaptive nature
ensures that participants are consistently
challenged, potentially maximizing the
training effect. Similarly, Tai Chi's
multifaceted approach—integrating physical
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movement, focused attention, and meditative
elements—may engage and enhance
overlapping neural circuits. The requirement
to learn, remember, and smoothly execute
choreographed movement sequences while
maintaining focus likely stimulates cognitive
processes, particularly executive function and
visuospatial skills.

Previous neuroimaging studies have supported
these mechanisms, showing increased activity
and functional connectivity in prefrontal and
parietal regions following cognitive training,
and enhanced connectivity in the default mode
network and hippocampus following Tai Chi
practice. The parallel improvements in quality
of life are likely multifactorial. Enhanced
cognitive function can directly improve a
patient's ability to perform activities of daily
living, communicate effectively, and engage
in social interactions, all of which contribute
to a greater sense of well-being and
independence. Furthermore, both
interventions address other crucial factors
affecting QoL. Cogpnitive training may reduce
the frustration and anxiety associated with
cognitive failures. Tai Chi, with its emphasis
on relaxation, balance, and mind-body
connection, can reduce fear of falling, improve
physical confidence, and promote a sense of
calm and mastery, which are critical for
psychological well-being post-stroke. The
social aspect of group-based Tai Chi practice
may also provide additional psychosocial
benefits. The absence of a significant
difference between the two interventions
suggests that both are viable and effective
rehabilitation strategies. This is an important
practical consideration. Tai Chi, being a low-
cost, group-based activity that can be adapted
for various physical abilities, may be
particularly suitable for community-based
rehabilitation  programs. Computer-based
cognitive training offers the advantage of
being individually tailored, easily
standardized, and accessible for home-based
practice. A combined approach, incorporating

both cognitive and mind-body elements, could
potentially yield synergistic effects, a
hypothesis warranting further investigation.
This study has several limitations. The sample
was restricted to male participants, limiting
generalizability to female stroke survivors.
The intervention period was relatively short
(two months), and the long-term sustainability
of the observed improvements was not
assessed. Furthermore, the study did not
include objective measures of brain activity to
directly confirm the hypothesized neural
mechanisms. In conclusion, both cognitive
training and Tai Chi exercise significantly
improve cognitive function and quality of life
in male stroke patients to a similar extent.
These findings underscore the value of
incorporating  such  non-pharmacological
interventions into standard  post-stroke
rehabilitation protocols. Given their safety,
accessibility, and cost-effectiveness, both
approaches hold promise for enhancing
recovery and promoting long-term well-being
in the stroke survivor population. Future
research should focus on longer-term follow-
ups, explore potential synergistic effects of
combined interventions, and investigate the
efficacy of these programs in more diverse
patient populations.
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