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Abstract

This study aimed to compare the effectiveness of cognitive rehabilitation and
mindfulness-based stress reduction on working memory and sustained attention in
individuals with mild cognitive impairment. A semi-experimental design with pre-test,
post-test, control group, and three-month follow-up was used. Forty-five participants with
mild cognitive impairment were selected through convenience sampling and randomly
assigned to two intervention groups and one control group. The cognitive rehabilitation
program and the mindfulness-based stress reduction protocol were administered in ten
sessions. Standardized instruments measured working memory and sustained attention,
and data were analyzed using ANCOVA and repeated-measures ANOVA. Both
interventions significantly improved working memory and sustained attention. Cognitive
rehabilitation produced stronger effects than mindfulness-based stress reduction, and its
outcomes remained more stable during follow-up. Overall, cognitive rehabilitation
yielded the highest improvements across both cognitive indices. Both therapeutic
approaches can enhance cognitive functioning in individuals with mild cognitive
impairment; however, cognitive rehabilitation demonstrates superior and more enduring
effects. It can therefore be considered a more effective strategy for improving working
memory and sustained attention in this population.
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Extended Abstract

Introduction

Age-related cognitive decline has emerged as a major public health concern as global life expectancy continues
to rise. Older adults increasingly face multimorbidity, polypharmacy, and lifestyle-related vulnerabilities that
heighten the risk of cognitive impairment (Nicholson et al., 2024). Mild Cognitive Impairment (MCI),
recognized as an intermediate state between normal aging and dementia, is particularly significant because it
offers a window for preventive interventions before irreversible neurological damage occurs. Epidemiological
research shows that MCI has a high prevalence among older adults, creating substantial challenges for
functional independence, daily living, and quality of life (Lu et al., 2021). Individuals with MCI commonly
demonstrate deficits in working memory, sustained attention, and executive functions, all of which contribute
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to functional instability and increased susceptibility to progression toward dementia (Huang et al., 2022; Kim
et al., 2020).

Working memory is a central cognitive system essential for temporary storage and mental manipulation of
information and is strongly linked to learning, problem-solving, reasoning, and everyday functioning (Benati,
2023). Reductions in working memory capacity in older adults can lead to impaired learning, difficulty
adapting to new conditions, reduced processing efficiency, and increased functional dependence (Bahrami et
al., 2024; Solati et al., 2023). Similarly, sustained attention—a foundational component of higher-order
cognition—is critical for maintaining mental focus over extended periods. Declines in sustained attention are
frequently reported as early markers of cognitive deterioration and negatively affect daily functioning, error
prevention, and safety (Nejati, 2013).

Given these vulnerabilities, researchers have explored evidence-based non-pharmacological interventions
aimed at improving cognitive functioning in older adults. Cognitive rehabilitation is one such approach and
involves structured, repetitive, task-specific exercises designed to stimulate neural networks, strengthen
executive processes, and enhance working memory and attention capacities. Numerous studies have confirmed
the effectiveness of cognitive rehabilitation in improving cognitive performance in older adults with MCI and
related conditions (Mirzaei et al., 2021; Nazarboland et al., 2019; Yazdanbakhsh & Azarnia, 2023).
Emerging digital tools such as computer-based training programs and virtual reality platforms have also
demonstrated promising outcomes for attention and memory processes, benefiting from neuroplasticity even
in advanced age (Guzman et al., 2024; Ren et al., 2024; Tortora et al., 2024).

In parallel, mindfulness-based interventions have gained widespread attention as approaches capable of
enhancing attention regulation, emotional balance, and working memory. Mindfulness cultivates moment-to-
moment awareness, reduces stress reactivity, and improves cognitive flexibility (Segal et al., 2002). Research
has shown that mindfulness improves attention regulation, particularly sustained attention, and decreases
cognitive load by reducing interference from intrusive thoughts (Zhong et al., 2024). Studies in older adults
report improvements in cognitive functioning, sleep quality, and emotional stability following mindfulness
training (Lannon-Boran et al., 2024; Lenze et al., 2022). Moreover, mindfulness has demonstrated beneficial
effects in neurological conditions such as multiple sclerosis, supporting its potential to strengthen executive
functions and attentional control (Komar et al., 2024). Integrating mindfulness with broader well-being
practices and emerging technologies has also been shown to improve cognitive resilience and emotional health
in aging populations (Wang & Li, 2024).

Lifestyle-based multidomain interventions—including exercise, nutritional —optimization, cognitive
engagement, and social interaction—are increasingly recognized as potent strategies to prevent or slow
cognitive decline (Brodaty et al., 2025; Iso-Markku et al., 2024). Complementary therapeutic modalities
such as music therapy have also demonstrated promise in activating cognitive and emotional systems in older
adults, thereby supporting memory and attention improvements (Liang & Qian, 2025).

Despite significant evidence for both cognitive rehabilitation and mindfulness-based interventions, few studies
have directly compared their effects on working memory and sustained attention among older adults with MCI.
Furthermore, the durability of treatment effects and differences in the mechanisms of change between these
interventions remain insufficiently understood. This study therefore addresses these gaps by examining the
relative effectiveness of cognitive rehabilitation and mindfulness-based stress reduction (MBSR) on working
memory and sustained attention among individuals with MCI.

Methods and Materials

This study employed a quasi-experimental design with pretest, posttest, and follow-up assessments, including
two intervention groups and one control group. Participants consisted of older adults diagnosed with Mild
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Cognitive Impairment who were selected using convenience sampling and randomly assigned to cognitive
rehabilitation, mindfulness-based stress reduction, or control conditions.

Cognitive rehabilitation was delivered through structured, computer-based and paper-and-pencil exercises
targeting memory, attention, processing speed, and executive functions. The MBSR intervention followed a
standardized protocol including mindful breathing, body scan, attention-anchoring exercises, and emotional
regulation practices. Each intervention consisted of ten structured sessions.

Working memory and sustained attention were assessed using validated cognitive performance tests
administered at baseline, immediately after intervention, and at a follow-up phase. Data were analyzed using
ANCOVA and repeated-measures ANOVA to evaluate changes over time and between groups.

Findings

Analysis revealed statistically significant improvements in both working memory and sustained attention in
the cognitive rehabilitation and mindfulness groups compared with the control group. Posttestscores indicated
that participants receiving cognitive rehabilitation demonstrated the largest gains in working memory
performance relative to the other groups. Similarly, sustained attention scores significantly increased in the
cognitive rehabilitation group, reflecting enhanced capacity to maintain focus and reduce attentional lapses.
The mindfulness group also showed meaningful improvements in both cognitive domains, though the
magnitude of change was smaller than that of the cognitive rehabilitation group. Participants in this group
demonstrated enhanced attentional stability, reduced distractibility, and moderate improvements in working
memory performance relative to baseline.

Follow-up assessments revealed that improvements achieved through cognitive rehabilitation remained stable
over time, while gains in the mindfulness group showed partial retention, with some reduction in effect size.
The control group exhibited no meaningful changes across any assessment phase.

Discussion and Conclusion

The results highlight the effectiveness of both cognitive rehabilitation and mindfulness-based interventions in
improving working memory and sustained attention in older adults with Mild Cognitive Impairment. The
stronger effects observed in the cognitive rehabilitation group may reflect the direct, targeted, and repetitive
nature of cognitive exercises, which are designed to activate neural pathways related to memory and attentional
control. These exercises may yield structural and functional brain changes that persist after the completion of
training.

Mindfulness training, while less intensive in task-specific stimulation, still produced significant cognitive
benefits, likely due to improvements in attentional regulation, reductions in cognitive load, and enhanced
emotional balance. Strengthening present-moment awareness appears to indirectly support cognitive systems
involved in working memory and sustained attention.

Taken together, these findings underscore the potential of non-pharmacological interventions to reduce
cognitive vulnerability in aging populations. Cognitive rehabilitation demonstrates superior effects, but
mindfulness practices offer valuable complementary benefits and may enhance overall well-being when used
alongside cognitive exercises. These results support the integration of structured cognitive training and
mindfulness-based approaches into clinical and community programs aimed at preserving cognitive
functioning in older adults with MCI.
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