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Introduction

In recent years, the study of physical and psychological phenomena in the later stages of life has
gained increasing importance due to the rise in life expectancy and the notable growth of the elderly
population worldwide (World Health Organization, 2016). Aging is an inevitable and progressive process in
human life, comprising various changes, including a gradual decline in physiological activity. The way
these changes manifest in later life is influenced by individual and environmental factors such as gender,
age, health habits, and medical history (Rallabandi et al., 2020).

Jon Kabat-Zinn, the pioneer of mindfulness meditation studies, defines "Mindfulness Meditation"
(MM) as a practice in which an individual focuses on the present moment with non-judgmental attention
(Cakire & Vanags, 2020). Kabat-Zinn emphasizes that mindfulness is not about reaching a specific state or
condition, but rather about fully inhabiting the present moment as it is (Kabat-Zinn & Kabat-Zinn, 2021).
Over the past two decades, the number of studies on meditation has significantly increased, from 149
studies in 2000 to 1339 studies annually by 2019 in the Scopus database alone. Despite this increase, most
studies are conceptually focused or based on qualitative data analysis rather than randomized controlled
trials, leading some to argue that meditation research is still in its early stages (Tang et al., 2015). Studies
have shown that older adults can benefit from meditation training, with the non-invasive, non-
pharmaceutical nature of meditation making it a promising tool in contemporary healthcare systems (Han
et al., 2024).

Numerous studies have demonstrated that meditation positively affects brain structure and
function. A neuroimaging study combining various meditation techniques identified changes in brain
regions such as the right orbitofrontal cortex, right thalamus, left inferior temporal lobe, and right
hippocampus, which were thicker in meditators (Travis, 2020). These findings highlight the potential of
meditation to induce neuroplastic changes in older adults, offering a significant avenue for research into
non-pharmacological interventions for aging (Tang et al., 2015; Zsadanyi et al., 2021). The purpose of the
present study was to determine the effectiveness of the Zen technique on alpha waves in elderly residents
of the Kahrizak Nursing Home.

Methods and Materials

The present study is a quasi-experimental design utilizing a pre-test-post-test model with a control
group. The study population consisted of elderly residents of the Khoyrazak nursing home in Tehran in
2023, who met the inclusion criteria: participants were over 65 years old, free from psychological
disorders, and had provided written informed consent to participate in the study. The sample included 42
elderly individuals who scored adequately on the MoCA cognitive screening test, divided randomly into
an experimental group (21 participants) and a control group (21 participants).

EEG data were collected using the 40-channel Sienna EEG system (EMS Biomedical, Germany).
Two separate EEG caps, one for men and one for women, were used, following the 10-20 International
System, with electrodes placed on both hemispheres of the scalp. Participants were instructed to clean
their hair thoroughly before the EEG test. After baseline EEG recording, the experimental group
underwent 20 sessions of Zen meditation training, which included posture correction, breathing exercises,
visualization techniques, and mantra repetition, while the control group was instructed to rest during the



same period. EEG recordings were taken again after the completion of the meditation training, and data
were processed using EEGLAB in MATLAB (2023) software, removing artifacts from cardiac, muscular,
and ocular sources. The primary analysis focused on alpha wave activity (8-13 Hz) in the frontal, temporal,
parietal, occipital, and central brain regions.

Findings and Results

The analysis of demographic data indicated that the gender distribution between the experimental
and control groups was equal, and the average age of participants was 73.43 years. Descriptive statistics
showed that the mean alpha wave activity in the experimental group was higher than the control group in
the temporal, occipital, and central regions. Specifically, the experimental group exhibited greater alpha
wave activity in these regions following the meditation sessions compared to the control group. However,
there was no significant difference in the frontal and parietal regions between the two groups. ANCOVA
results revealed significant effects for the experimental group in the temporal (F = 18.915, p < 0.001),
occipital (F =6.835, p <0.05), and central (F =6.674, p <0.05) brain regions. The analysis suggested that
the Zen meditation intervention had a meaningful impact on alpha wave activity in these areas. However,
the frontal and parietal regions did not show significant changes post-intervention.

Conclusion

This study contributes to the growing body of research on the neurophysiological effects of
mindfulness meditation in older adults. Our findings align with previous studies that reported increased
alpha wave activity in various brain regions as a result of meditation (Lagopoulos et al., 2009; Singh et al.,
2012). Specifically, Zen meditation appeared to have the most pronounced effect on the temporal,
occipital, and central regions, supporting the notion that meditation may promote relaxation and mental
clarity, as indicated by increased alpha waves. However, contrary to our hypothesis, there were no
significant changes in the frontal and parietal regions, suggesting that the effects of Zen meditation may
be region-specific. Previous studies have indicated that meditation can enhance attention and cognitive
control, which are often reflected in frontal lobe activity (Cahn & Polich, 2006). These results suggest that
different forms of meditation may have varying impacts on brain regions, with some techniques more
effective in enhancing specific cognitive functions. The present study's findings are consistent with
research by Kemmer et al. (2015) and Lazarou et al. (2023), who reported increases in alpha wave activity
following meditation (Kemmer et al., 2015; Lazarou et al., 2023). However, the lack of significant changes
in some regions may also be attributed to the relatively short duration of meditation training in this study,
as longer meditation practice may be necessary to induce more widespread changes in brain activity
(Stapleton et al., 2020). In conclusion, while Zen meditation showed promising effects on brain activity in
elderly individuals, particularly in the temporal and occipital regions, further research is needed to explore
the long-term impacts of different meditation techniques on brain function in aging populations. Future
studies should also consider the potential role of individual differences, such as meditation experience and
cognitive baseline, in modulating the effects of meditation on brain activity (Rodriguez-Larios et al., 2021;
Rodriguez-Larios & Alaerts, 2021).
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