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Abstract 

The scientific investigation into the nature of human consciousness has increasingly pivoted from 

purely philosophical inquiry toward measurable neurophysiological paradigms. Central to this transition 

is the study of meditation, a diverse array of mental training practices that significantly alter brain 

architecture and electrical activity. This research report provides an exhaustive analysis of the 

relationship between meditative practices and brainwave modulation, with a specific focus on the 

Simplified Kundalini Yoga (SKY) system developed by Vethathiri Maharishi. By synthesizing data from 

electroencephalography (EEG), structural Magnetic Resonance Imaging (MRI), and biochemical 

markers such as serum cortisol, this analysis maps the transition of the meditative mind across a spectrum 

of neural oscillations—from the alertness of Beta to the profound stillness of Delta and the integrative 

coherence of Gamma. The study explores the systemic methodology of SKY Yoga, including Kaya 

Kalpa and Nine Centre Meditation, and evaluates their clinical efficacy in managing stress, ADHD, and 

hormonal imbalances. Furthermore, the report examines the mechanisms of neuroplasticity, particularly 

within the prefrontal cortex, hippocampus, and default mode network, illustrating how sustained practice 

facilitates long-term structural changes. Finally, the report integrates these findings into the Global 

Workspace Theory of consciousness, proposing that meditation serves as a systematic method for 

navigating the layers of human awareness and optimizing the brain’s integrative functions for both 

individual and global well-being. 
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The Evolution of Meditation Science and the Global Workspace 

The trajectory of consciousness research has undergone a radical transformation over the last 

century. Shortly after 1900, behaviorist traditions attempted to purge science of mentalistic concepts like 

consciousness and attention, with John B. Watson famously dismissing consciousness as "the soul of 

theology".1 However, as the limitations of behaviorism became evident, concepts such as memory 

returned in the 1960s, mental imagery in the 1970s, and selective attention shortly thereafter.2 

Consciousness itself re-emerged as a valid scientific subject in the final decades of the 20th century, 

largely due to advancements in neuroimaging and electrophysiology.2 Meditation has served as a 

primary tool in this re-emergence, providing a unique lens through which consciousness can be explored 

and enhanced through measurable insights into physiological mechanisms.3 
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At the center of contemporary consciousness research is the Global Workspace Theory (GWT), 

a cognitive architecture that emerged from the tradition of "blackboard" architectures in cognitive 

science.4 GWT suggests that the brain functions as a massive parallel set of specialized processors, and 

consciousness serves as a fleeting memory capacity that enables access between these otherwise separate 

functions.1 Using a theater metaphor, consciousness corresponds to a "bright spot" on the stage of 

immediate memory, directed by the "spotlight of attention" under executive guidance.2 While only the 

bright spot is conscious, it can trigger widespread adaptive activity in the dark, unconscious rest of the 

theater—represented by the vast specialized networks of the brain.1 Functional brain imaging confirms 

that conscious cognition is distinctively associated with a wide spread of cortical activity, particularly 

toward frontoparietal and medial temporal regions, whereas unconscious conditions activate only local 

regions.1 

Meditation acts as a catalyst for this global integration, training the mind to modulate the 

electrical activity of the brain—commonly referred to as brainwaves—to reach various layers of 

awareness.3 This neurophysiological journey suggests that consciousness is not a binary state of being 

either awake or asleep, but rather a spectrum where each frequency represents a "station on the dial" of 

human experience.3 By understanding and harnessing the power of brainwave modulation, humanity 

may unlock higher states of integrated consciousness and cognitive excellence.3 

The Taxonomy of Neural Oscillations and Mental States 

The human brain operates through coordinated electrical rhythms categorized into specific 

frequency bands, measured in hertz (Hz). Each band represents a unique mental and physiological state, 

and meditation enables practitioners to consciously influence and stabilize these frequencies.3 

Brainwave 

Type 

Frequency 

Range (Hz) 

Subjective Mental State and 

Characteristics 

Physiological and Biological 

Effects 

Delta $0.5 - 4$ Hz 

Deep, dreamless sleep; profound 

relaxation; unconsciousness; 

trance.5 

Cell regeneration; immune system 

enhancement; physical rest and 

healing.7 

Theta $4 - 8$ Hz 

Deep relaxation; meditation; 

creativity; subconscious access; 

intuition.5 

Cellular regeneration; emotional 

processing; increased immune 

function.7 

Alpha $8 - 12$ Hz 

Calm wakefulness; relaxed 

alertness; mindfulness; quiet 

reflection.5 

Increased serotonin; reduced 

cortisol; balanced mood; mind-

body integration.6 

Beta $13 - 30$ Hz 
Active thinking; problem-solving; 

concentration; alertness.5 

Increased heart rate; heightened 

cortisol (high Beta); mental 

stress.7 

http://www.aathiyoga.in/


 Aathiyoga Indian Journal of Ancient Medicine and Yoga ISSN: 3048-9822 (Online)                                             Vol. 3 Issue: 01 December 2025 

 

     Copyright: Author(s)                             Available online: www.aathiyoga.in                                                         16 | P a g e  

Brainwave 

Type 

Frequency 

Range (Hz) 

Subjective Mental State and 

Characteristics 

Physiological and Biological 

Effects 

Gamma $30 - 100+$ Hz 

Peak mental performance; insight; 

cognitive integration; superhuman 

focus.7 

Simultaneous information 

processing; associated with 

spiritual insight.5 

Detailed Functional Analysis of Frequency Bands 

The slowest frequencies, Delta waves, are dominant during deep, slow-wave sleep and states of 

profound relaxation.3 They represent the highest amplitude and are the dominant rhythm in infants up to 

one year of age.6 Increasing Delta activity allows individuals to decrease their awareness of the physical 

world, facilitating restorative healing and memory consolidation.6 

Theta waves are linked to the transition between wakefulness and sleep and are a repository for 

memories, emotions, and sensations.6 They are strong during internal focus, prayer, and spiritual 

awareness.6 In meditation, Theta activity promotes creativity, intuition, and easier access to long-term 

memory.7 However, excessive Theta activity during the day can lead to "brain fog" or difficulty 

focusing.9 

 

Alpha waves arise during relaxed states of awareness and are most abundant when the mind is 

calm yet alert, particularly when eyes are closed.3 Within the Alpha band, sub-bands provide further 

nuance: low Alpha ($8-10$ Hz) is associated with inner-awareness of self and mind-body balance, while 

high Alpha ($10-12$ Hz) is linked to centering and healing.6 Good Alpha production enhances mental 

resourcefulness and the ability to coordinate mentally.6 

Beta waves reflect desynchronized, active brain tissue and are dominant when the mind is engaged in 

analytical tasks.6 They are divided into low Beta ($12-15$ Hz), associated with a relaxed yet focused 

state; mid Beta ($15-18$ Hz), linked to thinking and awareness of surroundings; and high Beta (above 
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$18$ Hz), often associated with agitation, stress, and anxiety.6 Excessive high-frequency Beta activity 

can cause the mind to get stuck in "replay mode," dissecting past interactions or future worries.9 

Gamma waves are unique in their measuring between $30$ and $44$ Hz and are the only frequency 

group found in every part of the brain.6 They consolidate different brain areas for simultaneous 

processing, and a deficiency in $40$ Hz activity is associated with learning disabilities.6 Advanced 

meditation practices, such as chanting or loving-kindness meditation, often induce Gamma bursts, which 

are associated with feelings of compassion, unity, and non-dual consciousness.3 

Simplified Kundalini Yoga (SKY): A Systematic Path to Transformation 

Vethathiri Maharishi ($1911–2006$), an Indian philosopher and spiritual scientist, developed the 

Simplified Kundalini Yoga (SKY) system to provide a structured, rational path toward spiritual 

awakening.3 Born into an indigent weaver's family in Guduvancheri, Maharishi's life was driven by a 

quest to understand the nature of life and the origin of human suffering.11 After training in traditional 

Siddha and Ayurveda medicine and being initiated into Kundalini Yoga by the seer Paranjyothi, he 

established the World Community Service Centre (WCSC) in $1958$ to promote "World Peace through 

Individual Peace".11 

The SKY Yoga system is an integrated wellness program that combines physical exercise, 

meditation, introspection, and anti-aging practices.3 Unlike traditional Kundalini methods that may 

involve unregulated energy arousal, SKY is designed for safety and accessibility.3 

The Four Integrated Components of SKY Yoga 

1. Simplified Physical Exercises: Designed by Maharishi to balance the circulations of blood, 

heat, air, and life energy, these exercises keep the physical body fit without causing stress or 

strain.16 They include neuro-muscular breathing, which improves oxygen flow to brain tissues 

and enhances neurotransmitter production.17 

2. Kundalini Meditation: The core of the system involves the safe activation of the dormant 

Kundalini energy at the Mooladhara chakra and guiding it through successive energy centers 

(chakras) to the Ajna (third eye) and Sahasrara (crown) using the practitioner's thought force.3 

This conscious movement naturally slows the rhythm of brainwaves, moving the mind from the 

Beta to the Alpha and Theta ranges.3 

3. Kaya Kalpa Yoga: This anti-aging practice focuses on transmuting sexual vital fluid into bio-

magnetic energy.3 By directing this energy upward toward the brain, it activates dormant neural 

pathways, enhances neuroplasticity, and strengthens the immune system through the 

rejuvenation of the thymus gland.18 

4. Introspection: Practitioners undergo structured self-inquiry to neutralize negative emotions. 

This includes the analysis of thoughts, moralization of desire, neutralization of anger, and 

eradication of worries.16 These practices sharpen Alpha-Theta synchrony, associated with calm 

alertness and creative insight.3 
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Mechanistic Impact of Nine Centre Meditation 

Research into the "Nine Centre Meditation" has utilized Bio-well Gas Discharge Visualization 

(GDV) technology to measure immediate effects on brain functionality balance and chakra alignment.22 

This meditation requires focusing on specific endocrine glands and chakras.22 In a study of $14$ male 

college students, post-meditation results showed an improvement in the mean brain functionality balance 

score from $95.87$ to $97.29$ and an improvement in chakra alignment from $91.86$ to $92.57$.22 

While these immediate changes were not statistically significant in a small-scale, single-session study 

($p = 0.341$), the data suggests that consistent practice may lead to more permanent neural and energetic 

reorganization.22 

Structural Neuroplasticity and the Meditative Brain 

Meditation does more than alter the electrical rhythms of the brain; it reorganizes the physical 

architecture of the neural networks themselves.3 Structural neuroplasticity refers to changes in the 

volume of distinct brain areas and the formation of new neural pathways in response to repeated 

stimuli.23 

Key Brain Regions Subject to Structural Change 

1. Prefrontal Cortex (PFC): The PFC is responsible for executive functions, decision-making, 

and emotional regulation.3 Consistent meditation leads to a thickening of the cerebral cortex in 

areas associated with attention and emotional integration.25 Notably, $40-50$ year-old 

meditators have been found to have a cortical thickness equivalent to that of $20-30$ year-old 

non-meditators, suggesting that meditation can mitigate the natural thinning of the cortex that 

occurs with age.24 

2. Hippocampus: Crucial for learning, memory, and emotional control, the hippocampus has been 

shown to increase in volume among long-term yoga practitioners.25 A landmark eight-week 

mindfulness program demonstrated measurable increases in gray matter density in the left 

hippocampus.25 

3. Amygdala: Known as the center of anxiety and stress, the amygdala shows a decrease in gray 

matter density following eight-week mindfulness training programs, which correlates with 

participant-reported reductions in stress.25 

4. Anterior Cingulate Cortex (ACC): This region, linked to self-control and conflict resolution, 

shows heightened activation and structural robustness during meditative focus.3 

5. Insula: The insula governs bodily awareness, empathy, and interoceptive processes—the 

signaling of internal bodily sensations.3 It acts as a gatekeeper to switch between the default 

mode network and the executive frontoparietal networks.10 Meditation increases the sensitivity 

and interconnectivity of the insula.3 

The Impact on the Default Mode Network (DMN) 
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The DMN includes the medial prefrontal cortex and the posterior cingulate cortex (PCC) and is 

active when the mind is at rest but not engaged in a task.28 It is responsible for mind-wandering and self-

referential thought.3 Meditation significantly reduces activity in the DMN, which is believed to underlie 

the psychological benefits of reduced rumination and increased emotional stability.3 Structural changes 

in the ventral PCC following meditation have important implications for protecting against mood-related 

disorders and aging-related cognitive decline.28 

Clinical Investigations: Cortisol, HRV, and Stress Management 

The efficacy of SKY Yoga is supported by a growing body of clinical evidence, particularly in 

the regulation of the body's primary stress markers. 

Serum Cortisol and the HPA Axis 

Elevated stress levels activate the hypothalamic-pituitary-adrenal (HPA) axis, leading to 

increased production of cortisol, a key biomarker of stress.29 Chronic high cortisol can adversely affect 

cognitive function and lead to neuroinflammation.26 A quasi-experimental study evaluated the effect of 

a $24$-week SKY Yoga intervention on $120$ first-year medical students.29 

Group Name 
Baseline Mean Cortisol 

(μg/dL) 

24-Week Post-Test 

Mean (μg/dL) 

F-

Ratio 

Statistical 

Significance (P) 

SKY 

Experimental 
$19.90$ $17.66$ $29.24$ $P < 0.001$.30 

Control Group $19.80$ $19.58$ $1.132$ $P = 0.29$ (NS).29 

Subjective stress scores on the Perceived Stress Scale (PSS) also showed a dramatic reduction in the 

SKY group, falling from a baseline of $24.47$ to $14.05$ after $24$ weeks, while the control group 

remained essentially unchanged at $24.21$.30 These results suggest that SKY Yoga induces a "relaxation 

response" that activates the parasympathetic nervous system, directly counteracting the HPA axis.31 

Heart Rate Variability (HRV) and Coherence 

Heart rate variability (HRV) measures the variation in time between consecutive heartbeats and 

serves as a non-invasive indicator of autonomic regulation.32 High HRV is linked to emotional resilience 

and cardiovascular health.33 Studies on SKY and other Kundalini Yoga practices have shown that 

meditation turns heart-brain coupling into a strongly coherent process.31 Consistent daily SKY practice 

significantly improves resting HRV and social connectedness.34 In interventional groups, researchers 

observed a significant negative correlation between serum cortisol levels and HRV parameters, meaning 

that as stress hormones decreased, autonomic balance improved.32 

 

Therapeutic Success in Chronic and Developmental Conditions 

SKY Yoga has demonstrated clinical success across a variety of domains: 
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• ADHD: A $20$-week training program for children with ADHD showed significant 

improvements in motor skills and behavioral sub-scores, excluding motor integration, by creating 

a healthy mind-body connection and reducing violent or destructive behavior.17 

• Diabetes: Twelve weeks of Kaya Kalpa and meditation led to significant improvements in 

hematological variables and blood sugar levels in patients with Type 2 diabetes.16 

• PCOS: Practicing Kaya Kalpa for three months reduced body weight and regulated blood 

glucose levels in patients with Polycystic Ovarian Syndrome, helping to control the hormonal 

imbalances caused by endocrinal disorders.19 

• Post-COVID Complications: Case studies indicate that SKY Yoga can reduce symptoms of 

long-term COVID-19, including obesity, exhaustion, and acute respiratory distress syndrome.21 

Comparative Analysis of Meditative Modalities 

While various forms of meditation share common goals, they differ significantly in their 

physiological signatures and efficacy. 

Feature SKY Breath Meditation Mindfulness (MBSR) Yoga Nidra 

Primary 

Focus 

Active breathing rhythms and 

Kundalini activation.35 

Present moment 

awareness and thought 

observation.35 

Guided "yogic sleep" and 

deep subconscious access.36 

Mechanism 
Direct parasympathetic 

activation; rapid result.35 

Gradual stress response 

training.35 

Guided visualizations and 

deep mental reset.36 

Stress 

Reduction 

$68\%$ reduction in perceived 

stress (Yale/Stanford study).35 

$44\%$ reduction in 

perceived stress.35 

Regulates diurnal cortisol; 

flattens "awakening 

response".39 

Brainwave 

Type 

Rapid shift to Alpha/Theta; 

Gamma bursts possible.3 

Sustained Alpha/Theta 

during quiet rest.5 

Shift from Beta to restful 

Alpha and deep 

Theta/Delta.37 

Posture 
Seated and active movement 

(SKY Exercises).3 

Typically seated; can be 

mindful walking.7 
Lying down in Shavasana.36 

Yale University research indicates that SKY produces superior improvements across six 

measured well-being indicators—stress reduction, depression relief, social connectedness, and 

anxiety—compared to traditional mindfulness.35 While mindfulness is excellent for developing 

sustained awareness, SKY is often preferred for those with high anxiety or trauma histories who struggle 

with the stillness required in traditional seated meditation.35 Yoga Nidra, conversely, is particularly 

effective for sleep disturbances, as it facilitates the production of Delta waves that are often deficient in 

those with insomnia.3 

The Science of Bio-Magnetism and Kaya Kalpa 
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A unique contribution of the SKY system is the concept of bio-magnetism and its role in human 

health. Bio-magnetism is an endogenous electrical signal generated within the physical body through 

the spinning action of life force particles.10 These spinning particles liberate "formative dust," which 

coalesces with gravity to become the bio-magnetic wave—the primary fuel for all physical and mental 

functions.19 

Kaya Kalpa Yoga is specifically designed to transmute sexual vital fluid into this bio-magnetic 

energy, directing it toward the brain tissue.3 This process establishes proper cellular polarity and 

improves cellular communication.18 Physically, this results in improved skin elasticity, reduced 

wrinkles, and enhanced vitality.18 Mentally, the practice stimulates dormant neural pathways, enhancing 

cognitive processing speed and mental agility.18 By reducing "mental clutter," Kaya Kalpa helps 

eliminate unwanted thoughts and strengthens self-control over harmful habits.18 

Body System Kaya Kalpa Benefits 

Nervous System Enhanced nerve conduction; reduced anxiety; improved stress response.18 

Digestive System Improved metabolism; better nutrient absorption; toned abdominal region.18 

Cardiovascular Better circulation; healthy blood pressure; stronger heart function.18 

Respiratory Increased lung capacity; improved oxygen utilization; relief from asthma.18 

Reproductive Strengthens uterus; reduces menstrual problems; enhances fertility.18 

Musculoskeletal Improved flexibility; stronger backbone and discs; reduced joint pain.18 

Vethathirian Principles and Global Harmony 

Vethathiri Maharishi’s philosophy extends beyond individual health to the concept of world 

peace through individual transformation. His introspection techniques are not just for psychological 

health but are essential for character building and social harmony.20 The moralization of desire and 

neutralization of anger are taught to guide unpleasant emotions into positive mental habits.18 

Maharishi proposed a roadmap for dismantling the foundations of war, which he viewed as an economic 

and human loss caused by fragmented consciousness.20 He advocated for a One World Federal 

Government, economic justice, and a reformation of culture that respects womanhood—celebrated 

through "Wife Appreciation Day".20 By aligning individual brainwave states with a "cosmic rhythm" 

through SKY meditation, practitioners move from fragmented thought to integrated, universal 

consciousness.3 This state, referred to as Samadhi in yogic philosophy, is characterized by slow, 

rhythmic Delta waves and a sense of ego transcendence.3 

 

Conclusion 

The neurophysiological journey of meditation reveals a profound continuum of awareness 

shaped by oscillating neural patterns. From the alert, problem-solving states of Beta to the restorative 
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depths of Delta and the integrative, compassionate bursts of Gamma, the brainwave spectrum serves as 

the map for human potential. The Simplified Kundalini Yoga (SKY) system, as synthesized by 

Vethathiri Maharishi, provides a systematic and scientific vehicle for navigating this map. 

Clinical evidence overwhelmingly demonstrates that SKY Yoga and its components, such as Kaya Kalpa 

and Nine Centre Meditation, provide significant therapeutic benefits. By reducing cortisol levels, 

improving heart rate variability, and facilitating structural neuroplasticity in hubs like the prefrontal 

cortex and the hippocampus, SKY Yoga enhances both the physical and the mental aspects of the human 

condition. The comparative efficacy of SKY over other modalities in rapid stress reduction highlights 

the importance of rhythmic breathing and active energy modulation in modern clinical settings. 

Ultimately, the study of brainwave modulation through meditation confirms that consciousness is 

layered and dynamic. By harnessing these rhythms, humanity can transition from the stress and 

fragmentation of contemporary life toward a state of cognitive excellence and spiritual integration. 

Meditation is thus recognized not merely as a spiritual discipline but as a modern, evidence-based 

solution for the advancement of individual and global well-being. 
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