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Abstract-- Meditation and yoga are ancient mind-body 

practices from Indian philosophical traditions that have gained 

popularity in scientific research. Studies in neuroscience, 

psychology, and behavioural medicine indicate that these 

practices can affect brain mechanisms related to emotional 

regulation, attention, and stress response. Neuroimaging 

techniques such as fMRI and EEG show changes in brain 

activity in regions like the prefrontal cortex and amygdala, 

which are essential for attention, self-awareness, and emotional 

processing. Meditation helps people observe thoughts and 

emotions, while yoga combines physical postures with mindful 

awareness. Mechanisms underlying their effects include the 

modulation of the autonomic nervous system and 

neuroplasticity. Mindfulness-based interventions have shown 

promise in reducing anxiety symptoms, and yoga may aid in 

stress reduction. However, research findings vary because of 

differences in practices, participant populations, and 

methodologies. This paper reviews how meditation and yoga 

can influence brain mechanisms and behaviour, concluding 

that they offer complementary approaches to improving 

psychological well-being, but should not replace traditional 

medical treatments for significant anxiety disorders.  
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I. INTRODUCTION 

Human behaviour and emotional experiences are strongly 
influenced by the functioning of the brain and nervous 
system. Anxiety, stress, fear, emotional instability, impulsive 

reactions, and maladaptive behaviour are associated with 
complex interactions among brain networks, 
neurotransmitters, hormones, cognitive processes, 
environmental experiences, and individual personality 
characteristics. Modern neuroscience has increasingly 
recognised that the brain is not a fixed and unchanging 

organ. Instead, it demonstrates neuroplasticity, meaning that 
neural structure and function can change in response to 
learning, experience, behaviour, and environmental 
influences. 

 
 

 

Meditation and yoga are among the most widely studied 
mind–body practices capable of influencing psychological 

and physiological functioning. Although these practices 
originated thousands of years ago within Indian 
philosophical and spiritual traditions, their effects are now 
being investigated through modern scientific methods. 
Researchers are increasingly interested in understanding 
whether regular meditation and yoga can influence neural 

mechanisms related to attention, emotional regulation, stress 
responses, self-awareness, and anxiety. Meditation generally 
refers to a family of mental practices involving focused 
attention, open monitoring, mindfulness, compassion, self-
awareness, or other forms of systematic mental training. 
Yoga is a broader discipline that traditionally incorporates 

physical postures (asanas), breathing regulation 
(pranayama), concentration, meditation, and philosophical 
principles. In contemporary scientific research, yoga 
interventions often combine physical movement, controlled 
breathing, and relaxation or meditation. 

The importance of studying these practices has increased 

because anxiety and stress have become major concerns in 
modern society. Rapid social change, occupational 
pressures, academic competition, technological overload, 
financial uncertainty, and lifestyle changes may contribute to 
increased psychological stress. Anxiety can influence 
attention, decision-making, sleep, social relationships, 

physical health, and overall quality of life. 
Modern scientific evidence suggests that meditation and 

yoga may influence anxiety not through a single mechanism 
but through multiple interconnected pathways. These 
pathways may involve changes in attention, emotional 
processing, autonomic nervous system activity, stress 

hormones, brain connectivity, and behavioural responses. 
Therefore, meditation and yoga should be understood 

scientifically as potentially important mind–brain–body 
interventions capable of influencing mechanisms associated 
with behaviour and anxiety. 
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II.   OBJECTIVES OF THE STUDY 

The major objectives of the present study are: 

• To examine the relationship between meditation, yoga, 
and brain functioning. 

• To understand the neural mechanisms through which 
meditation may influence behaviour and emotional 
regulation. 

• To analyse the role of yoga in reducing physiological 
and psychological stress. 

• To examine the relationship between meditation and 
anxiety-related brain mechanisms. 

• To study the possible role of neurotransmitters in the 
psychological effects of meditation and yoga. 

• To review evidence from EEG, MRI, and fMRI studies. 

• To analyse the role of neuroplasticity in meditation and 
yoga practices. 

• To examine the influence of meditation and yoga on 
autonomic nervous system functioning. 

• To identify the limitations of existing scientific 
research. 

• To provide a modern scientific perspective on the role 
of meditation and yoga in behaviour and anxiety. 

III. RESEARCH METHODOLOGY 

The present paper is based on a descriptive and analytical 

review methodology. It synthesises findings from scientific 
literature related to meditation, mindfulness, yoga, 
neuroscience, psychology, behavioural science, anxiety, 
neuroimaging, and psychophysiology.  The study draws 

upon: 

Peer-reviewed scientific literature; 
Neuroscience and neuroimaging research; 

Systematic reviews and meta-analyses; 
EEG studies; 
MRI and fMRI investigations; 
Psychological and behavioural research; 

Research on mindfulness-based interventions; 

Scientific reports from recognised health research 

institutions. 
The purpose of the study is not to establish a new clinical 

experiment but to critically examine the available scientific 
evidence concerning the mechanisms through which 
meditation and yoga may influence the brain, behaviour, and 
anxiety. 

IV. UNDERSTANDING ANXIETY FROM A 

NEUROSCIENTIFIC PERSPECTIVE 

Anxiety is a complex emotional state marked by 

excessive worry, fear, and anticipation of danger.  

While a moderate level of anxiety can be adaptive, 
excessive anxiety can disrupt normal functioning. Key brain 

regions involved in anxiety include: 

1. The Amygdala: Central to detecting threats and emotional 
learning, it can lead to heightened anxiety when overactive. 
Meditation may help regulate responses to emotional 

stimuli. 

2. The Prefrontal Cortex: Responsible for decision-making, 

attention, and emotional regulation. Strong communication 
with emotional systems helps control impulsive reactions. 

Meditation may enhance these functions. 

3. The Hippocampus: Involved in learning and stress 
regulation; chronic stress can impair its function. Stress-

reduction practices may support healthier stress responses. 

4. The Anterior Cingulate Cortex: Important for attention, 
error detection, and emotional processing. Meditation may 

improve attention-focused networks in this area. 

5. The Insula: Linked to awareness of bodily sensations, 
meditation and yoga enhance interoception, contributing to 

better emotional understanding and regulation. 

V.   MEDITATION AND THE BRAIN 

Meditation involves the systematic training of attention, 

awareness, and mental focus. Contemporary neuroscience 
suggests that different forms of meditation may influence 
brain function through varying psychological and neural 
mechanisms. Major types of meditation include focused 
attention meditation, mindfulness meditation, open-
monitoring meditation, loving-kindness meditation, 

compassion meditation, mantra meditation, transcendental 
meditation, and breath-awareness meditation.  

Since these practices differ in techniques, objectives, and 
patterns of mental engagement, it is scientifically 
inappropriate to assume that all forms of meditation produce 
identical effects on the brain. However, several common 

psychological processes, especially attention regulation and 
emotional regulation, play significant roles across many 
meditation practices. 

Meditation often requires individuals to concentrate their 
attention on an object or experience, such as the breath, a 
mantra, bodily sensations, thoughts, or present-moment 

experiences. When attention wanders, practitioners learn to 
recognise distractions and consciously redirect their focus 
back to the intended point. This repeated process can be seen 
as a form of systematic mental training that may gradually 
strengthen attentional control and improve behavioural 
regulation.  
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Over time, practitioners may become more adept at 
recognising distractions, emotional responses, and automatic 

thought patterns before they lead to impulsive behaviour. 
Another significant potential benefit of meditation is 
improved emotional regulation. In stressful situations, 
people often experience rapid emotional reactions like fear, 
anger, worry, avoidance, or impulsivity.  

Meditation helps create a mental "pause" between a 

stimulus and response. Practitioners learn to observe 
situations, recognise thoughts and emotions, and choose 
their responses consciously. This increased awareness and 
self-regulation can lead to healthier behaviours, reduced 
emotional reactivity, improved psychological balance, and 
better stress management. 

VI. MEDITATION, NEUROPLASTICITY AND BRAIN 

CHANGE 

The concept of neuroplasticity is central to modern 
neuroscience. Neuroplasticity refers to the ability of the 
nervous system to modify neural connections, functional 
networks, synaptic efficiency and Patterns of brain activity. 
Repeated mental activity may contribute to changes in neural 
functioning. Just as repeated physical exercise can influence 

muscles, repeated mental training may influence cognitive 
and neural processes. Meditation is therefore scientifically 
interesting because it involves repeated practice of attention, 
awareness, and emotional regulation. 

However, an important scientific caution is necessary. 
Many early neuroimaging studies involved relatively small 

samples, and findings across studies are not always identical. 
Recent scientific initiatives have emphasised the need for 
larger, more standardised, and replicable studies of 
meditation neuroscience. Thus, current evidence supports 
the possibility of meditation-related neuroplasticity, but 
specific claims about universal structural brain changes 

should be interpreted carefully. 

VII. YOGA AS A MIND–BODY INTERVENTION 

Yoga differs from meditation because it frequently 
combines multiple components. These may include: 
Physical postures; Controlled breathing; Relaxation; 
Concentration; meditation; and Body awareness. 

This combination makes yoga particularly interesting 
from a scientific perspective because it may influence both 

psychological and physiological systems. Yoga is commonly 
described as a mind–body practice because physical and 
mental processes are integrated. 

Research suggests that yoga may contribute to general 
wellness, stress management, sleep, emotional health, and 
the management of anxiety symptoms.  

However, different styles of yoga vary considerably, 
which makes direct comparison across scientific studies 

difficult. 

VIII.    THE ROLE OF BREATHING IN ANXIETY 

REGULATION 

Breathing is one of the most important physiological 
processes connecting yoga, meditation, and the nervous 
system, and it plays a significant role in the regulation of 
anxiety and stress. During periods of anxiety, an individual's 
breathing pattern may become rapid, shallow, and irregular, 

which can further increase physiological arousal and 
intensify feelings of fear, tension, and discomfort. 
Controlled and slow breathing, therefore, may help regulate 
physiological responses associated with anxiety. Pranayama 
and breathing-based meditation practices encourage 
conscious awareness and regulation of respiration, enabling 

individuals to develop greater control over their breathing 
patterns. Slow and controlled breathing may promote 
relaxation by influencing the autonomic nervous system, 
which regulates several involuntary physiological functions. 
The autonomic nervous system consists primarily of two 
functional divisions: the sympathetic nervous system and the 

parasympathetic nervous system. The sympathetic nervous 
system is associated with the “fight-or-flight” response and 
is characterized by increased heart rate, heightened 
physiological arousal, and preparation of the body for 
immediate action. In contrast, the parasympathetic nervous 
system is associated with rest, recovery, relaxation, and 

restoration of the body. Regular practice of yoga, pranayama, 
and meditation may help promote physiological conditions 
associated with parasympathetic activity and relaxation 
while reducing excessive sympathetic arousal. This shift 
toward a calmer physiological state may partly explain why 
regular practitioners of yoga and meditation often 

experience reduced stress, improved emotional balance, 
greater calmness, and an enhanced ability to regulate 
anxiety. 

IX. THE HYPOTHALAMIC–PITUITARY–ADRENAL AXIS 

The hypothalamic–pituitary–adrenal (HPA) axis is an 
important biological system involved in stress responses. 

When an individual experiences stress: 

• The hypothalamus becomes activated. 

• Hormonal signals are transmitted through the 
pituitary system. 

• The adrenal glands release stress-related hormones. 

Cortisol is one of the most important hormones associated 
with stress responses. Short-term activation of the stress 
response is useful.  
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However, prolonged stress may contribute to 
psychological and physiological problems. 

Meditation and yoga may contribute to stress reduction by 
influencing psychological perceptions of stress and 
physiological stress responses. Some studies suggest 
improvements in stress-related measures, although the 
magnitude and consistency of biological effects vary across 
populations and interventions. Therefore, meditation and 

yoga should not be considered magical methods that 
eliminate stress. Instead, they may improve an individual's 
capacity to regulate and respond to stress. 

X.    NEUROTRANSMITTERS AND MEDITATION 

Neurotransmitters are chemical messengers that facilitate 
communication between neurons and play a crucial role in 
regulating anxiety, mood, attention, motivation, learning, 
and behaviour. Several neurotransmitter systems have been 

investigated in relation to meditation and yoga, providing a 
possible neurobiological explanation for some of their 

psychological and emotional effects. 

• Gamma-Aminobutyric Acid (GABA): Gamma-
Aminobutyric Acid (GABA) is generally considered an 

inhibitory neurotransmitter that helps regulate neural 
excitability. Reduced inhibitory regulation may be 
associated with increased neural arousal and 
heightened stress responses. Yoga and meditative 
practices have been investigated for their possible 
relationship with GABA-related mechanisms, although 

further scientific research is required to establish 
precise causal pathways and determine the extent of 

these effects. 

• Serotonin and Emotional Regulation: Serotonin is an 
important neurotransmitter associated with mood 

regulation, emotional functioning, sleep, and anxiety 
regulation. Many conventional treatments for anxiety 
and depression influence serotonin systems. 
Meditation may positively influence psychological 
processes related to mood and emotional regulation; 
however, claims that meditation produces predictable 

or uniform changes in serotonin levels in every 
individual should be interpreted cautiously. Further 
research is necessary to understand the precise 
relationship between meditation and serotonin-related 

mechanisms. 

• Dopamine, Motivation, and Attention: Dopamine plays 
an important role in motivation, reward, attention, and 
learning. It has also been investigated in relation to 
meditative states and changes in attention and 

awareness.  

    Meditative practices may influence motivational and 
attentional processes; however, the precise relationship 

between meditation and dopamine remains an active 
area of scientific research. The effects may vary 
according to the type, duration, and intensity of 

meditation practice. 

• Endorphins and Psychological Well-Being: 
Endorphins and other neurochemical processes may 
contribute to the positive psychological effects 
associated with physical activity, exercise, and stress 
reduction. Yoga, in particular, combines physical 
movement with controlled breathing, relaxation, and 
meditative awareness. Therefore, its influence on 

psychological well-being is likely to occur through 
multiple interconnected biological and psychological 
pathways rather than through a single neurotransmitter 

mechanism. 

XI. EEG EVIDENCE OF MEDITATION AND YOGA 

Electroencephalography (EEG) is a scientific technique 
used to measure the electrical activity produced by the brain. 
Researchers use EEG to examine different patterns of brain 

activity associated with attention, relaxation, awareness, and 
meditative states. Several frequency bands are commonly 
investigated in studies of meditation and yoga. 

➢ ALPHA WAVES AND RELAXATION 

Alpha brain activity is often associated with relaxed 
wakefulness, calmness, and internally directed attention. 

Research has suggested that certain forms of meditation and 
relaxation practices may be associated with changes in alpha 
activity, reflecting a state of calm but alert awareness. 

➢ THETA WAVES AND INTERNAL ATTENTION 

Theta activity may be associated with memory processes, 
internal attention, and certain meditative states. Some 

studies have reported increased theta activity during 
particular forms of meditation, especially those involving 
sustained internal attention and deep concentration. 

➢ GAMMA ACTIVITY AND CONSCIOUS AWARENESS 

Gamma activity has been investigated in relation to 
attention, perception, cognitive processing, and conscious 

awareness. Research involving experienced meditation 
practitioners has reported changes in higher-frequency brain 
activity in certain contexts, although these findings are 
influenced by differences in meditation techniques and 
research methodologies. 
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➢ INTERPRETATION OF EEG FINDINGS 

Scientific research has reported that yoga and meditative 

practices may be associated with changes in EEG patterns, 
including increases in alpha and theta activity in certain 
contexts. Experienced practitioners have also demonstrated 
changes in higher-frequency brain activity in some studies. 
However, EEG findings vary considerably depending upon 
the specific type of meditation or yoga practice, the level of 

experience of participants, research design, duration of 
practice, and methods of EEG analysis. Therefore, EEG 
research provides valuable scientific evidence regarding 
changes in attention, awareness, and relaxation associated 
with meditation and yoga, but it does not support the 
existence of a single universal “meditation brainwave 

pattern” applicable to all individuals and all forms of 
meditation. 

XII.  MEDITATION AND ANXIETY 

Anxiety often involves excessive attention toward 

perceived threats. The anxious brain may continuously ask: 

• What could go wrong? 

• What danger might occur? 

• What if I fail? 

• What if something bad happens? 

Meditation may influence this process by training 

attention toward present-moment experience. Instead of 
continuously engaging with future-oriented worry, the 

practitioner learns to observe: 

• Breathing; 

• Bodily sensations; 

• Thoughts; 

• Emotions. 

This process does not necessarily eliminate anxious 
thoughts. Instead, meditation may change the individual's 
relationship with thoughts. For example: 

Without mindfulness: “I am thinking something dangerous; 

therefore, it must be true.” 

With mindfulness: “I am experiencing an anxious thought.” 

This psychological distinction can reduce excessive 
identification with thoughts. 

Scientific evidence supports the potential usefulness of 
mindfulness-based interventions for anxiety symptoms, 
although outcomes vary according to population and 
intervention type. A major randomised trial has also found 

mindfulness-based stress reduction to be noninferior to 
escitalopram for certain anxiety disorders, while broader 
evidence still requires careful interpretation. 

 

XIII.   A CONCEPTUAL MODEL OF MEDITATION AND 

YOGA 

The possible mechanisms can be represented as follows: 

MEDITATION AND YOGA PRACTICE 

↓ 
ATTENTION AND AWARENESS TRAINING 

↓ 
IMPROVED EMOTIONAL REGULATION 

↓ 
REDUCED AUTOMATIC REACTIVITY 

↓ 
AUTONOMIC NERVOUS SYSTEM REGULATION 

↓ 
REDUCED PHYSIOLOGICAL STRESS 

↓ 
IMPROVED BEHAVIOURAL CONTROL 

↓ 
REDUCTION IN ANXIETY SYMPTOMS AND IMPROVED 

PSYCHOLOGICAL WELL-BEING 

This model is not intended to suggest that every individual 
experiences an identical outcome. Individual differences 

may influence results. These include: 

• Age; 

• Personality; 

• Previous experience; 

• Severity of anxiety; 

• Type of practice; 

• Frequency of practice; 

• Duration of intervention; 

• Social environment; 

• Medical conditions. 

XIV.   LIMITATIONS OF EXISTING RESEARCH 

Despite encouraging findings, several limitations should 

be recognised. 

• Small Sample Sizes: Many neuroscience studies have 
involved relatively small groups. 

• Different Meditation Techniques: Meditation is not a 
single intervention. Different techniques may produce 

different psychological effects. 

• Different Yoga Styles: Hatha yoga, Kundalini yoga, 
Iyengar yoga, Vinyasa yoga, and other styles differ 

substantially. 

• Self-Selection Bias: People who voluntarily practice 

meditation may already differ from non-practitioners. 
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• Difficulty Establishing Causality: Brain differences 
between experienced meditators and non-meditators do 
not always prove that meditation caused those 

differences. 

• Short Intervention Periods: Some studies examine only 
a few weeks of practice. Long-term effects require 

further investigation. 

• Clinical Differences: Results from healthy individuals 
cannot automatically be generalised to people with 

severe psychiatric disorders. 

XV. SAFETY AND ETHICAL CONSIDERATIONS 

Meditation and yoga are widely regarded as safe practices 
when performed correctly, but they do carry some risks. In 

yoga, there can be instances of: 

• Muscle strain; 

• Sprains; 

• Physical injuries 

Similarly, meditation may lead to uncomfortable 
psychological experiences for some individuals. A review by 

the NCCIH noted that a minority of participants reported 
negative effects, which included experiences related to 

anxiety and depression. Given these considerations: 

1. Beginners should seek proper guidance when 
starting these practices. 

2. Individuals with serious mental health issues are 

advised to consult qualified professionals. 
3. Challenging physical yoga poses should be 

approached with caution. 
4. Meditation should not replace necessary medical 

treatment.  
5. By following these recommendations, practitioners 

can enhance their experience while minimising 
potential risks. 

XVI.    DISCUSSION 

The scientific investigation of meditation and yoga 
represents an important intersection between ancient 
wisdom and modern neuroscience, bringing traditional 
practices of mental discipline, awareness, attention control, 
breathing regulation, and mind–body balance into the 

domain of systematic scientific inquiry. While ancient 
traditions emphasised these practices primarily as methods 
for achieving mental harmony and overall well-being, 
modern neuroscience examines their possible mechanisms 
through advanced techniques such as electroencephalo-
graphy (EEG), magnetic resonance imaging (MRI), 

functional magnetic resonance imaging (fMRI), 
physiological monitoring, and psychological assessments.  

Contemporary research suggests that meditation and yoga 
may influence several interconnected psychological and 

physiological mechanisms relevant to human behaviour and 
anxiety. They may improve attention regulation, enhance 
emotional regulation, influence physiological stress 
responses, increase awareness of bodily and psychological 
experiences, and help individuals reduce automatic or 
impulsive behavioural reactions. These mechanisms provide 

a scientifically plausible explanation for the improvements 
in psychological well-being and reductions in anxiety 
symptoms reported in many studies. However, scientific 
interpretation must remain cautious and evidence-based. 
Meditation should not be considered an automatic cure for 
every psychological disorder, nor can yoga guarantee 

complete freedom from anxiety or stress. Furthermore, 
findings related to brain structure and function, particularly 
those obtained from small or specialised research samples, 
cannot automatically be generalised to all individuals and 
populations. Therefore, the most scientifically appropriate 
conclusion is that meditation and yoga are promising mind–

body interventions that may positively influence 
psychological and physiological processes associated with 
behaviour, emotional regulation, stress, and anxiety, 
particularly when practised appropriately and, where 
necessary, used alongside established medical and 
psychological treatments. 

XVII. IMPLICATIONS OF THE STUDY 

The findings from this review highlight significant 

practical implications for various sectors, including 
educational institutions, workplaces, healthcare systems, 
mental health services, and public health initiatives. In 
educational settings, it is beneficial for institutions to 
implement well-designed meditation and yoga programs 
aimed at enhancing student well-being. These programs can 

help improve attention and concentration, facilitate effective 
stress management, and strengthen emotional regulation 
among students. Workplaces can also benefit from 
introducing wellness programs that incorporate yoga, 
meditation, relaxation techniques, and breathing practices. 
Such initiatives can lead to reduced occupational stress, 

enhanced employee well-being, and improved emotional 
resilience. In the healthcare arena, yoga and meditation can 
serve as complementary approaches to conventional medical 
treatments. They are particularly effective in supporting 
stress management and enhancing overall psychological 
well-being. 

Within mental health settings, mindfulness-based 
interventions should be considered as evidence-based 
strategies for addressing anxiety symptoms in appropriate 
clinical contexts.  
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However, it is important to emphasise that these practices 
should not replace professional diagnosis or treatment for 

serious psychological conditions. From a broader public 
health perspective, promoting safe physical activities, 
relaxation techniques, controlled breathing practices, 
meditation, and effective stress-management strategies can 
significantly contribute to improved psychological well-
being and healthier lifestyles. 

Overall, integrating scientifically supported meditation 
and yoga practices into educational, occupational, 
healthcare, and community settings has substantial potential 
to foster emotional balance, behavioural self-regulation, 
resilience, and overall mental well-being. 

XVIII. CONCLUSION 

Meditation and yoga have become significant topics of 
modern scientific research due to their potential impact on 

the interconnected relationship between the mind, brain, 
body, behaviour, and emotional well-being. Current 
evidence indicates that meditation may affect mechanisms 
related to attention, self-awareness, emotional regulation, 
and stress responses. Yoga, on the other hand, combines the 
benefits of physical movement, controlled breathing, 

relaxation, and meditative awareness. Together, these 
practices may influence neural and physiological systems 
relevant to anxiety and behaviour. 

Research suggests that brain regions and networks 
associated with emotional processing, attention, self-
regulation, and stress responses may play a role in these 

effects. Additionally, meditation and yoga may affect 
autonomic nervous system activity and psychological stress 
responses. The concept of neuroplasticity offers a valuable 
scientific framework for understanding how repeated mental 
and behavioural practices can impact brain functioning. 
Evidence from EEG, MRI, and fMRI studies supports the 

idea that meditation and yoga are linked to measurable 
changes in brain activity and connectivity. However, 
significant scientific limitations still exist, including small 
sample sizes, diverse interventions, methodological 
differences, and challenges in establishing causality. 

Meditation and yoga should not be viewed simply as 
traditional spiritual practices; they are complex mind-body 

interventions that can influence psychological and 
neurobiological processes related to behaviour and anxiety. 
At the same time, they should be considered complementary 
approaches rather than universal substitutes for professional 
medical or psychological treatment. Future advancements in 
neuroscience may offer a deeper understanding of how these 

ancient practices affect the modern human brain. 
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