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The Nervous
System,
Polyvagal Theory
& Brain Waves
 is a complex network of nerves and cells that coordinates and controls various bodily functions, enabling 
communication between different parts of the body and the brain. The nervous system is essential for
maintaining homeostasis, enabling complex behaviors, and ensuring the body's efficient response to internal 
and external stimuli.

THE NERVOUS SYSTEM
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1. Central Nervous System (CNS):
Brain:  The control center of the 
body, responsible for processing 
sensory information, regulating 
vital functions, and facilitating 
cognition, emotions, and memory.

Spinal Cord: A conduit for signals 
between the brain and the rest of 
the body, also involved in reflex ac-
tions. It is protected by the verte-
brae and surrounded by cerebrospi-
nal fluid, which cushions and nouri-
shes it.

2. Peripheral Nervous System 
(PNS)
Somatic Nervous System:          
Controls voluntary movements by 
transmitting signals from the CNS 
to skeletal muscles and relaying 
sensory information back to the 
CNS.

Key Components of 
the Nervous System
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Autonomic Nervous System 
(ANS): Regulates involuntary 
functions such as heart rate, 
digestion, and respiratory rate. It is 
divided into:
is the largest vein. It’s divided into:

Sympathetic Nervous System: 
Prepares the body for 'fight or 
flight' responses during stressful 
situations by increasing heart rate, 
dilating airways, and releasing 
adrenaline.

Parasympathetic Nervous 
System: Promotes 'rest and digest' 
activities by slowing the heart rate, 
stimulating digestion, and 
conserving energy.

Functions of the Nervous 
System:  
Sensory Input: Detects changes in 
the environment through sensory 
receptors and sends this informa-
tion to the CNS.

Integration: Processes and inter-
prets sensory input, making deci-
sions based on past experiences 
and current conditions.

Motor Output: Sends instructions 
from the CNS to muscles and 
glands to elicit responses such as 
movement or secretion.



Polyvagal Theory the Nervous System

Polyvagal Theory, developed by Dr. Stephen Porges, offers a comprehensive framework for understanding how 
the nervous system regulates emotional and physiological responses to stress and social engagement. It
emphasizes the role of the vagus nerve, the tenth cranial nerve, which is a key component of the autonomic
nervous system (ANS).

Key Components of Polyvagal Theory

1. Three Neural Circuits
Ventral Vagal Complex (VVC): Part of the parasympathetic nervous system, the VVC is associated with social 
engagement and calm states. It promotes feelings of safety and facilitates social interaction, communication, 
and bonding. This circuit is involved in activities such as slowing the heart rate, promoting digestion, and         
fostering a state of relaxation.

Sympathetic Nervous System (SNS): Responsible for the 'fight or flight' response, the SNS prepares the body 
for action in the face of perceived threats. It increases heart rate, dilates pupils, and mobilizes energy reserves to 
prepare for rapid response.

Dorsal Vagal Complex (DVC): Another component of the parasympathetic nervous system, the DVC is
associated with immobilization and defensive responses such as 'freeze' or 'shutdown'. This occurs during 
extreme stress or trauma and can result in decreased heart rate, lowered metabolic activity, and dissociation.
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2. Vagal Tone
Vagal tone refers to the activity of the vagus nerve and its influence on heart rate variability (HRV). High vagal 
tone is associated with the ability to regulate stress responses effectively, while low vagal tone is linked to
difficulties in managing stress and emotional regulation.

The vagus nerve, also known as the tenth cranial nerve, is a major component of the parasympathetic nervous 
system. It extends from the brainstem through the neck and thorax down to the abdomen. The vagus nerve 
plays a crucial role in regulating various autonomic functions, including heart rate, digestion, and respiratory 
rate. It helps control muscle movements in the throat and voice box, and influences the activity of internal 
organs such as the heart and digestive tract. Its broad influence makes it vital for maintaining homeostasis and 
overall bodily function.

3. Neuroception
Neuroception is the subconscious process by which the nervous system 
assesses safety, danger, and life threat in the environment. It determines 
which neural circuit to activate in response to these assessments.

Neuroception helps the body decide whether to engage socially, prepare 
for fight or flight, or enter a shutdown mode.

4. Social Engagement System
The theory posits that the VVC supports the social engagement system, 
which includes facial expressions, vocalizations, and gestures.

When individuals feel safe, the VVC promotes social behaviors that
enhance connection and communication.

Vagus
Nerve
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Applications of 
Polyvagal Theory

Mental Health: Understanding 
how different states of the auto-
nomic nervous system affect 
emotions and behavior can 
inform therapeutic approaches 
for conditions such as anxiety, 
depression, PTSD, and autism.

Trauma Therapy: Polyvagal 
theory provides a framework for 
addressing trauma by recogni-
zing the body's defensive states 
and working towards fostering 
safety and social engagement.

Stress Management: Techniques 
such as deep breathing, mindful-
ness, and safe social interactions 
can enhance vagal tone and im-
prove the ability to regulate 
stress responses.

Polyvagal Theory provides a nuanced understanding of the nervous 
system, highlighting the interplay between physiological states and psy-
chological experiences, and offering insights into how to promote we-
ll-being and resilience through regulating autonomic responses.

T
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Key Findings:
1. Improved Heart Rate Variabi-
lity (HRV): Vagal toning exercises, 
such as deep breathing and me-
ditation, have been shown to im-
prove HRV. Higher HRV is asso-
ciated with better autonomic re-
gulation, greater resilience to 
stress, and improved emotional 
stability.

2. Reduction in Symptoms of 
Anxiety and Depression:
Studies have demonstrated that 
activities enhancing vagal tone 
can significantly reduce symp-
toms of anxiety and depression. 
Techniques like yoga,mindful-
ness meditation, and biofeed-
back help regulate mood and 
emotional responses by promo-
ting parasympathetic activity.

3. Enhanced Stress Resilience: 
Regular practice of vagal toning 
exercises can increase the body’s 
ability to recover from stress. Te-
chniques such as progressive 
muscle relaxation and tai chi 

promote a state of calm and im-
prove the ability to cope with 
stressors.

4. Trauma Recovery: Vagal 
toning therapies have been 
found effective in trauma reco-
very by helping individuals shift 
from a state of hyperarousal or 
dissociation to a state of safety 
and connection. Techniques such 
as eye movement desensitization 
and reprocessing (EMDR), and 
somatic experiencing, which in-
tegrate vagal toning principles, 
show positive outcomes in trea-
ting PTSD.

5. Reduction Inflammatory Res-
ponse: Enhancing vagal tone has 
been linked to reduced inflam-
mation, which is often elevated in 
individuals experiencing chronic 
stress and trauma. Practices that 
stimulate the vagus nerve, such 
as cold exposure and acupunctu-
re, have shown to decrease in-
flammatory markers and improve 
overall health.

6. Improved Sleep Quality: 
Techniques like slow breathing 
and calming, soothing
exercises/practices for vagus 
nerve stimulation have been 
found to improve sleep quality
by promoting relaxation and
reducing the physiological
arousal that can interfere with 
sleep.

Module 2  Section A  



Effective Vagal 
Toning Techniques 
Vagal toning therapies offer a pro-
mising approach to managing 
stress and trauma by enhancing 
the body's natural ability to regu-
late emotional and physiological 
responses. Regular practice of 
these techniques can lead to im-
proved mental health, greater re-
silience, and overall well-being.

1. Breathing Exercises: There are 
many breathing practices that are 
effective for toning the vagal 
nerve, which we'll explore more in 
subsequent modules.

Some examples of breathing 
known to be helpful for vagal 
toning include:

Slow, deep diaphragmatic brea-
thing has been shown to stimula-
te the vagus nerve, promote pa-
rasympathetic activity, and in-

crease heart rate variability (HRV)

Wave-like rhythmical breathing. 
Ex: Soul Dimension Breathing 
technique.

Slow alternate nostril breathing 
pranayama. 

And breathing practices in 
general that promote a 
strengthening, balancing, and 
emotionally uplifting effect on 
body and mind and help develop 
a feeling of resilience, comfort, 
and well-being.

2. Meditation: Regular medita-
tion practice enhances vagal tone 
and helps in achieving a state of 
calm and focus.

3. Prayer that promotes mental 
relaxation and a sense of calm, 
peace, and well-being.
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4. Yoga, Tai Chi, Chi Gong: These practices combine physical postures, breathing exercises, and mindfulness, 
effectively increasing vagal tone.

5. Biofeedback: Using devices to monitor physiological functions and learn to control them can enhance vagal 
activity and reduce stress.

6. Physical Touch: Promotes relaxation, bonding and trust. Hugging, massage, display of affection and caring 
in a safe environment that fosters safety and trust. 

7. Laughter: helps promote a state of calm and relaxation, which can counteract the effects of stress. Shown to 
increase HRV, a marker of good autonomic nervous system regulation and resilience to stress. Reduces levels 
of stress hormones like cortisol and adrenaline, helping the body shift from a state of fight-or-flight to 
rest-and-digest.

8. Singing, Humming, and Chanting: These activities stimulate the muscles at the back of the throat, activa-
ting the vagus nerve.
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Brain Waves
and States of 
Consciousness
Human brain waves are pat-
terns of electrical activity in 
the brain that can be measu-
red using an electroencepha-
logram (EEG). 

These waves vary in the fre-
quency of cycles per second.
 They are associated with di-
fferent states of conscious-
ness, cognitive processes, and 
emotional states. The main 
types of brain waves, listed 
from slowest to fastest, are:
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1. Delta Waves (0.5 - 4 Hz)
State: Deep sleep, restorative sleep, unconsciousness.

Function: Delta waves are associated with deep, restorative sleep and 
healing. They are crucial for the body's regeneration processes, inclu-
ding immune function and cell repair.

2. Theta Waves (4 - 8 Hz)
State: Light sleep, deep relaxation, meditation, creativity.

Function: Theta waves are linked to the subconscious mind, creativity, 
intuition, and emotional processing. They are prominent during light 
sleep and deep meditative states, often associated with vivid imagery 
and memory consolidation.



3. Alpha Waves (8 - 12 Hz)
State: Relaxed wakefulness, calm 
focus, meditation.

Function:
Alpha waves are related to a state 
of relaxed alertness and calm 
focus. They often occur when the 
eyes are closed, during moments 
of calm and relaxation, and in 
light meditation. Alpha waves 
help with stress reduction and are 
associated with improved lear-
ning and coordination.

4. Beta Waves (12 - 30 Hz)
State: Active thinking, pro-
blem-solving, focus, alertness.

Function:
Beta waves are dominant during 
active thinking, problem-solving, 
and focused mental activity. They 
are associated with alertness, 
concentration, and cognitive 
processing. High levels of beta 
waves can be linked to stress, 
anxiety, and restlessness.

Note: The higher range of beta 
wave Hz compared to the other 
brain wave states. Beta waves are 
generally categorized into three 
sub-ranges, and higher frequen-
cies within the beta range are 
often associated with stress and 
anxiety:

Low Beta (12 - 15 Hz): Associated 
with focused attention, calm
concentration, and relaxed
alertness. This range is generally 
not linked to stress.

Mid Beta (15 - 20 Hz): Linked to 
active thinking, problem-solving, 
and sustained focus. While not 
necessarily stressful, prolonged 
activity in this range can someti-
mes lead to mental fatigue.

High Beta (20 - 30 Hz):
Associated with heightene
alertness, anxiety, and stress. This 
range is where stress responses, 
such as fight-or-flight reactions, 
typically occur. Continuous high 

beta wave activity can indicate 
that a person is experiencing 
stress, anxiety, or restlessness.

In summary, beta waves in the 
20-30 Hz range are the most likely 
to indicate a state of stress or 
anxiety.

5. Gamma Waves (30 - 100 Hz)
State: High-level information
processing, consciousness, cogni-
tive function.

Function: Gamma waves are in-
volved in higher mental activity, 
including perception,
consciousness, problem-solving, 
and cognitive processing. They 
are associated with moments of 
insight and peak cognitive
function, often linked to
high-level learning and memory.
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Altered Brain 
Wave States and 
Breathwork
Specific breathwork methods including Soul Dimension (SD) and Holotropic Breathwork, can significantly 
influence brain wave states and overall brain function. 

BREATHWORK TECHNIQUES
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Holotropic
Breathwork

Developed by psychiatrist
Stanislav Grof in the 1970s,  Holo-
tropic Breathwork is a powerful 
technique designed to access al-
tered states of consciousness for 
deep healing and self-exploration. 
Grof created this method as a way 
to tap into the unconscious mind 
without the use of psychedelics, 
allowing individuals to process 
trauma, release repressed emo-
tions, and experience profound 
personal insights.

A typical Holotropic Breathwork 
session is done in-person and 
usually lasts between 2 to 3 hours. 
This includes the active breathing 
phase, which lasts about 60 to 90 
minutes, followed by a period of 
integration, where participants 
reflect on their experiences. The 
entire process can extend to a full 
4 to 5 hours in a group setting.

Here’s how breathwork,
particularly Holotropic and SD
Breathwork, can influence brain 
wave states:

Effects of 
Breathwork on 
Brain Waves

1. Increased Theta Waves
This increase can facilitate access 
to subconscious material, creative 
insights, and emotional proces-
sing.

2. Increased Alpha Waves
Alpha Waves: Deep, rhythmic 
breathing can also enhance alpha 
wave activity. Alpha waves are re-
lated to states of relaxed alertness 
and can promote a sense of calm 
and openness. This state of rela-
xation helps in accessing deeper 
layers of the psyche and enhan-
ces introspective experiences.

3. Increased Gamma Activity
Gamma Waves: Some studies
suggest that intense breathwork 
practices may increase gamma 
wave activity. Gamma waves are 
linked to heightened cognitive 
functioning, perception, and inte-
gration of information. This can 
contribute to the profound and 
often transformative experiences 
reported during breathwork
sessions.
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Biological
Mechanisms

Altered Oxygen and Carbon 
Dioxide Levels: Hyperventilation 
Breathwork techniques alter 
oxygen and carbon dioxide levels 
in the blood. These changes can 
influence brain chemistry and 
neural activity, leading to shifts in 
brain wave patterns.

Activation of the Autonomic 
Nervous System: Rapid and deep 
breathing stimulates the autono-
mic nervous system, affecting 
both the sympathetic and
parasympathetic branches. This 
stimulation can lead to changes 
in brain wave patterns, including 
increased alpha and theta waves.

Increased Cortical Connectivity: 
The altered state induced by Ho-
lotropic and SD breathwork can 
lead to enhanced connectivity
between different brain regions. 

This increased connectivity can 
result in synchronized brain wave 
activity and a more integrated 
experience of consciousness.

Implications
& Benefits

Emotional and Psychological 
Processing: The increase in theta 
and alpha waves during holotro-
pic breathwork can facilitate deep 
emotional and psychological pro-
cessing. This can help individuals 
access and work through
unresolved issues, traumas, and 
personal insights.

Enhanced Creativity and Insi-
ght: The altered brain wave states 
associated with breathwork can 
enhance creative thinking and 
insight. The integration of
different brain regions and the 
shift in consciousness can lead to 
novel perspectives and break-
throughs.

Therapeutic Benefits: The chan-
ges in brain wave activity brought 
about by breathwork may
contribute to its therapeutic 
effects. This includes stress reduc-
tion, emotional healing, and
improved mental clarity.

Summary: Holotropic, SD
breathwork, and similar
techniques can significantly
influence brain wave states,
leading to altered perceptions 
and profound psychological 
experiences. The enhanced theta, 
alpha, and gamma wave activity 
observed during these practices 
reflects their potential for deep 
emotional processing, creativity, 
and therapeutic benefits.
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