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Session 4: Introduction to the Nervous system
with Martha Mills, Yoga Therapist

The Body's 
Communication 
System

The Autonomic Nervous and 
Messaging System 
Interoception: The Hidden 
Sense That Shapes Wellbeing

Mindful Awareness Based Therapy - MABT 
Insights, Creating Space, Homework & 
Weekly Rituals for Success



"There is no fixed physical 
reality, no single perception 
of the world, just numerous 
ways of interpreting world 
views as dictated by one's 
nervous system and the 

specific environment of our 
planetary existence." -

Deepak Chopra



The Body’s Communication System 

The Nervous System  

The central nervous system - Includes the brain, brainstem, and the Spinal Cord. To begin with 
we are going to look and explore the parts of the brain and the brain stem. 

Protective layers of the brain 

First layer - Pia mater -soft mother 

Second layer - Arachnoid mater - spider mother 

Third layer - Dura mater (toughest layer) tough mother. 

Parts of the brain 

There are three main parts that make up the brain 

The cerebrum - which is then divided into 4 lobes, each has their own responsibilities. 

Cerebellum (little cerebrum)- Is responsible for balance, tone, posture. 

Brain stem - is responsible for the movement of the head and neck, seeing, speaking. 

Respiratory and cardiovascular rhythms and face and neck reflexes. 

Four cortex (lobes) of the Cerebrum 

Frontal lobe- Motor cortex- consciously initiate movement (talk, move, run, jump sing). 

Temporal lobe- Auditory cortex - understand and make sense of sound. 

Parietal lobe- Somatic sensory cortex - body sensory - when we become consciously aware of 
sensations touch, pressure, pain. 

Occipital lobe - visual cortex - everything we see is processed here. 

Neurons and Axons 
Neuron - Neurons are information messengers. They use electrical impulses and chemical 
signals to transmit information between different areas of the brain, and between the brain and 
the rest of the nervous system. 

Axon - Axons are very thin nerve fibers that carry nerve impulses away from a neuron (nerve 
cell) to another neuron. 



Grey and white Matter 

The Brain comprises both grey and white matter, both have an important role in the brains 
functioning. 

Gray matter - Is made up of a collection of Neurons This is where information is being made 
sense of this is the site of integration. 

White matter - White matter is predominately made up of axons. This is the part of the brain that 
is used for sending sensory information back and forth. 



Parts of the brain stem 

Midbrain - The midbrain is the topmost part of the brainstem, the connection central between 
the brain and the spinal cord.  The midbrain serves important functions in motor movement, 
particularly movements of the eye, and in auditory and visual processing. 

Pons - The pons is a part of your brainstem, below the midbrain but above the Medulla 
oblongata. It handles unconscious processes and jobs, such as your sleep-wake cycle and 
breathing. It also contains several junction points for nerves that control muscles and carry 
information from senses in your head and face. 

Medulla oblongata - The medulla oblongata is responsible for regulating several basic functions 
of the autonomic nervous system, including respiration, cardiac function, vasodilation, and 
reflexes like vomiting, coughing, sneezing, and swallowing. 

Spinal cord 

The spinal column is Separated into regions. 

Cervical - Neck C1-C7 

Thoracic - Thoracic spine is T1- T12 

Lumbar - Lumbar spine is L1-L5 

Sacral- S1-S5 

Coxeycial 



There are 31 pairs of peripheral nerves that run along the spinal column. 

Reflexes that bypass the prefrontal cortex 



The Autonomic Nervous system 

“ Th e job  of t h e  au t on om ic n er vous  s ys t em  is  t o  en s u r e  we s u r vive in  m om en t s  o f dan ger  
an d  t h r ive in  t im es  o f s a fet y”  -  Deb  Dan a  

Information is sent from our body PNS to the CNS (brain and brain stem, spinal cord) processed 
and decisions are made as what to do with that information and messages are then sent back 
out to the body 

The nervous system has two divisions 
CNS - Central Nervous System 
PNS - Peripheral Nervous System  

PNS is made up of 12 pairs of cranial nerves (signals in and out of the brain), 31 pairs of spinal 
nerves (signals in and out of the spinal cord) 

Sensory (feeling) information is sent from the PNS to the CNS 

Sensory information can be either Somatic (body) or Visceral (organs) 

Motor (movement or releasing of hormones in the glands) information is sent from the CNS to 
the PNS 

Motor information can be either somatic (musculoskeletal) or Visceral (smooth muscle, cardiac 
muscle, glands) 

Smooth muscles are referring to hollow muscles - intestines, reproductive tract, urinary tract, 
blood vessels 
Cardiac muscle - The Heart 
Glands - releasing of chemicals and hormones  
*Actions that we don't consciously control*



Autonomic Nervous system 

● Subdivision of the nervous system

● The nervous system is essentially a collection of neurons and glia that allows for
communication in the body to occur. Motor and sensory information to be sent between
the CNS and PNS.

● Autonomic Nervous system = The visceral (unconscious) part of the motor
information coming from the CNS to the PNS

The Two divisions of the Autonomic Nervous System 
Sympathetic - Fight/ flight or the Stress state 
Parasympathetic - Rest and digest 

Homeostasis - A state of balance among all the body systems needed for the body to survive 
and function correctly, depending on what state the body is in. 

Sympathetic - Fight and Flight 

• Heart rate increases, contractile rate increases
• Respiratory system- respiratory rate increases, bronchodilation
• Cardiovascular - peripheral blood vessels constrict; muscular blood vessels dilate.
• Pupil dilation

Parasympathetic - Rest and Digest 

• Heart rate decreases, contractile force decreases
• Respiratory system -Respiratory rate decrease, bronchoconstriction
• Cardiovascular - peripheral blood vessels dilate,
• Muscular blood vessels constrict
• Pupil constriction

Sympathetic Nervous system - The state that your body goes into unconsciously when it is 
reacting to a frightful or fearful situation 

Parasympathetic Nervous system - Is the state that your body goes into unconsciously when in 
a safe, comfortable, social situation. 



The messaging system of the autonomic nervous system 

● Made up of a two-neuron chains
● Preganglionic neuron and post ganglionic Neuron
● Ganglion is a nerve body which operates outside of the CNS (outside of the brain, brain

stem and the spinal cord)
● Preganglionic neuron always releases ACh - Acetylcholine
● Acetylcholine (ACh) is an organic chemical that functions in the brain and body as a

neurotransmitter.
● Nicotinic receptor - The key function of nicotinic receptors is to trigger rapid neural and

neuromuscular transmission.
● Nicotinic is produced by the post ganglion neuron In the parasympathetic nervous

system and also in the Adrenal gland.
● Noradrenaline or Norepinephrine is what is produced by the postganglionic nerve in the

sympathetic system only
● Norepinephrine is a natural chemical in the body that acts as both a stress hormone

and neurotransmitter



Normal Response through the Autonomic Nervous System 

Social 
● Contact and

communication
● Social organization
● Interaction and

Reciprocal play
● Vocalization
● Sex afterglow

Sympathetic 
● Daytime alertness and

metabolism
● Mobilization for daily

activities
● Muscular Activity
● Recreational and

vocational excitement
● Sexual Climax

Parasympathetic 
● Baseline metabolism
● Rest and rebuild
● Sleep
● Meditative states
● Sexual arousal

Stress Response through the Autonomic Nervous System 

Social 

● In crisis contact &
Communication

● First Aid - tend,
befriend,
love,empathy and
touch

● Emergency
teamwork

Sympathetic 

● Discharge
● Contact - get help
● Fight or flight

Parasympathetic 

● Shock
● Immobility
● Freeze



Somatic Nervous system 

Subdivision of the central nervous system. 

Your somatic nervous system allows you to move and control muscles throughout your body. 

Afferent neurons carry sensory information to the central nervous system. 

Efferent neurons carry motor information away from the central nervous system. 

Neuroception 

Neuroception is our nervous system's ability to detect levels of threat, safety, and danger in our 
environment. 

“Perhaps our misunderstanding of the role of safety assumes that we think we know what 
safety means. This assumption needs to be challenged, because there may be an 
inconsistency between the words, we use to describe safety and our bodily feelings of 
safety.” - Stephen Porges 

Neuroception was first used in the work of Stephen Porges and the PolyVagal theory. 

Proprioception 

Proprioception is often ca lled “The sixth sense” – the 5 others be ing see ing,  hear ing,  sm e lling, 
tasting and touch ing.  Th is sixth sense he lps  us to know where we are and what to do with our 
bod ies a t  any given tim e. 

Proprioception refers to the body's ability to perceive its own position in space. 

Decreased proprioception is when there is a reduction in the sense that tells the body where 
you are in space, it includes the awareness of posture, weight, movement, and limb position in 
relation to our environment and according to the other parts of our body. 

Introspection 

Introspection is the examination or observation of one's own mental and emotional processes. 

• Through introspection, we can gain knowledge about our inner workings.
• Introspection is also thought to mainly consist of mental ways of looking inward. We may

think about, ponder on, or self-reflect on our inner experiences.
• Unlike proprioception it doesn't include the five senses

Interoception is the sense of the internal state of the body. This can be both conscious and 
unconscious. 

The difference between interoception and introspection is that interoception is any of the 
senses that detect conditions within the body while introspection is (programming object-
oriented). 



Introspection and Trauma 

"Interoception is developed in a context," so it's not always the lack of access inside that is 
challenging, rather, it may be a question of accuracy and/or sensory overload. If someone has 
been exposed to danger & violence, there is a range of ways the body/brain responds & adapts. 

To gauge safety, survivors may become refined in tracking others through several physiological 
pathways - including their nervous system, digestive tract, endocrine & immune systems, 
musculoskeletal system & more. 

Without an anchor of embodied safety, it’s not uncommon that the combination of persistent 
inner body signals with past trauma can exacerbate distress. 

If we sense ourselves deeply in order to secure safety, those signals are filtered through a lens 
of danger. Survivors build sophisticated danger maps to survive & lack access to a safety map - 
making it hard to identify safety in our body, relationships & environment when it arrives. 

Dissociation 

Dissociation is when we feel disconnected from ourselves and the world around you.  You may 
feel detached from your body or feel as though the world around you is unreal.  

For many people, dissociation is a natural response to trauma that they can't control. It could be 
a response to a one-off traumatic event or ongoing trauma and abuse. While dissociation is a 
helpful strategy at the time, it can also arise long after the trauma is over, causing problems in 
your daily life. 

Dissociation can be experienced in lots of different ways. Everybody will have their own 
experience of dissociation. 

Signs and symptoms that you are dissociating include: 

● feeling disconnected from your body, like an “out-of-body experience”

● feeling separate from the world around you

● feeling numb or experiencing emotional detachment

● lacking a sense of identity, or a sense of who you are

● forgetting certain events or personal information

● feeling little physical pain

● having clear, different identities, as in dissociative identity disorder

Triggers and Flashbacks 

A trigger is a reminder of something traumatic from the past, which can cause you to experience 
dissociation or other reactions. It could be a sight, sound, taste, smell or touch. It could be a 
situation or way of moving your body. Many different things can be or become triggers. 

In a flashback, you may suddenly experience traumatic sensations or feelings from the past. 
This might be prompted by encountering a trigger. You may experience the flashback as reliving 
a traumatic event in the present. A flashback may cause you to switch to another part of your 
identity. 



Learning to return attention to the body is critical for successful engagement in accessing and 
sustaining interoceptive awareness, and typically improves with practice, and the concomitant 
ability to tolerate uncomfortable sensations. 

Interoception: the hidden sense that shapes wellbeing 

Cultivating interoceptive awareness brings interoception up into the cortex and this may have 
numerous health benefits. 

A primary benefit is that good interoception helps to dissipate unconscious muscular tension in 
your body – holding patterns you may not even know that you have! When you start to unravel 
these patterns, you diminish the effects of stress on your system. And that’s always a good 
thing. 

An even more important benefit of developing interoceptive skills is that good Interoceptive 
awareness creates a stronger sense of identity – the interoceptors interface with a brain region 
– the insula – which plays an important role in our sense of self. As you improve interoception,
you improve your sense of self. As you improve your sense of self, you get clearer about the
meaning and purpose of your life. Think of it this way – if you know how you feel, you know who
you are, if you know who you are, you know what to do.

(Susan McCulley grea t  graphic!  More  of  her  love ly  a r t  he re :  h t tp :/ /www.susanmcculley.com  / ) 



Mindful Awareness Based Therapy Practices - MABT 

While MABT and other mindfulness approaches involve both bottom–up and top–down 
processes (Taylor et al., 2010), MABT is unique in its strong focus on bottom–up learning 
processes involving a focus on sensation guided by the use of touch to support learning 
interoceptive awareness. Linked to emotion regulation, interoceptive awareness is affected by 
one’s previous experiences of stress – suggesting that interoceptive processes are one way in 
which stress can alter the capacity to tune into emotion and hence regulate emotion (Schulz and 
Vogele, 2015). 

Table 1 
Mindful awareness in body-oriented therapy (MABT) explanatory model. 

Interoceptive awareness 
component 

MABT key processes Related health outcomes 

Awareness Body literacy Improved sensory awareness 

Access Training Interoceptive 
awareness exercises 

Reduced distress and 
improved well-being 

Appraisal Mindful body awareness 
practice 

Improved regulation and 
resilience 

Skills are taught incrementally to develop, access, sustain, and appraise interoceptive 
awareness. 

Mindful awareness in body-oriented therapy has many features that overlap with mental health 
approaches that include a focus on mindful attention to the body (such as Hakomi, 
Sensorimotor Therapy, and Somatic Experiencing). The emphasis in MABT on mindful attention 
to inner body awareness, or interoceptive experience, reconnects the individual to deep bodily 
states of equilibrium, helping to override and rescript maladaptive stress responses and 
automatic patterns. 

Individual ability to detect interoceptive signals may be influenced by stress and adverse life 
experiences that negatively affect willingness, tolerance, interest, and practice with attending to 
the language of the body. People who have experienced undue stress, chronic pain, or trauma 
may have ceased to trust or listen to their bodily cues, making it difficult for them to predict their 
emotional responses and to regulate them. Furthermore, such stress histories appear to affect 
the magnitude of the interoceptive response, complicating how this important internal 
information is accessed, processed, and interpreted. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5985305/#B59
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5985305/#B57
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5985305/#B57


The integrated learning processes involved in MABT meld mindfulness practice with active, 
hands-on coaching, teaching clients to tune-in to the subtleties of physiological sensation and 
developing interceptive awareness capacity and related appraisal processes. These 
interoceptive awareness skills facilitate optimal emotional responding and the individual’s ability 
to process and interpret feelings, or to plan ahead and strategize at the onset of small cues 
before becoming overwhelmed or entering an unmanageable situation, thus recalibrating the 
SRS and providing clients with self-care skills critical for emotion regulation. 

As illustrated in Figure 1, awareness facilitates access, generating deeper awareness, and out 
of this comes appraisal, which can lead to new awareness and insight. Using MABT skills in 
daily life to support self-care and bodily connection contributes to the development of life-long 
practices that promote well-being, embodiment, and emotion regulation. 

As described, there can be multiple challenges or barriers to bringing attention to the body. 
These include difficulty knowing where to bring one’s attention, the tendency to engage in 
thinking vs. feeling, a lack of vocabulary to identify or express sensation, not knowing how to 
bring attention into the body, unfamiliarity with maintaining mindful (i.e., present-moment and 
compassionate) attention in the body, and anxiety related to encountering uncomfortable 
physical or emotional sensations. Every person has their own ease or challenges learning these 
skills. Because being with oneself on the inside is inherently an experience of deep self-
connection, the individual’s sense of safety is paramount. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5985305/ 



Creating Space 
Proprioception exercises to try at home 

Having tools and increased capacity for interoceptive awareness for emotion regulation is useful 
for most everyone. 

Centering Exercise 
Put one hand over your heart and rest your other hand on your belly. Lengthen your 

 spine. Take several full, slow breaths. Notice the fullness of your body as you let 
 your breath come and go. 

Grounding Exercise 
Stand, in a relaxed position, focusing attention on the sensations in your feet. Put 

 weight on different areas of your feet: front, back, sides. Then play a bit with 
 movement — bending your knees, moving up and down. Sense the ground through 

 your feet and legs. 

Alignment Exercise  
Take a little time to become aware of how your body aligns in a vertical direction: your 

ankles on top of your feet, your legs on top of feet and ankles, the pelvis resting on your 
legs, torso on pelvis, your head supported by shoulders and torso, arms hanging off 

your torso. Then imagine that you are being lifted by the top of your head. Also imagine 
the feeling of gravity pulling in the opposite direction on the bottom of your spine. Next, 

shift from feeling stretched to allowing your spine to collapse. Repeat several times 
these two movements with the flow of your breath — expand on the inhale, and then 

collapse on the exhale.  

Walking Exercise  
Bring all your attention to your body as you walk (and out of your head and worries). 

Notice how your feet hit the ground, how your feet roll, the movement in your knees, and 
corresponding sensations in your hips and shoulders. Play with your usual gait. Practice 

pushing off with your feet or walking at different paces. Notice the corresponding 
changes in body sensations. 



Notes & Key Takeaways



WORKSHEET – Introduction to the Nervous System 
with Martha Mills | TRMBW Module 2 

Over the next few days’ notice the next time you find yourself in a stressful situation and 
take note of what happens  

In my physical body I felt… (body sensations, areas of tension etc) 

Reflect on how you got here and why… 

Using the feelings wheel I felt these emotions in my physical body… 

How did I relate to the world around me… 



Then put on your favorite song, close your eyes 

Notice sensations in your physical body, which parts of your body did you feel the 
most, notice the space you are taking up 

How did you feel in your emotional body? 

Notice any shifts that you feel 

Please take the time to listen to this podcast with Deb Dana before our session on Saturday 22nd 

October.

 https://resources.soundstrue.com/podcast/deb-dana-befriending-your-nervous-system

Before our session on the 22nd October please take time to listen to the following interview with 

Judith Hanson Lasater. Please write down any thoughts, insights on the reflection page, come 

ready to share.

Restorative yoga and the importance of slowing down with Judith Hanson Lasater

https://podcasts.apple.com/us/podcast/restorative-yoga-and-the-importance-of-slowing/id1335221698?

i=1000479103477

https://www.youtube.com/watch?v=m9Pg4K1ZKws
https://podcasts.apple.com/us/podcast/restorative-yoga-and-the-importance-of-slowing/id1335221698?i=1000479103477
https://resources.soundstrue.com/podcast/deb-dana-befriending-your-nervous-system


Notes & Key Takeaways
Please feel free to write down any insights or questions that you had from this podcast 
that you might want to share.



Reflection
Restorative yoga and the importance of slowing down with Judith Hanson Lasater



Resources
Suggested Literature/Readings/Books

Recommended listening 

Huberman podcast - How your brain works
https://hubermanlab.com/how-your-nervous-system-works-and-changes/ 

The effect of trauma on the brain and how it affects behaviors | John Rigg | 
TEDxAugusta

https://singjupost.com/john-rigg-effect-trauma-brain-affects-behaviors-transcript/

https://hubermanlab.com/how-your-nervous-system-works-and-changes/
https://www.youtube.com/watch?v=m9Pg4K1ZKws
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