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Presenter
Presentation Notes
Welcome to The Power of Breath course. This presentation was made with the goal of educating you about the importance of deep breathing. We hope this course will provide you more details and give a framework to the importance of this skill. 


Dr. Shiv D. Talwar

e Undergraduate degree in Civil Engineering from
Punjab University, India

e Master'sin Civil Engineering from Lehigh University,
Pennsylvania

e Ph.D.from University of Waterloo, Canada

e Founding member of Spiritual Heritage Education
Network Inc., and president since 2000

e Researches and promotes education about the impact
of conscious deep breathing on your life

e Raising awareness to care for ourselves and each other

https://www.spiritualeducation.org/people/Shiv%20D.%20Talwar
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Presentation Notes
Dr. Shiv Talwar is the author for this course, and he has an accomplished academic background, with an undergraduate degree in Civil Engineering from Punjab University in India, a Master’s in Civil Engineering from Lehigh University in United States of America, and a Ph.D. from the University of Waterloo in Canada. 

His education in spiritual and ethical direction began informally from discussions with his parents, which led to formal education with his spiritual mentor Late Swami Vishwatma Bawra. He researches and promotes education about the impact of conscious deep breathing. He hopes this will led to more awareness in the world to care for ourselves and one another. 

https://www.spiritualeducation.org/people/Shiv%20D.%20Talwar

The Common Ground by Dr. Talwar

e Award winning book- Books for Peace International Award
2022

e “masterpiece on the unity of science and spirituality”
e Book Synopsis:

People have a fragmented vision of the world, seeing its diversity
but not the underlying oneness. Ethnic violence, environmental
degradation, and other issues stem from this fragmentation. To
solve it, he suggests a radical new style of education aimed at
bringing people together despite their differences.

To get there, he draws on both ancient spiritual wisdom and
modern physical and biological research. There are various
religions, but there is only one knowledge, and that wisdom
converges with scientific truths.

https://www.amazon.ca/Common-Ground-Shiv-Talwar/dp/1796060089


Presenter
Presentation Notes
This is an award-winning book written by Dr. Talwar, which represents 20 years of research and studies. It has been stated that this read is a masterpiece on the unity of science and spirituality. This book discusses that now a days people have a fragmented vision of the world in which they see its diversity but not the underlying connection. 

From this fragmentation, issues like ethnic violence, environmental degradation start to stem. Dr. Talwar believes solving this issue needs a new radical style of education which is aimed at bringing people together despite their differences. Using both ancient spiritual wisdom and modern physical and biological research, he teaches us that there are various religions, but there is only one knowledge, and that wisdom converges with scientific truths. 
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This is the table of contents for this course. The course is broken down into 4 modules; anatomy of breathing, physiology of breathing, why deep breathing, and how do we do deep breathing. 

You can click on each module for easier access and if you need to revisit certain sections. 



—
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Anatomy of Breathing

This module will discuss the anatomical basis of breathing and
the components that move every 5 seconds to keep us alive.

https://www.kenhub.com/en/library/anatomy/anatomy-of-breathing
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We will first will discuss the anatomical basis of breathing and the components that move every 5 seconds to keep us alive.

The research from this module is from KenHub. 



What is Breathing in the Medical World?

Breathing is defined as the pulmonary ventilation
which is the movement of air between the air and
the alveoli in the lung

2 events: inspiration- air moves into lungs, and

expiration- air leaves the lungs
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In the medical world, breathing is defined as the pulmonary ventilation which is the movement of air between the atmosphere and the lung alveoli. There are 2 events involved: inspiration and expiration. 

Inspiration is referred to as the movement of air into the lungs, while expiration is referred to as the movement of air out of the lungs. The process of respiration entails four components; breathing is one of them, and the other three are gas diffusion, gas transport and regulation. 




What is Breathing in the Medical World?

The entire respiratory system is located inside the
thoracic/chest cavity

Thoracic cage encloses cavity, playing essential
role in pulmonary ventilation

Diaphragm and other muscles are also involved

in ventilation process

The action of breathing is controlled by the

respiratory center, located in the brain stem
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Airways and the lungs, along with their components form the respiratory system which is located inside the thoracic/chest cavity. The walls of the thoracic cage enclose this entire cavity, which plays an essential role in pulmonary ventilation. 

Muscles like the diaphragm are also important in the process of ventilation. The action mechanism of breathing is controlled and regulated by the respiratory center which is located inside the brain stem. 



Thoracic Cage and Its
Components

e Formsthe bony framework for
breathing N

e Cages provides rigidity for organ X
protection, weight support for the & \
upper limbs, and anchorage for / /
muscles

e Dynamic due toribs and joints; /
allows movement | l (:_‘

Cage includes sternum, 12 pairs of ribs \
and 12 thoracic vertebrae |
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The thoracic cage is a part of the thoracic wall and aids in protecting and enclosing the structures in the respiratory system. As we can see in the picture on the right, at the bottom we have a dome shaped thoracic cage which provides the rigidity which is essential for protection of the organs, supporting the weight of the upper limbs, and anchorage for the muscles.

Even through the thoracic cage is strong, the ribs and joints are dynamic and flexible which allows expansion/contraction and allow pulmonary ventilation to occur. The cage is made up of the thoracic skeleton, which includes the sternum, 12 pairs of ribs and 12 thoracic vertebrae, along with the costal cartilage and intervertebral discs.  



e Floating ribs are attached at anterior ends by
costal cartilages

e Costal cartilages gives thoracic wall the
necessary elasticity

e Sternum forms the middle portion of the
anterior thoracic cage

e Allthe components together offer protectio
and flexibility for ventilation
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There are 3 types of ribs; true, false and floating ribs. They are all differentiated by their location; however, some of their similarities are that they are all lightweight and resilient. They are the primary components in the thoracic cage and are connected by their anterior ends by costal cartilages. The floating ribs, which are labelled 11 and 12, have no anterior attachment and are only attached to the spine. The costal cartilages are flexible which allow the thoracic wall to be flexible and elastic. 

The sternum is in the middle portion of the anterior thoracic cage and is attached to the costal cartilage by notches. When we breathe, the sternum along with the ribs is working together to protect the organs that are in our torso such as the heart, lungs, and the chest blood vessels. 

 


Muscles of Respiration
Thoracic Muscles

e Impossible to breathe without the action of the thoracic muscles, as they help
expand and contract lungs
e External intercostal muscles- raise the ribcage

e Internal intercostal muscles- alter the anteroposterior dimension of the chest cavity
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The thoracic cage provides our body a protective framework, but we need the thoracic muscles to help expand and contract the lungs as we breathe. Ventilation is carried out by changing the diameter of the chest cavity by raising or depressing the ribs. 

We use the external intercostal muscles, which are the most superficial layer, to raise our ribcage and change the diameter of the cavity. The internal intercostal muscles change the dimensions of the chest cavity when we are breathing. They propel air out through the mouth and nose. 


Muscles of Respiration
Neck Muscles

e Sternocleidomastoid and scalene muscles in the neck assist the thoracic muscles
e Sternocleidomastoid muscles- elevate the bones and lift the anterior ribs; accessory
muscle in pulmonary ventilation

e Scalene muscles- contribute to elevation of first and second ribs; playing role in

inspiration
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The neck muscles assist the thoracic muscles during the breathing process. We have two sternocleidomastoid muscles that that originate from our temple bone in the skull. These muscles work to elevate the bones which causes lifting of the anterior ribs. 

The second neck muscles, are scalene muscles that have a role in inspiration. There are 3 of them and together they work to contribute to the elevation of the first and second ribs.



Muscles of Respiration
Pectoral Girdle Muscles

e Serratus anterior: overlies part of the thorax
e Itsroleistowork during laboured breathing- which is a type of respiration when the
person it making an increased effort to breathe

e Ex Grunting, wheezing, and nasal flaring
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The muscle of the pectoral girdle region that is important in breathing is the serratus anterior. Its location is overlying the thoracic region. It plays an important role when a person is having laboured breathing. Laboured breathing is characterized by being a type of respiration where one has to make an increased effort to breathe. Some symptoms of this type of breathing are grunting, wheezing, and nasal flaring.


Muscles of Respiration
Abdominal Muscles

Rectus abdominis helps in pulling the ribs down

during active expiration

Diaphragm helps in lengthening and shortening

the chest cavity by moving up and down
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As you can tell, the mechanics of the simple action of breathing can get quite complex, and muscles from all areas of the body have to work together and come into play. There are 2 muscles from the abdominal region that have a role in breathing. The first is the rectus abdominus muscle which has the role of pulling the ribs down during the process of expiration. We have discussed expiration before, but as a quick reminder, expiration is the process of air leaving the lungs. 

The next muscle is the diaphragm which is extremely important. While majority of the other muscles change the diameter of the chest cavity, the diaphragm has the unique role of lengthening and shortening the cavity, by moving up and down. When the diaphragm moves up or down, it expands and contracts the lungs. 



Muscles of Respiration
Moving Muscles with the Conscious Mind

e Breathing is usually done passively, which makes all these
muscles work without conscious thought

e We can work these muscles consciously when we begin to
notice and regulate our breathing with our mind

e When breathing becomes conscious, we are able to utilize the

entire respiratory system in a more efficient manner
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When we are sleeping, exercising, or going about our daily routine, we do not typically think about breathing. Its something that is happening by itself in the background of our life. All the muscles that we discussed have the capability to move, regulate themselves, and change the pattern of movement depending on circumstances; all unconsciously. 

When we regulate our breathing and notice its pattern and regulation, our breathe becomes conscious, and we have the ability to move these muscles in a conscious manner. We will discuss about this further with more details, but when our breathe becomes conscious we are using our entire respiratory system in a more efficient manner with higher amount of oxygen yielded, than with unconscious breathe. 


Airways and Lungs
Conduction Airways

Airways are subdivided into conduction airways
(carry air in and out of the lungs) and respiratory
zone (site of gas exchange)

Cilia and mucus secreting cells filter, humidify,
and warm the air

The trachea divides into two main bronchi which
go to each lung

Bronchi divide into smaller bronchi, which is

called the branches of the tracheobronchial tree
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We have talked about the thoracic cage and its role in enclosing the entire respiratory system. By different muscles, the thoracic cage can alter its shape so air can move from the external environment into the lungs through a series of airways. The airways are subdivided into two parts; conduction airways, which carry air in and out of the lungs, and the respiratory zone, which is the site of gas exchange. 

The airways carry air and filter, humidify, and warm it with the cilia and mucus secreting cells that are lining the walls of the airways. The trachea which we can see in the middle, is dividing into two main bronchi which go into each lung. These bronchi will continue to branch out and divide into smaller bronchi, which are collectively called the branches of the tracheobronchial tree. 


Airways and Lungs
Conduction Airways

(«

LG

e Primary bronchi divide into lobar bronchi

gl

e Lobar bronchidivide into segmental bronchi

e They will keep subdividing and branching, ending

=
=)

in respiratory bronchioles
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The primary bronchi divide into lobar bronchi and will supply different lobes of the lungs. These will then further divide into the segmental bronchi and will end in the respiratory bronchioles. The respiratory bronchioles will bring the air into the alveoli. 



Airways and Lungs
Respiratory Zone

Lungs are responsible for the exchange of oxygen
and carbon dioxide

At the end of bronchial tubes, they are 480 million
alveoli

When you breathe in- alveoli expand to take in
oxygen

When you breathe out- the alveoli shrink to expel

carbon dioxide
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The lungs are the vital organs of respiration, and their primary role is the exchange of oxygen and carbon dioxide. The bronchi branching ends with the alveoli; we have around 480 million alveoli in our lungs. The alveoli function by picking up the incoming oxygen from the inhaled air and release the waste product; carbon dioxide as we exhale. 

Alveoli walls have blood vessels running through them which allow blood to pick up the oxygen from the alveoli and circulate it throughout the body. The blood will also give off the carbon dioxide which it has accumulated during circulation to the alveoli to be removed. We have a lot of alveoli so that they can have a large combined surface area; to process the large amount of air that is coming in and out. 


Breathing Mechanism

Inspiration

Inhalation

A

e A

Air entering the lungs from the external environment
Diaphragm will contract and pull the surface of the lung
down

Muscles will elevate the rib cage; with these two actions
we get increased intrathoracic volume

When we need to breathe more deeply or forcefully,
accessory muscles will increase cavity more by pulling

sternum and first two ribs
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Now we have all the required pieces and understanding of the process of breathing. Let's go through one breathing cycle to better understand the steps and the process of the muscles and organs. Inspiration involves air entering the lungs from an external environment. 

The diaphragm will work to lengthen and shorten the chest cavity, as we have discussed before. It will act to contract and pull the lung surface down. Then, the muscles which are the external intercostals as we have discussed, will elevate the rib cage and push the abdominal organs down to increase the intrathoracic volume. When we ever need to breathe more deeply or forcefully, example being exercise, so our accessory muscles like sternocleidomastoid, scalene and serati muscles increase the size of the cavity more by pulling the sternum and first two ribs. 


Breathing Mechanism
Expiration

External intercostals and the diaphragm will relax
This will decrease the intrathoracic volume, which
causes the air to be expelled from the lungs
Average levels of oxygen are 95% or higher, but
some people can have only 90% on an average
basis

Deep breathing can open up the airways and

increase the amount of oxygen in the blood

Expiration
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The next phase is expiration, where the diaphragm will relax along with the external intercostal muscles. This will decrease the intrathoracic volume which will increase the pressure inside the lungs and force the air to be expelled from the lungs. After this, inspiration will re-start and we have one breathing cycle. On an average basis, from unconscious breathing we can get around 95% levels of oxygen. However, with deep breathing we can open up the airways and increase the amount of oxygen in the blood, which is healthier and more efficient. 


Regulation of Breathing
The Connection with the Nervous System

Breathing is controlled by the respiratory centre
Dorsal respiratory group is responsible for the largest
part of the breathing cycle

Ventral respiratory group is responsible for forced

expiration

Pneumotaxic centre controls the rate and depth of

breathing
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Breathing along with everything else in our body is controlled by the nervous system. The respiratory centre is located inside the medulla oblongata and the pons of the brain stem. 

There are three major collection of neurons which play a part; dorsal respiratory group, ventral respiratory group, and the pneumotaxic centre. The dorsal respiratory group is responsible for the largest part of the breathing cycle, while the ventral respiratory group is responsible for forced expiration, and lastly, the pneumotaxic centre will control the rate and depth of breathing. 


Regulation of Breathing
The Connection with the Nervous System

e To start the breathing cycle, the dorsal group will send an impulse towards
the diaphragm, through intercostal nerves towards the external intercostal
muscles

e When expiration needs to happen, the dorsal group stops the impulses

which allows muscle relaxation
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To begin with, the dorsal respiratory group will send an impulse through the phrenic nerve towards the diaphragm. This impulse will also go to the intercostal nerves towards the intercostal muscles. When expiration needs to take place, the dorsal respiratory group will stop firing impulses which will allow the muscles to relax. 


02 \/\/ =

Physiology of Breathing

In this module we will discuss respiratory function, breathing
mechanics, the association of breath with the body’'s numerous
systems and the effects of stress.
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In this module we will discuss respiratory function, breathing mechanics, the association of breath with the body’s numerous systems and the effects of stress.
Majority of the research from this module is from the Silverthorn textbook “Human Physiology An Integrated Approach”



The Respiratory system

The lungs of an average 70-kg man
have the alveolar gas-exchange surface

area the size of a racquetball court.

Compressing such a tremendous

surface area into a comparatively tiny

volume is indicative of how crucial it is
for the body to receive adequate

amounts of oxygen
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The lungs of an average 70-kg man have the gas-exchange surface area the size of a racquetball court.
Compressing such a tremendous surface area into a comparatively tiny volume is indicative of how crucial it is for the body to receive adequate amounts of oxygen



Primary functions of the Respiratory

system

1. Exchange of gases between the atmosphere and the
blood:
The body takes in oxygen for distribution and expels

waste carbon dioxide produced by metabolism.

2. Homeostatic regulation of body pH:
By selectively storing or excreting carbon dioxide, the

lungs can change the pH of the body.
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There are Four primary functions of the respiratory system

Exchange of gases between the atmosphere and the blood: �The body takes in oxygen for distribution and expels waste carbon dioxide produced by metabolism.

Homeostatic regulation of body pH: �By selectively storing or excreting carbon dioxide, the lungs can change the pH of the body.


Primary functions of the Respiratory
system

3. Protection from inhaled pathogens and irritating substances:

The respiratory epithelium is well-equipped with defence

mechanisms to catch and eliminate potentially dangerous

compounds before they can enter the body.

4. Vocalization:
Vibrations produced by air passing through the vocal cords
are employed in speech, singing, and other types of

communication.
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Protection from inhaled pathogens and irritating substances:�The respiratory epithelium is well-equipped with defence mechanisms to catch and eliminate potentially dangerous compounds before they can enter the body.

Vocalization: �Vibrations produced by air passing through the vocal cords are employed in speech, singing, and other types of communication.


4 Main Processes of the Respiratory
system

Gas exchange between atmosphere and lungs (ventilation)

-Air moves into lungs: inspiration HUMAN GAS EXCHANGE
-Air moves out of lungs: expiration ——

Gas exchange between lungs and blood (CO, & O,) ot

BLOODIN

OXYGENATED
BLOODOUT

Transport of gases by blood (CO, & O,)

Exchange of gases between blood and tissues

cccccc

INCAPILLARY
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Gas exchange between atmosphere and lungs (ventilation)�	-Air moves into lungs: inspiration�	-Air moves out of lungs: expiration
Gas exchange between lungs and blood (CO2 & O2)
Transport of gases by blood (CO2 & O2)
Exchange of gases between blood and tissues


Ventilation

During ventilation, before air reaches the alveoli in the lungs it must be
conditioned. Conditioning consists of three parts:
1. Warming:

Warming the air to body temperature (37 °C) prevents the core body

temperature from fluctuating and prevents cold air from damaging

the alveoli.
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During breathing the bronchi and upper airways perform many functions than only transporting air. They are crucial in the air conditioning process before the air gets to the alveoli. Conditioning consists of three parts: Warming the air to body temperature (37 °C) prevents the core body temperature from fluctuating and prevents cold air from damaging the alveoli. 


Ventilation

2. Adding water vapour:
Adding water vapour until the air is completely humid also prevents
the moist exchange epithelium from drying out.

3. Filtering out foreign material:
Finally, filtering out foreign objects prevents viruses, bacteria and

inorganic particles from entering the alveoli.
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Adding water vapour until the air is completely humid also prevents the moist exchange epithelium from drying out. Finally, filtering out foreign objects prevents viruses, bacteria, and inorganic particles from entering the alveoli.
It is worth noting that the effectiveness of breathing through the nose for warming and moistening the air is far superior to that of breathing via the mouth.


Gas Exchange in the Lungs and Tissues

ALVEOLUS
GAS EXCHANGE

Alveoli 5
Carbon
CRyEh dioxide
l Alveolar
/ wall

Red blood
cells

Capillary —

Carbon

https://medlineplus.gov/ency/anatomyvideos/000059.htm#:~:text=During%20gas%20exchange%20oxygen%20moves,the%20walls%200f%20the%20alveoli.
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Once the air is inspired, the bloodstream receives oxygen from the lungs during gas exchange. The blood and lungs exchange carbon dioxide at the same time. This occurs in the lungs between the capillaries, which are a network of microscopic blood arteries found in the walls of the alveoli, and the alveoli themselves. Here, red blood cells may be seen passing via capillaries. A membrane connects the capillaries with the alveolar walls. They are that close together. This enables the exchange of oxygen and carbon dioxide between the bloodstream and the respiratory system, or diffusion. Red blood cells pick up oxygen molecules and move back to the heart. Next, the body's carbon dioxide molecules in the alveoli are blown out simultaneously.


Lung Volumes

There are four measurable volumes of the lungs:
1. Tidal Volume (V;)
- Volume of air moved in a single normal inspiration or expiration

2. Inspiratory Reserve Volume (IRV)

- Maximum amount of air that can be inspired above tidal volume

3. Expiratory Reserve Volume (ERV)

- Maximum amount of air that can be exhaled after normal expiration

4. Residual Volume (RV)

- Amount of air left in lungs after maximal expiration
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There are four measurable volumes of the lungs:
Tidal Volume (VT)�- Volume of air moved in a single normal inspiration or expiration
Inspiratory Reserve Volume (IRV)�- Maximum amount of air that can be inspired above tidal volume
Expiratory Reserve Volume (ERV)�- Maximum amount of air that can be exhaled after normal expiration
Residual Volume (RV)�- Amount of air left in lungs after maximal expiration



Lung Capacity
The sum of two or more lung volumes is called a capacity.

e Vital Capacity (VC)
- An important measure of a person’s respiratory health.
- It is the maximum amount of air that can be voluntarily moved ipto
or out of the respiratory system.
VC = IRV + ERV+ V;
- Vital Capacity can be improved by diaphragmatic breathin

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5300812/
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The sum of two or more lung volumes is called a capacity.
Vital capacity is an important measure of person’s respiratory health.�- It is the maximum amount of air that can be voluntarily moved into or out of the respiratory system.�VC = IRV + ERV+ VT
Vital capacity can be improved by diaphragmatic breathing.

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5300812/

Lung Capacity

Total Lung Capacity
TLC = Vital Capacity +

Residual volume

Inspiratory Reserve
Volume (IRV) - 3000 ML

Lungs Capacity

Tidal Volume (TV) - 500 ML

Expiratory Reserve
Volume (ERV) - 1000 ML

Residual
Volume (RV) - 1200 ML

Inspiratory
Capacity (IC)

Functional
Residual
Capacity (FRC)

TotalLung
Capacit
(TLC)
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Total Lung Capacity�TLC = Vital Capacity + Residual volume



SPIROMETRY

5800

Inspiratory
reserve
volume
(IRV)

2300 —

Tidal
volume
(Tv)

1500 —

1200 —

Expiratory
reserve
volume
(ERV)

Volume (mL)

Residual
volume
(RV)

Male

3000

500

1100

1200

5800 mL

Female

1900

500

700

1100

4200 mL
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Spirometer tracing can be used to assess respiratory health by accurately measuring lung volumes. 


Factors influencing breathing

1. Lung Compliance

2. Lung Elastance

Normally the body uses 3-5%
of its total energy

3. Airway Resistance 2{EneliliE frEuiE.
breathing
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Skeletal muscle contractions work to provide the pressure gradients needed for air movement. The body typically uses 3-5 percent of its total energy for quiet breathing. The amount of energy needed for breathing increases significantly during activity. Lung compliance, lung elastance, and airway resistance are the three variables that have the biggest effects on the amount of work required for breathing.


Factors influencing quiet breathing

1. Lung Compliance

- Magnitude of change in lung volume produced by a given change in
pressure.

- The lower the lung compliance the harder it is to expand the lungs.

- People with low lung compliance breath shallowly and rapidly.

- High lung compliances indicates that the lungs stretch easily and is

hence easier to breathe.
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The ability of the lungs to expand regularly is necessary for adequate breathing. The lungs' and thoracic cage's resistance to stretching accounts for the majority of the work involved in breathing. Compliance is the medical term for the lung's capacity to expand.

Compliance describes how much force must be applied to a body for it to deform. The change in volume (V) that occurs in the lung as a result of an applied force or pressure (P) is how compliance is expressed in the lung: V/P. Much like how it's simple to convince a compliant individual, a high compliance lung extends readily. The inspiratory muscles must exert greater force to stretch a lung with limited compliance.


Factors influencing quiet breathing

2. Lung Elastance

- degree and/or speed of return to resting volume after lung is
stretched.

- Low lung elastance means lung does not return to resting volume

passively.

- Expiration must be forced actively, not passively.



Presenter
Presentation Notes
Elastance is the capacity to resist against deformation. Elastance also describes a body's capacity to regain its former shape after being subjected to a deforming force. When the stretching force is withdrawn, a lung that stretches readily (high compliance) has likely lost all of its elastic tissue and won't return to its resting volume (low elastance).


Factors influencing quiet breathing

3. Airway Resistance

- Resistance is primarily determined by diameter of the airways.

- In normal circumstances, relatively low work is required for
overcoming airway resistance than stretch resistance.

- Airway diameters are influenced by the parasympathetic nervous

system, hormones and paracrine signals.
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Normally, the trachea and bronchi—rigid structures with the smallest overall cross-sectional area—are responsible for nearly 90% of airway resistance. These structures' widths typically remain constant, and their airflow resistance is constant since they are supported by bone and cartilage. However, mucus buildup brought on by allergies or illnesses can significantly boost resistance. If you've ever attempted to breathe via your nose while congested, you can understand how the restriction of an upper airway affects airflow.


Bronchoconstriction & Bronchodilation

Bronchioles of the lungs are collapsible tubes and can become a
source of airway resistance.
Bronchoconstriction
- Reduces the amount of fresh air that reaches the alveoli and
INncreases resistance to air movement.
Bronchodilation
- Increases the amount of fresh air that reaches the alveoli and

reduces resistance to air movement
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The bronchioles do not considerably increase airway resistance. However, because the bronchioles are collapsible tubes, they may suddenly become a significant source of airway resistance if their diameter is reduced. Bronchoconstriction reduces the amount of fresh air that reaches the alveoli and increases resistance to air movement. When the bronchiolar smooth muscle is relaxed it causes bronchodilation.


Breathing & Paracrine signaling system

Bronchiole width is largely controlled by the nervous system and hormones.
But majority of minute-to-minute variations are controlled by paracrine

signals.
Carbon dioxide is the main paracrine chemical that influences bronchiolar

width.
Bronchodilation is caused by increased CO, in expired air, as the body asks

for more oxygen.
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Bronchioles are controlled reflexively by the nervous system and by hormones. However, paracrine signals are responsible for the majority of minute-to-minute variations in bronchiolar diameter. The principal paracrine chemical that influences bronchiolar width is carbon dioxide in the airways. Bronchodilation results from the bronchiolar smooth muscle being relaxed by the increased CO2 in expired air. The hormone epinephrine also mediates bronchodilation.



Breathing & Paracrine signaling system

Histamine has powerful bronchoconstrictive properties.
Histamine is released to induce inflammation whenever tissue
damage or an allergic reaction occurs.

Large levels of histamine may cause excessive

bronchoconstriction and breathing difficulties



Presenter
Presentation Notes
Parasympathetic neurons, and leukotrienes mediate bronchoconstriction but Histamine is a paracrine signal molecule with particularly potent bronchoconstrictive properties. When there is tissue damage or an allergic reaction, mast cells release this substance to induce inflammation. Large levels of histamine may cause extensive bronchoconstriction and breathing difficulties in cases of severe allergic responses. Thus, it should be noted that chronic inflammation could potentially in turn hamper the breathing process and reduce oxygen uptake.



lmmune system

e An overactive immune system is the result of sympathetic dominance.

e The excess production of inflammmatory molecules by the overactive immune
system can be damaging to tissues and organs.

e Givesrise to autoimmune diseases (e.g., rheumatoid arthritis).

e |tis proven that chronic, low-grade inflammmation can become a silent killer

that aggravates type 2 diabetes, cancer, cardiovascular disease, and other

illnesses.

https:;//www.health.harvard.edu/blog/autoimmune-disease-and-stress-is-there-a-link-

2018071114230#:~:text=A%20new%20study%20has%20raised,diagnosed%20with%20stress%2Drelated%20disorders.
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In the last slide I mentioned chronic inflammation. When our innate immune system is overactive or continues to produce inflammation inducing molecules, it can harm tissues and organs, as in autoimmune illnesses. Studies have proven that chronic, low-grade inflammation can become a silent killer that aggravates type 2 diabetes, cancer, cardiovascular disease, and other illnesses.
The treatment of autoimmune disorders through aggressive medications have pricey costs and negative side effects. Innovative treatments that aim to restrict the generation of inflammatory cytokines in a more physiological way are therefore necessary. I.e., deep breathing.


Stress & the Immune system

The primary method to fix sympathetic dominance and correspondingly an
overactive immune system is reducing stress.

Stress is any change in the environment that requires your body to react
and adjust in response. The body reacts to these changes with physical,
mental, and emotional responses

Stress affects all systems of the body including the musculoskeletal,
respiratory, cardiovascular, endocrine, gastrointestinal, nervous, and

reproductive systems
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The primary method to fix sympathetic dominance and correspondingly an overactive immune system is reducing stress.
Stress is any change in the environment that requires your body to  react and adjust in response. The body reacts to these changes with physical, mental, and emotional responses
Stress affects all systems of the body including the musculoskeletal, respiratory, cardiovascular, endocrine, gastrointestinal, nervous, and reproductive systems



Stress & the Nervous system

HUMAN NERVOUS SYSTEM

https://www.apa.org/topics/stress/body
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The nervous system is divided into two main groups: the central group, which includes the brain and spinal cord, and the peripheral group, which includes the somatic and autonomic nervous systems. The sympathetic nervous system and the parasympathetic nervous system are two components of the autonomic nervous system that directly affect how the body reacts to stress. The sympathetic nervous system plays a role in the "fight or flight" response that occurs when the body is under stress. The body redirects its energy resources in order to defend itself or run away from an aggressor.


Stress & the Nervous system

e Adrenalin (epinephrine) and cortisol are released by the adrenal glands in

response to signals from the sympathetic nervous system.

e These hormones drive the heart to beat more quickly, the breathing rate to
rise, the blood vessels in the arms and legs to widen, the digestive process to
alter, and the blood glucose levels (sugar energy) to rise in response to the

emergency.

https://www.apa.org/topics/stress/body
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Adrenalin (epinephrine) and cortisol are released by the adrenal glands in response to signals from the sympathetic nervous system. These hormones drive the heart to beat more quickly, the breathing rate to rise, the blood vessels in the arms and legs to widen, the digestive process to alter, and the blood glucose levels (sugar energy) to rise in response to the emergency.


Stress & the Nervous system

In order to prepare the body to react to an emergency scenario or acute
stress—short term stressors—the sympathetic nervous system reaction is

rather abrupt.

The parasympathetic nervous system, which often has opposite effects to

the sympathetic nervous system, aids in this recovery.

The immune system, which can also regulate stress reactions, is strongly
influenced by the interplay between the sympathetic and parasympathetic

nervous systems.

https:;//www.apa.org/topics/stress/body
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In order to prepare the body to react to an emergency scenario or acute stress—short term stressors—the sympathetic nervous system reaction is rather abrupt. The body often returns to its pre-emergency, unstressed state after a crisis has passed. The parasympathetic nervous system, which often has opposite effects to the sympathetic nervous system, aids in this recovery. The immune system, which can also regulate stress reactions, is strongly influenced by the interplay between the sympathetic and parasympathetic nervous systems. 


Stress & the Nervous system

Since the central nervous system controls the autonomic nervous system
and is crucial in evaluating environments as potentially dangerous, it plays a
significant role in inducing stress reactions.

Chronic stress causes the body to experience wear and tear as the
autonomic nervous system continues to create bodily reactions (for eg.
Proinflammatory reactions).

The effects of prolonged stress on the nervous system are less serious than

the effects of ongoing nervous system activation on other body systems.

https:;//www.apa.org/topics/stress/body
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Since the central nervous system controls the autonomic nervous system and is crucial in evaluating environments as potentially dangerous, it plays a significant role in inducing stress reactions.
Chronic stress or being exposed to stressors for an extended length of time, can have a lasting negative impact on the body. The body experiences wear and tear as the autonomic nervous system continues to create bodily reactions. It’s not so much what chronic stress does to the nervous system, but what continuous activation of the nervous system does to other bodily systems that become problematic


Deep breathing, a built-in stress reliever

e Diaphragmatic or deep breathing is a popular treatment for stress as well as
asthma, COPD, and anxiety.

e One way deep breathing tackles stress is by significantly lowering cortisol
levels.

e Cortisol isthe hormone released in excess when there is sympathetic
dominance. Chronically elevated cortisol levels put you at risk of many
health problems.

e Numerous studies have shown that by stimulating the parasympathetic

nervous system, we can reduce cortisol levels and induce relaxation.

https://www.canr.msu.edu/news/understanding_cortisol_the_stress_hormone#:~text=Deep%20breathing%20causes%20the%20vagus,provide%20a%20sense%#0

of%20calm.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5455070/
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Diaphragmatic or deep breathing is a popular treatment for stress as well as asthma, COPD, and anxiety.
One way deep breathing tackles stress is by significantly lowering cortisol levels. 
Cortisol is the hormone released in excess when there is sympathetic dominance. Chronically elevated cortisol levels put you at risk of many health problems. Numerous studies have shown that by stimulating the parasympathetic nervous system, we can reduce cortisol levels and induce relaxation.
If the body has a built-in stress reliever, why not use it?



https://www.canr.msu.edu/news/understanding_cortisol_the_stress_hormone#:%7E:text=Deep%20breathing%20causes%20the%20vagus,provide%20a%20sense%20of%20calm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5455070/
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Why Deep Breathing?

This module will discuss the importance of deep
breathing, along with its benefits on our mind
and body.

[
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This module will discuss the importance of deep breathing, along with its benefits on our mind and body. 



Purpose of Breathing

e Every part of our body needs oxygen to survive

e Most bodily processes produce the waste product
of carbon dioxide, which needs to be removed

e Ourlungs are working 24/7, 365 days a year

e \We take around 6 million breaths a year

e 0 litres- average lung capacity

e 2000 gallons a day of air is breathed in by one
person

e Weonly use 80% of lung capacity on average

| https://www.lung.org/blog/how-your-lungs-work
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Everyday functions of the body like digesting our food, moving our muscles, and even thinking requires oxygen. Most of those processes when started will create a waste product called carbon dioxide. The lungs will bring in oxygen for these processes to start and function and remove the waste product gas from the body. Since our body is doing some processes all the time, our lungs also need to be working 24/7, 365 days a year to ensure these processes are happening normally.

If a person breathes 12-15 times a minute, this will equal to around 6 million breaths a year. Our lung capacity can vary depending on size, age, and health but on average we can hold about 6 litres of air in one breathe. However this maximum capacity is often not reached as most often we are not breathing deeply enough. Often, only 80% of the capacity is used. If we want to increase our lung capacity and have our lungs be more efficient, we need to do breathing exercises, which is what we will discuss in more detail. 


Negative Effects of Quiet Breathing

Quiet breathing has the risk of less oxygen being
taken in and less carbon dioxide being released from
the body

If our body has high concentrations of carbon dioxide
in the body, our blood pH can become acidic

High levels of carbon dioxide can block the
hemoglobin-oxygen binding process, which can

potentially lead to asphyxiation
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People are breathing every day so why is it bad to breathe a certain way? 

The answer to this is that quiet breathing comes with the risk that less oxygen than required is being inhaled and less carbon dioxide is being exhaled from the body. Having a high concentration of carbon dioxide in the body can lead to blood pH becoming too acidic. High levels of carbon dioxide in the body can also block the process of hemoglobin-oxygen binding which is essential for bodily function, thus potentially leading to asphyxiation. 
 


Oxygen Therapies

Hyperbaric Oxygen Therapy

e Breathing pure oxygen in a pressurized ‘

environment

e Allows lungs to gather more oxygen

e The presence of more oxygen can fight bacteria

and release growth factors and cells for healing

e However, it has potential risks like ear injuries,

lung collapse, lowering of blood sugar to a

dangerous level

https://www.mayoclinic.org/tests-procedures/hyperbaric-oxygen-therapy/about/pac-20394380
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To deal with the issues associated with quiet breathing, many new therapies have come out that allow one to increase the amount of oxygen in the body. Hyperbaric oxygen therapy is a therapy which allows one to breathe pure oxygen in a chamber that has a pressurized environment. This allowed the lungs to gather more oxygen than with normal breathing. The presence of the extra oxygen can help the body in fighting bacteria, and allows the release of growth factors and stem cells for healing of the body. 

However, this comes with potential risks which can be dangerous. Due to the changes in air pressure, you are at a potential risk of ear injuries and lung collapse. The high level of oxygen accumulated in a short period of time can cause seizures and/or lowered blood sugars, both of which can be fatal. 


Oxygen Therapies

Ozone Therapy

e Ozoneisinjected into the body in the form of an IV

e Used to treat medical conditions by stimulating the
iImmune system

e Side effects and potential risks include nausea, light-

headedness, Herxheimer reaction

| https://www.healthline.com/health/ozone-therapy /
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Ozone therapy is similar but it uses ozone gas being administered in the form of an IV. The extra oxygen in the body is said to treat different medical conditions by stimulating the immune system response. However, like the hyperbaric oxygen therapy it also comes with side effects and potential risks. Some of them are nausea and light-headedness, but a serious one is the Herxheimer reaction. This can cause the person to have flu-like symptoms and end up putting more pressure on the lungs. 

I am talking about these therapies to show you the methods that have been created just to get more oxygen into the body. While all of these therapies have the same purpose, they all come with serious potential risks and side effects. Deep breathing fulfills the same purpose naturally, with no side effects. We will discuss more on the next slide. 


What is Deep Breathing?

Deep breathing is the use of your
diaphragm correctly while breathing
which will allow strengthening of the
muscle, and use lungs to the full
capacity

Enables more air to flow into the body
when you are breathing slower and
more deeply from the stomach
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Deep breathing makes you utilize the diaphragm muscle to breathe to the full capacity of the lungs. This enables more air, and thus more oxygen to flow into the body. By breathing slower and more deeply from the stomach, we can strengthen our diaphragm muscle and also utilize our lungs to the full capacity which is more efficient. Deep breathing also has many benefits for different problems and concerns, which we will look at next. 


Benefits of Deep Breathing

e Overcoming addictions
e Helping with mental ilinesses
e Relieves pain

e Improvesimmunity

e |Lowers blood pressure

e Corrects posture

e Detoxifies the body
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There are many benefits of deep breathing. The first is that it helps in overcoming additions as it allows you relieve anxiety and be calm. This lets you focus on the pattern of your breathe and keeps your mind away from addictions and other distractions. This can also help with mental illnesses, for the same reason being distracting your mind. Deep breathing also triggers the release of endorphins which can help you feel good and combat pain. 

Deep breathing allows more oxygen to enter the blood, and fully oxygenated blood carries and absorbs nutrients and vitamins more efficiently. A cleaner body will have less illnesses, which improves immunity. As the muscles relax, blood vessels dilate which improves circulations and lowers blood pressure. When you are doing the practice of deep breathing, you need to lengthen and straighten your spine in order to have maximum expansion of the lungs; this will help with issues related to posture. This will also detoxify the body as breathing is responsible for cleansing 70% of the body of toxins. The better breathes we take, the better this process can be done. 




Benefits of Deep Breathing

e Increases energy

e Improves digestion

e Focused mind

e Aidsin improving concerns like
cancer, diabetes, and autoimmune

diseases
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Increase in energy is also a benefit due to the increase of oxygen in the body allowing for better bodily functions. Improves digestion is due to healthier blood flow being produces which will allow the organs to function more effectively, including the intestines. The mind will also be more focussed as we discussed before, which can be beneficially on a personal, academic, and social level. The wandering of the mind is being limited which will allow one to become more focussed on the task they are doing presently, and thus, become more productive. 

On a social perspective, deep breathing creates a connection with you and your thinking brain. You have more control of your brain and this can help in controlling anger, stress, criminal activities. Overall it will yield, healthier relationships, a sense of belonging, and aid in character development. Finally, deep breathing can aid in improving many diseases as it is making the body overall more healthy and balanced. 




Overcoming our Genetic History

Cleansing our body and removing toxins
and diseases, we will improve our genetic

history for our generations to come

Changing the phenotype of the diseases

we have, will change the genotype, which

will be inherited by our future generations
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Incorporating the practice of deep breathing into our life will be beneficial for our future generations to come. As we cleanse the body and remove toxins and disease, we are improving the phenotype of our body. This will change the genotype and be inherited by our future generations. 



Impact from Conception

The benefits of deep breathing can start from the

moment of conception

As a pregnant woman does deep breathing, the

effects will be on the developing child

Beneficial for the pregnant woman as well, as it can

reduce prenatal stress and other issues
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The benefits of deep breathing can be seen from the moment of conception. When an expecting mother does the practice of deep breathing, it will be beneficial for both mother and child. The child will have the benefits of deep breathing when they are born, and the mother will be able to reduce prenatal stress and other common issues. Now we will move on to the next section where we discuss how to do deep breathing. 




="/,

How Do We Do Deep
Breathing?

This module will go through the steps of
deep breathing, along with videos for aid.
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This module will go through the steps of deep breathing, along with videos for aid. 



Find a quiet, comfortable place to sit or lie down.

Take a normal breath. Then, try a deep breath by breathing in slowly
through your nose and allowing your chest and lower belly to rise as you
fill your lungs. Let your abdomen fully expand before breathing out
slowly through your nose.

Control your breath from start to finish and keep count of it as it helps to
maintain focus. AVOID HOLDING YOUR BREATH AT ALL TIMES.

Keep practicing. Breathe deeply for at least 20 minutes every day at any
time that is convenient for you.

Track your progress. Keep notes of the number of breaths you are taking
per minute as well as write about your physical and mental changes

after your deep breathing practice.



https://cclr.spiritualeducation.org/sites/allfiles/cclr/files/Lessons/LearnDB/index.html
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This app will assist you in going through a deep breathing session, by having different time options, and telling you when to inhale and exhale. 

https://cclr.spiritualeducation.org/sites/allfiles/cclr/files/Lessons/LearnDB/index.html
http://cclr.spiritualeducation.org/sites/allfiles/cclr/files/Lessons/LearnDB/index.html
http://cclr.spiritualeducation.org/sites/allfiles/cclr/files/Lessons/LearnDB/index.html

https://www.youtube.com/watch?v=CAR08V|08UA

Click on the
picture
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This is a video of yogic deep breathing, which you can follow along with. 

https://www.youtube.com/watch?v=CARo8Vj08uA
https://www.youtube.com/watch?v=CARo8Vj08uA
https://www.youtube.com/watch?v=CARo8Vj08uA

Schedule time for deep breathing everyday,
incorporate into your daily life

Doing it in the morning is a good way to start the
day

Deep breathing before bed can also be a good
part to add to a bedtime routine

Start with a 10 min routine, working way up to 15-
20 mins

Once you become more experienced, you will be
able to do deep breathing anywhere and
anytime (during the workday, while driving or
while watching TV)

Incorporate your family and kids whenever
possible




The author Wim Hof, also known as “The Ilceman”
shares his story of his amazing capabilities and the
methods he uses daily. He utilizes unique practices to
change the bodies chemistry and abilities. He goes
into detail about each method along with ways to
make sure you are safe. With his method, there have
been many successful stories of overcoming diseases
like breast cancer, sclerosis and colitis. His methods
have been tested in many research labs and he goes
into detail about each finding.

https://www.amazon.ca/\Wim-Hof-Method-Activate-
Potential/dp/1683644093

NEW YORK TIMES BESTSELLER

ACTIVATE YOUR
FULL HUMAN POTENTIAL

Foreword by Elissa Epel, Phid :
uuuuuu har of the New York Tinies bestseller B a
The Telomere Effect “cla T N
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Wim Hof has a unique method that combines deep breathing with other practices to heal the body. His story is remarkable and allows the reader to feel educated and ready to do the Wim Hof method. 

https://www.amazon.ca/Wim-Hof-Method-Activate-Potential/dp/1683644093

e The Wim Hof method combines 3
things; breathing, cold therapy, and
commitment

e Controlled hyperventilation in 3 sets of
30 breaths

e Partaking in cold showers to release

natural endocannabinoids which can

help increase energy and lessen anxiety

https://www.healthline.com/health/wim-hof-method#benefits
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The Wim Hof method has 3 pillars; deep breathing, cold therapy, and commitment. This method uses controlled hyperventilation in 3 sets of 30 breaths. He also stresses the importance of cold therapy which can be done with cold showers. This releases natural endocannabinoids in the body which can help increase energy and lessen anxiety. 
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Take in a strong inhalation through the nose.

Let out a relaxed exhalation through the mouth.

Repeat for 30 breaths.

On the 30th breath, exhale and hold for as long as possible.

When your body feels the need to take a breath, inhale fully and hold for
seconds before releasing.

Repeat these steps 2 more times, for a total of 3 rounds.




https://www.youtube.com/watch?v=0BNejY1e9Qik

BEGINNERS
GUIDED
BREATHING

Click on the
picture —,



https://www.youtube.com/watch?v=0BNejY1e9ik
https://www.youtube.com/watch?v=0BNejY1e9ik
https://www.youtube.com/watch?v=0BNejY1e9ik

If you are unable to breathe through your nose due
to congestion or other reasons, mouth breathing is
OK.

Use the cue “belly, chest, head” when inhaling to
remind you to use all of your lungs.

Consciously relax your jaw and the muscles in your
neck and upper shoulders. Otherwise, you may
experience tension headaches.

Let go of any competitive mindset. It doesn't matter
how long you hold the 30th breath.

Don't do deep breathing while standing or in a
dangerous place




Start with adding 10 seconds of cold water to the
end of each shower

Focus and control your breath

Each week, try to increase the amount of time by

10 secs

Try cold water swimming and increase the amount

of time spent in cold water to as much as possible

Work your way up to doing full cold showers




NEW YORK TIMES BESTSELLER

BREATH

James Nestor discusses the importance of breathing : e

properly as nothing is more essential to our health . *X1L /N8 °

and well-being. He talks about ancient breathing A o S, A
practices like Pranayama and Tummo and conducts e/l BNON .
research on those beliefs. This book tells the reader N /e ® S
about the connection of breath and mind and gives e )’ \ 2 A
Ideas and methods on how to breathe better. Using o g
history and modern techniques, James presents a '

new perspective to the process of deep breathing. THE NEW SCIENCE
Scientific studies and research allow one to see the OF A LOST ART =

physiology and education behind these methods.

JAMES NESTOR

https://www.amazon.ca/Breath-New-Science-Lost-Art/dp/0735213615
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https://www.amazon.ca/Breath-New-Science-Lost-Art/dp/0735213615

The Power, Fragility, and Future
of Our Extraordinary Lungs

BREATH

Michael Stephen is a pulmonologist that brings the
medical perspective to the topic of lungs and breath.
By discussing the history of oxygen on Earth and
origins of breathing, he explains the power of breath
to heal the body. As this is a recent book, he mentions
the pandemic and its relatedness for making our

lungs vulnerable to disease. T ‘ K I N G

https://www.amazon.ca/Breath-Taking-Fraqility-Future- MICHAEL J. STEPHEN, MD

Extraordinary/dp/0802149316 /


https://www.amazon.ca/Breath-Taking-Fragility-Future-Extraordinary/dp/0802149316

Breath is essential to life, but taking the right
breaths can make our life better

With every breath, there are a series of muscles and
organs that work together to ensure we are getting
the required oxygen and removing waste

Our lungs have so much more capacity than we use
on a typical basis

Use your lungs to their full capacity and make a
conscious effort to better your life

Incorporate deep breathing as much as you can into

your life, and see the benefits for yourself




Thanks

Do you have any questions?

shivtalwar@spiritualeducation.org
www.spiritualeducation.org
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