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CHAPTER I

INTRODUCTION

The “breath of life” otherwise known as breathing, is taken normally at a rate of 8-14 breaths per minute.  During the course of an average day, one would take somewhere around 17,280 breaths during that 24-hour period.  For an activity that consumes our every passing moment, it – breathing – is many times taken for granted.  When one thinks of health and longevity, one rarely includes the important aspects associated with the act of breathing.  

In respects to health and longevity rarely included is the important aspect of breathing.  It is through the process of inhalation and exhalation that one can connect the inner self with the rest of the universe.  Research shows that life can continue for months without food, weeks without water but only minutes without oxygen (Budilovsky, 1998).  Although breathing is something that is done every day, often the quality of breath is not considered.  Quality breathing involves the degree to which oxygen is optimally ingested and metabolized throughout the body.  

Ch’i is a term the ancient Chinese use to describe the life or energy force from which all existence derives.  In India, this universal life force is described as prana and in Japan it is known as ki (Wildish, 2000).  It is believed that ch’i is directly associated with breathing patterns.  Optimal breath is said to ignite ch’i, and ultimately livelihood.  It is believed that when the quality of breathing is enhanced also is the quality of life.   

Inspiration and expiration provide a medium for energy that is ingested to be used throughout the body.  The role of the lungs during inhalation is to absorb oxygen.  It is an essential nutrient needed to metabolize food to be used as energy.  Oxygen is vital to keep cells alive and functioning properly.  The byproduct of this process is carbon dioxide which the body rids of through exhalation.  Breathing is meant to take in and replenish the body’s store of oxygen for the production of energy in the body.  Properly maintaining the delicate balance between oxygen levels and its essential partner, carbon dioxide helps to purify and uphold the body (Rosen, 2002).  This balance can be achieved and maintained by following optimal breathing patterns.  

There are different phases of breathing that involve the clavicular, thoracic, and diaphragmatic cavities.  Clavicular breathing is the shallowest because it only initiates movement of the highest part of the upper chest.  Thoracic breathing involves the entire chest cavity, however, it is still considered to be shallow.  Diaphragmatic breathing is the deepest, most efficient way to breathe because it initiates movement of the diaphragm muscle which allows for absorption of as much oxygen as possible to the deepest part of the lungs.  The diaphragm is an essential breathing muscle located below the chest cavity and just above the abdomen.  

Each has their own breathing pattern identity.  It is thought that too many people rely on shallow thoracic breathing rather than deep diaphragmatic breathing (Takaha & Takaha, 1995). Thoracic breathing is limited to the amount of oxygen available to living and working cells.  It is characterized as inefficient.  Over time, chronic shallow breathing leads to oxygen deficiencies that lead the way for health problems to transpire due to a decreased quality of physiological functions.  Conditions that contribute to poor breathing patterns include bad posture, weak and uncoordinated respiratory muscles, and the wear and tear of everyday stress (Rosen, 2002).

Deep diaphragmatic breathing provides the body with the most efficient amount of oxygen.  The increases in oxygen available to the lungs enhance the quality of our physiological functions, and ultimately health and vitality.  Diaphragmatic breathing patterns include quality breaths that increase sense of well-being and connection to the universe.  It is believed that these patterns have a positive effect on health and vitality.  The engagement of these breathing mechanisms has been shown to reduce stress and create access to more positive feelings (Takaha et al., 1995).

This study was focused solely on the foundations of breath control, also known as pranayama.   There are many ways to enhance breathing efficiency.  Over centuries many practices have been developed such as Yoga, Tai Chi, and QuiGong to name a few.  All of these include body movements which incorporate breath to maximize the body’s ability to utilize breath optimally along intricate movements.  It is a means of connecting the mind, body and spirit.  Enhancing the ability to breathe more efficiently in turn provides a foundation for the body to function efficiently as well.   
Purpose of the Study

The purpose of this study was to determine whether a two-week nasal pursed-lipped diaphragmatic breathing exercise program had a significant effect on lung capacity in a select group of adults.  More specifically, the effect of diaphragmatic breathing was assessed on measures of tidal volume (TV), inspiratory reserve volume (IRV), expiratory reserve volume (ERV), and total lung capacity (TLC).  Diaphragmatic breathing measures were assessed pre and post the two-week nasal pursed-lipped diaphragmatic breathing program.  

Hypotheses

The following hypotheses were made for this study:

1) There will be no significant difference in the average tidal volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.

2)  There will be no significant difference in the average inspiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.

3) There will be no significant difference in the average expiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.
4) There will be no significant difference in the average total lung capacity in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.
Scope of the Study

The study entailed a group of twenty volunteers who were affiliated with the Department of Exercise and Sport Sciences at NMHU and the NMHU Wellness Center.  The participants engaged in a nasal diaphragmatic-pursed-lipped breathing regimen for a two-week time frame.  Two simple breathing techniques were used throughout the study.  The first required each participant to initiate utilization of the diaphragm during nasal breathing.  The second technique, pursed-lipped breathing, was used in the exercise to promote optimal breath consumption. Lung capacity was measured using a Collins spirometer, which is considered to be the gold standard of spirometry, located in NMHU Wellness Center.  Measurements were taken the same day immediately before each participant began the breathing regimen and immediately the same day after the regimen was complete. 
Limitations
The following limitations were made for the study:

1) All participants consisted of volunteers.

2) The study consisted of both male and female participants; ages ranged 18-80 years.

3) Participants personal exercise habits were not regulated during the course of the study.  

4) Participant’s personal health habits were not altered in any way throughout the study.

5) Participants were limited to those affiliated with the NMHU Department of Exercise and Sport Sciences and the NMHU Wellness Center. 

Assumptions

The following assumptions were made for this study:

1) The Gold Standard Collins spirometer was reliable.  

2) Participants were low risk non-smokers.

3) Breath exercises implemented were engaged in a correct and consistent manner.  
Definition of Terms

Terms in this study were defined as:

Ch’i – is defined as the vital energy that animates all existence and is present in all things (Wildish, 2000).

Diaphragmatic Breathing- refers to breathing that takes place in the area below the chest cavity and above the abdomen.  It is the act of breathing deep into your lungs by flexing your diaphragm rather than breathing shallowly by flexing the rib cage.  It is considered a healthier and fuller way to ingest oxygen (Chaitow, 2007).  

Expiratory Reserve Volume (ERV) – is a subdivision of FRC and is defined as the maximal further amount of air that stays in the lungs after a normal expiration (Altose, 1979). 
Functional Residual Capacity (FRC) – is defined as the volume of air remaining in the lungs during normal breathing at the end of expiration (Altose, 1979).  

Inspiratory Capacity (IC) - is defined as the maximum amount of air that can be inhaled from FRC (Altose, 1979). 

Inspiratory Reserve Volume (IRV) - is a subdivision of IC and is the volume of air that can be inhaled from FRC (Altose, 1979). 

Oxygen Levels – in this study it refers to the amount of oxygen within the body as a result of breathing patterns.

Prana – a form of energy in the universe that animates all physical matter, including the human body; the vital energy of respiration and the souls of the universe (Budilovsky, 1998).  

Pranayama- refers to breath control.

QiGong – practice that originated in China and translates into English as “breathing exercise” or “energy skill.”  It is used to activate ch’i to increase sense of well-being as well as to heal ourselves and develop sense of personal empowerment. 

Spirometer- is an apparatus for measuring lung function specifically on lung volume and air flow rate that can be inhaled or exhaled.

Tai Chi – a type of practice that combines a balanced system of exercises that address all areas of physical fitness: muscular strength, endurance, flexibility and breathing; as well as relaxation and mental fitness (Chaline, 1998).

Thoracic Breathing- refers to breathing that takes place in the chest cavity. It is the act of breathing shallowly into the lungs solely by flexing the rib cage.  It is considered an unhealthier and inefficient way to ingest oxygen (Chaitow, 2007).  

Tidal Volume (TV) - the volume of air that goes into the lungs for the period of inspiration and exits the lungs for the period of expiration (Altose, 1979).

Total Lung Capacity (TLC)- is referred to as the volume of air in the lungs following a maximal inspiration (Altose, 1979).
Yoga – a very old practice that has four general goals; 1) regeneration of health, and the end of suffering, 2) skillful action, 3) integration or self-knowledge and 4) liberation (Rosen, 2002).

Yogi- refers to someone who practices Yoga.

Significance of the Study 

Breathing exercises have long been acknowledged by and since ancient Chinese culture as a means and method of achieving superior degrees of mental and physical well-being, even immortality (Kim, 1997).  This skills development is dependent upon the student and his/her patience, perseverance and practice of the art of breathwork.  Sighing is the primary action in breath regulating exercises involved in Qi Gong where other breathing exercises have derived from.  They key to breathing exercises in Yoga is initiating mental control of the endocrine system.  This control is to used to regulate various bodily functions to induce states of relaxation and calmness (Kim, 1997).  Living this way is said to enhance longevity and can possibly lead to enlightenment and self actualization through the connection of one’s inner self with the rest of the greater universe.  Breathing exercises or pranayama can provide a student of the art form an opportunity to take a grand tour of the inner self and lead to a greater understanding of existence.  

Breathing exercises are used for many functions such as to optimize gas exchange, enhance lung expansion, minimize atelectasis, decrease dyspnea, and promote secretion level (http://www.slackbooks.com/excerpts/45686/45686.asp). It is acknowledged that most people observed in modern day culture breathe unconsciously into their upper part of the chest.  This forces the respiratory rate to increase providing insufficient amounts of oxygen to the body where, on the other hand, deep diaphragmatic breathing provides with less effort (Takaha et al., 1995).  Deep breathing is more efficient than shallow breathing because it optimizes oxygen consumption with less energy expenditure.  
Thoracic shallow breathing means that the body is in an aroused or stressed state and activation the “fight or flight” response is initiated.  During this process, carbon dioxide levels increase therefore increasing alkalosis in the blood (Chaitow, 2007).  This is said to adversely affect health stature because alkalosis reduces diameter of blood vessels increasing blood pressure, it interferes with normal peristaltic function of the intestine leading to irritable bowel syndrome, and research suggests that up to 90% of non-cardiac chest pain could be because of over-breathing (Chaitow, 2007).  

Breathing is an intimate act in which the outside world is invited to enter the inner self.  Inhalation allows for the body to tap into the vital energy (ch’i) and oxygen that the body needs to sustain life (Kapke, 2004).  The proper gas exchange between oxygen and carbon dioxide is where respiration takes place to keep the body functioning at optimal levels.  Techniques for proper gas exchange were utilized in the study that included the nasal and diaphragmatic cavities.  Nasal breathing designed to keep pollutants out of the body.  Involving the diaphragm in breathing allows for the most available amount of oxygen to enter the lungs and waste to exit.  Pursed-lips allow for oxygen to have time to be absorbed throughout the body (Chaitow, 2007).  These three techniques were involved in this research study as part of a two-week nasal diaphragmatic pursed-lipped program.  

CHAPTER II

LITERATURE REVIEW

This chapter includes a review of previous research that has taken place in relation to breathing techniques and how they relate to health and well-being.  The information is divided into sections as follows, (a) the molecular biology of breathing patterns, (b) overview of the anatomy of breathing and the lungs, (c) lung volumes and how they are measured (d) thoracic breathing mechanisms and lung capacity (e) diaphragmatic breathing mechanisms and lung capacity (f) various exercises and practices to optimize lung function (g) specific exercise program used in the study. 

Molecular Biology of Breathing Patterns


Candace Pert, renowned molecular biologist and former research professor in the Department of Physiology and Biophysics at Georgetown University Medical Center in Washington, D.C., believes conscious breathing is extremely powerful.  Conscious breathing, according to Pert, 1997, is the technique used by women about to give birth and by those who practice advanced yoga.  Empirical studies involving yogis have revealed significant changes in the rate and depth of breathing which produce changes in the quantity and kind of peptides that are released from the brain during such activity.  Peptides provide our body's most elementary communication network and are produced at the cellular level in all human beings (Pert, 1997).  Further, by bringing attention to one’s breath, one can enter into a sort of mind-body “conversation” which can result in the release of peptides which in turn, results in the reduction of stress.  It would appear that appropriate and well-researched breathing exercises, properly conducted and practiced over time, could assist in calming the body and mind as well as in reducing stress.
 Overview of the Anatomy of Breathing and the Lungs
Breathing is important because it is the only method where the body can efficiently acquire oxygen supplies vital to survival.  Breathing is a mechanism that allows the body to rid of waste products and toxins, essential to maintain an optimal health stature (http://www.holisticonline.com).  Quality of breathing is important to obtain and maintain well-being.  Different breathing patterns affect the amount of oxygen available to body tissue. Depending on various physical situations, breath rate and depth of breath change.  

Research shows that inhalation and exhalation occur at average rates of approximately 12-20 times per minute when we are awake and 6-8 times per minute when we are asleep.  Inhalation takes place when oxygen is absorbed from the atmosphere into the lungs.  Oxygen is considered to be the life force and most vital nutrient of which energy can be metabolized to maintain healthy bodily functions.  It has been confirmed that Adenosine Triphosphate (ATP) is the primary source for cellular energy.  A series of chemical reactions must take place to produce ATP from food.  Inspiration and expiration allow oxygen consumption; therefore the metabolization of energy can take place properly.  Inhalation allows for oxygen to be absorbed which is needed to keep working cells functioning properly.  These cells metabolize oxygen and use it as energy to stay alive.  

 Exhalation is the expulsion of carbon dioxide back into the atmosphere.  Carbon dioxide is well thought-out to be a toxic byproduct of respiration that the body rids of through exhalation.  Research has stated the carbon dioxide is not considered a waste gas (Courtney, 1998).  Rather it is a significant regulator of homeostasis in the body.  Carbon dioxide levels decrease and become too low when breathing is inefficient. 

For the average individual, air that is inhaled consists of about 20% oxygen and .03% carbon dioxide where the rest of the concentration is made up of nitrogen.  Exhaled air concentration is about 16% oxygen, 4% carbon dioxide and saturated with water vapor due to metabolic activity (Lewis, 2006).  When oxygen and carbon dioxide levels are sufficient a balance is created that encourages homeostasis.  Breathing is the mechanism that allows for the body to ingest air to provide energy and expel metabolic waste.  Respiration can be deemed as efficient or deficient.  Efficient breathing is believed to be more effective in improving the quality of bodily functions by providing sufficient oxygen rich blood to living cells and expelling waste that can cause toxicity of the blood.   The delicate balance between sufficient oxygen and carbon dioxide levels can be best maintained through effective breathing techniques.    

The idyllic breath begins with inhalation of oxygen through the nose.  The nasal passages are the most efficient entrance for oxygen to enter the body because it acts as a filter where it traps dust and other particles before entering the body.  Breathing in through the mouth can allow unwanted particles and impurities to enter the lungs and disrupt proper functioning. The septum divides the nose into two cavities where it retains moisture, and regulates air temperature.  The mucus membrane within the nasal cavity and sinuses kills germs and prevents others from growing (Fowler, 2003).  

Once air passes through the nasal passages, it then travels through the pharynx located at the back of the mouth where it connects to the nose.  Its job is to synchronize swallowing and breathing.  From the larynx, which produces sound with air and vocal cords, it then goes to the trachea.  The trachea consists of muscular tubes that separate to the lungs.  Within the lungs are bronchi and bronchioles, both of which contain mucus-secreting cells that entrap pollutants and bacteria (Lewis, 2006).  The microscopic exchange between oxygen and carbon dioxide of the blood takes place within the alveoli (microscopic air sacs).  It is thought that this optimal breathing pattern may have positive influences on lung capacity.  

The lungs are resilient in that they have a total air capacity of approximately 5000mL.  The average breath is only about 500mL and no matter how far we exhale the lungs can still hold approximately 1000mL (Lewis, 2006).  When volume of the lungs increases due to inhalation the ribs expand out, the sternum lifts up a bit, and the diaphragm compresses down.  Respiratory muscles are responsible for this action to take place.  Special sets of muscles engaged during both inspiration and expiration.  

During quiet breathing, the diaphragm is the primary muscle set off during inspiration. It accounts for over two-thirds of air that enters the lung during inspiration at rest (Altose, 1979).  Its attachment to the costil margins allow for the expansion and the elevation of the lower ribs.  This initiates contraction of the intercostal muscles that include the internal intercostals and the parasternal intercartilaginous.  Contractions of these muscles cause the dimension of the chest to expand, allowing oxygen to enter the cavity.  

The scaleni are another set of muscles associated with inspiration.  They include an anterior, middle and posterior section.  These muscles are contracted when ventilation levels increase and their job is to elevate and fix the uppermost section of the rib cage.  These muscle originate from the transverse processes of the lower five cervical vertebrae and insert on the upper part of the first and second rib.  Moreover, the sternocleidomastoid inspiratory muscle also becomes activated during increased ventilation levels.  It is frequently associated with disorders that obstruct the movement of air into the lungs, such as severe asthma (Altose, 1979).  

The relaxed lung is in a coiled position.  It is naturally trying to assume this position.  As a result, expiration occurs during quiet breathing.  Increased levels of inspiration cause movement in and out of the lungs to increase as well.  This is referred to as active expiration (Altose, 1979).  There are several expiratory muscles that are active in breathing regulation, talking, coughing, singing, defecation, and parturition (Altose, 1979).  Expiratory muscles entail the internal intercostals, the external and internal oblique abdominal muscles, and also the transverse and rectus abdominal muscles. The internal intercostals depress the ribs, the transverse and rectus abdominals compress the inside of the abdominals and work together with external and internal obliques to depress the lower rib as well as pull down the anterior part of the lower chest (Altose, 1979).  

In Clinical Symposia, the author demonstrates how pressure within the lung changes from rest to inspiration to expiration.  It was described as shown.  When the ventilatory apparatus is at rest there is no airflow.  At this state respiratory muscles are at rest and the recoil of the lung and chest wall are both equal and opposite.  Finally, from the mouth through the tracheobronchial tree, involving the alveolar, pressure is at atmospheric level.  This means that internal pressure is balanced with the atmosphere.  Transpulmonary pressure is referred to as the difference between alveolar and pleural pressure, the pressure difference across the lung (Altose, 1979).   Inspiration initiates movement of airflow into the lungs and activates the inspiratory muscles to contract causing the chest to expand.  Alveolar pressure then becomes subatmospheric (less than atmospheric).  Furthermore, as air out flow occurs, expiration causes the inspiratory muscles to relax, and the lung recoils to resting position.  This causes pressure within the alveolar to increase to values greater than atmospheric.  Changes in transpulmonary pressure are due to the measure of the elasticity of the lungs, which relates directly to the air volume amount in the lungs.  It is measured via the following calculation (Altose, 1979).


Lung elastic resistance = change in pulmonary pressure





change in lung volume

Breathing first begins in the respiratory center and is made up of collection of nerve cells (Gogoi, 2006).  It is located in the medulla oblongata of the brain stem. These nerve cells relay information to the respiratory muscles to set off inhalation as well as exhalation, when nerve stimulation diminishes.  The process ensures that breathing is done unconsciously and at a normal rate.  Most sensory nerves are connected to the respiratory center, therefore any stimulation of the brain effects breath (Lewis, 2006).  Stimulation of the brain produce effects on functional systems of the body hence, breathing patterns are directly influenced by thoughts, emotions, and attitudes whether they are positive or negative.  These neural stimulations indirectly affect health stature.  
The respiratory center knows how to control breathing rate and depth by reading the amount of carbon dioxide, oxygen and acidosis in the arterial blood (Wilmore and Costill, 2004). Chemoreceptors are special receptors located in the aorta and throughout arteries to prevent blood from becoming too acidic (Gogoi, 2006).  They do so by communicating with the respiratory center to increase or decrease breathe rate depending on the condition of these metabolic products within the body. This feedback system, established by the arterial pressure regulation of carbon dioxide, oxygen and blood acid levels, is known as the metabolic control of breathing (Novotny, 2007). 
The nervous system refers to those elements of which are concerned with the reception of stimuli, the transmission of nerve impulses, and/or the activation of muscle mechanisms (Gogoi, 2006).  It is constituted of two major parts that include the central or limbic and peripheral or autonomic nervous system.  The central nervous system is regarded as the conscious nervous system and involves the brain and the spinal cord and is fundamental, along with the autonomic nervous system to control behavior.  It controls the processes of incoming information and provides voluntary outgoing motor commands of the body.  Moreover, the central nervous system is tied to emotions, learning, memory, and intelligence. 

The autonomic nervous system is considered to be the unconscious nervous system that involves all neural tissue that isn’t part of the central nervous system (Gogoi, 2006).  It also provides involuntary motor commands to bodily functions such as breathing, heart rate, blood pressure, body temperature, salivation, perspiration, digestion, pupil dilation and sexual arousal.  The autonomic nervous system is regarded as involuntary. This is because one does not have to think consciously to control these processes.  Nevertheless, breathing is the only autonomic action that can be managed by both the conscious and unconscious mind.  

There exists a sense of connection between both the central (conscious) and the autonomic nervous system (subconscious).  This is said to be the district relationship between the conscious and unconscious mind.  This allows for the better control of the body using the mind to influence functions through breathing.  This is because the central components hippocampus and the amygdale are directly connected to the cerebrum and the thalamus and hypothalamus connect to the cerebellum and the brainstem (Newman, 2006).   Emotions and memories (part of the conscious mind) are linked here in the brain with the unconscious mind.  This suggests that all input that goes into the brain from the senses goes though the limbic system before it reaches the cerebrum and is interpreted.  The hypothalamus is responsible for the regulation of the autonomic nervous system. In other words breath is part of unconscious brain function as well as part of the brain that gives us emotions.  Breathing acts as a bridge between these two mechanisms.  

There are two parts of the autonomic nervous system that control breath rates 1) the parasympathetic nervous system a.k.a. “rest and repose” and 2) the sympathetic nervous system a.k.a. “fight or flight.”  These systems are activated by a response that takes place in the brain.  The autonomic nervous system is made up of motor neurons that control the internal organs and regulate how the body responds to stress and its ability to relax (Newman, 2006).  It acts as a control unit to maintain homeostasis within the body.  If one is in a state of calmness and relaxation the parasympathetic nervous system is in effect.  On the other hand, if one is startled or in a state of an emergency, the sympathetic nervous system is in effect to prepare for fighting or fleeing and so the term “fight or flight.”  These systems have reverse effects on breathe rate.
Heart rate directly influences breath rate.  As energy expenditure increases heart rate responds by increasing as well, for the demand of cellular energy is higher.  As heart rate increases, so does the need to breathe in order to provide sufficient oxygen levels due to the increased energy demand.  The sympathetic nervous system accelerates heart rate and the parasympathetic nervous system slows it down.  Moreover, each of these opposing nervous systems is related to their own breathing pattern identity.  Certain breathing patterns affect the stimulation of sympathetic activity, and certain breathing patterns turn on the parasympathetic response (Brule, 2007).  

Arousal of the “fight or flight” response of the sympathetic nervous system is activated when one is startled, in some sort of danger, or the situation calls for a person to experience any physical or mental stress due to a perceived threat or emergency.  This response is an innate defense mechanism, which causes heart rate and blood flow to increase by the body secreting adrenaline.  However, this blood flow is restricted to the organs and rather is sent to the limb muscles instead to better prepare the body for intense action (Buergermeister, 2007).  Other responses to the “fight or flight” response include increased blood pressure, energy expenditure, dilated eye pupils, constricted blood vessels going to organs, dilated blood vessels going to limb muscles, slowed digestion, and creates tension in the muscles especially in the arms, neck and chest.  This tension further releases adrenaline causing a cycle of sympathetic activity to emerge which adversely affects health.  

The sympathetic nervous system involves the spinal cord only between the T1 (the first thoracic vertebrae) to the L2 (the second lumbar vertebrae), or even in some cases the L3 (the third lumbar vertebrae) (Barrow, 2007).  Although the spinal cord and spinal nerves are involved with the sympathetic nervous system, it is in no way associated with the central nervous system that consists of the brain and spinal cord neurons.  When initiated, sympathetic neurons travel through something called the sympathetic chain, which consists of sympathetic ganglion.  These neurons begin by traveling through the spinal nerve into the sympathetic ganglion.  The sympathetic ganglion consists of clusters of ganglia that help deliver any information to the body about any stress or any imminent danger.  Once these neurons have traveled into the ganglion, they can do one of three things. 
Each neuron must synapse before being transported throughout the body.  Synapses are junctions in which neurons signal to each other and to non-neuronal cells, such as those in muscles or glands.  In this case, the neurons are sending information about stress and about any possible danger.  First, the neuron can synapse in the ganglion and then return to the spinal nerve to be transported to the muscles, skin or near blood vessels.  This is how the body’s sweat glands are activated to not only produce sweat but also to release heat (Barrow, 2007).  Blood vessels to the muscles also become dilated causing them to expand allowing more blood to get to the muscle. This is useful in both cases of the “fight or flight” response because the muscle is now equipped with all of the necessary nutrients and supplied with plenty of oxygen to perform any physical task necessary. 

Second, the neurons can go higher up or lower down within the ganglia.  The neuron then synapses in one of three ganglia above the T1 before it is transported to the upper structures such as the eyes, face, and ears.  They are known as the superior, middle, and inferior cervical ganglia (Barrow, 2007).  This is how ones pupils become dilated or salivary glands become activated.  These are also several defense mechanisms of the body.  The inhibition of the lachrymal gland slows down the process of crying and/or salivating.  This helps with having clear eyes to see what is going on around you, which also leads to pupil dilation.  The cause of the pupil dilation during the stress response is to help increase awareness.  It is possible for one to see shaper and be more aware of what is going on around them.  It is also possible for the body to experience what some call tunnel vision and auditory exclusion. This causes a loss of peripheral vision and a temporary loss of hearing, which may or may not be to ones benefit. 

Finally, the last thing that neurons can do is synapse through a plexi before actually reaching the organ.  The main plexi are those prior to the cardiac and pulmonary systems (heart and lungs), superior and inferior mesenteric (intestines), and superior and inferior hypogastric plexi (going to the pelvis) (Barrow, 2007).  When the neurons reach the cardiac and pulmonary plexi it causes a dramatic increase in both heart rate and respiratory action.  The increases of both of these things prepare the body for action whether it is to fight or flee.  When neurons reach the superior and inferior hypogastric plexi, it inhibits the actions of both the stomach and intestines. This causes the intestines and stomach to be constricted in order to reduce the process of digestion and also inhibit the process of excretion.  The body does not digest when going through this process.  The kidneys also decrease the secretion of urine while at the same time, the bladder is relaxed.  Each of these dramatic changes the body will experience when the autonomic nervous system has activated the “fight or flight” response due to stress that has been taken up by the body.  

Rapid, shallow chronic breathing is a result of stress and is concerned with breathing that takes place only in the thoracic (chest) portion and is identified with the sympathetic nervous system.  It is triggered by the “fight or flight” response when the body is alerted to prepare itself for action.  Continual stress can lead to chronic shallow breathing pattern which sets the sympathetic nervous system into overdrive creating an imbalance, which allows for toxins in the blood to accumulate.  This obstructs immune system function allowing for stress- related disease to invade.  

Oxygen deprivation continually stimulates the autonomic nervous system that is responsible for activation of the “fight or flight” response.  This response, again, is the defense mechanism that causes heart rate to increase or to beat at an irregular rate.  Hyperventilation breathing is a breathing pattern of someone in distress and promotes a physiological response that produces adrenaline and a sense of urgency on the body as well as anxious and fearful thoughts of the mind (Takaha et al., 1995).

Anxiety is a byproduct of this shallow breathing pattern that not only creates disharmony of the body’s balance but continuously arouses the sympathetic nervous system that result in chronic hyperventilation and more severely, continuously promotes lack of blood flow to vital organs (Buergermeister, 2007).  This increases stress and tension levels and therefore, decreases optimal performance of all systems of the body (Lewis, 2006).  This breathing pattern is known as thoracic breathing and is deemed inefficient.  Breath control exercises have long been developed and practiced to help restore homeostasis in the body by eliminating thoracic breathing patterns and initiating utilization of the diaphragm.  

Lung Volumes and How They are Measured

There are a range of pulmonary conditions that cause disease and lead to death.  These conditions can be detected due to the availability of pulmonary function testing.  This involves bronchogenic carcinoma, chronic obstructive lung disease, and viral pneumonias (Altose, 1979).  These testing protocols are designed to measure the degree to which the lung provides sufficient gas exchange within the blood passing through the capillary bed.  This process involves respiratory muscle activation where different muscles work in both inspiration and expiration.  The adequacy of respiratory muscle strength, efficiency in oxygen and carbon dioxide exchange, and the physiology of the lung and chest wall (includes the rib cage, diaphragm and abdominal wall) reflect in the evaluation of pulmonary function testing (Altose, 1979).  


According to Altose (1979), the measurement and evaluation of pulmonary lung function is considered to be useful in many ways.  For instance, it defines the pathophysiology of various pulmonary diseases by measuring how severe the disorder is as well as the degree of such impairment.   It can also provide information about the course of a disease and quantify its responses to various treatments.  Finally, assessment of lung function serves as a preventable tactic by detecting abnormalities that may be precursors to disease.  

Assessment of the lung involves measuring its functions on different sectors.  These involve tidal volume (TV), inspiratory reserve volume (IRV), expiratory reserve volume (ERV) total lung capacity (TLC), residual volume (RV) and functional residual capacity (FRC).  There have been special tests designed to measure various aspects of these functions.  The Gold Standard Collins spirometer is the main focus of the study presented to measure the effectiveness of a diaphragmatic breathing exercise program on healthy thoracic breather subjects.  It records useful information on each division of lung function.  The closed-circuit helium dilution method, the open-circuit nitrogen washout technique, and the body plethysmograph are also tests designed to measure lung efficiency and will be explored.  

Murray D. Altose, M.D., in Clinical Symposia, (1979) defines the divisions of lung function that can be measured.  Tidal volume (TV) is defined as, during normal breathing, the volume of air that is entered into the lungs during inspiration and exits the lungs during expiration.  Due to the opposing forces between both the recoil position of the lung and the chest wall when respiratory muscles are at rest, there is a volume of air left in the lungs at the end of normal respiration.  This is referred to as the functional residual capacity (FRC).   Residual volume (RV) and expiratory residual volume (ERV) are subdivisions of FRC.  Expiratory Reserve Volume is described as the extra maximal air volume that can be exhaled after a normal expiration.  Residual Volume is the amount of air volume that remains in the lungs after a maximal exhalation.  Inspiratory capacity (IC) involves two subdivisions that include the TV and the inspiratory residual volume (IRV).  Inspiratory Capacity is the greatest amount of air volume that can be inhaled from the FRC. Total lung capacity (TLC) measured as the total amount of air volume in the lungs due to a maximal inspiration. Finally, vital capacity (VC) is referred to as the max amount of air volume that can be exhaled after a maximal inspiration.  

The Collins spirometer is a machine intended to assess lung function on each sector, which can be measured and recorded independently.  However, it cannot provide direct information on FRC it is measured indirectly.  Hence by subtracting the ERV from the FRC the RV can be determined. The spirometer is a water-filled gas volume recorder.  This devise has a double-walled drum wherein a bell is attached to a pen.  This bell is connected to pulley that raises and lowers the pen to write information on a second rotating drum as breathing into the spirometer occurs.  Lung volumes and capacities can be measured as a person is seated and breathes quietly from the spirometer.  After several breaths occur, in order to find the resting end-expiratory level, a maximum inspiration is taken followed by a complete and slow expiration (Altose, 1979).  

The closed-circuit helium dilution method is designed to measure FRC.  This method utilizes helium because it is an insoluble gas; it cannot pass through the alveolar-capillary membrane where the gas exchange between oxygen and carbon dioxide takes place.  A spirometer is loaded with a combination of 10% helium and air that is meant to mix with the air in the lungs.  The volume of helium remains constant throughout the system therefore FRC can be assessed.  The assessment begins with an inhale at the end-expiratory position where breathing is resumed through the closed circuit spirometer system.  Carbon dioxide is absorbed via soda lime and oxygen is replaced as it is consumed.  The original amount of helium concentration multiplied by the primary amount of the total volume in the spirometer is equal to the end concentration of helium times the final gas volume in the spirometer plus the volume of air within the lungs which is the FRC (Altose, 1979).  The equation to solve for FRC is this:
FRC = V spirometer x (He initial – He final)




He final
The open-circuit nitrogen washout technique is another method to measure FRC.  It is done so by entirely shifting nitrogen from the lung during 100% oxygen breathing.  Expired air is gathered and the nitrogen portions are measured before and after the expiration.  Altose states that the expired air holds the same amount of nitrogen that the lung held before expiration.  The study provides measures of FRC by calculating the amount nitrogen of the expired air multiplied by the volume of the expired air to equal the volume of air in the lung (FRC) times the nitrogen in the lung.  

The body plethysmograph is a method designed to measure gas in the thorax where a person is seated in a closed chamber.  The person is to breath aligned with a closed shutter.  The inspiratory attempt is against the shutter after a normal expiration.  This process is creating a pressure in the airways causing them to fall below atmospheric levels causing gas within the lungs to expand (Altose, 1979).  The increases in pressure inside the plethysmograph are parallel to increases in the lung volume.  If the shutter was switched to create pressure against the expiration, the reverse effect will occur.  It is stated that thoracic pressure can be measured using the principle of Boyle’s law that states as long as gas temperature is constant, the product of gas pressure and volume remain constant  (Altose, 1979).  FRC can be measured by the following calculation where ΔPm = determined by changes mouth pressure = changes in alveolar pressure and ΔPb = determined by changes in the plethysmograph = changes in volume of thoracic gas therefore:

FRC = atmospheric pressure x ΔPb





 ΔPm

Thoracic Breathing Mechanisms and Lung Capacity
Thoracic breathing is a breathing mechanism that operates solely the chest cavity.  The upper chest expanding, the shoulders rising, and the belly contracting inward characterize a thoracic breath.  It is a means of shallow breathing.  Shallow breathing is very similar to hyperventilation breathing where breaths are rapid and short. The inefficient breather holds their breath during intense stress (Reynolds & Reynolds, 1994).  These motions do not allow maximal amount of oxygen to be inhaled to the deepest part of the lungs.  This breathing deficiency limits the amount of available oxygen to cells and does not allow for the elimination of sufficient carbon dioxide.  As a result, cells are oxygen starved and toxic-build up occurs (http://www.holisticonline.com).  That is why thoracic breathing patterns are considered to be inefficient.  

Inefficient breathing patterns lead to chronic shallow breathing and decrease the competence of the lungs by limiting oxygen available to them.  The lungs lose their capacity to function when they are not exercised enough, therefore decreasing their health and vitality.  Shallow hyperventilation leads to decreases in carbon dioxide, which causes the blood vessels to constrict and slow the circulation of oxygen to the body and the brain (Rosen, 2002).  This results in increases in breath rate, heart rate and energy expenditure.  

Thoracic breathing mechanisms lead to disharmony within the body that include infections, constipation, respiratory illness, sexual disorders, fatigue, poor blood circulation, digestive problems, ulcers, depression, sleep disorders, headache and premature aging (Lewis 2006).  These types of patterns setback venous blood flow, and cause the body to hold on to waste products.  They decrease the production of digestive juices such as enzyme pepsin that slows digestion and allows toxins to accumulate.  Inefficient breathing obstructs lymphatic functioning and disables the defense mechanisms.  This leads to lack of ability to effectively trap and destroy bacteria that lead to disease (Lewis, 2006).  

It has been shown that the brain needs oxygen more than any other organ although oxygen supply affects all parts of the body (http://www.holisticonline.com).  Lack of oxygen needed to meet the body’s demand of daily energy requirements, results in a reduction or cessation of cellular functioning, which leads to premature aging and promotes disease (Buergermeister, 2007).  Oxygen deficiencies have negative affects to all elements and functions of the body.  In the brain, a lack of oxygen can lead to mental sluggishness, negative thoughts, depression, and ultimately vision and hearing decline (http://www.holisticonline.com).  To an extreme, lack of oxygen to the brain can cause stroke.  In the heart, however, deprivation of oxygen leads to a heart attack.  In 1925 Noble Prize winning scientist Dr. Otto Warburg found that cancer cells cannot grow effectively in high oxidative environments, therefore it is believed that decreased oxygen levels are a major cause of cancer as well as heart disease, and stroke (Davies, 1993).  

  Many researchers believe that it is related to cancer and heart disease.  A study published in 1991 by the Journal of International Association of Yoga Therapists researched the breathing patterns found in heart attack patients (Hymes & Nuemberger, 1991).  Its purpose was to determine the quality, type and frequency of certain breathing patterns found among heart attack patients.  The whole was divided into two groups that consisted of myocardial infarction patients (MI) and non myocardial infarction patients (NMI).  They monitored and recorded specific patterns during sleep and wake periods a total of 25 times for each patient.  The patterns observed were as follows 1) thoracic or diaphragmatic 2) mouth or nose breathing 3) occurrence of open-mouth snoring and 4) occurrence and duration of involuntary pauses between inhalation and exhalation.  The following table displays the results of this particular study.
Table 1

MYOCARDIAL INFARCTION

N= 74 (males = 47, females = 27)




Total N
              Total %
    
    % Mouth Breathing
% Snoring
	Thoracic
	74
	100%
	
	

	Diaphragmatic
	0
	0
	
	

	Mouth breathing
	56
	76%
	
	

	Snoring
	39
	53%
	70%
	

	Apnea
	33
	45%
	59%
	84%


Table 1 cont’d

NON-MYOCARDIAL INFARCTION

N= 76 (males = 41, females + 35)




Total N
              Total %
    
    % Mouth Breathing
% Snoring
	Thoracic
	77
	100%
	
	

	Diaphragmatic
	0
	0
	
	

	Mouth breathing
	55
	71%
	
	

	Snoring
	38
	49%
	69%
	

	Apnea
	17
	22%
	31%
	45%


Results of this study reveal that all of the participants breathe with the thoracic portion of the breathing cavity.  Moreover, it demonstrates that the dominance of thoracic breathing may have implications in both the etiology and treatment of heart disease patients (Hymes & Nuernberger, 1991).  Breathe pattern affects and influences the heart by depriving it of oxygen, thus making it work harder, and weakening it over time making it more susceptible for disease. 
The most common conditions that influence unhealthy breathing are weakness of the lungs due to overwork, lack of rest, and poor cardiovascular tone (Bailey, 2001).  Constrictive disorders such as asthma, consumption of mucus-producing foods, bronchial asthma and acute bronchitis tighten the airway muscles (Bailey, 2001).  Lung strength is directly associated to strength of adrenal glands which produce epinephrine, that dilates the airways and increases cardiac output (Bailey, 2001).

According to http://www.holisticonline.com there are several reasons why many people, especially in the western world, suffer from chronic shallow breathing.  It is thought that people are constantly in a hurry and their movements pursue this breathing pattern.  Increasing levels of stress in modern day living make people breathe more quickly and less deeply.  It is said that people are easily influenced to act on their emotions and don’t have much control over them therefore anger, worry, anxiety and over excitement aid in the creation of a shallow breathing pattern.  

Advancing technology allows for people to stay in rather and causes them to get a reduced amount of necessary physical activity.  More people are sedentary today because they work indoors on a computer all day, children play video games, and fast food makes it easier to eat.  However, this sedentary lifestyle only allows for humans to use only about one tenth of total lung capacity (http://www.holisticonline.com).  This amount of lung capacity usage is considered sufficient to live, but it is not adequate for inducing high vitality levels, long life and disease resistance.   In short, the effects of shallow breathing are a reduced vitality because oxygen is so essential for the production of energy, and increased susceptibility for disease because oxygen is essential for healthy cells (http://www.holisticonline.com).
Diaphragmatic Breathing Mechanisms Lung Capacity
Deep diaphragmatic breathing patterns enhance the parasympathetic nervous system.  This breathing mechanism is characterized by deep, slow, and regular.  It improves with the practice of breath control exercises.  It is also known as the “repose and rest system” (Gogoi, 2006).  This nervous system is the re-balancing branch.  By initiating this breathing pattern heart rate, blood pressure, and digestion resume to normal levels.  In addition blood ph levels resume to alkaline levels.  Effectively activating the parasympathetic nervous system helps to calm and relax by altering the chemistry, physiology and biology to adjust the state of the mind and the body (Brule, 2007). 

This type of breathing is considered to be the most efficient because it allows for optimal amounts of oxygen to enter the lungs and be utilized throughout the body to promote healthy functions.  It also allows for carbon dioxide to exit the blood, removing toxins and preventing it from becoming too acidic.  High acidity in the blood conflicts with specialized protein enzymes that partake in almost all biochemical reactions within the body (Gogoi, 2007).  Thus diaphragmatic breathing is proven effective in stabilizing the delicate oxygen and carbon dioxide balance.  


 The diaphragm is also known as the “spiritual muscle” and is considered to be the foundation of healthy breathing (Lewis 2006).  It is dome-shaped and located on the bottom of the chest cavity and the top of the abdomen cavity.  Studies have shown that few people engage this respiratory muscle efficiently.  This important muscle plays a vital role in enhancing health and well being, although breathing can occur without its engagement.  Lewis, 2006 states that there are two main reasons that it is not used; 1) movement of the diaphragm is influenced adversely by the sympathetic nervous system because of stress, fear and negativity and 2) by the unnecessary tension in muscles, tendons, ligaments, and skeletal structure faults.   


The diaphragm contracts when full inspiration occurs.  When contraction takes place, the chest expands and the top of the dome flattens down toward the top of the abdomen.  Healthy breathing patterns are like giving a self-massage.  When this expansion happens, the diaphragm can directly and indirectly massage internal organs such as the stomach, pancreas, kidneys, liver, and intestines (Lewis, 2006).  All of which, are located in the near proximity of the diaphragm.  The chest should hardly move when practicing diaphragmatic breathing for this to effectively work.  The massage influences the functions of these organs.  It promotes intestinal movement, blood and lymphatic flow, and the absorption of nutrients (Lewis, 2006).  It also increases the amount of oxygen available to the lungs.  Exhalation causes the diaphragm to relax upward.  This movement allows for air to be expelled be pressing against and massaging the heart and the lungs.  


Research shows that the diaphragm is fixed inside of the lower ribs and lumbar spine close to the psoas muscles.  It inserts just under the heart to its own central tendon.  Spine health, pelvis health and mobility affect it as well as the muscles involved.  The diaphragm is influenced by posture, emotions, and attitudes.  In order for the diaphragm to be used properly, it needs to be expanded and the belly needs to expand as well.  Tension from chronic stress, repressed emotions, and excessive negativity lead to hard flat bellies and therefore, has an effect on the mobility of the diaphragm (Lewis, 2006). Breathing is one of the most repeated actions throughout life.  Massage therapists say that tension is found in the muscles that are used repeatedly and frequently.  We use a large range of muscles to breathe and when breathing becomes dysfunctional, so do the muscles involved.   


It is believed that there are many benefits to deep diaphragmatic breathing.  It is understood to improve the quality of the blood because oxygen in the lungs is increased.  This helps eliminate toxins from the system.  It increases the digestion process where utilization of food is more efficient because the stomach is oxygenated more, therefore operating more effectively.  Improvement of nervous system health occurs involving the brain, spinal cord, nerve centers, and nerves.  It rejuvenates the pituitary and pineal glands as well as the skin.  The lungs become more healthy and powerful.  Deep slow diaphragmatic breathing is said to reduce the work load of the heart.  It is believed that this breathing process assists in weight control as well as relaxes the mind and the body.  

Various Exercises and Practices to Optimize Lung Function
Conscious breathing is known as the process of becoming aware of the bodies respiratory function.  It provides access to the unconscious mind and is used to join mind, spirit and body. Thousands of years ago in ancient India and China people began to understand that the link to a long healthy life is becoming conscious of the body (Hoopes, 2004).  Conscious breathing has been long used to reach enlightenment using breath to initiate awareness of the unconscious mind.  It is believed that the simple act of being aware of breathing dramatically increases its quality as long as practices are done right.  Spiritual leaders, such as yogis, who teach the art of breathwork, share a common principle of internal cleansing, getting rid of the old, worn and stale and exchanging it for the fresh, new and energized (Hoopes, 2004).  Inhalation provides fresh oxygen and exhalation rids of carbon dioxide and toxins, thus purifying the bloodstream.   

Yogis are those that teach the art of yoga.  Yoga involves pranayama breathing which means “breath control.”  Pranayama breathing appears to shift the autonomic nervous system from sympathetic dominance and has been show to positively affect immune function, hypertension, asthma, autonomic nervous system imbalances and psychological or stress-related disorders (Novotny, 2007) Ancient yogis found that breathing is the key to life and therefore developed many mechanisms for utilizing the different components of breath to clarify the mind and the body in order to bring about union with the divine and self-realization (Newman, 2006).  This form of developed exercise is meant to link the conscious mind (central nervous system) with the unconscious mind (autonomic nervous system) or the mind to the body.  The only way to do so is through the art of breath control.  There are many practices to enhance breath control such as Yoga, Tai Chi, QiGong however, there is a general term used to describe it, breathwork.  


Yoga means union and discipline that looks back at least 5,000 years and is meant to help find peace of mind to heal the body.  It has four general goals; 1) regeneration or health, and the end of suffering, 2) skillful action, 3) integration or self-knowledge and 4) liberation (Rosen, 2002).  Yoga tackles stress, promotes whole body fitness and is said to have healing powers.  Studies show that yoga aids in circulation, reproduction, respiration, digestion, muscle tone, improves posture, cleanses the body and frees breathing. It is a practice meant to calm minds and reduce stress.  


Yoga is an art that involves postures and breath to create a connection between breathing and body control.  It greatly influences flexibility, strength, and balance.  It uses mind power to build body power (Budilovsky, 1998).    Breathing is an important aspect of yoga.  It is important to remember to breathe through the diaphragm because it is the most efficient way of breathing.  According to wise yogis, the length of life is a matter of the number of breaths, not the number of years (Budilovsky, 1998).   
Tai Chi is a practice that directs the body, mind and spirit to attain physical and mental balance.   This art can be approached in many ways as a fighting technique, a healing art, a health and fitness exercise, a relaxation technique or as a spiritual meditation (Chaline, 1998).  It derives in China and has been carried out for the past two and a half thousand years where breath work is heavily incorporated.  Breath work is considered to ignite ch’i. 

Tai Chi is underlined with the philosophical basis of ch’i. Ch’i is the energy or force of witch all existence derives.  The theory of Yin and Yang is another principle by which Tai Chi is based.  It is the theory that everything is balanced, that one cannot be without the other.  Light and dark, black and white, hot and cold are examples.  The key is finding the balance between each.  In Chinese medical theory, the human body has both Yin and Yang organs.  As long as they are balanced by the ch’i, they are healthy (Chaline, 1998). It is believed that the mind and the body can work holistically to heal itself.  They both interact and influence health in a positive or negative way.   

The philosophies of QiGong (pronounced chee-gong) and Tai Chi are similar.  QiGong is over two and a half thousand years old.  It is considered to be the art of cultivating internal energy and involves different methods of movement, postures and meditation.  In English is means “breathing exercise” or “energy skill.”  QiGong is an important part of traditional Chinese medicine.  There are hundreds of techniques in China and they are broken down into several different categories: medical- to maintain health and to cure disease, martial- to improve martial valor and fighting technique and religious- to achieve spiritual enlightenment (Chaline, 1998).   

It has been noted that the positive effects of QiGong have yet to be explained by modern science.  It has been claimed to promote function of organs, regulate the connection of the nervous systems with other system of the body, to build up inner strength and increase vitality.  QiGong aids the heart by supporting blood circulation, improves the digestive system, and accelerates metabolism. QiGong exercises can be used to cure disease and keep good health because breathing exercise can increase vital energy to build vitality and prevent ill health (Connor, 1992).

Leading medical experts agree that breathwork can be utilized to enhance health and longevity by aiding in the prevention, intervention and treatment of disease.  It is the art of moving spiritual energy throughout the body.  Breathing exercises can induce relaxation and relieve stress (the cause main precursor for disease).  Breathwork can effectively promote healthy digestion, improve circulation, correct irregular heart rhythms, control oxygen and carbon dioxide levels, regulate lower blood pressure, and improve or balance nervous system function.  

Nasal Diaphragmatic Pursed-Lipped Breathing Exercise Program Utilized in the Study

Participants involved in the study engaged in a nasal diaphragmatic pursed-lipped breathing exercise regimen that lasted two weeks total.  They engaged the diaphragm muscle in their breathing pattern for five consecutive days each week.  Inspiration through the nose allowed for air inhaled to be filtered and clean.  The pursed-lipped action allowed for expiration to be slowed allowing for maximal oxygen to be consumed by the lungs.  The exercise program began slowly to assure that the technique was learned and practiced effectively.  Week one consisted of breathwork that was under close supervision.  Week two’s sessions gave leeway for the participant to engage the breathwork as was comfortable to them to build up to fifteen minutes, however it was still supervised.  
Day one of sessions was the initial phase and introduction to the nasal diaphragmatic pursed-lipped breathing technique.  All testing involved the participant to be in supine position each exercise.  It consisted of about five minute’s total of exercise.  The intensity was low to initiate and allow the participant to correctly engage the diaphragm and adapt to the breathing exercise.  The warm up for the exercise was consistent for the rest of the days throughout the study and lasted between two-three minutes.  It included a slow full nasal diaphragmatic inhale that lasted three-four seconds.  They were to hold the breath for three seconds followed by a slow full exhale that lasted four-five seconds.   Participants were given a small break, where they were to breathe normally, to stop and make the necessary adjustments to their technique.  The warm up circuit lasted 10-12 seconds.  The exercise involved a repeated full nasal diaphragmatic pursed-lipped breath (10-12 seconds) and a (10 second) break between each breath for a total of nine breaths.  This equaled to about three minutes of work.  They received a one minute break before the breathwork that consisted of five-six consecutive breaths that lasted about one minute.

As each day progressed, the duration of the breathing exercise time increased.  Day two involved the warm up for two-three minutes.  The exercise was just like day one that included a full nasal diaphragmatic pursed-lipped breath followed by a 10 second break.  The intensity was increased by totaling 18 breaths plus break that amounted to about six minutes of work.   A two minute break was given before the breathwork which required the participant to perform 10-12 consecutive breaths that equaled to about two minutes.  The total work for day two was approximately eight minutes.  

Day three involved the same warm up.  The exercise was just like day one and two that included a full nasal diaphragmatic pursed-lipped breath followed by a 10 second break.  The intensity was increased by totaling 27 breaths plus break that amounted to about nine minutes of work.   A two minute break was given before the breathwork which required the participant to perform 16-18 consecutive breaths that equaled to about 3 minutes.  The total work for day three was approximately 12 minutes.  

Day four also involved the same warm up.  The exercise changed in that it involved the yoga complete breath (5-7-8 breath).  It still involved the diaphragmatic pursed-lipped breath followed by a 10 second break, however the only thing changed is the count.   It included a slow full nasal diaphragmatic inhale that lasted five seconds.  They were to hold the breath for seven seconds followed by a slow full exhale that lasted eight seconds.   The intensity was increased by utilizing this technique.  Participants practiced this technique for about two minutes that presented about four breaths.  A two minute break was given before the breathwork which required the participant to perform six breaths plus a ten second break that equaled to about twelve minutes.  Then they were to complete eight consecutive 5-7-8 breaths for a total of about four minutes.  Total work for day four was approximately 15-16 minutes.  

Day five began with the warm up for 2-3 minutes.  The yoga complete breath was still used.  The intensity was increased by utilizing this technique with no breaks.  Participants completed the 5-7-8 breath for about two minutes that composed about six breaths.  A two minute break was given before the breathwork which required the participant to perform twelve consecutive 5-7-8 breaths with no break that equaled to about four minutes of work.  They were given a two minute break then a repeat of the twelve consecutive breaths took place.  Then they were to complete eight consecutive 5-7-8 breaths for a total of about four minutes.  Total work for day four was approximately eight to ten minutes.  

During week two, each participant engaged in 15 minutes total of nasal diaphragmatic-pursed-lipped breathing each day for five consecutive days.  Their instructions required them to breathe using the nasal diaphragmatic pursed-lipped breathing technique as best they could for up to 15 minutes.  They were to engage in about a total fifteen minutes of breathwork. They were to take in full nasal diaphragmatic inspiration, hold for three counts, and release the expiration through pursed-lips at their own pace.  The study required that each participant successfully completed ten days total of the nasal diaphragmatic pursed-lipped breathing exercise.  

In conclusion, breathing efficacy is vital to optimal health and longevity.  Studies have shown that a healthy person should be able to breathe two, three, or four breaths per second, very quickly.  A healthy person should also be able to breathe slowly for a few minutes that include two, three, or four breaths per minute.  A healthy person should also be able to pause for at least 30 seconds after an exhale with no pain.  Finally, a healthy person should be able to breathe low in the belly or high in the chest (Brule, 2007).  

This study states that the quality of breathing is often taken into cognitive consideration. Breathing pattern identities differ among various situations that involve physical, emotional, mental and spiritual circumstances.  It is thought that too many people rely on shallow thoracic breathing rather than deep diaphragmatic breathing (Takaha et al., 1995).   Decreased quality of physiological functions is a result of inefficient breathing patterns.  Deep diaphragmatic breathing provides us with the most efficient amount of oxygen.  Enhancements of breath pattern allow for balance and harmony to take place within the body increasing the quality of our physiological functions, and ultimately our health and vitality.  

CHAPTER III 

METHODS


Research methods utilized in this study are arranged in the following segments: (a) setting, (b) subjects (c) procedures (d) research design, and (e) statistical analysis.

Setting


Data used to assess participants were gathered in the Human Performance Laboratory in the Department of Exercise and Sport Sciences at NMHU.

Participants

The study entailed a group of twenty selected adult volunteered participants that were clientele of the NMHU Wellness Center or were affiliated with the Department of Exercise and Sport Sciences at NMHU.  The study consisted of both male and female participants; ages ranged 18-80 years.  Informed consent was obtained from each participant prior to the testing (Appendix A).  Approval from the NMHU Institutional Review Board was attained prior to data collection (Appendix B).

Procedures


Lung Capacity measurements were taken by the principle investigator before and after each participant engaged in the nasal pursed-lipped diaphragmatic breathing exercise routine.  The program began slow and progressed each day Monday through Friday for two weeks giving a total of ten days (Appendix C).  Lung capacity was measured using the Collins spirometer located in the NMHU Wellness Center before and after the exercise regimen.  The spirometry test was performed with a spirometer that utilizes a mouthpiece and disposable tubing that connects to a machine that records results and illustrates them on a graph. Prior to the test the participant was recommended to not eat a heavy meal and to empty the bladder right before testing.

· Participants were to sit and breathe quietly from the spirometer. Nose clips were used to assure that air is exerted solely through the mouth.  
· After several breaths the resting end-expiratory level was determined.  
· The participant was required to perform a maximal inspiration followed by a normal breathing pattern then a slow complete expiration.  It was important that the participant has his/her mouth closed tightly around the tubing while measurements were taken. 
Test measurements were obtained by normal breathing, and/or forced inspiration and expiration.  The volume of air inhaled or exhaled and each breath taken was recorded and analyzed.
Research Design


This study consisted of an experimental research design that was meant to test the effect of the treatment variable, a two-week nasal pursed-lipped diaphragmatic breathing exercise program on the independent variable, time of testing which has two levels pre and post.  The dependent variable consisted of lung capacity with four levels that involved dimensions of tidal volume, inspiration reserve volume, expiratory reserve volume, and total lung capacity.  
Internal validity was controlled through the following measures:

1) The Collins spirometer was checked before each lung capacity measurement took place.


2) Principle investigator implemented exercises and collected data.  

External validity was compromised due to the differing fitness levels of participants as well as the small sample size.

Statistical Analysis


Dimensions of lung capacity before and after various progressive breathing exercise routines were compared pre- and post-test using a dependent t-test on each of the four hypotheses.  Significance was tested at p<. 05 level to control for Type I errors.  The Statistics Package for Social Science (SPSS) version 15 was used for analysis.  

CHAPTER IV

RESULTS


This chapter was divided into three sections:  a) descriptive characteristics sample, b) comparison of pre and post TV, c) comparison of pre and post IRV, d) comparison of pre and post ERV, and e) comparison of pre and post TLC.

Descriptive Characteristics of Sample

The descriptive characteristics of the sample (N = 22) are presented in Table 2.  The subjects consisted of 17 males, aged 18 - 43years and 5 females, aged 19-25 years.  

Table 2
Descriptive Characteristics of the Sample (N = 22)

Variable




Mean ± SD


Range


Age





24.15 ± 6.13


18 to 43

Height





70.23 ± 4.49


62 to 79

Body weight (N = 5, females)


169.3 ± 31.46


138 to 217


Tidal Volume 

Pre (L)





0.61 ± 0.20


0.36 to 1.2

Post (L)




0.67 ± 0.30


0.34 to 1.8
Inspiratory Reserve Volume

Pre (L)





0.87 ±0.27


0.4 to 1.5

Post (L)




0.88 ± 0.21


0.5 to 1.45
Expiratory Reserve Volume

Pre (L)





0.61 ± 0.19


0.3 to 0.95

Post (L)




0.58 ± 0.22


0.4 to 1.05
Total Lung Capacity

Pre (L)





3.7 ± 0.81


2.26 to 4.91

Post (L)




3.79 ± 0.80


2.26 to 5.06
Comparison of Pre and Post TV

Tidal volumes were compared pre and post a two-week nasal pursed-lipped diaphragmatic breathing exercise program.  A dependent t-test revealed no significant difference in average TV with the breathing exercise program (t = -1.578, p = 0.131).  Therefore the hypothesis that there will be no significant difference in the average tidal volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program was supported.
Comparison of Pre and Post IRV

Inspiratory reserve volumes were compared pre and post a two-week nasal pursed-lipped diaphragmatic breathing exercise program.  A dependent t-test revealed no significant difference in average IRV with the breathing exercise program (t = -0.194, p = 0.848).  Therefore the hypothesis that there will be no significant difference in the average inspiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program was supported.

Comparison of Pre and Post ERV

Expiratory reserve volumes were compared pre and post a two-week nasal pursed-lipped diaphragmatic breathing exercise program.  A dependent t-test revealed no significant difference in average ERV with the breathing exercise program (t = -0.054, p = 0.958).  Therefore the hypothesis that there will be no significant difference in the average expiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program was supported.

Comparison of Pre and Post TLC

Total lung capacities were compared pre and post a two-week nasal pursed-lipped diaphragmatic breathing exercise program.  A dependent t-test revealed no significant difference in average TLC with the breathing exercise program (t = -1.569, p = 0.133).  Therefore the hypothesis that there will be no significant difference in the average total lung capacity in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program was supported.

CHAPTER V

DISCUSSION


The following chapter is discussed in the following order: a) forced expiration spirometry testing, b) the spirometer technician, c) time of testing and d) participants.

Forced Expiratory Spirometry Testing
This study obtained measures from participants that included TV, IRV, ERV, and TLC values.  Forced vital capacity (FVC) is the maximal volume of air that can be exhaled in liters.  It has two sub-divisions that involve forced expiratory volume in one second (FEV1) and forced expiratory volume in three seconds (FEV3).  This form of spirogram testing records the volume of air exhaled over time (Altose, 1979). These measures could have been more effective in showing statistical significance.  Maximal expiratory flow depends on the participant’s effort.  Forced expiratory volume in one second is considered one of the primary indicators of lung function (http://en.wikipedia.org/wiki/Spirometry).  
Measuring FEV1/FVC may have been a more effective way to determine whether the particular exercise regimen used in this study had a significant impact on lung function.  It is evident that FEV1/FVC is most widely used to assess lung function therefore for future research FEV1/FVC testing should be administered.  The identification of statistical significance between the two-week program and lung function was not found in this study.  Although, perhaps using measurements of forced expiration may persuade significant results.  
The Spirometer Technician 

The technician plays a very important part in obtaining valid and reliable results using the spirometer.  Proper training should be attained prior to test administration.  This training is needed to provide the technician with basic skill and knowledge to offer correct performance and give meaning to data.  In order for a spirometer test to be considered valid, it is recommended that at least three acceptable tests should be obtained.  The information gathered from these tests should be understood and applied accordingly by the technician.  

Standards of spirometry testing have been established by the American Association of Respiratory Care (AARC), 1996.  These standards recommend that testing ought to be administered under the management of a doctor that is specially trained in pulmonary function testing where value of results can be swayed by lack of proper instruction minor to insufficient technician training. It is stated that technicians be required to have training documented as well as complete capability assessments in spirometry.  
Spirometry can be administered by persons who meet criteria for either Level I or Level II, according to AARC.  Level I involve training that ends with the ability to demonstrate proper performance of spirometry testing.  Educational requirements include at least a high school diploma or one or more years of college.  It is suggested that an approved training course is taken followed by at least six months of supervised training.  Level II involves a formal education that contains two or more years of college-level studies in biologic sciences and/or mathematics.  Thus training should include two or more years of experience administering spirometry. One of the following credentials is recommended: Certified Respiratory Therapy Technician (CRTT), Registered Respiratory Therapist (RRT), Certified Pulmonary Function Technologist (CPFT), and/or Registered Pulmonary Function Technologist (RPFT). 
Foregoing this study, the principle investigator had no prior training with spirometry testing.  Therefore results may be skewed.  Proper instruction on the spirometer apparatus may have not been completed to the upmost requirement.  The lack of control for variance on this matter could be a prime factor that no significant difference was found in this study between the two-week breathing exercise regimen and lung function.
Time of Testing 

Participants in this study were to engage in ten days total within two-weeks of a nasal pursed-lipped diaphragmatic breathing exercise program.  The time undergone each day varied from five to fifteen minutes.  This length of time may have not been sufficient enough to establish statistical differences in lung capacity measurements in healthy people. A pilot study conducted in 2003 by P.K. Vedanthan, M.D., and N.V. Raguram, B.E., utilized six adult asthmatic participants to distinguish the effects of yoga breathing techniques (YBTs) in exercise induced asthma.  A pre- and post- test was given using a spirometer that measured FEV1.  The participants were to engage in a yoga breathing program for two weeks 30 minutes a day.  Although the study revealed no statistical significance, the overall conclusion of the study deemed that YBTs can be used to relieve mild asthma attacks.  
Another study used a six-week yoga program to determine its effects as a treatment for depression, anxiety and stress (Campbell & Moore, 2004).  It concluded that this six-week program was sufficient enough in reducing symptoms of depression, stress and anxiety.  An additional study was conducted to measure the impact of Hatha yoga on smoking behavior (Mclver, O’Halloran, & McGartland, 2004).  The study also used the FEV1 measurement pre-and post- test using a spirometer as well as other modules to assess smoking behavior.  The exercise program lasted a total of five weeks where each participant was to engage in Hatha yoga for 60 minutes one time a week.  Conclusions state that, although there was significant difference in various behaviors and thoughts towards the cessation of smoking, there was no improvement in lung function.  There was no significant difference in pre-and post FEV1/FVC.  In fact, it dropped 78.6%.  
A different study was conducted that was meant to determine the positive impact that yoga and pranayama may have on obesity, hypertension, blood sugar and cholesterol.  This research did indeed verify that the particular yoga and pranayama, utilized in a camp that lasted a total of seven days three hours each session, enhanced the health status of individuals suffering these conditions (Gokal, Shillito & Maharaj, 2007).  Time seems to be an integral part in developing successful breathing exercise regimens.  Those who participated in this two-week nasal pursed-lipped diaphragmatic breathing exercise regimen practiced this breathing form for less than 15 minutes a day which may be insufficient to establish significant results on lung capacity.  
Participants


The study lacks statistical power due to the small number of participants as well as subject selection bias.  The study consisted of a total of 20 participants made up of 75% male and 5% female all of which live active lifestyles and are relatively healthy.  Results showed that there was no significant difference in lung capacity measurements when considered as a whole.  A larger study with better selection and outcome measures may influence the power of the statistics.  Increasing the sample population size may determine significance.  

Numerous research studies have been undergone that use various yoga breathing techniques (YBTs) to relieve different physiological dysfunctions, more specifically in the lungs.  A pilot study conducted to distinguish the effects of YBTs in exercise induced asthmatics only involved six participants (Vedanthan et al., 2003). Moreover, the study on the impact of Hatha yoga on smoking behavior used 20 participants and did not find statistical significance on lung capacity measurements of FEV1 (Mclver et al., 2004).  It was recommended at the end of all these studies that a larger sample size and selection measures should be considered for further research.  Therefore, the selection and range of participants within this particular nasal pursed-lipped diaphragmatic breathing exercise program could confirm the non-significant impact it had on lung capacity measurements.  
CHAPTER VI

SUMMARY, CONCLUSIONS, RECOMMENDATIONS, AND FINDINGS

This chapter contains to Summary, Conclusions, Recommendations, and findings based on this study.

Summary


The aim of this study was to determine whether a two-week nasal pursed-lipped diaphragmatic breathing exercise program had a significant impact on the average lung capacities of various adult participants.  Lung capacity assessments took place before and after the breathing exercise regimen and were based on four dimensions that included; tidal volume, inspiratory reserve volume, expiratory reserve volume and total lung capacity.  Data were gathered by using a Collins Spirometer located at the NMHU Wellness Center, part of the NMHU Department of Exercise and Sport Sciences.  The study consisted of participants both 17 male and five female. The majority of the participants were affiliated with the NMHU athletics program.  

The breathing exercises required participants to inhale through the nose and to exhale through the mouth with pursed-lips.  The proper technique allowed them to utilize the diaphragm in order to increase the volume of air made available to the lungs.  They were to hold their breath for a specific amount of time before a slow and controlled release.  The beginning of the program was designed to initiate diaphragmatic movement during conscious breathing at rest.  Therefore its intensity was low and it gradually increased the first week each day.  The second week consisted of them to breathe on their own for a specific amount of time.  The objective was to establish the proper technique in order for the participant to effectively breathe on their own.  


Results of the analysis revealed that there was no significant difference on the average:

-   Tidal volume (t = -1.578, p = 0.131), 
-  Inspiratory reserve volume (t = -0.194, p = 0.848), 
-  Expiratory reserve volume (t = -0.054, p = 0.958), and 
-  Total lung capacity (t = -1.569, p = 0.133) 
The probability of significance was based upon measures taken before and after a two-week nasal pursed-lipped exercise program. This study did not prove that this particular two-week nasal pursed-lipped diaphragmatic breathing exercise program was effective in obtaining statistical significance on lung capacity based on the four dimensions.  However, individually, there was evidence that various participants did gain benefit from the breathing exercises based upon data collection.  Also, the participants did learn how to use the diaphragm effectively to begin to utilize and fashion the art of breath control.

Conclusions

The following conclusions are made from this study:

1) There was no significant difference in the average tidal volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.

2) There was no significant difference in the average inspiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.

3) There was no significant difference in the average expiratory reserve volume in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.

4) There was no significant difference in the average total lung capacity in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program. 

Recommendations


The following recommendations were made for future research:

1) The study entailed a group of healthy volunteers who live active lifestyles.  They are involved in athletics at NMHU.  Therefore, they utilize the breathing apparatus on a daily basis when they train for their particular sport.  The exercise regimen may perhaps be more effective in showing significance in sedentary `individuals.

2) A larger sample size should be investigated for future research in increase validity.

3) This study was made up of a younger population.  Older adults may prove to be more beneficial.

4) The two-week time frame may have not been long enough to establish a significant difference in lung capacity.  A longer exercise program may be more effective.  

5) A comparison between males and females on lung capacity can take place to identify possible statistical significance between genders.

6) All breathing exercise sessions occurred while the participant was in supine position.   Different postural positions can be implemented during the breathing sessions.  
Findings

The principle findings from this study are listed below:

1) Tidal Volume Results- this study found that there was no significant difference in the average TV between a pre and post lung capacity assessment after a two-week nasal pursed-lipped diaphragmatic breathing exercise program.  However, results demonstrate that 65% of the participants did indeed show an increase in TV.  The increases ranged from 0.01L to 0.6L.  In addition 30% of the participants showed a decrease in TV. The decreases ranged from 0.04L to 0.23L.  Finally, 5% of participant’s TV measurements remained the same.  

2)  Inspiratory Reserve Volume Results- this study found that there was no significant difference in the average IRV between a pre and post lung capacity assessment after a two-week nasal pursed-lipped diaphragmatic breathing exercise program. Yet, results demonstrate that 50% of the participants did in fact show an increase in IRV.  The increases ranged from 0.05L to 0.5L.  Additionally 35% of the participants showed a decrease in IRV. The decreases ranged from 0.05L to 0.55L.  Lastly, 15% of participant’s IRV measurements remained unchanged.  

3) Expiratory Reserve Volume Results- this study found that there was no significant difference in the average ERV between a pre and post lung capacity assessment after a two-week nasal pursed-lipped diaphragmatic breathing exercise program. Alternatively, results demonstrate that 40% of the participants did indeed show an increase in ERV.  The increases ranged from 0.05L to 0.45L.  Also, 45% of the participants showed a decrease in ERV. The decreases ranged from 0.05L to 0.3L.  Finally, 15% of participant’s ERV measurements remained constant.  

4) Total Lung Capacity Results- this study found that there was no significant difference in the average TLC between a pre and post lung capacity assessment after a two-week nasal pursed-lipped diaphragmatic breathing exercise program. Results demonstrate that 50% of the participants did indeed show an increase in TLC.  The increases ranged from 0.02L to 0.49L.  In addition 40% of the participants showed a decrease in TLC. The decreases ranged from 0.01L to 0.35L.  Finally, approximately 10% of participant’s TLC measurements remained the same.  
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Appendix A

Informed Consent Form
Principal Investigator: Loretta Sanchez
Title of Research Study:  “Does a two-week nasal diaphragmatic pursed-lipped breathing exercise program have a significant effect on average lung capacity on four dimensions that include inspiratory reserve volume, expiratory reserve volume, tidal volume and total lung capacity?”
Informed Consent for Lung Capacity Assessments


I agree to voluntarily engage in an experimental research study that emphasizes a two-week nasal pursed-lipped diaphragmatic breathing technique.  Lung capacity will be assessed before and after the program.  A Collins Spirometer will be used to measure the following components; 1) inspiratory reserve volume, 2) expiratory reserve volume, 3) tidal volume and 4) total lung capacity.

Purpose


The purpose of this experimental research study is to measure inspiratory reserve volume, average expiratory reserve volume, average tidal volume, and average total lung capacity in participants before and after a nasal pursed-lipped diaphragmatic breathing exercise program.  Participants in the study will undergo a breathing exercise treatment and be tested on various lung capacity measures before and after the treatment to determine if the breathing patterns made a difference in lung capacity. 

Test Procedures

The spirometry test will be done with a spirometer that utilizes a mouthpiece and disposable tubing that connects to a kymograph which records results and illustrates them on a graph. It is recommended that the participant does not eat a heavy meal before spirometry testing and that the bladder is emptied prior to testing.

 Participants are to sit and breathe quietly from the spirometer until a consistent breathing pattern is established. Nose clips are used to assure that air is exerted solely through the mouth.  After several breaths the resting end-expiratory level is determined.  To perform the spirometry test, a maximal inspiration is taken followed by a slow complete expiration.  The participant is required to have  has his/her mouth closed tightly around the tubing while measurements are taken.  Test measurements are obtained by normal breathing, and/or forced inspiration and expiration.  The volume of air inhaled or exhaled and the length of time each breath takes are recorded and analyzed.

Risks

The risks are minimal for most people.  However because the test involves forced breathing, some people may experience temporary shortness of breath and may feel uncomfortable due to the mouthpiece and physical position throughout the test.  

Benefits

The test is meant to measure lung capacity on four dimensions, this information can be useful to the client to create awareness about their own lung function.  Breathing pattern will be manipulated throughout the research study.  Nasal pursed-lipped diaphragmatic breathing is meant to improve lung function by initiating movement of the diaphragm muscle to allow for optimal oxygen consumption.  The program is designed to move away from thoracic (chronic shallow) breathing and activate participants awareness to involve the whole breathing apparatus effectively to enhance health and promote well-being and longevity.  We cannot and do not guarantee or promise that you will receive any benefits from this study.  

Costs and Payments


There is no cost for the participants enrolled in the research protocols.  

Confidentiality


All recorded data measurements and any other information involving participants will be confidential in that I, the principal investigator will only have access to.  

Voluntary Participation


Participation in this experimental research study is voluntary.  Thereby, refusal to participate will involve no loss of benefit or penalty to which the participant is entitled.  Participants may discontinue participation at any time without penalty or loss of benefits.    

Before you complete and sign the form, please ask any questions that you might have on any aspect of the study that is at any length unclear.  


YOU ARE MAKING A DECISION WHETHER OR NOT TO PARTICIPATE.  YOUR SIGNATURE INDICATES THAT YOU HAVE DECIDED TO PARTICIPATE, HAVING READ THE INFORMATION PROVIDED ABOVE.


I acknowledge that I have read a personal copy of this consent form.  Copy received:____












    (initial)


____________________________

______








Signature of Participant      


Date

__________________________


______



Signature of Principal Investigator          

Date

The information gathered from this study may be combined, without identifying information, and taken together to be used for future research.  If you have any questions, please call Dr. Pete Leroy, faculty supervisor of this project at: pleroy@nmhu.edu or 426-2233.  If you have any ethical questions or concerns please contact Dr. Erika Derkas, Chair of the Institutional Review Board at: ederkas@nmhu.edu or 454-3432

Appendix B
NMHU IRB Approval

03/02/09

From: Erika Derkas, Ph.D., IRB Chair

Department of Social and Behavioral Science

Hewett Hall Room 214

Las Vegas, New Mexico  87701

To:  Loretta Sanchez, Principal Investigator

Re:  Review of Protocol

Your project titled, “Does a two-week nasal diaphragmatic pursed-lipped breathing exercise program have a significant effect on average lung capacity on four dimensions that include inspiratory reserve volume, expiratory reserve volume, tidal volume and total lung capacity?”,  ” has been approved by Expedited Review.  If your project has not been completed within one year of the approval date, you must resubmit your application to the Institutional Review Board Committee.

The Institutional Review Board Committee operates under the Code of Federal Regulations Title 45, Part 46, which describes research procedures for the protection of human subjects.  In compliance with these regulations, YOU MUST INFORM THE COMMITTEE OF ANY PROPOSED CHANGES IN YOUR RESEARCH ACTIVITY INVOLVING HUMAN SUBJECTS AND SUBMIT SUCH CHANGES FOR COMMITTEE APPROVAL, unless the change is necessary to eliminate immediate apparent hazards to your subjects.  It should also be noted that if any subject reports experiencing physical or emotional trauma as a result of participation in your research, you must provide written report of the complaint to the Institutional Review Board Committee.                                 

If you have any questions regarding these procedures or other questions regarding the protection of human subjects, please do not hesitate to contact me or any other member of the committee.  

Thank you,

Erika Derkas, Ph.D.

Institutional Review Board Chair

Department of Social and Behavioral Sciences

505-454-3432

ederkas@nmhu.edu
Appendix C

The Two-week Nasal Pursed-lipped Diaphragmatic Breathing Exercise Program Used in This Study

Week One

Day One 

Initial phase- Introduction to Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- total approximate 5 minutes of breathwork

Intensity- low

Warm up and day one exercise- 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

* Stop and make proper adjustments- breathe normally

Resume- 10-12 sec circuit plus 10sec break = 3 breaths per minute

· Slow full inhale 3-4 sec

· Hold for 3 sec

· Slow full exhale 4-5 sec

Break- 10 sec breathe normally

Lasts 2-3 minutes

Exercise- repeat full nasal diaphragmatic pursed-lipped breath (10-12 sec) and break (10 sec) for a total of 9 breaths plus break = 3 minutes of work 


Break- 1 minute

BREATHWORK

· 5-6 consecutive breaths = 1 minute

Day Two 

Phase one- Introduction and Practice to Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- total approximate 8 minutes of breathwork

Intensity- low

Warm up and day two exercise- 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

* Stop and make proper adjustments- breathe normally

Resume- 10-12 sec circuit plus 10 sec break = 3 breaths per minute

· Slow full inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale 4-5 sec

Break- 10 sec breathe normally

Lasts 2-3 minutes

Exercise- repeat full nasal diaphragmatic pursed-lipped breath (10-12 sec) and break (10 sec) for a total of 18 breaths plus break = 6 minutes of work 


Break- 2 minute

BREATHWORK

- 10-12 consecutive breaths = 2 minute

Day Three 

Phase two- Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- total approximate 12 minutes of breathwork

Intensity- low- moderate

Warm up and day three exercise - 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

Resume- 10-12 sec circuit plus 10 sec break  = 20 sec and 3 breaths per minute

· Slow full inhale 3-4 sec

· Hold for 3 sec

· Slow full exhale 4-5 sec

Break- 10 sec breathe normally

Lasts 2-3 minutes

Exercise- repeat full nasal diaphragmatic pursed-lipped breath (10-12 sec) and break (10 sec) for a total of 27 breaths plus break = 9 minutes of work 


Break- 2 minutes

BREATHWORK

- 16-18 consecutive breaths = 3 minutes

Day Four 

Phase three- Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- total approximate 15-16 minutes of breathwork

Intensity- moderate

Warm up- 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

· Repeat with 10 sec break for five breaths about 1.5-2 minutes

Exercise- the Yoga complete breath or 5-7-8 breath plus 10 seconds break = 30 sec or 2 breaths/min = 2 minutes- 4 breaths

· Slow full inhale for the count of 5

· Hold for 7

· Slow full exhale for the count of 8

Break- 10 sec breathe normally

2 minutes break

BREATHWORK


5-7-8 breath

-     6 breaths plus 10 sec break = 12 minutes of work 


Break- 2 minutes


Repeat 5-7-8 breath 

· 8 consecutive breaths = 4 minutes

Day Five 

Phase four- Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- total approximate 8 minutes of breathwork

Intensity- moderate- high

Warm up- 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

· Repeat with 10 seconds break for five breaths about 1.5 - 2 minutes

Exercise- the Yoga complete breath or 5-7-8 breath = 20 sec - 3 breaths/min = 2 minutes no break – 6 breaths

· Slow full inhale for the count of 5

· Hold for 7

· Slow full exhale for the count of 8

2 minute break

BREATHWORK


5-7-8 breath

· 12 consecutive breaths = 4 minutes of work 


Break- 2 minutes


Repeat- 5-7-8 breath

· 12 consecutive breaths = 4 minutes of work

Week Two

Day 6-10

Final Phase- Nasal Diaphragmatic Pursed-lipped Breathing Technique- Supine

Time- 15 minutes

Intensity- moderate- high (pending on participants comfort level)

Warm-up- 10-12 sec each inspiration and expiration circuit 

· Slow full initial nasal diaphragmatic inhale for 3-4 sec

· Hold for 3 sec

· Slow full exhale for 4-5 sec

· Repeat with 10 seconds break for five breaths about 1.5 - 2 minutes

BREATHWORK


Breathe according to comfort level.

· Deep nasal diaphragmatic inspiration 

· Hold for three

· Slow full exhale

Repeat three times for five minutes – one minute break in-between  
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