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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 (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.   

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 (or Research Questions)
The following hypotheses (or research questions) 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). 
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).  
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).
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.  

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).
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).
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). 

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).    

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.  

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.
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.  
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.  
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