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ABSTRACT 

Pickett, Carolyn M., D.O., M.S. Does Osteopathic Manipulative Treatment 

Improve Dyspnea and Exercise Tolerance in Subjects with Stable Chronic Obstructive 

Pulmonary Disease? Master of Science (Clinical Research and Education - OMM), May 

2006, 54 pages, 10 tables, 4 figures, references 48 titles. 

Chronic Obstructive Pulmonary Disease (COPD) is the fourth leading cause of death 

globally and is projected to increase. This highly prevalent and costly disease causes 

reduced physical and social functioning, and none of the existing medications for COPD 

seem to modify long-term decline in lung function. COPD patients with severe dsypnea 

have more deficits in health status and energy. Reduced functional status has been 

significantly correlated with health related quality of life. Osteopathic Manipulative 

Treatment (OMT) has been suggested for treatment of COPD as early as 1902, some 

research indicates that OMT may improve dyspnea and exercise tolerance, yet there are 

few published studies on OMT and COPD. 

Study goals were to increase scientific knowledge about how OMT may immediately 

improve dyspnea and exercise tolerance in stable COPD following exertion. This RCT 

was approved by the Institutional Review Board at the University of North Texas Health 

Science Center (UNTHSC) in Forth Worth and funded by the Osteopathic Research 

Center (ORC) at UNTHSC. 



• Hypothesis 1: A single intervention of OMT will improve dyspnea in a stable 

COPD subject, as measured by response to the Borg scale with exertion, when 

compared to no treatment. 

• Hypothesis 2: A single intervention ofOMT will improve exercise tolerance in a 

stable COPD subject, as measured by distance walked during the six-minute walk 

test, when compared to no treatment. 

Twenty-one subjects completed the trial, 10 in the OMT group and 11 in the no

treatment group. No significant differences were found in the Borg scale or 6MWT 

following OMT. This study is limited by a small sample size and single OMT 

intervention design; however, it does demonstrate the feasibility of this research at this 

institution and may lead to a larger, more definitive and funded clinical trial. 



DOES OSTEOPATHIC MANIPULATIVE TREATMENT IMPROVE DYSPNEA AND 

EXERCISE TOLERANCE IN SUBJECTS WITH STABLE CHRONIC 

OBSTRUCTNE PULMONARY DISEASE? 

Carolyn M. Pickett, D.O., M.S. 

APPROVED: 

h::Ji£+ 
,rrutlitt ~r 
v~Sd) 

University Member 



DOES OSTEOPATHIC MANIPULATIVE TREATMENT IMPROVE DYSPNEA AND 

EXERCISE TOLERANCE IN SUBJECTS WITH STABLE CHRONIC 

OBSTRUCTIVE PULMONARY DISEASE? 

THESIS 

Presented to the Graduate Council of the University of North Texas Health Science 

Center at Fort Worth in Partial Fulfillment of the Requirements for the Degree: 

MASTER OF SCIENCE 

By: 

Carolyn Pickett, D.O., M.S. 

Fort Worth, Texas 

May2005 



ACKNOWLEDGEMENTS 

This work could not have been done without the assistance of the department of 

Osteopathic Manipulative Medicine and the staff of the Osteopathic Research Center. 

I would like to thank Mo Som for collaborating with me and envisioning this project, 

as her strong work ethic and laughter made the experience fun. My graduate 

committee provided guidance and support throughout this arduous process and their 

redirection and encouragement has been priceless. I would like to specifically thank 

Dr. Stoll, my major professor and principal investigator, and Dr. Cruser, my 

committee member and once fellowship director, for their endless supply of research 

knowledge and patience with me throughout this undertaking. Finally, a special 

thank you is well deserved by the Undergraduate Manipulative Medicine Fellows 

who assisted in the treatment protocol and Kim Fulda for acting as our research 

coordinator and helping me analyze data. 

This study was funded in full by the Osteopathic Research Center (ORC), which 

is located at the University of North Texas Health Science Center at Fort Worth. 

iii 



TABLE OF CONTENT 

Page 
ACKNOWLEDGEMENTS ............................................................................................... iii 

TABLE OF CONTENT ..................................................................................................... iv 

LIST OF TABLES ............................................................................................................. vi 

LIST OF FIGURES .......................................................................................................... vii 

CHAPTER 

I. BACKGROUND & SIGNIFICANCE .................................................................... 1 

Introduction .............................................................................................................. 1 
Risk Factors ............................................................................................................. 2 
Definition ................................................................................................................. 3 
Diagnosis and Staging of COPD .............................................................................. 4 
Exacerbations of COPD ........................................................................................... 6 
Pathology ................................................................................................................. 7 
Symptomatology ...................................................................................................... 8 
Disease Management ............................................................................................... 9 
Health Related Quality of Life ............................................................................... l1 
Osteopathic Manipulative Treatment. .................................................................... 13 
Osteopathic Manipulative Treatment Literature Review ....................................... 17 

II. METHODS ............................................................................................................ 20 

Introduction ............................................................................................................ 20 
Subject Selection Recruitment ............................................................................... 22 
Study Protocol ........................................................................................................ 24 
Baseline Respiratory Questionnaire ....................................................................... 25 
6 Minute Walk Test ............................................................................................... 26 
Borg Scale .............................................................................................................. 27 
Patient's Perceived Improvement of Dyspnea Questionnaire ............................... 28 
Experimental Groups and Interventions ................................................................ 28 
Data analysis .......................................................................................................... 33 

iv 



RESULTS .......................................................................................................................... 35 

lntroduction .......................................................... .................................................. 35 
Description of the Population Demographics ....................................................... .3 5 
St. George's Respiratory Questionnaire (SGRQ) .................................................. 37 
Borg Scale .............................................................................................................. 3 7 
Six Minute Walk Test (6MWT) ............................................................................. 38 
Patient's Perceived Improvement ofDyspnea ...................................................... .40 

III. DISCUSSION ........................................................................................................ 41 

Demographics ........................................................................................................ 41 
Unique Osteopathic Manipulative Treatment Challenges .................................... .42 
Findings .................................................................................................................. 43 
Limitations ............................................................................................................. 44 
Conclusions and Future Clinical Studies .............................................................. .45 

APPENDICES ................................................................................................................... 47 
Appendix A ............................................................................................................ 48 
Appendix B ............................................................................................................ 50 

REFERENCES ............................................................................................................ , ..... 52 

v 



Table 1 

Table 2 

Table 3 

Table 4 

Table 5 

Table 6 

Table 7 

Table 8 

Table 9 

Table 10 

LIST OF TABLES 

Stages of COPD and therapy at each stage .................................................. 6 

Independent t-tests of subject characteristics ........................................... .48 

Chi-square test of reported symptomatology between groups .................. .48 

Independent t-tests between groups for St. George's Respiratory 
Questionnaire (SGRQ) calculated mean scores ........................................ .48 

Borg scale ratings between subjects throughout study protocol.. .............. 50 

ANCOVA test ofbetween subjects effects on dyspnea ............................. 49 

ANCOVA test ofbetween subjects effects on exercise tolerance ............ .49 

21-subject data set demonstrating individuals six-minute walk distance 
before and after intervention (6MWD#l, 6MWD#2) and absolute 
difference in distance walked ..................................................................... 51 

Paired sample t-tests of six-minute walk distance in meters 
among groups ............................................................................................. 49 

Multiple linear regression analysis ........................................................... .49 

VI 



LIST OF FIGURES 

Figure 1 Conceptual scheme of domains and variables involved in a quality of life 
assessment .................................................................................................. 11 

Figure 2 Jones' modified theoretical model ofHRQOL .......................................... l2 

Figure 3 Research design ......................................................................................... 21 

Figure4 Study protocol ............................................................................................ 24 

viii 



INTRODUCTION 

CHAPTER I 

BACKGROUND & SIGNIFICANCE 

Chronic Obstructive Pulmonary Disease (COPD) is the fourth leading cause of 

death in the world and is projected to increase in the coming years. 1
•
2

•
3 The National 

Heart, Lung, and Blood Institute (NHLBI) estimates that 14 million Americans have been 

diagnosed with COPD; an equal number is thought to be afflicted but remains 

undiagnosed.3 In 2000, there were approximately 8 million physician office visits, 

726,000 hospitalizations and 1.5 million emergency department visits for COPD. An 

enormous burden is placed on the American health care system, with estimated annual 

costs of $32.1 billion. 3 

Prevalence and morbidity data underestimate the total burden of COPD because 

the disease is often not diagnosed until it is clinically apparent and advanced. Mortality 

data may also be underestimated because of comorbidities often being cited as the cause 

of death with COPD as a contributory factor. 1
•
2 Women have a higher self-reported rate 

of COPD than men, but overall prevalence estimates show that COPD occurs 

predominantly in men.3 COPD affects whites more than blacks.1 Prevalence rises with 

increasing age, from 38.5 cases/1,000 persons in the 25-44 years of age group to 106 

cases/1,000 persons in the greater than 75 years of age group.4 

The adjusted death rate for COPD is 46% higher in males than in females.3 The 

COPD death rate for females, however, more than doubled between 1980 and 2000, 
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while the death rate for men has remained stable since 1985. In the United States, COPD 

death rates are very low among people under age 45, but increase with age, becoming the 

fourth leading cause of death over age 45.2 It is projected to be the fifth leading cause of 

mortality and morbidity worldwide by the year 2020.1 

Individuals with COPD experience dyspnea and limitations in physical 

functioning, which can lead to disability, alter an individual's lifestyle, and impaired 

health related quality of life (HRQOL).5 Adults with COPD have a prevalence of activity 

limitation approximately twice as high as adults without COPD.4 According to the 

CDC's surveillance summary report from 1971-2000, the age-adjusted employment rate 

is lower among persons who report they have COPD. In addition, COPD patients are less 

satisfied with their life, report less ability to perform activities of daily living, and poorer 

physical, social, and emotional function. 5 

Therefore, COPD is a major public health concern and a critical disease process to 

study. Further studies in Osteopathic Manipulative Treatment and COPD may improve 

the options for persons with COPD and lead to improvement in functional capacity in this 

population. 

RISK FACTORS 

Risk factors for COPD include both environmental exposures and host factors. 

The majority of cases of COPD in developed countries are attributable to smoking.1
.2'

6 It 

has been estimated that 80% to 85% of COPD cases in the United States are attributable 

to tobacco smoking. Most smokers suffer an accelerated decline in lung function that is 

dose and duration dependent. The remaining non-smokers with COPD have a 
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combination of environmental exposures including heavy exposure to occupational dusts, 

chemicals and air pollution. l.2 

The majority of the population has a normal decline in lung function with 

exposure to these environmental factors; however, individuals with a genetic host factor, 

such as the rare hereditary alpha-1 antitrypsin deficiency, have a premature and 

accelerated development of panlobular emphysema. This accelerated decline in lung 

function occurs in smokers and nonsmokers with alpha-1 antitrypsin deficiency. Asthma 

and airway hyperresponsiveness, identified as risk factors that contribute to the 

development of COPD, are complex disorders related to a number of genetic and 

environmental factors. How these trends are related to development of COPD is 

unknown. 1'
2 

DEFINITION 

COPD is a disease characterized by airflow limitation that is not fully reversible. 

The major pathologic abnormality in COPD is an abnormal response of the lungs to 

noxious particles or gases, which results in inflammatory changes that lead to 

characteristic signs and symptoms of cough and dyspnea (defined as shortness of breath, 

difficult or labored breathing, and subjective breathlessness). COPD is defined as 

features of both chronic bronchitis and emphysema. Chronic bronchitis is a clinical 

diagnosis defined by excessive secretion of bronchial mucus and is manifested by 

productive cough for three months or more in at least two consecutive years in the 

absence of any other disease. Emphysema is a pathologic diagnosis that denotes 

abnormal permanent enlargement of air spaces distal to the terminal bronchioles, with 
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destruction of their wall and without obvious fibrosis, resulting in trapping of air in the 

emphysematous portion of the lung. 6'
7 Patients with this disorder may have chronic 

bronchitis, emphysema, or both conditions simultaneously. 1•2•
6
•
7 

DIAGNOSIS AND STAGING OF COPD 

A diagnosis of COPD should be considered in any patient who has symptoms of 

chronic cough with sputum production, dyspnea and exposure to risk factors for the 

disease. 8 The results of physical examination early in the disease course may be normal 

or may show a prolonged expiratory phase and wheezing on forced exhalation. As the 

disease advances, the anteroposterior diameter of the chest increases and hyperinflation 

occurs, causing diminution of both breath sounds and heart sounds. As patients approach 

very severe COPD, physical signs become more obvious and include cachexia, use of 

accessory muscles for breathing, and peripheral edema due to right heart failure. Chest x

ray classically shows hyperinflation, flattening of the diaphragm, and increased retro

stemal air space. 7 

The diagnosis is confirmed and staged by the use of spirometry. Spirometry is a 

test of the air capacity of the lung, which utilizes a machine called a spirometer to 

measure the volume of air inspired and expired by the lungs. Spirometry is the gold 

standard for diagnosis and is the most reproducible, standardized, and objective way of 

measuring airflow limitation.1
•
2
•
6
•
7 Spirometry is also useful for monitoring the disease 

course. Patients with COPD may have a forced expiratory volume in one second (FEV I) 

less than expected for normal subjects of similar body mass. In addition, patients have 

both a decreased forced vital capacity (FVC) and a FEVt!FVC ratio.7 COPD is therefore 
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a disease state that presents with characteristic symptoms, but is confinned by 

spirometry. 

FEV tiFVC less than 70 percent and a post-bronchodilator FEV 1 less than 80 

percent predicted confirms the presence of airflow limitation that is not fully reversible. 1•7 

COPD patients demonstrate an accelerated decline in FEV 1 as compared with the normal 

decline seen with aging. Many patients with COPD remain relatively asymptomatic until 

FEV 1 reaches approximately 50 percent of the predicted normal value. Once this 

threshold is reached, patients will often develop the characteristic symptoms of COPD, 

including cough, dyspnea, wheezing, and expectoration of phlegm. The symptoms of 

COPD predictably worsen as lung function deteriorates. 7 

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) has 

provided evidenced-based management guidelines for COPD. GOLD guidelines 

advocate staging COPD severity by spirometry and make specific recommendations 

based on stage as depicted in Table 1.1
•
2 There are five stages to this disease, zero to IV. 

Stage 0 (zero) defines the condition characterized by classic clinical symptoms, cough 

and sputum production, but normal spirometry. Stage I, or mild, defines patients with a 

FEV 1/FVC of less than 70 percent, and an FEV 1 of greater than 80 percent predicted, with 

or without chronic symptoms. Stage IT, or moderate, is defined as a patient who also is 

with or without chronic symptoms, but who has an FEV 1/FVC less than 70 percent and a 

FEV 1 of greater than or equal to 50 percent, but less than 80 percent predicted. Patients 

with Stage ll often present for the first time to a physician with dyspnea or exacerbations 

of their condition. Stage ill, or severe, is defined as a FEV 1/FVC less than 70 percent 

and a FEV 1 greater than 30 percent but less than 50 percent predicted. Stage IV, very 
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severe COPD, is defined as FEV 1/FVC less than 70 percent and FEV 1 less than 30 

percent or less than 50 percent predicted with the presence of respiratory failure. In this 

stage, the patient's quality of life is significantly affected and mortality is high.1·2 

New 0: At 
I: MUd D: m: IV: Very Severe Risk Moderate Severe 

Characteristics • Chronic • FEY1/FVC< • FEY1/FVC • FEY1/FVC< • FEY .IFVC<70% 
symptoms 70"/o <70% 70"/o • FEY.<30% or FEY1<50% predicted 

• Exposure to • FEY 1~80% • 50"/oS • 30"/oS plus chronic respiratory failure 
risk factors • With or FEY 1<80"/o FEY.<SO"Io 

• Normal without • With or • With or 
spirometry symptoms without without 

svmotoms symptoms 
Avoidance of risk factor(s); influenza vaccination 

Add short-acting bronchodilator when needed 
Add regular treatment with one or more long acting 
bronchodilators 
Add rehabilitation 

Add inhaled glucocorticosteroids if repeated 
exacerbations 

Add long-term oxygen if chronic 
respiratory failure 
Consider sur2ical treatments 

Table I: Stages of COPD and therapy at each stage 
Adapted from Global Initiative for Chronic Lung Disease (GOW) Executive Summary: 2005 update. 1 

EXACERBATIONS OF COPD 

COPD is associated with exacerbations of symptoms. Common causes of an 

exacerbation include infection of the tracheobronchial tree and air pollution. However, 

approximately one third of exacerbations have no identifiable cause. Several conditions 

can mimic the symptoms of an exacerbation such as pneumonia, congestive heart failure, 

pneumothorax, pleural effusion, pulmonary embolism, and arrhythmia. Therefore, 

assessing severity of an exacerbation includes the patient's medical history, symptoms, 

physical examination, lung function tests, arterial blood gas measurements, and other 

laboratory tests. I.2 Further discussion of the diagnoses of exacerbations of COPD is 

beyond the scope of this thesis. 
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PATHOLOGY 

COPD is characterized by chronic inflammation throughout the airways, 

parenchyma, and pulmonary vasculature. Macrophages, T lymphocytes, and neutrophils 

are increased throughout the areas mentioned above. Activated inflammatory cells 

release a variety of mediators, such as leukotriene B4, interleukin 8, and tumor necrosis 

factor alpha, capable of damaging lung structures and sustaining neutrophilic 

inflammation. 1'
2

'
7 

In the central airways, inflammatory cells infiltrate the surface epithelium. 

Enlarged mucus secreting glands and an increase in the number of goblet cells are 

associated with mucus hypersecretion. In the peripheral airways, chronic inflammation 

leads to repeated cycles of injury and repair of the airway wall. The repair process results 

in increasing scar tissue formation, narrowing of bronchioles, and fixed airway 

obstruction. Destruction of the lung parenchyma in COPD patients typically occurs as 

centrilobular emphysema. This involves dilation and destruction of the respiratory 

bronchioles. Pulmonary vascular changes include thickening of the intima, followed by 

an increase in smooth muscle and the infiltration of the vessel wall by inflammatory 

cells.1.2.6 

Pathological changes in the lungs lead to corresponding physiological changes 

characteristic of the disease, including mucus hypersecretion, ciliary dysfunction, airflow 

limitation, pulmonary hyperinflation, gas exchange abnormalities, pulmonary 

hypertension, and cor pulmonale. Mucus hypersecretion and ciliary dysfunction lead to 
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chronic cough and sputum production. Expiratory airflow limitation, best measured by 

spirometry, is the hallmark physiological change of COPD and the key to diagnosis of the 

disease. In advanced COPD, peripheral airway obstruction, parenchymal destruction and 

pulmonary vascular abnormalities reduce the lung's capacity for gas exchange, producing 

hypoxemia. Pulmonary hypertension develops in very severe COPD and is the major 

cardiovascular complication of COPD and indicates a poor prognosis. 1•
2

•
6 

COPD is associated with systemic effects, such as systemic inflammation and 

skeletal muscle dysfunction. Evidence of systemic inflammation includes the presence of 

systemic oxidative stress,9 abnormal concentrations of circulating cytokines 10 and 

activation of inflammatory cells. 11 Evidence of skeletal muscle dysfunction includes the 

progressive loss of skeletal muscle mass and the presence of several biomechanical 

abnormalities. 12 These effects have important clinical consequences, as they contribute 

to the limitation of patients' exercise capacity and thus the decline of health status in 

COPD. 1
•
2

•
7 

SYMPTOMATOLOGY · 

Chronic cough, usually the first symptom of COPD to develop, may initially be 

intermittent, but as disease progresses, is present throughout the day. Dyspnea is the 

reason most patients seek medical attention and is the major cause of disability and 

anxiety associated with the disease. As lung function deteriorates, breathlessness 

becomes more intrusive. Wheezing and chest tightness are relatively nonspecific 

symptoms and may vary between days and over the course of a single day. 1 
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Exacerbations of COPD most commonly present with worsening respiratory 

symptoms. Increased breathlessness, wheezing, chest tightness, increased cough and 

sputum, change of color of sputum, and fever are frequent complaints of patients with 

exacerbations ofCOPD. 1
•
2
•
13

•
14 

DISEASE MANAGEMENT 

According to GOLD guidelines, an effective COPD management plan includes 

four components: 1) assess and monitor disease; 2) reduce risk factors; 3) manage stable 

COPD; 4) manage exacerbations.' Assessing and monitoring the disease has been 

discussed earlier in Diagnosis and Staging of COPD. As stated above, the number one 

risk factor for COPD is tobacco smoking. In order to promote smoking cessation, the 

CDC and the National Institutes of Health (NIH) have developed a program entitled 

Healthy People 2010, which outlines goals and objectives to promote respiratory health 

through prevention, detection, treatment, and education. 13 Smoking cessation is the only 

measure known to slow the progression of COPD, and while smokers do not regain lost 

lung function when they stop smoking, the rate of loss approaches that of non-smokers. 14 

Table 1 demonstrates pharmacological therapy recommendations at each stage of 

COPD. None of the existing medications for managing stable COPD modify the long

term decline in lung function that is the hallmark of the disease. 2 Effective 

pharmacotherapy is focused on slowing the decline in lung function and providing 

symptomatic relief, because the pathophysiologic changes in COPD are irreversible.6 

Medications used for this purpose include short and long-acting bronchodilators, 

corticosteroids, theophylline, and mucolytic agents. Bronchodilator medications are 
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central to the symptomatic management of COPD since they have several beneficial 

effects, including alleviation of dyspnea, reduction in exacerbations of COPD, 

improvement in exercise tolerance, and improvement in quality oflife. 15
•
16 

Data also shows that inhaled corticosteroids reduce the frequency of 

exacerbations and improve health status in patients with COPD; therefore, GOLD 

guidelines recommend regular use of inhaled corticosteroids in symptomatic patients with 

an FEV t less than 50 percent predicated and in those who have experienced at least three 

exacerbations in one year. 1 The management of exacerbations depends on severity and 

may involve hospitalization. Further discussion is beyond the scope of this thesis. 

Nonpharmacological therapies for symptom relief include supplemental oxygen 

and pulmonary rehabilitation. The long-tenn administration of oxygen to patients with 

chronic respiratory failure has been shown to increase survival. Because of the expense 

of long-tenn oxygen therapy, guidelines have been developed for its appropriate use. In 

order to qualify for continuous home oxygen therapy, patients must have a resting Pa02 

of less than 55 mm Hg (or oxygen saturation of less than 88% ), or a resting P a02 of 56 to 

59 mm Hg (or oxygen saturation of 89%) in the presence of; ( 1) dependent edema, 

suggesting the presence of right heart dysfunction; (2) pulmonale on the ECG; or (3) 

erythrocythemia (hematocrit greater than 56%). Patients may qualify for non-continuous 

oxygen therapy if they desaturate with exercise or sleep to a P a02 of less than 55 nun Hg 

or an oxygen saturation of less than 88 percent. t.2,
7 

An additional nonpharmacological therapy that all COPD patients benefit from is 

exercise training programs. Exercise helps COPD patients improve with respect to both 

exercise tolerance and symptoms of dyspnea and fatigue. Pulmonary rehabilitation is 

10 



defined as a multidisciplinary program of care for patients with chronic respiratory 

impairment that is individually tailored and designed to optimize physical and social 

performance and autonomy. 6•
17 

Lung volume reduction surgery is indicated in some patients. Lung volume 

reduction surgery (L VRS) is a procedure in which part of the lung is resected to reduce 

hyperinflation. L VRS may result in improved airflow, increased exercise tolerance, and 

decreased perception of dyspnea. However, hospital costs are high and L VRS is not 

recommended for widespread use.1
•
2
•
6 

HEALTH RELATED QUALITY OF LIFE (HRQOL) 

COPD produces only a few symptoms, but causes a wide range of effects on 

patients' daily lives including, social psychological and physical domains. The term 

quality of life is used in many contexts, usually to indicate the gap between that desired 

in life and that achievable. Health-related quality of life may be defined as: "the value 

assigned to duration of life as modified by the impairments, functional states, perceptions 

and social opportunities that are influenced by 

disease, injury, treatment or policy". 18 In 

essence, quality of life measurement is the 

process of quantifying the impact of disease 

on a patient's life and sense of well being. 

Figure 2 shows the conceptual scheme of 

domains and variables involved in a quality of 

life assessment. 

11 
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Schlenk and colleagues compared the impact of disease on HRQOL in individuals 

with COPD, and other chronic diseases. The study found that individuals with COPD 

report lower physical and social functioning.20 Viramontes and O'Brien, found that 

patients with more severe dsypnea had more deficits in domains of health perception, 

physical functioning, physical role, and energy.21 Moody, McCormick and Williams 

found that reduction in functional status was significantly correlated with HRQOL.22 The 

most common symptom of COPD is breathlessness, a distressing experience that is 

associated with limitations in activities of daily living, disability, and poorer HRQOL.18
•
23 

Though HRQOL is multidimensional, dyspnea is the hallmark symptom of COPD 

and the strongest factor contributing to patient's perception of quality of life. Jones' 

theoretic model of HRQOL in COPD was proposed to explain the impact of 

breathlessness (i.e. dyspnea) on HRQOL. The model displays the consequences of 

Figure 2: Jones modified theoretical model ofHRQOL24 

breathlessness and the 

progression of decreased 

functioning and physical 

impairment, leading to 

decreased HRQOL.24 

Figure 1 shows Jones' modified theoretic model which examines these simple causal 

relationships. The model is supported by the strong correlations between breathlessness 

and the progression of decreased functioning, physical impairment, reduced activities of 

daily living and lifestyle restriction in patients with COPD. 18
• 
24 

Between the years 2003 and 2005 there was a marked increase in published 

research in the area of HRQOL measures in the COPD population. Quality of life is now 
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a common outcome in studies of patients with COPD. A PubMed search crossing COPD 

with quality of life in December 2005 yielded 1265 references. According to a review 

article in the Journal of Cardiopulmonary Rehabilitation in 2005 by Kaplan and Ries, 

there are several reasons for measuring quality of life in clinical studies: 1) HRQOL 

measures are used to quantify the impact of a condition and to compare the effects of 

COPD with the consequences of other chronic medical problems; 2) HRQOL measures 

can be used to evaluate changes resulting from clinical intervention or the course of 

disease; 3) HRQOL measures are necessary as a central component of cost-effective 

analysis. 25 

HRQOL measures can add to the objective physiologic parameters such as 

pulmonary function testing and oxygen saturation often studied in COPD trials. HRQOL 

involves aspects of health and disease that are directly perceived by the patient. Dyspnea 

and exercise tolerance are important factors in a COPD patient's perception of HRQOL, 

as each may impair the ability to carry out activities of daily living. 2 

A number of medical interventions have little or no effect on physiologic 

outcomes, but may improve the quality of life of in COPD patients. Osteopathic 

Manipulative Treatment (OMT} of COPD should be evaluated not only for the ability to 

improve physiologic outcomes, but also for it's potential to improve HRQOL. 

OSTEOPATIDC MANIPULATNE TREATMENT 

Osteopathic medicine has much to offer when diagnosing and treating the COPD 

patient. Somatic dysfunction as defmed by The Glossary of Osteopathic Terminology is 

"impaired or altered function of related components of the somatic (body framework) 

13 



system: skeletal, arthrodial, and myofascial structures, and related vascular, lymphatic 

and neural elements . .,26 Within the framework of this definition, the osteopathic 

approach draws on an exhaustive understanding of the neurological, musculoskeletal and 

lymphatic systems. 

The autonomic nervous system is the part of the nervous system concerned with 

innervation of involuntary structures such as the heart, lungs, smooth muscle, and glands 

throughout the body and is distributed throughout the central and peripheral nervous 

systems. The autonomic system is divided into two parts; the sympathetic and 

parasympathetic. Sympathetics prepare the body for an emergency; increasing heart rate, 

constriction of peripheral blood vessels, and blood pressure. The activities of the 

parasympthetics conserve and restore energy; slowing heart rate, and increasing 

peristalsis of the intestine and glandular activity. Parasympathetic influence via the 

vagus nerve is dominant in a normal functioning lung. This affects the bronchial 

epithelium producing a clear, saliva-like mucous blanket and slight increase in smooth 

muscle tone of the bronchial tubes, thus allowing moist and clean airways. 27 

Beginning with lung dysfunction and mucosal irritation, visceral afferent nerve 

endings in the lung are stimulated; this results in visceral afferent signals to the Tl-T6 

spinal cord levels. Chronic activation of these afferent autonomic pathways lowers the 

threshold for activation of the efferent nerves originating in these spinal cord regions. 

Viscerosomatic and somatovisceral reflexes occur in these lowered threshold segments. 

Sympathetic efferent innervation to the lung tissue exits the intervertebral foramen of the 

first six thoracic vertebrae Tl-T6. Somatic dysfunction in a COPD patient frequently 

occurs in these lower cervical and upper thoracic regions which may cause nerve root 
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irritation and affect the input of the sympathetic nervous system to the pulmonary 

tissue. 
28 

A prolonged increase of input from the sympathetic nervous system to the lungs 

results in vasoconstriction, tissue congestion, hypoperfusion of the lung tissue, and 

decreased oxygen supply affecting appropriate blood level of medications and 

appropriate clinical response to treatment.. In addition, epithelial hyperplasia can result 

from hypersympathotonia causing mucus to become thick, profuse, and difficult to 

expectorate. 28
• 
29 

The parasympathetic influence to the lung tissue is via the vagus nerve, which 

leaves the skull through the middle of the jugular foramen and passes through the 

superior cervical ganglion anterior to cervical vertebrae Cl. Patients with COPD may 

have somatic dysfunction in the upper cervical area, which is associated with facilitation 

of the parasympathetic nervous system input to the bronchial tree. 28
• 
29 

The motion of the rib cage is critical in COPD patients as it affects respiration and 

assists in venous and lymphatic return. During respiration the rib cage expands and 

contracts. Likewise, appropriate contraction and relaxation of the thoracoabdominal 

diaphragm is essential to respiration and movement of fluids throughout the body. The 

diaphragm attaches to the xiphoid process, first three lumbar vertebrae Ll-L3, lower six 

ribs. As the rib cage expands and the diaphragm contracts several systems are affected: 

1) the decreased intrapulmonary pressure draws in air; and 2) the decreased central 

venous pressure and increased intra-abdominal pressure assist in venous and lymphatic 

return.27 

Patients with COPD have restricted rib cage motion. The anteroposterior 

diameter of the thorax is increased as the ribs are elevated in inhalation somatic 
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dysfunction secondary to the hyperinflation of the diseased lungs. 28 COPD patients also 

have a flattened and less mobile thoracoabdominal diaphragm due to the hyperinflated 

lungs and its attachment to the lower six ribs in inhalation somatic dysfunction. This 

flattening impedes appropriate respiration, venous and lymphatic return. 29 

Lymphatic ducts are also innervated by the sympathetic nervous system; 

therefore, somatic dysfunction may further alter the normal lymphatic return. The right 

and left lymphatic ducts pass through the cervicothroacic diaphragm of the thoracic outlet 

bound by the first thoracic vertebrae, fust rib and manubrium of the sternum. 27 Releasing 

the myofascial restrictions in this region may improve lymphatic drainage as well. 

Somatic dysfunction of the cervical vertebrae, thoracic vertebrae, ribs, or 

associated ligaments and muscles involved in respiration, limit chest cage motion and 

may provoke symptoms of dyspnea, wheezing, or coughing. To compensate, the COPD 

patient undergoes musculoskeletal changes such as, increased forward bending of the 

thoracic spine and increased lordosis of the thoracolumbar region. 30 

In more severe stages of COPD, use of accessory muscles (i.e. scalenes) is 

required to overcome restricted thoracic mobility and improve breathing. The scalenes 

originate at the cervical vertebrae Cl-C6 and insert on the first and second rib. Scalenes 

become hypertrophied from overuse and can cause rotation of the cervical vertebrae and 

thus nerve root irritation as they exit the vertebral foramen. In addition, neurovascular 

compromise to the upper extremities may develop due to impingement of the brachial 

plexus by the chronically elevated first rib.31 

The level of somatic dysfunction in COPD is unique to each patient and may 

severely affect gait. According to Stiles, inefficient gait can increase metabolic demands 

16 



on the whole body up to 300% in a subject walking on a level surface.30 It is interesting 

to consider how the physical changes of COPD affect the patient's HRQOL in relation to 

dyspnea and exercise tolerance. 

OSTEOPATHIC MANIPULATIVE TREATMENT LITERATURE REVIEW 

The use of OMT for the treatment of COPD has been suggested in osteopathic 

literature from as early as 1902, in the Journal of the American Osteopathic Association. 

29 In 1912, Louisa Bums, D.O., published her experiences in diagnosis and treatment of 

chronic airway disease and improvement of the chronic symptoms related to the disease 

after OMT. 32 

The first clinical study of manipulation and pulmonary disease was published in 

1925 by Wilson. The study population suffered from asthma, an obstructive pulmonary 

disease like COPD. The study included twenty subjects with asthma who received a type 

of vaccine treatment and manipulative treatment. The study had no control group, does 

not describe the methodology used and specific outcome measures are not provided. 

However, 75% of patients reported temporary relief and 50% had fewer asthma attacks.33 

Howell and Kappler reported a case study in 1973 of OMT on a COPD patient 

who received treatment for sixteen months directed at mobilization of the rigid thoracic 

spine and chest cage. The patient had clinical improvement such as, increased walking 

tolerance and less frequent episodes of dyspnea; however, pulmonary function tests 

showed worsening hyperinflation. The authors concluded that new clinical outcome 

variables for evaluating OMT are needed.31 
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In addition Howell, Allen and Kappler, 1975, evaluated seventeen patients with 

COPD who received OMT over a nine month period. Pulmonary function tests and 

arterial blood gases were measured to evaluate the effect of OMT. Improvement was 

seen in arterial oxygen saturation, tidal lung volume and residual volume. The greatest 

change was seen in individuals who had developed the typical barrel chest of 

emphysema. An additional subjective measure was taken in which patients reported 

improvement in their severity score over a one year time frame. 34 This was not a 

controlled, randomized clinical trial and no report of frequency of treatment, data 

collection or statistical findings are provided. 

In 1975, Miller reported a study of twenty three patients with COPD randomly 

assigned to a treatment or control group. There were small changes in the pulmonary 

function tests between groups, although they were not statistically significant. Clinically 

significant changes were found in the treatment group, which included reduction in 

cough, dyspnea and respiratory infections. Increased walking capacity was also found to 

be clinically significant.35 No methodology was described for the study. 

Miller, 1977, conducted another clinical study to determine whether COPD 

patients benefited from removing or appreciably improving somatic dysfunction. Forty

four subjects were assigned randomly to one of two experimental groups, one receiving 

OMT and standard care, and one receiving standard care only. While manipulation did 

not change vital capacity or residual volume, manipulation improved work capacity and 

reduced dyspnea, at rest and during exertion. Work capacity and dyspnea were measured 

by responses to the Questionnaire on Respiratory Symptoms ( 1966). Ninety-two percent 

of patients in the treatment group, when responding to the above questionnaire, stated 
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that they were able to walk greater distances, had fewer respiratory infections, and less 

dyspnea then prior to treatment. The author concluded that in the area of subjective 

improvement statistically significant changes occurred in the treatment group. 36 

However, neither the duration nor frequency of treatment, methodology for OMT, 

collection of outcome measures, or statistical analysis was provided. These findings are 

difficult to interpret without proper explanation of methodology. Furthermore, the lack 

of a placebo group means the subjects are unblinded as to treatment. 

Numerous other observational studies and pilot projects suggest the value of 

continuing use of manipulative treatment to enhance self-healing mechanisms in systemic 

diseases. The magnitude of promoting health through prevention of degenerative change 

and maximizing function in COPD is often overlooked. When OMT of musculoskeletal 

dysfunction in COPD patients is combined with standard medical care, one can expect 

favorable outcomes. However, there are few published studies on OMT and COPD. The 

limited clinical trials suggest OMT may be efficacious in the progression of COPD and 

improvement of HRQOL in this patient population; although, the few studies have small 

number of subjects and have significant design flaws which prevent such conclusions. 

No research has been published in this area in the last thirty years and the role of OMT in 

the management of COPD continues to lack adequate support from prospective, 

randomized, blinded, controlled clinical trials. 
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INTRODUCTION 

CHAPTER II 

METHODOLOGY 

The overall goal of this study was to add to the limited evidence-based scientific 

body of knowledge concerning the impact of osteopathic manipulative treatment (OMT) 

on chronic obstructive pulmonary disease {COPD). This study may serve as a model for 

developing larger studies. The primary goal was to determine the efficacy of OMT as a 

conservative treatment for improvement of health related quality of life {HRQOL) in 

COPD subjects. This study used a prospective, randomized, controlled, single blinded 

design to examine whether OMT is an efficacious treatment for COPD when compared to 

standard medical care only/no OMT. 

This study was approved by the Institutional Review Board at the University of 

North Texas Health Science Center {UNTHSC) in Forth Worth and funded by the 

Osteopathic Research Center {ORC) at UNTHSC. The Principal Investigator in this 

study, Scott Stoll D.O., Ph.D., is the Executive Director of the ORC, an organization that 

was created to foster this type of clinical trial while training the next generation of 

clinical researchers. 

Given the understanding of the theoretical mechanisms of OMT on COPD, as 

detailed in Chapter l, two hypotheses were developed for this study. 
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• Hypothesis 1 : A single intervention of OMT will improve dyspnea in a stable 

COPD subject, as measured by response to the Borg scale with exertion, when 

compared to no treatment. 

• Hypothesis 2: A single intervention of OMT will improve exercise tolerance in a 

stable COPD subject, as measured by distance walked during the six-minute walk 

test, when compared to no treatment. 

Figure 3 depicts the design of this study. This study was conducted in the Internal 

Medicine Department at UNTHSC!fexas College of Osteopathic Medicine (TCOM) 

from January of 2005 to December of 2005. 

Hypothesis 1: A single Intervention of OMT will improve dyspnea in a 
stable COPD subject. as measured by response to the 
Borg scale with exertion. 

Hypothesis 2: A single intervention of OMT will improve exercise 
tolerance in a stable COPD subject. as measured by 
distance walked during the six-minute walk test. 

l 
Research Design 

• Single blind 
• Controlled 
• 21 subjects 
• Randomized to two groups: 

1. 0MT 
2. No Treatment 

• One treatment 

! 
l Outcome I Measures 

I 
~ J. 

Dyspnea Indices Exercise Tolerance Measures 

• Borg scale #1 (pre-treatment) 
• Patient's Perceived Improvement 

of Dyspnea Questionnaire (post- • Difference in distance walked 
treatment) during each 6MWT 

• Absolute difference between Borg 
scales before and after each 
6MWT 

Figure 3: Research Design 
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Outcome measures were selected specifically to test these hypotheses. For the 

purpose of this study, the outcome measures were: 1) a change in baseline dyspnea as 

measured by the Borg scale at rest before and after either OMT or a 30 minute rest, 2) 

change in dyspnea as measured by the Borg scale before and after each six minute walk 

test, pre and post-treatment and 3) exercise tolerance as measured by change in distance 

walked during six minute walk test pre and post-treatment. 

SUBJECT SELECTION AND RECRUITMENT 

A power analysis was not performed given a lack of previous studies of this 

scope. Consultation with the Department of Biostatistics at UNTHSC confirmed that 

because this was a preliminary study a large sample size and strict power calculations 

were beyond the scope of this study. Therefore, recruitment and enrollment continued 

for the greatest amount of time possible within the confines of medical school rotation 

blocks and deadlines for graduation. The study encountered recruitment and retention 

problems secondary to the limitations in physical functioning of many COPD patients, 

rotation blocks inhibiting continuous enrollment, and access to the pulmonary function 

testing equipment. This study's small sample size does not protect against a Type II 

error, detecting no relationship exists when in fact it does. 

The UNTHSC Institutional Review Board approved the research protocol, 

informed consents, and advertisements prior to starting the study. Subjects were 

recruited by referral from the Internal Medicine and Family Medicine clinics at the 

UNTHSCffCOM. Once a subject was recruited for the study, written informed consent 

for the research protocol was obtained. 
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Inclusion criteria for participation in this study were: 1) age 40-80 years of age; 

2) clinical diagnosis ofCOPD; 3) forced expiratory value FEV1/FVC less than 70 

percent. 1,2,5 

Exclusion criteria for participation in this study were: 1) current active 

pneumonia, pulmonary fibrosis, bronchiectasis, neoplasm; 2) inability to ambulate; 3) 

inability to perform pulmonary function tests; 4) inability to respond to questionnaires or 

give informed consent; 5) any contraindication to OMT (bone metastasis from any 

cancerous source, severe osteoporosis or osteomyelitis, fractures). 5 

After obtaining informed consent, initial plethysmography and spirometry test 

were performed by a respiratory technician to verify that subjects met the pulmonary 

function test inclusion criteria. After acceptance into the study protocol, subjects were 

randomly assigned to either the Osteopathic Manipulative Treatment group or the no 

treatment (i.e. rest) group. Demographics were then recorded and questionnaires were 

completed. Subjects filled out the St. George's Respiratory Questionnaire (SGRQ) and 

Borg Scale. 
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STUDY PROTOCOL 

( Informed Consent J 
Figure 4 presents the study protocol. All subjects were 

( Demographics ) enrolled in the study via the inclusion/exclusion criteria and 

[ 
Plethysmography/ l Spirometry Value 

consent process by the clinical research coordinator (CRC). 

l St. George's Respiratory 

J Questionnaire 

~ 

The inclusion/exclusion screening data was collected by the 

CRC who was trained by the Principal Investigator (PI). 

Outcome Measures 

( Borg Scale #1 ) 
( Six Minute Walk #1 ) 

Subjects received twenty five dollars for their travel time and 

expenses for the study. 

( Borg Scale #2 ) Subjects were randomized at the time that clinical 

~ eligibility for participation was confirmed. The CRC, PI and 
Randomization 

OMT I I Tre~nt respiratory technician were blinded to the treatment group 

~ ~ assignment. Two groups were used in this study: 1) an OMT 

l Plethysmography/ J Spirometry Value group and 2) no treatment/rest group. A Predoctoral Fellow 

( Five Minute Rest Period ) in the Department of Osteopathic Manipulative Medicine at 

~ ~ 
Outcome Measures UNTHSC!fCOM administered OMT under the direction of 

( Borg Scale #3 ) the Pl. Identical outcome measures were taken from each 

( Six Minute Walk Test #2 ) group over the same time intervals. 

( Borg Scale #4 ) 

"' ~ 
Patient's Pen:eived 

Improvement of Dyspnea 
Ouestionnnaire 

Figure 4: Study Protocol 
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The subjects of this study concurrently participated in another OMT study not 

discussed herein. Outcome measures for this study included pulmonary function testing 

as measured by spirometry from a MedGraphics PF/Dx 10850 series whole body 

plethysmography machine, conducted by a licensed respiratory therapist. 

BASELINE RESPIRATORY QUESTIONNAIRE 

St. George's Respiratory Questionnaire (SGRQ) has become one of the most 

widely used instruments for assessing health related quality of life in respiratory patients. 

It has been used extensively in descriptive and therapeutic evaluation studies. The SGRQ 

is a standardized, self-administered, airways disease-specific questionnaire divided into 

three subscales: symptoms (eight items), activity (16 items), and impacts (26 items). 

Each item in the questionnaire has an empirically derived weight. 37 SGRQ scores were 

calculated using score calculation algorithms and missing data imputation provided by its 

developer, P.W. Jones, St. George's Hospital Medical School, London, UK. Each of the 

three sections of the questionnaire was scored separately in the range of 0 to 100%. A 

summary score utilizing responses to all items is the total SGRQ score. Lower scores on 

the SGRQ indicated wellness, while higher scores suggest greater disability. 38 The 

questionnaire has been evaluated for validity and reliability in several studies of patients 

with chronic lung disease of varying severity, particularly COPD and asthma. Jones et al. 

found the SGRQ to demonstrate repeatability over a one year interval in asthma 

patients. 39, 40 
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The SGRQ will serve strictly as descriptive analyses of the COPD population in 

this study. The instrument's design limits its use as an outcome measure in a study of 

immediate affects. 

6 MIN WALK TEST 

The six minute walk test ( 6MWT) is a practical simple test that requires a 100-ft 

hallway, but no exercise equipment or advanced training for technicians. Walking is an 

activity performed by all but the most severely impaired patients. This test measures the 

distance that a patient can quickly walk on a flat, hard surface in a period of six minutes 

(6MWD). It evaluates the global and integrated responses of all the systems involved 

during exercise, including the pulmonary and cardiovascular systems, systemic 

circulation, peripheral circulation, blood, neuromuscular units, and metabolism. It does 

not provide specific information on the function of each of the different organs and 

systems involved in exercise or the mechanism of exercise limitation. Because most 

activities of daily living are performed at submaximal levels of exertion, the 6MWD may 

better reflect the functional exercise level for daily physical activity.41 Changes in 

6MWD after therapeutic interventions correlate with subjective improvement in 

dyspnea. 42 The reproducibility of the 6MWD appear to be better than the reproducibility 

ofFEV1 in patients with COPD. 43 The 6MWT has been validated by high correlation 

with heart rate, oxygen saturation, and the dyspnea responses when compared with 

standard bicycle ergometry and treadmill exercise. 44 According to one study, distances 

need to differ by 54 meters for the average patient to report subjective improvement in 

functional status. 45 
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The 6MWT was conducted according to the standardized protocol of the 

American Thoracic Society. Each patient completed two 6MWT, one prior to 

treatment/rest and one following. Subjects were instructed to walk the hallway at their 

own pace while attempting to walk as much distance as possible in the six minutes. The 

respiratory technician encouraged subjects with the standardized statements, "You are 

doing well," or "Keep up the good work," but was asked not to use other phrases. 

Subjects were allowed to stop and rest during the test, but were instructed to resume 

walking as soon as they felt able to do so. 41 Dyspnea, as measured by the modified Borg 

dyspnea scale was assessed at the start and end of the six minute walk test. 

BORG SCALE 

The modified Borg scale is a valid and reliable assessment tool for dyspnea used 

in pulmonary medicine and in exercise physiology studies. Reliability and validity have 

been reported in a general population and in COPD patients.46 The sensation of dyspnea 

is a sensory experience that is perceived, interpreted, and rated by the subject. The 

modified Borg scale consists of a vertical scale labeled 0 ("nothing at all") to 10 ("very, 

very severe") with corresponding verbal expressions of progressively increasing 

sensation intensity.47 The top end of the scale was anchored as the most severe degree of 

respiratory effort or discomfort. The Borg scale was presented immediately before and 

after each six minute walk test (6MWT). Subjects were asked to rate their 

"breathlessness or effort to breath" i.e. dyspnea, on the modified Borg scale. 
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PATIENT'S PERCEIVED IMPROVEMENT OF DYSPNEA QUESTIONNAIRE 

This questionnaire was useful in assessing a change in the subject's perception of 

dyspnea after OMT. The change in perceived dyspnea was measured by the subject's 

response to the question which reads, "I believe I can breathe better, because of my 

participation in the COPD study." The response was rated on a Likert scale of 1 to 5 with 

5 being the most agreeable. 

EXPERIMENTAL GROUPS AND INTERVENTIONS 

This clinical trial involved two groups: Group I - OMT and Group II - No 

Treatment/Rest. All interventions occurred during one session. Outcome measures were 

taken at the intervals shown in Figure 4. All subjects were randomly assigned to groups. 

Subjects continued standard care by their primary care physician. The PI, CRC and 

treating Predoctoral Fellows met monthly for review of techniques and protocol to ensure 

a level of consistency in the application of technique. 

The manipulative treatment protocol was standardized for all subjects and 

included an opportunity to individualize treatments to specific structural changes 

diagnosed in each subject. Depending on the diagnosis palpated on exam and the 

subject's response to a technique, the fellow was given flexibility within the protocol to 

choose techniques most clinically appropriate for the subject. This protocol was used to 

address any somatic dysfunction in the regions of the body which are hypothesized to be 
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associated with COPD. This protocol was designed based on research and consultation 

with numerous Osteopathic Manipulative Medicine specialists, approved by the PI, and 

follows the standard set for OMT research by the NIH. This design includes three 

general considerations: 1) one technique may treat more than one type of dysfunction 2) 

more than one technique may be required to treat a single type of dysfunction and 3) all 

techniques work best when applied to a specific and accurate diagnosis. 

A Predoctoral Fellow provided OMT to Group I for approximately 30 minutes 

with a standard treatment protocol utilizing the techniques described below. 

1. Myofascial release: The dysfunctional component is moved in an indirect, direct, 

or combined fashion to achieve a balanced ligamentous tension or a point of ease 

until a release of tension and optimal musculoskeletal positioning is achieved. 

2. Inhibition: Steady pressure is applied to the soft tissues to effect relaxation and 

normalize reflex activity of hypertonic muscles. Slow and steady pressure is held 

until the point of muscle relaxation, followed by a slow release. 

3. Muscle Energy: This technique is used to treat areas of somatic dysfunction in a 

direct fashion to engage restrictive barriers. The subject is positioned in a 

manner where the restrictive barrier is engaged. The subject provides an 

isometric muscular contraction against the force provided by the operator for 

approximately 3 to 5 seconds. The subject then relaxes the muscular contraction 

and operator moves the subject into a new restrictive barrier. This is repeated 

approximately three to five times. 

4. Low Velocity/Medium Amplitude (L VMA): A direct treatment technique, in 

which all planes of motion of the joint are engaged toward the restrictive barrier 
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and at this localization point, variable degrees of force, springs the structure with 

intermittent pressure through the restrictive barrier. 

5. High Velocity/Low Amplitude <H\'LA): A direct treatment technique, in which 

all planes of motion of the joint are engaged toward the restrictive barrier. At 

this point of localization, a high velocity/low amplitude force is applied to move 

the joint through the restrictive barrier. 

6. Pumps: 

a. Thoracic pump: The subject in a supine position and the treatment 

provider at their head, palms placed over the subject's hands resting on 

their own pectoralis muscles below the clavicles and the subject was 

instructed to, "Take a deep breath and let it all out." As the subject 

exhales, the treatment provider follows the thorax to full exhalation while 

applying a gentle springing force. A compressive force was maintained 

while the subject takes a deep breath and inhalation was resisted until 

sufficient respiratory force accumulates and compression was suddenly 

released. 

b. Pedal Pump: Operator places hands on soles of feet and gently introduced 

rhythmic motion towards patient's head. Rhythm was established when 

the body rocked fluidly in steady oscillations. 

The treatment protocol was designed to address six main regions of the body. The 

goals and rationale according to region are: 

1. Occiput on Atlas (OA) Joint: Relieving compression of the OA joint and 

restriction of the surrounding myofascial tissues at the base of the skull, where 
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the vagus nerve exits the cranium through the jugular foramen, may correct 

parasympathetic imbalance. 

2. Cervical vertebrae (including cervicothoracic junction): COPD patients may 

have increased tension in accessory muscles, as these muscles assist in 

breathing in severe stages. The scalenes originate at cervical vertebrae C 1-C6 

and insert on the first and second rib. Hypertrophied scalenes can cause 

rotation of the cervical vertebrae and thus nerve root irritation as they exit the 

vertebral foramen. Specifically, parasympathetic imbalance, due to the close 

proximity of the vagus nerve's superior and inferior ganglia which lie anterior 

to cervical vertebrae Cl-C2. In addition, hypertrophied scalenes may impinge 

the brachial plexus and subclavian artery and vein between two of the scalenes 

and thus, cause neurovascular compromise to the upper extremities. 

3. Thoracic Spine: Somatic dysfunction of the thoracic vertebrae can irritate the 

nerve roots of the sympathetic nervous system as they exit the vertebral 

foramen of the thoracic vertebrae. Sympathetic innervation to the lung tissue 

comes from the first six thoracic vertebrae Tl-T6. Treatment of dysfunction 

in this region may reduce segmental facilitation and normalize autonomic 

activity important in both vasomotor and bronchomotor tone. 

4. Ribs: Subjects often develop a barrel chest due to hyperinflation of the lungs. 

Manipulative treatment to aid in chest cage motion may improve respiration, 

lymphatic flow, and circulation. COPD patients have increased difficulty 

exhaling (they are ''trapped" in inhalation somatic dysfunction); thus, a 

decreased motion of the ribs, an increased anteroposterior diameter, increased 
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thoracic kyphotic curve and flattening of the diaphragm. In addition, 

specifically anatomical changes to the first rib are important to correct 

because it plays an important role in restriction of lymphatic flow and 

circulation through the cervicothoracic diaphragm if misaligned. 

5. Diaphragms: Appropriate contraction and relaxation of diaphragms are 

essential to movement of fluids throughout the body. The right and left 

lymphatic ducts pass through the cervicothroacic diaphragm and releasing the 

myofascial restrictions in this region will improve lymphatic drainage. COPD 

patients have a flattened/less mobile thoracoabdominal diaphragm secondary 

to hyperinflation of the lungs and its attachment to the lower six ribs in 

inhalation somatic dysfunction. This flattening impedes appropriate 

respiration, venous and lymphatic return. 

6. Thoracic and pedal pump: After the above somatic dysfunction and 

myofascial restrictions are addressed with appropriate techniques, the thoracic 

and pedal pumps encourage improvement in the circulation of the body's 

fluids. 

Subjects in Group II, control group, were instructed to lie in a comfortable 

position for 30 minutes (the estimated duration of treatment time of Group 1), but 

received no other intervention. 
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DATA ANALYSIS 

This study was designed to be a Phase II pilot clinical trial of the immediate 

efficacy of osteopathic manipulative treatment on dyspnea and exercise tolerance in the 

COPD patient. Two hypotheses mentioned above guided this study. 

Analyses were performed using SPSS™ Version 11.5. Exploratory data analysis 

(EDA) was utilized in order to provide a full description of the population and the 

outcomes, prior to hypothesis testing. The EDA approach seeks to maximize insight into 

a data set, extract important variables, and test underlying assumptions.48 Chi-Square 

analyses and independent sample t-tests were computed to test for differences between 

the groups that may be attributable to disease severity or demographics such as age or 

gender. 

ANCOV A was used for analysis in order to control for the baseline values of 

dyspnea and exercise capacity in our study sample. The first hypothesis of this study 

called for several analyses using multiple linear regression analysis and analysis of 

covariance (ANCOV A). The multiple linear regression analysis was computed with 

response to the Patient's Perceived Improvement of Dyspnea Questionnaire as the 

dependent variable, with treatment group and the first Borg scale rating as the 

independent variables. This analysis tests for a significant change in dyspnea after 

treatment, while controlling for treatment group and baseline dyspnea. The ANCOV A 

analysis used the Borg scale mean absolute values for calculation. New variables were 
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computed taking the difference between the absolute value of the Borg Scale responses 

before and after each six minute walk. These new variables were compared between 

groups using ANCOV A. 

The second hypothesis called for ANCOV A to compare the baseline and endpoint 

six minute walk distance between groups. Statistical significance was set at a p value of 

0.05. 
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INTRODUCTION 

CHAPTER III 

RESULTS 

Following the initial screening, 24 subjects were accepted into the study protocol. 

One subject was excluded from the study due to a predisposed comorbidity of 

osteoporosis and another subject could not perform the pulmonary function tests. Twenty 

two subjects were randomized to one of the two groups following initial pulmonary 

function tests; however, a third subject chose to discontinue the study due to leg pain and 

inability to complete the six minute walk test. Of the 21 subjects who completed the trial, 

10 were in the osteopathic manipulative treatment (OMT) group and 11 were in the no 

treatment group. 

The 21 subjects who completed the trial were retained for statistical analysis. The 

subject who failed to complete the study was not considered for statistical analysis 

because of incomplete data. The other two subjects, who were excluded from the study, 

had only demographic data collected from them. This pilot study did not reach adequate 

enrollment numbers for statistical power. 

DESCRIPTION OF THE POPULATION DEMOGRAPHICS 

Various demographic descriptors of the subjects were collected to make 

comparisons between the groups. These demographics were evaluated in a 21-subject 

data set and are presented in Table 2 in Appendix A. 
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The final database used for statistical analysis included 21 subjects, 10 in the 

OMT group and 11 in the no treatment group. The subjects were primarily Caucasian 

(90%) and the majority of the subjects were female {62%). Analysis of the demographic 

frequencies found a mean age of63±11.7 years, mean height in meters of 1.7±0.13, mean 

weight of99.25±31.94kg, and a mean BMI of33.02±10.61 in the treatment group. In the 

no treatment group, a mean age of55±9.21 years, mean height in meters of 1.65±11, 

mean weight of78.29±13.72kg, and a mean BMI of28.87±6.79 were found. Eight of the 

10 subjects in the treatment group and 9 of the 11 in the no treatment group claimed to 

have comorbidities, mean 1.5±1.2, 2.1±1.8 respectively. All subjects were current 

smokers. Each group had similar pack year histories; treatment group mean pack year 

history 48.6±12.24 and no treatment group mean pack year history 40.3±24.83. 

Analysis of age, height, weight, BMI, number of comorbidities, and number of 

pack years smoking history for differences between groups using independent t-tests 

found no significant differences (p>0.05). Age (p=0.088) and weight (p=0.073) 

approached significance with greater values in the treatment group. The mean age of the 

treatment group was 63±11.56 and the mean weight was 99.25±31.94, whereas the no 

treatment group's mean age was 55±9.21 and the mean weight was 78.29±13.72. 

Symptomatology responses were analyzed using Chi square tests. Cough, 

sputum, wheezing, and shortness of breath are reported per experimental groups (N, 

percentage ofN) in Appendix A, Table 3. Due to a small sample size, Fisher's exact test 

was used because 2 out of 4 cells had expected counts less than five. There were no 
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significant differences between groups (p>O.l ). This indicates that neither group was 

more or less severe than the other at the start of the study. 

Exploratory data analyses revealed equal variances in all descriptive measures. 

Between group differences were not statistically significant for any demographic 

descriptives (p>0.05). 

ST. GEORGE'S RESPIRATORY QUESTIONNAIRE (SGRQ) 

The purpose of the SGRQ as an baseline measure was to assess Health Related 

Quality of Life (HRQOL) scores in this study population. While healthy subjects tend to 

score much lower in each category, our COPD subjects had higher (worse) scores, 

indicating greater disability. Mean SGRQ scores in this COPD sample are presented in 

Table 4 in Appendix A. No statistically significant differences were found between 

groups when analyzed using independent t tests, indicating comparable levels of 

disability between groups (p>O.l) .. 

BORG SCALE 

The responses to the Borg scale before and after the pre and post-treatment six

minute walk test (6MWT) are presented in Appendix B, Table 5. The absolute difference 

of subject's responses pre-treatment and post-treatment is also presented, thus giving a 

clearer picture of the level of dyspnea and change in reported dyspnea among subjects 

throughout the study. Subject 3 had the most dramatic changes after each 6MWT, with 

worsening dyspnea after intervention. Subject 19 did not complete either 6MWT because 

of fatigue. Subject 20 had the most improvement in change in dyspnea after intervention; 
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however, the absolute levels of dyspnea where more severe after intervention. There are 

no significant patterns of dyspnea between groups. 

Statistical analysis was performed for between group differences using analysis of 

covariance (ANCOV A). ANCOV A with the treatment group as the fixed factor, the 

post-treatment difference of Borg scale before and after the 6MWT as the dependent 

variable, and the pre-treatment difference of Borg scale before and after initial 6MWT as 

the covariant, revealed no significant difference between the groups (df=l, F=l.654, 

p=.217). Table for the ANCOV A can be found in Table 6, Appendix A. The analysis 

controlled for the subject's baseline dyspnea and revealed that each group's change in 

dyspnea after intervention or rest lacked statistical significance. 

6 MINUTE WALK TEST (6MWT) 

The distance walked was measured by the respiratory therapist who conducted the 

6MWT. The data were recorded in feet as measured and then converted to meters for 

analysis in order to be consistent with current literature. Statistical analysis was 

performed for between group differences using analysis of covariance (AN COY A). 

ANCOV A was performed with the treatment group as the fixed factor, the post-treatment 

six minute walk distance (6MWD) as the dependent variable, and the pre-treatment 

6MWD as the covariant, and this revealed no significant difference between the groups 

(df=l, F=.025, p=.876). Tables for the ANCOVA can be found in Table 7 in Appendix 

A. Levene's test of equality of error variances t = .064, tests the null hypothesis that the 

error variance equal. Thus, the analysis controlled for subject's baseline exercise 
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tolerance, and there were no significant differences in mean distance walked after 

intervention or rest. 

The raw data set, Table 8, Appendix B, revealed four subjects who had a change 

in distance walked after intervention of greater than 54 meters. This change met the 

criteria of the study by Redelmeier, Bayoumi, Goldstein and Guyatt for small differences 

in functional status using the 6MWD as a value predictor. The study revealed subjects 

more likely to report subjective changes in dyspnea with a change in distance walked as 

little as 54 meters. 42 The subject in the treatment group who walked 61 meters farther 

after OMT had Stage N, or very severe COPD. This subject's dsypnea worsened from 

slight to severe on the Borg scale during the protocol. Whereas, the two subjects who 

walked farther after a thirty minute rest period in the no treatment group had Stage I, or 

mild COPD. One of these subjects rated his dyspnea as severe and did not feel that this 

study helped him to breath better and the other indicated an improvement from moderate 

to slight dyspnea and strongly agreed that he breathed better because of his participation 

in this study. The other subject in the no treatment group, who walked 91 meters less 

after a rest period, had Stage III, or severe COPD, and indicated worsening of dyspnea 

throughout the protocol. 

Paired sample t-tests of the six-minute walk distance in meters for both groups are 

presented in Table 9, Appendix A. The no treatment group walked shorter distances than 

the treatment group on average before and after a rest period. Both groups walked further 

distances on average after treatment or a rest period respectively; however, neither groups 

change in 6MWD were statistically significant (p>0.05). However, an independent t-test 

between groups for 6MWD pre-intervention revealed a statistically significant difference 
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in baseline exercise tolerance (p=0.033). The treatment group walked a mean distance of 

500±149.6lmeters and the no treatment group walked a mean distance of326±185.97 

meters. 

PATIENT'S PERCEIVED IMPROVEMENT OF DYSPNEA 

A multiple linear regression analysis was performed with two independent 

variables, treatment group and Borg scale # 1, and the dependent variable being the 

subject's response to the statement, "I believe I can breathe better, because of my 

participation in the COPD study." Multiple linear regression with improved dyspnea as 

the dependent variable revealed that being in either the treatment group (p=.487) or the 

level of baseline dyspnea (p=.868) did not significantly affect the response to perceived 

improved dyspnea. See regression analysis in Appendix A, Table 10. 
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DEMOGRAPHICS 

CHAPTER IV 

DISCUSSION 

Subjects were recruited from the UNTHSC Family Medicine and Internal 

Medicine Clinics. This study's sample had Stage II, or moderate COPD as measured by 

pre-intervention spirometry values. This study consisted primarily of Caucasian females. 

Though the sample size was small, the treatment group and no treatment group were 

fairly similar in age, weight, height, BMI, smoking history and symptoms experienced; 

however, age and weight approached significance (p=0.09, 0.07 respectively). The 

treatment group's mean age and weight were both greater and could indicate poorer 

functioning. This may be clinically significant in that older and heavier patients tend to 

have more disability. In addition, an immediate OMT affect may be difficult to achieve 

in subject's with larger body habitus and more chronic tissue. Older patients are likely to 

have had COPD longer and likely have more intractable somatic dysfunction. 

Figures 1 and 2 in Chapter I demonstrate the number of domains and variables 

associated with assessment of Health Related Quality of Life (HRQOL). The multiple 

confounding variables are likely to explain the high SGRQ scores among this studies 

population. Multiple studies of normal subjects show scores in all categories less than 

ten. This study sample's mean calculated scores on the St. George's Respiratory 

Questionnaire (SGRQ) in all categories, symptoms, impact, activity and total, were 

similar in both groups and all greater than 40, thus indicating greater disability in this 
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study sample. There were no statistically significant differences in demographic or 

descriptive characteristics of the two groups in this study, indicating a homogeneous 

study sample. 

UNIQUE OSTEOPATHIC MANIPULATNE TREATMENT (OMT) CHALLENGES 

The OMT protocol in this study was designed with a balance between flexibility 

and standardization. This was achieved by dictating specific regions, associated with 

somatic dysfunction in COPD, to be treated but allowing several choices of techniques 

for each region. Each treatment provider has OMT techniques preferences that coincide 

with his or her level of skill and comfort. In addition, each patient presents with a unique 

body habitus and different physical findings on examination, which necessitates the need 

for some degree of flexibility. 

Other challenges in OMT research are treatment dosage and frequency. In the 

clinical setting dosage and frequency of treatment are often based on subjective patient 

reports and physician reimbursement. Current OMT literature does not provide standards 

for dosage and frequency; therefore, this pilot study took the first step of looking at 

immediate affects. It is not possible to conclude efficacy or appropriate dosage and 

frequency based on the findings of this study. Future studies with larger number of 

subjects and varying dosage and frequency will aid in determining these factors. 

Additionally, there are no existing standards for placebo in OMT research. 

Placebos in OMT literature have been chosen arbitrarily because there are no standards to 

validate any placebo used in manual medicine. Thus, with this knowledge and the 

challenges already faced in this study, regarding scheduling around medical school 
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rotations and difficult recruitment and retention, including a placebo group in this study 

would have decreased our power further and benefits were questionable. 

FINDINGS 

This pilot study does not reveal a single intervention of OMT to cause significant 

improvement in dyspnea in stable COPD subjects, nor significantly improve exercise 

tolerance in stable COPD subjects. However, these findings may be because of small 

sample size and cannot be generalized to OMT effectiveness on a COPD population. 

Although the data did not meet criteria for statistical significance, there does 

appear to be clinically significant findings. The treatment group walked more distance 

than the no treatment group on average before and after OMT; indicating that the no 

treatment group's functional baseline was poorer than the treatment group. Although 

there were not statistically significant differences, both groups walked farther distances 

on average after treatment or a rest period respectively. It is possible that this finding is 

clinically significant for practitioners who chose to employ OMT in the treatment of 

COPD in addition to standard of care. 

Twelve subjects rated a strong belief of improved dyspnea at the end of this study 

protocol, while the rest were neutral or in disagreement. Improvement in dyspnea was 

not statistically significant; however, 6 of the 21 subjects reported the strongest rating in 

response to the statement, "I believe I can breathe better, because of my participation in 

the COPD study". It is possible that simply by being involved in a study that the subject 

believes to impact their disease process skewed the ratings in a more favorable direction; 

thus, possibly masking the treatment effect. 
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COPD is a chronic illness with systemic affects on the body which lead to more 

than just physical symptoms. Breathlessnes, physical impairment, reduced activites of 

daily living, hopelessness, anxiety, and depression all contribute to a subject's perception 

ofHRQOL. Such confounding variables were impossible to control for in this study. 

LIMITATIONS 

This study's logistics and data analysis presented several challenges. First, the 

small sample size presented a problem for having good statistical power. As with most 

studies, recruitment was challenging and this study was discontinued with such small 

numbers in order to meet deadlines for graduation. 

During data analysis it was noted that many subject's had identical 6MWD pre 

and post-intervention. When asked, the respiratory therapist who recorded these 

distances, indicated that these were "estimates." More specific and accurate 

measurements of 6MWD would have been more ideal 

In addition, it may be assumed that multiple treatment providers required to finish 

the study brought controversy as to whether a single treatment provider might achieve 

better outcomes than multiple providers. Certain Predoctoral Fellows could have been 

less proficient in the techniques than others, despite repeated instruction. Lack of 

funding precluded use of experienced clinicians in this pilot trial 

Also, the study was conducted with the anticipation that statistically significant 

results would be evident after one OMT intervention on a study population with a chronic 

illness. Due to the limitations of medical school rotations and subject availability, it was 

desired but not feasible to carry out a multiple treatment protocol. 
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Finally, this study was conducted simultaneously with another ORC study on the 

same COPD population. The second 6MWT was taken shortly after completing a second 

set of pulmonary function tests related to the other study and it is likely that subjects 

reported more fatigue and walked shorter distances as result. However, both the 

treatment and no treatment group were affected equally by this factor. 

CONCLUSIONS & FUTURE CLINICAL STUDIES 

The results of this study although not statistically significant may be clinically 

significant in that the raw data indicate the possibility for improvement of dyspnea and 

exercise tolerance measures in COPD subjects through the use ofOMT. This preliminary 

study provides the framework for future studies and demonstrates feasibility of design 

and implementation. 

A larger sample size would increase the validity of a similar immediate affect 

study. The low enrollment number of this study lacks statistical power and is a major 

limitation. Lack of a placebo group utilizing a validated sham OMT is another major 

limitation. A protocol including a placebo group may identify the effect that is truly due 

to the action of OMT intervention. In addition, the treatment protocol could have 

contributed to worsened dyspnea. Perhaps a longer rest period after intervention would 

allow recovery from the dyspnea related to the amount of a subject's effort involved in 

the OMT intervention and therefore unmask an otherwise hidden positive OMT treatment 

effect 

In most scientific research, a stepwise approach is taken. The ORC funded a 

study by a former Undergraduate OMM Fellow in 2002-2003 which studied the affect of 
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OMT on normal subjects, showing improvement in objective measures of pulmonary 

function tests after one treatment. The COPD subjects in this study concurrently 

participated in a study of similar design with pulmonary function testing as outcome 

measures. This study was a design of simplicity and low cost given the confines of time 

and budget. 

The goal of future studies should be to correct the limitations of this study, 

determine safety and efficacy ofOMT, determine the mechanism ofOMT, and determine 

the dosage and frequency of OMT. My hope is that if OMT is proven safe, efficacious 

and cost effective, it will be incorporated into the clinical management recommendations 

for treatment of COPD. 
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APPENDIX A 

Tables of Statistical Tests 

Treatment No Treatment o value 
N 10 11 
Gender 

Male 5 3 
Female 5 8 

Age (Mean in years) 63 ± 11.56 55± 9.21 0.088 
Male 67 ± 11.86 55± 11.82 
Female 59± 11.05 54± 6.32 

Height (meters) 1.73 ± 0.13 1.65 ± 0.11 0.173 
Weight (kg) 99.25 ± 31.94 78.29 ± 13.72 0.073 
BMI 33.02 ± 10.61 28.87± 6.79 0.311 
Comorbidities (N) 8 9 

Number of comorbities (Mean) 1.5 ± 1.2 2.1 ± 1.8 0.393 
Smoking History 

Current smoker (N) 10 11 
Pack year history 48.6 ± 12.24 40.3 ± 24.83 0.374 

Table 2: Independent t-tests of subject characteristics 

value 
0.635 
0.659 
0.635 
0.999 

Treatment No Treatment D value 
Symptoms 74.3 ± 14.98 70.1 ± 18.01 0.642 

Impact 43.7 ±23.76 60 ± 19.57 0.103 

Activity 73.7 ± 22.61 77.2± 16.64 0.682 

Total 57.9± 20.42 67.2 ± 15.92 0.259 
Table 4: Independent t-tests between groups for St. George's Resptratory Questionnaire 
(SGRQ) calculated mean scores 
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variable: Bor difference 

Bor difference re-treatment 
Group (Treatment/No 
Treatment 

.772 

.217 
Table 6: ANCOVA test of between subjects effects on dyspnea 

D . bl 6MWD#2 ep vana e: - post-treatment 
pvalue 

6MWD #1- pre-treatment .000 
Group (Treatment/No Treatment) .876 

Table 7: ANCOVA test of between subjects effects on exercise tolerance 

Treatment No Treatment 
6MWD Pre Intervention 500 ± 149.61 326 ± 185.97 
6MWD Post Intervention 506 ± 146.09 345 ± 192.49 
P value -0.747 0.474 

*Plus-minus values are means ± SD 
Table 9: Paired sample t-tests of six-minute walk distance in meters among groups 

Coefficients( a) 

Unstandardized Standardized 
Model Coefficients Coefficients p value 

Std. 
B Error Beta 

1 (Constant) 4.348 .974 .000 
randomization group 
- Treat (T), No -.355 .500 -.165 .487 
Treatrnen~est(N) 

Borg scale # 1 - pre 
treatment six minute -.026 .153 -.039 .868 
walk .. 

a Dependent Variable: "I belt eve I can breathe better because of my parttctpatton m the 
COPD study." 
Table 10: Multiple linear regression analysis 
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Subject 
# 

Borg 
#1 

APPENDIXB 

Tables of 21-Subject Raw Data 

Borg 
#2 

Borg 
#3 

3 

Table 5: Borg scale ratings between subjects throughout study protocol 
*T=treatment group, N=no treatment group 
Covariant = Absolute difference between Borg 2 - Borg 1 
Dependent variable = Absolute difference between Borg 4- Borg 3 
Missing data was not collected due to subject's inability to perform the 6MWT. 
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Absolute 
Subject# Group 6MWD#l{m) 6MWD#2(m) Difference (m) 

1 T* 549 549 0 
2 T 610 610 0 
3 T 122 122 0 
4 T 610 610 0 
5 T 549 549 0 
6 N* 183 396 -213 
7 N 488 549 -61 
8 N 274 183 91 
9 N 137 137 0 

10 N 366 366 0 
11 T 549 549 0 
12 T 549 549 0 
13 N 183 183 0 
14 N 549 549 0 
15 T 457 457 0 
16 T 610 610 0 
17 N 46 46 0 
18 T 396 457 -61 
19 N 
20 T 549 549 0 
21 N 488 488 0 

Table 8: 21-subject data set demonstrating individuals six-minute walk distance before 
and after intervention (6MWD#1, 6MWD#2) and absolute difference in distance walked 
*T=treatment group, N=no treatment group 
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